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LOI CAM POAN

T6i xin cam doan két qua cua luan an “Nghién ctru pheromone gigi tinh
va nam ky sinh trong phong tri sing khoai lang (Cylas formicarius Fabricius)
tai Dong biang sdng Ctru Long” duoc hoan thanh dua trén cac két qua nghién
ctru cua toi. Cac sb liu, két qua cua nghién ciu trinh bay trong luan an nay la
trung thuc va chua dugc dung cho bt cir luan an ciing cap nao khéc.

Tac gia luan an

Pham Kim Son



LOI CAM TA
Luan &n tién si nay 1a két qua nghién ciu khoa hoc dwoc thuc hién
trong nhiéu nim (2010-2015) nho su nd lec cua ban than cing véi sy gitp d&
cua quy thay cd, déng nghiép va céc hoc vién cao hoc, sinh vién trong qua
trinh thuc hién luan vin, cung véi cac co quan hop tac va cac ndng dan trong
khoai lang tham gia thuc hién thi nghiém ngoai dong. T4c gia xin tran trong
cam on sy nhiét tinh hop tac va giup d& cua tit ca moi ngudi.

Xin chan thanh guri 161 cam on siu sic nhat dén PGs.Ts. Tran Vin Hai va
PGs.Ts. Lé Van Vang da tan tinh hudng dan, dinh hudng, giup to1 dat dugc
nhiéu kién thac méi trong linh vuc nghién ciu cua dé tai va tao moi diéu kién
thuan loi nhat cho toi c6 co hoi hoan thanh luan &n tién si nay.

Xin chan thanh cam on Quy thiy c6 di tan tinh giang day, truyén dat
nhitng kién thirc quy bau, nhiét tinh hd trg gidp t6i hoan thanh cac hoc phan va
cac chuyén dé trong chuong trinh NCS va 16p Anh vin B2.

Xin chan thanh cam on Quy thay cd va cac ban dong nghiép thuoc Bo
mon Bao vé Thuc vat da luén ung ho, dong vién, gitip d& va tao nhiéu diéu
kién thuan loi cho t6i trong sudt thai gian cong tac va hoc tap tai Truong.

Xin chan thanh cam on Ban Giam hiéu, Khoa Sau dai hoc, Khoa Nong
nghiép & Sinh hoc tng dung, Phong quan ly khoa hoc di tao diéu kién thuan
loi cho t6i duoc huong cac ché do theo qui dinh va hoan thanh khéa hoc nay.

Xin chan thanh cam on S& Khoa hoc va Cong nghé tinh Vinh Long di hd
trg kinh phi dé tai cap tinh thuc hién céac thi nghiém ngoai dong tai Binh Tan.

Xin gri 161 cam on sau sic dén cac em Qudc Khanh, Ngoc Linh, Trinh
Thi Xuan, Bli Xuan Hing, chi Diéu Huong, Cam Thu, Tuyét Loan, Qudc
Tuan, Hong Ung, Thanh Tai, Trung Nguyén, Ngoc Nghia, Thiy Liéu, Hiu
Qui, Quéc Tuan, Cong Khanh, Kim Quyén, Nhat Minh, Xuéan Lién, Vi Try,
Quéc Tinh, Thiy Kiéu, Phuong Uyén,... di nhiét tinh gitp d&, dong gop ¥
kién, tao diéu kién cho téi trong qué trinh thuc hién dé tai va tat ca nhiing
nguoi da ting gitup d& ma toi chua liét ké ra hét trén trang cam ta nay.

Xin chan thanh biét on Hoi dong bao vé luan an va gido vién phan bién
da doc va dong goép nhiéu y kién quy bau gidp cho luan an hoan thién hon.

Tran trong biét on gia dinh d tao moi diéu kién tt nhat cho t6i hoc tap
va phat trién nhu hom nay. Cam on tinh cam tét dep cua cac em ludn ung ho,
dong vién va giup toi trong Iuc kho khan.

Chan thanh cam on tat ca moi ngudi da giup da toi trong thoi gian qua.

Pham Kim Son



TOM TAT

Sung khoai lang (Cylas formicarius) 1a d6i twong gay hai nghiém trong
trén khoai lang & dong bang séng Ctru Long (PBSCL). Nhdm tao co s& cho
viéc (ng dung pheromone giéi tinh va ndm Kky sinh con tring trong viéc xay
dung chién luoc quan ly bén ving va hiéu qua ddi véi sung khoai lang, dé tai:
“Nghién ciru pheromone gidi tinh va nam ky sinh trong phong tri sing khoai
lang (Cylas formicarius Fabricius) tai dong bang song Ctru Long” di duoc
thuc hién tir ndm 2010 dén nam 2014. Két qua nghién ctru dat duoc nhu sau:

- Két qua diéu tra 100 ho ndng dan tai 3 xd Thanh Pong, Thanh Trung va
Tan Thanh, huyén Binh Tan, tinh Vinh Long c¢6 tham nién canh tac khoai lang
cao, da s trén 10 niam, véi dién tich canh tac tir 0,6-1,0 ha, chu yéu trong giéng
khoai lang Tim Nhat, c6 loi nhuan kha cao, tréng 1 vy/nim, mua giéng tir noi
khéc. Tat ca nong ho diéu tra déu s dung thudc hoa hoc dé phong tri cac doi
tuong gay hai nhu sung khoai lang, sau an 1a, dé nhiii va bénh thdi day, nong
dan c6 biét vé pheromone gigi tinh cia SKL, da sb chua qua st dung.

- Két qua khao sat ngoai dong trén 9 ruong khoai lang cho thay c6 19 loai
con tring va 1 loai nhén hai trén khoai lang. Trong d6, sau an tap, rudi duc 1on,
ray phan trang va bo dua la cac dbi twong gay hai xuat hién thuong xuyén va pho
bién. C6 10 loai thién dich duoc ghi nhan, trong dé, kién ba khoang va nhén 1on
14 2 loai thién dich phd bién nhat va tan suat xuat hién cao nhat.

- Hop chét (2)-3-dodecenyl-(E)-2-butenoate (Z3-12:E2), pheromone gidi
tinh cia sung khoai lang, di dugc téng hop thanh cong bang con duong tong
hop théng qua phan Gng Wittig véi céc chat phan tmg ban dau la 1,3-
propanediol, 1-nonanal. Trong d6, phan tng Wittig dugc diéu chinh dé tong
hop chon loc cau hinh Z (cis) caa néi doi trong phan tir. Quy trinh tong hop hop
chat (Z)-3-dodecenyl-(E)-2-butenoate thong qua 5 budc, do tinh khiét trén 99%.
Mbi pheromone gidi tinh tong hop (0,3-1 mg/tayp) duoc diéu ché tir dng cao su
non Viét Nam cho hiéu qua hap dan sing khoai lang cao twong duwong véi moi
duogc diéu ché tir tuyp cao su Aldrich (Ptc). Dang by nudc cho hiéu qua bat
gitr sing duc cao hon so véi dang biy dinh. Biy duoc dit dung canh lubng
khoai va cira biy ngang tan 14 khoai cho hiéu qua hap dan siing tot nhat.

- Khao sét dién bién mat s6 SKL bang by pheromone gigi tinh tai hai
huyén Binh Minh va Binh Tan, tinh Vinh Long cho thay mat s6 SKL khong
phu thudc vao lwong mua va nhiét d6 moi truong ma phu thudéc vao thoi vu
khoai lang trén ddng rudng va mat sé sting cha yéu ting manh vao giai doan



gan thu hoach hoic cac ruong khoai lang 1an can thu hoach. Mat s6 suing giam
xudng khi néng dan chuyén doi co cau cay tréng, nhat 1a luan canh véi lda.

- Két qua phan lap, dinh danh theo phwong phap truyén théng va giai trinh
tur DNA trén ving ITS-rDNA di xac dinh 7 mau phan 1ap nim Metarhizium thu
thap & DBSCL chi la loai nim Metarhizium anisopliae. Theo phwong phap
sinh hoc phan t, st dung ky thuat PCR, giai trinh tu DNA trén vung ITS-
rDNA va dua vao co so dit liéu ngan hang gen da khang dinh 7 mau phan lap
nim Metarhizium thu ngoai tu nhién thudc loai nam Metarhizium anisopliae.
Trinh ty DNA cta c&c mau phan 1ap nAm M. anisopliae c6 d6 twong dong cao.

- Panh gia hiéu luc cua cac mau phan 1ap nam xanh trong diéu kién PTN
cho thay cac chung nim xanh M. anisopliae c6 hiéu luc gay chét sting rat cao,
dat tir 96,5-100% ¢ thoi diém 5 NSKXL. Hon nita, sung duc bi nhiém nim
xanh (10° bao ta/ml) cé kha ning 14y lan bénh va gay chét cho céc c4 thé khac
véi @6 hitu hiéu trén 90% tir thoi diém 9 ngay sau khi tha sung tiép xdc. Hiéu
qua cua ndm xanh d6i voi SKL & dang ché pham nam tuoi 1a nhanh va cao
hon so véi dang bot nam khd, xur ly bang hinh thirc phun cho hiéu qua cao hon
hinh thire rdi nAm. Mat khéc, sting cai khoe manh bat cap véi sung duc da bi
lay nhidm nam xanh bang cach cho tiép xic vaéi nam truc tiép hoic théng qua
mdi pheromone gigi tinh c6 thoi gian séng va sé lugng sting con dwgc sinh ra
giam cO y nghia so véi sling céi bat cap vaéi sung duc binh thuong.

- Két qua danh gia trong diéu kién ngoai déng o cac huyén Duyén Hai
(Tra Vinh), Tri Tén (An Giang), Cu Lao Dung (So6c Trang) va Binh Tan (Vinh
Long) cho thay bién phap dat 6-12 bay pheromone/1.000 m? két hop vai phun
va rdi nim xanh cho hiéu qua lam giam ty 1& gy hai cua SKL tuong duong (&
Duyén Hai va Binh Tan) hoac cé hiéu qua cao hon (¢ Cu Lao Dung va Tri
T6n) so véi bién phéap 4p dung thudc trir sau theo cach ndng dan. Tuy nhién,
cac khao sat ngoai dong chua thiy thé hién rd hiéu qua cong hudéng cua biy
pheromone gigi tinh va nam xanh phong tri SKL qua dién bién sb luong siing
vao bay va ti 1¢ thiét hai trén cu do sung gay hai.

Tur khoa: Cylas formicarius, Metarhizium anisopliae, vung ITS-rDNA,
pheromone gidi tinh, sung khoai lang



ABSTRACT

Sweet potato weevils (SPW) cause important damages in the region of
sweet potato growing world-wide. To lay the basis for the use of sex
pheromone and entomopathogens in developing strategies for sustainable
management and controlling SPW, “The study of sex pheromone and
entomopathogens in control of the sweet potato weevils (Cylas formicarius
Fabricius) in Mekong Delta” was conducted from 2010 to 2014. The study
results are as follows:

100 farmers in 3 communes (i.e. Thanh Dong, Thanh Trung and Tan
Thanh of Binh Tan District, Vinh Long Province) had high seniority (the
majority of them more than 10 years) in growing sweet potato on farming areas
of 0,6-1 ha. They mainly grew Japanese purple sweet potato with high profits
for 1 crop/year. All (100%) of surveyed farmers used chemical pesticides to
control sweet potato weevils, leaf-miners, mole crickets, stalk rot. Farmers
knew about sex pheromone of sweet potato weevils.

Survey results under field conditions in 9 sweet potato fields identified
19 species of pest insect and 1 species of mite in sweet potato. Among them,
armyworm and whitefly appeared to be predominant. Ten (10) species of
natural enemy appeared, in which staphylinidae and dwarf spider were the 2
common ones occurring with the highest frequency.

(2)-3-dodecenyl-(E)-2-butenoate (Z3-12:E2), sex pheromone of SPW was
synthesized via Wittig reaction, with 1,3-propanediol, 1-nonanal and Crotonyl
chloride, in which, the Wittig reaction was adjusted to select for the Z (cis)
configuration of the double bonds in the molecule. The synthesis of (2)-3-
dodecenyl-(E)-2-butenoate via 5 steps was performed with over 99% purity.
Synthetic sex pheromone lures (0,3-1 mg/tube) were prepared from uncured
rubber tube of Vietnam and had similar attraction effectiveness as Aldrich
(Germany). Water trap had higher effectiveness of capturing weevils than
sticky trap. Trap with door position at the leaf canopy had the Dbest
effectiveness of attraction.

The survey of the development of SPW’s population by using sex
pheromone trap at Binh Minh District, and Binh Tan District, Vinh Long
showed that SPW’s population did not depend on rainfall and temperature. It
was related to sweet potato crops. Weevils’ population increased at harvesting
period and decreased when farmers shifted their cultivating structure, especially
the rotation with rice.



Using the traditional method and sequences of DNA in ITS-rDNA region,
7 samples of Metarhizium anisopliae were isolated from samples collected in
nature. Using PCR techniques, sequences of DNA in ITS-rDNA region and
genebank analysis, it was confirmed that the 7 isolated samples were M.
anisopliae, with high similarity.

The evaluation, in laboratory, of the effectiveness of the isolated samples
of Ma showed that M. anisopliae was highly effective in killing weevils at levels
of 96,5-100%, 5 days after treatment. Male weevils infected Ma (10°
spores/mL) can transmit the disease and cause the death to weevils’ population
up to 90% after 9 days. Fresh powder fungi Ma was more effective than fungi
under dry powder-form. Moreover, spreading fungi was more effective than
spraying fungi. Female weevils and male weevils contacted with sex pheromone
and infected Ma had shorter lifetime and the number of young weevils was
decreased.

The results of the evaluation at Duyen Hai (Tra Vinh), Tri Ton (An
Giang), Cu Lao Dung (Soc Trang) and Binh Tan (Vinh Long) showed that 6-12
pheromone traps/1.000 square meters combined with spraying and spreading
Ma were as effective in controlling weevils (at Duyen Hai and Binh Tan) or
higher effectiveness (at Cu Lao Dung and Tri Ton) as when using chemical
pesticides. However, in-field surveys did not show resonant effectiveness of sex
pheromone traps and Ma in controlling SPW through number of weevils
captured in traps and the incidence.

Keywords: Cylas formicarius, Metarhizium anisopliae, sex pheromone,
sequences of ITS-rDNA region, Sweetpotato weevil
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Chuong 1
GIOI THIEU

1.1 Tinh cap thiét cia luan an

Tai Viét Nam, khoai lang dugc trong khap noi tir dong bang dén cao
nguyén, 1a cay trong chién lugc giup phat trién kinh t& (Duong Minh, 1999). Tai
DBSCL, dién tich trong khoai lang ngay cang phaét trién, dién tich khoai lang &
DPBSCL 1a 23.000 ha dat san luong 556.900 tan, riéng huyén Binh Tan, tinh Vinh
Long tro thanh ving trong khoai lang 16n nhat, véi dién tich nam 2010 (5.673,7
ha) dén nam 2014 (10.671,6 ha), san lwong nim 2010 (166.016 tin) dén nam
2014 (307.602 tan) (Nién giam théng ké tinh Vinh Long nim 2014). Trong qua
trinh canh tac khoai lang d& lam cho cac lodi con tring phaét trién va gay hai trén
khoai lang ting manh (Nguyén Vin Dinh, 2005).

Sung khoai lang (SKL) (Coleoptera: Curculionidae) 1a dbi twong gay hai
quan trong trén khoai lang & khip céac noi trong khoai lang trén thé gisi (Hwang
and Hung, 1991; Capinera, 1998), dac biét nghiém trong ¢ cac vung nhiét doi
va can nhiét d6i (Chalfant et al., 1990). Sy gay hai cua sung cd thé xay ra & tat
ca cac mua trong khoai trong nim (Bourke, 1985). O PBSCL, SKL xéc dinh la
1 loai duy nhat co tén khoa hoc Cylas formicarius Fabricius (Nguyén Vin
Huynh va Lé Thi Sen, 2011). Stng gy hai chii yéu ¢ giai doan au tring, anh
hudng chat luong ca khoai con tao diéu kién cho mam bénh trong dit tin cong
cu (Capinera, 1998; Nguyén Buc Khiém, 2006). Su gay hai c6 thé 1am giam tur
35-95% nang sudt cu (Anonymous, 1978), khong chi gay hai ¢ ngoai dong ma
con gay hai trong thoi gian bao quan cu khoai (Nguyén Vin Dinh, 2005).

Dé phong tri SKL, cho dén nay, giai phap ap dung thudc trir sdu hda hoc
van 1a lra chon wu tién. Do SKL chu yéu gay hai trong ct dudi mat dat, dé dat
hiéu qua cao nong dan phai sir dung lugng 16n thude trir sau hoa hoc. Két qua
diéu tra tai huyén Binh Tan, Vinh Long cho thiy nong dan thuong 4p dung phun
ngtra dinh ky 7 ngay/lan, trung binh 18 lan thudc trir sdu/va khoai (L& Thi
Thanh Hién va ctv., 2014). Biéu nay lam gia tang chi phi san xuat dong thoi anh
hudng tiéu cuc dén stc khoe con ngudi va moi trudng (Marcano et al., 1999).
Dé han ché luong thude trir siu sir dung nham giam chi phi, anh hudng dén st
khoe con ngudi va méi trudong, dong thoi dam bao hiéu qua phong tri. Can
nghién ctru va ap dung cac bién phap sinh hoc an toan va than thién vai méi
truong dé quan 1y su gay hai cua SKL theo huéng han ché hoac thay thé dan
viéc ap dung thudc trir sdu hda hoc doc hai 1a hét sirc can thiét.

Pheromone gi6i tinh 13 loai hoa chét tin hiéu dugc con trung tiét ra dé hip
dan sy bat cip cua ca thé khac gidi cung loai. La loai héa chat sinh théai co
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nguon gdc tu nhién, tinh chuyén biét cao va hoat dong & ham luong rat thap, &p
dung pheromone giGi tinh dé quan ly cén tring gay hai cay trong xem 13 giai
phap khong doc hai, bén viing, an toan (Witzgall et al., 2010), 1a céng cu hitu
hiéu cua chién lugc quan ly dich hai tong hop (IPM) (Cardé and Minks, 1995;
Wakamura, 1992). Hang nam, uéc tinh c6 hang chuc triéu moi pheromone duoc
san xuat dé ung dung cho viéc khao sat dién bién mat sé quan thé va bay tap
hop trén dién tich hon 10 triéu hecta, hon 1 triéu hecta duoc ap dung k¥ thuat
quay rdi su bét cap va bay tap hop (Witzgall et al., 2010).

Pheromone gidi tinh ciia SKL do suing cai tiét ra dd xac dinh 1a hop chit
(2)-3-dodecenyl-(E)-2-butenoate (Z3-12:E2) (Heath et al., 1986). Ap dung
pheromone gidi tinh tong hop quan 1y su gay hai cua SKL cho hiéu qua cao tai
cac nudc nhu Pai Loan (Hwang and Hung, 1991), Nhat Ban (Yasuda, 1995),
An Do (Pillai et al., 1993) va Indonesia (Braun and Van de Fliert, 1999). Tai
DPBSCL, pheromone gidi tinh ciia 11 loai con tring b canh vay va 1 loai bo
canh cung da nghién ctu ung dung (Lé Vin Vang, 2016). Theo Nguyén Vin
Dinh (2005), pheromone gidi tinh ¢d tdc dung hap din manh sing duc va phat
huy hiéu qua tét & ban kinh dudi 100 mét.

Nhimng nim gan ddy, nim ky sinh con trung da phat trién ¢ nhiéu nudc
trén thé gigi, xem nhu tac nhan phong trir sinh hoc ¢on tring véi hon 100 san
pham di duoc thuong mai hoa dudi dang thudc trir su vi nAm vao nam 2006
(Jaronski, 2010). Nam trang Beauveria bassiana da xac dinh ky sinh trén SKL
C. formicarius & c4c giai doan thanh triing, au tring va nhong (Jansson 1992;
Lagnaoui et al., 2000). Nam B. bassiana di &p dung phong trir SKL cho hiéu qua
cao (Su, 1991; Jansson, 1992; Yasuda, 1999). Ngoai ra, nam xanh Metarhizium
anisopliae da xac dinh ky sinh trén SKL C. formicarius (Ames et al., 1997; Pham
Thi Thay, 2004). Tuy nhién, hiéu qua caa ndm xanh phong tri SKL thi it dugc
nghién ctu. Hién nay, tai DPBSCL, quy trinh san xuit ndm xanh da thiét lap. Ché
pham nam xanh da c6 hiéu qua phong tri cao d6i véi mot sé loai con tring, nhat
1a vai ray nau hai lGa va c6 thé thay thé dan viéc sir dung thudc trir sdu hoa hoc
(Tran Van Hai va ctv., 2006 va 2009). Viéc nghién ciau ang dung két hop
pheromone gigi tinh va nim xanh dé quan ly SKL & ngoai dong 1 giai phap an
toan cho con ngudi va mdi trudng sinh thai can dugc thuc hién.

Trén co s& do, dé tai “Nghién ciu pheromone giéi tinh va nam ky sinh
trong phong tri sting khoai lang (Cylas formicarius Fabricius) tai Bong bang
séng Ctru Long” duoc thyc hién nham gigi thiéu bién phap mai an toan, than
thién voi méi truong dé quan Iy sy gay hai caa SKL ¢ ngoai dong phli hop Véi
ving DPBSCL, gop phan giam thiéu hozc thay thé dan thudc trir sdu hoa hoc.



1.2 Muc tiéu nghién ctru

- Nghién ctu xay dung qui trinh tong hop va diéu ché moi pheromone
gidi tinh cua SKL theo hudng don gian, ré tién, hiéu suat cao, phu hop voi
diéu kién phong thi nghiém.

- Xac dinh loai ndm ky sinh ¢6 hiéu lrc phong tri SKL cao trong diéu
kién phong thi nghiém.

- Panh gia hiéu qua phong tri ciia pheromone gidi tinh tong hop va nim
ky sinh d6i véi SKL & diéu kién phong thi nghiém va ngoai dong.
1.3 N¢i dung nghién céu

- Piéu tra tinh hinh canh tac khoai lang va khao séat con tring gay hai va
thién dich trén ruong khoai lang tai huyén Binh Tan, tinh Vinh Long.

- Nghién ctru vé pheromone gidi tinh tong hop cua sting khoai lang.
- Nghién ctu vé nam ky sinh trén sting khoai lang trong phong thi nghiém.

- Khao sét tng dung két hgp pheromone gigi tinh tong hop va nam xanh
(Metarhizium anisopliae) déi véi sing khoai lang.

1.4 Péi twong va pham vi nghién ciru
* Péi twong nghién cizu
Sung khoai lang (C. formicarius), khoai lang giong Tim Nhat, Trang sira.
* Pham vi nghién cuu

Thuc hién cac thi nghiém trong PTN tai BO mon Bao vé Thuc vat, Khoa
Nong nghiép va Sinh hoc ung dung, Pai hoc Can Tho. C4c thi nghiém ngoai dong
tai mot sb ruong khoai cua néng dan tai huyén Binh Tan va Binh Minh (Vinh
Long), Cu Lao Dung (Soc Trang), Duyén Hai (Tra Vinh), Tri Tén (An Giang).

Thoi gian nghién ciu caa luan an: tir nam 2010 dén ndm 2014.
1.5 Giéi han caa nghién céu

- Vé pheromone gidi tinh: Chi sit dung pheromone giéi tinh tong hop
duoc tai phong thi nghiém Phong trir Sinh hoc thuoc B mén Bao vé Thuc vat,
Khoa Néng nghiép va Sinh hoc tng dung, Trudng Pai hoc Can Tho.

- Vé ndm ky sinh: Str dung cac chung nam xanh thu thap trén mot sb ky
chu con trung tai vung DPBSCL duogc phéan lap trong phong thi nghiém.

- Vé danh gid hiéu qua pheromone gidi tinh ngoai dong: chii yéu dua vao
dién bién mat sb sung duc vao bay va ti Ié thiét hai ci do siing gay hai, khong
c¢6 xac dinh hiéu qua kinh té do nhiéu yéu té chi phdi.
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1.6 Nhirng diém méi cia luan an

- Pé tai 1a cong trinh nghién ciru dau tién vé quy trinh tong hop, diéu ché va
&p dung pheromone gigi tinh dé phong tri SKL theo huéng don gian, ré tién, c6
hiéu qua cao, phu hop véi diéu kién DBSCL, tao ra san pham c6 d¢ tinh khiét
cao, cac hoa chat sir dung tong hop kha an toan so véi cac quy trinh trude day.

- Ung dung sinh hoc phan tir dé xac dinh loai nAm xanh M. anisopliae ky
sinh trén cdn trung ngoai tu nhién dua theo giai trinh ty vang ITS-rDNA so Vi
c4c mau phan lap Metarhizium trén thé gigi tir co s& dir liéu caa ngan hang gen.

- Khéo st va danh gia hiéu qua cua pheromone gidi tinh tdng hop va nam
xanh trong quan ly su gay hai cia SKL tai ving DPBSCL theo hudng an toan
nham giam thiéu hoic thay thé dan viéc str dung thudc trir sdu héa hoc.

1.7 Y nghia khoa hoc va thuc tién ciaa luan an
* Y nghia khoa hoC

- Con duong tong hop théng qua phan tng Wittig st dung cac hop chit
ban dau it doc hai, diéu kién phan tng don gian, dé& thuc hién véi chat phan
ng ré tién, c6 san trén thi trudng. Thay do6i chat phan tng dé chon loc ciu
hinh Z (cis) caa néi doi trong phan tir, day 1a diém mau chét quan trong cua
quy trinh tong hop tao nén sy khac biét so Vi cac quy trinh trude day.

- Kiéu tuyp mai lam bang 6ng cao su non la vat liéu nén c6 tac dung luu
giit va phong thich pheromone giéi tinh tong hop tir tir cho hiéu qua cao hap
dan sung duc va khong 1am anh huong dén chat luong cia pheromone gidi
tinh & ngoai dong.

- Viéc tim ra kiéu tuyp moi duoc san xuét & Viét Nam (6ng cao su non)
ré tién dé thay thé cho kiéu tuyp cao su (Aldrich, Btc) 1am moi pheromone Ia
tin hién rat tét, ¢ mo ra trién vong 16n cho viéc &p dung hda chat tin hiéu dé
quan ly cac loai con trung gay hai ¢ Viét Nam.

- Tur két qua dinh danh theo phuong phap truyén thong dua vao dic diém
hinh théai hoc ciia nAm va két qua xac dinh loai nam dya vao trinh ty ving ITS-
rDNA di phan loai 7 MPL Metarhizium nghién ctiu cting 1 nhém véi loai nim
M. anisopliae, da khang dinh két qua phan loai truyén thong 1a chinh xac. Pay
cling 13 co s& khoa hoc dé két luan loai nam M. anisopliae phan b rong réi tai
mét sé tinh viing PBSCL.

- Vai tro cua nim xanh 1a tdc nhan phong trir sinh hoc rat c6 ¥ nghia, co
thé gay chét con tring theo tiéu chi an toan thay thé dan cho thudc trir sau
hoa hoc, c6 kha ning lay nhiém bénh giita c4c ca thé trong ciing quan thé.



* Y nghia thuc tién

- Quy trinh tong hop, diéu ché mdi pheromone gi6i tinh ctia SKL theo
hudng don gian, gia thanh ré, it ton chi phi hoa chét, thoi gian, d6 tinh khiét cao
dat trén 99%, hiéu suat kha cao, gop phan lam giam gia thanh san xuat moi
pheromone gi6i tinh phu hop véi diéu kién PTN.

- V6i cung khéi lwong pheromone/tuyp moéi nhu nhau, gia thanh tuyp
mdi phu thudc vao vat liéu 1am tuyp mdi. Néu chon vat liéu r& tién cé san phu
hop s& 1am giam gia thanh tuyp moi mot cach dang ké va c6 hiéu qua kinh té.

- Mbi pheromone (6ng cao su non) r& tién hon rat nhiéu, néng dan dé
chap nhan st dung rong rdi va ¢ hiéu qua kinh té hon. Tu d6 cho thay r6 hon
tinh wu viét ctia san pham moi pheromone gidi tinh ctia SKL.

- Cac mau phan 1ap nim Metarhizium déu cho hiéu qua diét siing cao va
tuong duong nhau, ¢0 hiéu lyc cao dat trén 96% sau 5 ngay xu ly.

- Nam xanh dang nim twoi c6 kha ning ky sinh gay chét SKL cao va
nhanh hon so véi dang bot khd, ti 1 suing chét gia ting nhanh va dat 100%,
cho thay dang nim twoi c6 hoat lyc sinh hoc cao hon so vai dang bot kho.

- Str dung pheromone giéi tinh hap dan sting duc vao bay két hop nim
xanh l1ay nhidm véi dang nim tuoi cho hiéu qua gay chét SKL cao.

- Sung duc chi don thuan tiép xuc voi pheromone gigi tinh tong hop
c6 thoi gian séng cua sting bd me ngan hon va sb lugng sting con sinh ra it
hon so voi binh thudong. Pay ciing 1a loi thé cia pheromone giéi tinh giup
lam giam thé hé sting con sinh ra. Néu nhu xét trén quan thé 16n, mat sd
sting déng thi sy sut giam thé hé con sinh ra rat c6 ¥ nghia 1am giam bot
quan thé suing trong tu nhién.

- Nam xanh c6 thé lan truyén thong qua sy tiép xuc giira cac cé thé
va su lay nhiém bang cach théng qua su hip dan cua mdi pheromone gidi
tinh va tiép xdc voi nAm xanh déu anh huong 1am giam thoi gian séng cua
sting bd me rat nhiéu va su nhiém bénh ciing anh huong téi stc khoe va kha
ning sinh san cua sung bé me, c6 thé 1a nguyén nhan chinh din dén sut
giam sé luong stng con sinh ra. Cho thay vai trd caa nim xanh ky sinh gay
bénh cdn trung va la tac nhan phong trur sinh hoc hiéu qua.

- Két qua nghién ciru cua luan an 1a co so khuyén cao néng dan canh tac
khoai lang c6 thé wng dung pheromone gigi tinh tdng hop va nam xanh phong
tri SKL & ngoai dong theo huéng an toan nhiam giam thiéu hoic thay thé dan
viéc str dung thudc trir sdu hoéa hoc theo chuong trinh IPM.



Chuong 2
TONG QUAN TAI LIEU

2.1. Pic diém cia sung khoai lang, Cylas formicarius Fabricius

Sung khoai lang c6 tén khoa hoc la Cylas formicarius Fabricius, duoc
mo ta bai Fabricius nim 1789 (Zimmerman, 1994). Theo Nguyén Viét Tung
(2006), Sorensen (2009) va Nguyén Thi Thu Cuc (2010), Cylas formicarius
Fabricius duoc phan loai thuoc bo Coleoptera (Canh cung); ho Curculionidae
(Ho Voi voi); gidng Cylas, loai formicarius.

2.1.1. Phan bé va ky cha

Theo Ames et al., (1997) c6 3 loai thuoc chi Cylas gay hai trén cay khoai
lang va chung thuong duoc goi la sung khoai lang. Ba loai cén trung nay la
Cylas formicarius, Cylas puncticollis va Cylas brunneus. Trong d6, loai C.
puncticollis va C. brunneus da duoc tim thay & Chau Phi, con loai C.
formicarius hién dién & Chau A va mot phan thuoc Caribbean. Trong dé, 10ai
C. puncticollis d& phan biét nhét vi co thé chi toan mau den va kich thudc 16n
hon so véi hai lodi kia, con loai C. formicarius thi phan bung c6 mau den hoi
xanh va phan nguc c6 mau nau do, co thé thanh trang C. puncticollis thi nho
va c6 mau sic khong dong nhat. Loai C. formicarius ¢ ving phan bé rat rong,
phéat hién tai nhiéu nuéc & Chau A, dic biét 1a ving Pong Nam A va nhiéu
nudc thugc Chau Phi, Chau M¥, Chau Au, Chau A, Chau Pai Duong va mot
s6 ving Caribbean thuoc Chau My (Chalfant et al., 1990; Nguyén Btc Khiém,
2006; Nguyén Vin Huynh va Lé Thi Sen, 2011).

Tai Viét Nam, SKL xuat hién va gay hai quan trong ¢ hau hét cac ving
trong khoai lang trén ca nudc, chlng thuong xuyén gay hai niang ¢ nhiing
viing dat dai thuong xay ra kho han, niit né (Ha Quang Hung, 2005). O nuéc
ta, SKL chi c6 mét loai duy nhat 1a Cylas formicarius Fabricius (Nguyén Buc
Khiém, 2006). Tai viing PBSCL, Nguyén Vin Huynh va L& Thi Sen (2011),
cling xac dinh SKL hién dién va gay hai trén khoai lang c6 tén khoa hoc la
Cylas formicarius Fabricius. Ngoai ra, theo Wolfe (1991) va Jansson (1992)
khang dinh loai Cylas formicarius Fabricius va loai Cylas formicarius
elegantulus Summers la cung 1 loai SKL.

Theo Sorensen (2009), loai C. formicarius c¢6 hon 30 loai ky chu hoang
dai da duoc ghi nhan va hau hét cac loai nay thugc chi Ipomoea. Ky chu chi



yéu cua loai C. formicarius 1a khoai lang Ipomoea batatas (Chalfant et al.,
1990; Jansson, 1991; Austin et al., 1991). Theo Nguyén Vin Huynh va Lé Thi
Sen (2011), da x4c dinh loai Cylas formicarius gay hai chu yéu trén khoai lang
Ipomoea batatas Lam. Tuy nhién, loai nay cling dugc ghi nhan pha hai trén
mét sé lodi cay thudc ho Bim bim (Convolvulaceae) (Sutherland, 1986) nhu
rau mudng Ipomoea aquatica (Nguyén Btc Khiém, 2006) va cé Ipomoea spp.
(Mai Thach Hoanh, 2001).

2.1.2. Pic diém hinh thai, sinh hec, sinh thai hoc cia sung khoai lang
2.1.2.1. Thanh trung sung khoai lang

Co thé thanh tring SKL dai tr 5-8 mm, minh thon dai, chan dai, nhin
giong nhu kién, dau c6 mau den, miéng dai, mat kép hinh ban cau hoi 16i ra
hai bén dau va rau dau gém 10 d6t. Phan nguc, dbt cudi rau va mat sung
thudng c6 mau do, phan bung va canh c6 mau xanh den béng. Dbt cudi rau
cua thanh tring sung duc ¢6 hinh dng dai, trong khi d6 thanh tring sting céi
thi ¢6 hinh trang (Hinh 2.1). Nguc truéc ¢ chiéu dai gap doi chidu rong, dét
dui no to. Thanh tring sung it khi bay va chu yéu di chuyén bang cach bo vao
thoi diém chiéu mat va ban dém. Lic méi vii hod, thanh tring sing c6 mau
trang va & bén trong cu khoai lang tir 2-3 ngay, cho dén khi canh du cang va
co thé du manh thi sing méi chui ra bén ngoai. Bén khoang 6-8 ngay sau khi
vil hoa, thanh tring bt dau bat cap va sau 2-3 ngay thi dé trang. Thanh tring
séng khoang 100 ngay va dé khoang 200 trieng (Nguyén Vian Huynh va Lé Thi
Sen, 2011).

Hinh 2.1: Thanh tring sung khoai lang (A) va déc diém
rau dau cua thanh trung duc (B) va céi (C)
(Huynh Thi Ngoc Linh, 2010)
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Khi duoc cung cp dy du thire an, thanh trang SKL c6 thé séng hon 200
ngay ¢ 15°C hoic 3 thang & 30°C trong didu kién phong thi nghiém. Thai gian
cac giai doan phat trién cua SKL & diéu kién nhiét do 25°C va 30°C 1 46 ngay
va 31 ngay. Nhong vii héa thanh trudng thanh réi rac trong ngay. Lac mai vii
hoa, co thé siing c6 mau tring sitra va rat mém yéu, ching nam yén trong
duong duc. Sau 3-5 ngay co thé siing ciing dan va c6 mau sic dic trung, lic
nay sting bat dau chui ra bén ngoai dé hoat dong (Capinera, 1998).

2.1.2.2. Trieng sung khoai lang

Thanh tring cai c6 thé dé tir 2-4 tring trong mot ngay hoic tir 75-90
trieng trong sudt thoi gian séng 30 ngay. Thanh tring cai dé trimng rai rac trong
c4c 15 duc nho trén ca khoai lang. Sau khi dé tring xong, sung lap 156 duc lai
bang phan nén trang rat kho bi phat hién. Trang duoc dé ¢ gan goc day khoai
lang hozc thanh tring lan theo k& nut dudi dat chui xudng dé trang trén ca
khoai lang. Trirng nho, bdng, hinh bau duc, chiéu dai tir 0,5-0,7 mm (Hinh 2.2).
Giai doan u trang tir 5-6 ngay vao mua He va tir 11-12 ngay vao mua Bong.
Trong diéu kién phong thi nghiém, thanh tring cai c6 thé dé tir 50-250 tring,
trung binh 1a 122 trang (Capinera, 1998). Lic méi d¢, tring c6 mau trang sira,
lGc sap né trang 6 mau vang va thai gian o tring tir 5-10 ngay (Nguyén Vin
Huynh va L& Thi Sen, 2011). Trén bé mat tring c6 nhiéu chidm 16m nho
(Nguyén buc Khiém, 2006).

Hinh 2.2: Céc giai doan phat trién cua sting khoai lang
(A: Trang, B: au trung va C: nhong)
(Huynh Thi Ngoc Linh, 2010)

2.1.2.3. Au truing sung khoai lang

Au tring c6 dang hinh ong dai, hai d¢au thon nho. Pau c6 mau nu, than
c6 mau trang, khdng chan, phan bung chia dét rd rang véi chiéu dai co thé tur
5-8,5 mm (Hinh 2.3). Au tring ¢ 5 tudi, phat trién tir 15-25 ngay (Nguyén


http://entnemdept.ufl.edu/capiner.htm

Vin Huynh va L& Thi Sen, 2011). Nhiét d6 1a nhan té chu yéu anh huong d&én
tdc do phat trién cua au tring. O didu kién nhiét do 1a 30°C va 24°C thi su phat
trién cta au tring dién ra twong ¢ng khoang 10 ngay va 35 ngay (Capinera,
1998). Néu trimg duogc dé trén day khoai lang thi sau khi ng, 4u tring duc vao
trong day va phéa hai, lam day khoai tai vi tri duc bi di dang, phinh to, ching
an chat dinh dudng va thai phan ngay trong d6, thoi gian séng cua au tring co
thé kéo dai tir 37-50 ngay (Nguyén Bic Khiém, 2006).

Hinh 2.3: Au trang Cylas formicarius (Ames et al., 1997)

2.1.2.4. Nhgng sung khoai lang

Nhong dai trung binh 13 6,5 mm, liic dau co thé nhong c6 mau trang sia,
sau chuyén dan sang mau xam véi mat va chan den hon (Capinera, 1998). Voi
cli gap vé phia mat bung. O mut bung c6 mot doi gai 16, hoi cong (Hinh 2.3).
Thoi gian nhong phat trién t6i vii hoa tir 4-10 ngay (Nguyén Vian Huynh va Lé
Thi Sen, 2011).

2.1.2.5. Pdc diém sinh thai hec cia sting khoai lang

Két qua nghién cau ¢ nudc ta va mot sé nude thue Bong Nam A cho
thay tinh hinh phét sinh va phat trién cia sing ciing nhu kha ning hoat dong cua
thanh triing c6 méi lién quan chat ché véi diéu kién khi hau thoi tiét, dat dai va
ché do canh tac. Thoi tiét kho va nong 1a diéu kién thich hop cho sting phét trién
manh (Nguyén Van Huynh va Lé Thi Sen, 2011). Bén canh d6, diéu kién dat dai
kho han rat thuan loi cho sting hoat dong. Thoi tiét khd han 1am cho dat nat né,
thanh triing c6 thé tim dén cé&c ca khoai dé dé triing mot cach dé dang. Ngoai ra,
vét nut trén ca duoc tao ra trong qué trinh phat trién ciing 1am ting sy man cam
d6i véi sting (Teli and Salunkhe, 1993; Ha Quang Huing, 2005).

Néu nhiét 6 xudng thap khoang tir 10-15°C thi sting van nam yén trong
duwong duc. Sung hoat dong manh nhét & nhiét do khoang 30°C. Nhitng ngay



mua, sing thudng ngung hoat dong va khi thoi tiét ning néng ching co thé
bay mét quang ngan. Sung di chuyén chi yéu bang hinh thie bo, nhiét ¢ cang
cao sting bo cang nhanh va nhiéu hon (Nguyén Pac Khiém, 2006).

Thanh trung cé thé dé tring ¢ nhiét do tir 10-27°C (Singh et al., 2001) va
ching phat trién ¢ nhiét do tir 19,2-39,1°C (Mullen, 1981; Sutherland, 1986;
Chiranjeevi et al., 2003). Nhiét do t6i wu cho sy phat trién caa sung 1a tir 27-
30°C (Sutherland, 1986), tét nhat & 27°C (Mullen, 1981). Thoi gian céc giai
doan phét trién cua suing & diéu kién nhiét ¢ 25°C va 30°C lan luot 14 46 ngay
va 31 ngay (Nguyén Buc Khiém, 2006).

2.1.3. Tap quén sinh séng va cach gay hai caa stng khoai lang

Tat ca cac giai doan sinh truong cua SKL déu sinh song trén ky chu, ca
au tring va thanh tring déu gay hai trén cu va day khoai. Thiét hai chii yéu la
do au tring sinh truang, phat trién bén trong ca khoai va gay thiét hai téi ning
suit cu, c6 thé thiét hai Ién dén 90% nang suét (Sutherland, 1986).

Nhong vii hoa rdi rdc trong ngay, sau khi vii hoa tir 6-8 ngay, sung budc
vao thoi ky bat cap va sau 2-3 ngay méi bat dau dé trang. Nhiéu au trung cé
thé cuing sdng trong mot ca khoai, cac au tring nay khong di chuyén sang ca
khac trong sudt giai doan phat trién. Nhong duoc hinh thanh ngay bén trong
duong duc cua cu khoai lang (Nguyén Vian Huynh va Lé Thi Sen, 2011).

Thanh triing ciing ¢6 hanh vi gia chét nhu nhiéu loai bo canh cuang khéc
(Nguyén Puc Khiém, 2006). Su gia chét cua thanh trung chiu anh hudng boi
viéc thiéu thie an. Khi thanh trung SKL khéng bi doi, ti 1 gia chét cao hon
dang ké so véi siing bi d6i ¢ ca hai gidi tinh duc va cai. Tuy nhién, dé giam ti
I& gia chét, thanh tring céi can c6 giai doan thiéu an dai hon con dyc. Diéu
nay 1a do su khac nhau vé kha niang chiu dung véi su thiéu thirc an, thanh
tring duc s& chét sém hon so vai con cai khi bi doi (Miyatake, 2001).

Thanh tring SKL c6 xu tinh yéu dbi véi anh sang mit trdi, ban ngay
chung thudng 1an trén cac tia ning truc xa (Nguyén Bic Khiém, 2006). Hoat
dong bay va di chuyén cua sung co lién quan dén tudi cua thanh trung, gidi
tinh va sy thiéu thirc an. Thanh tring duc c6 kha ning bay cao hon nhiéu so
v6i con cai trong tat ca cac do tudi tir 1-42 ngay sau khi thoat ra ngoai khoi cu
khoai. Su di chuyén ciia thanh tring duc ciing cao hon nhiéu so véi con céi tir
1-28 ngay tudi, nhung hoat dong bay thi khéng khac nhau nhiéu. Thanh tring
cai di chuyén chu yéu dudi dang bo vi kha ning bay cuia ching cuc ky thap
(Moriya and Hiroyoshi, 1998).
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Sau khi thu hoach, sting c6 thé tiép tuc sinh séng trén tan du cua cay
khoai (than, ct) & vu trude s& 1a noi cu tri dé sting co thé tiép tuc sinh sdng va
tré thanh ngudn luu ton va lay lan cho vu sau. Chinh vi vay, nhiing ruong
trong khoai lién tuc nhiéu nim thuong bi sung gay hai ning hon (Talekar,
1983), trong khi d6 trén dit méi dugc trdng khoai vu dau, thuong bi siing gay
thiét hai cu it hon (Nguyén Duc Khiém, 2006).

Khoang céch phan tan caa sting ¢ diéu kién ngoai dong khi khdng cé tréng
khoai lang 1 16n hon so véi cac ving trong khoai lang. Khoang cach di chuyén
I6n nhit cua sting & noi ¢o trong khoai lang 14 500 m, trong khi d6 tai noi khong
tréng khoai lang lai 1én dén 1.000 m (Miyatake et al., 1995). Sau khi thu hoach,
au triing van tiép tuc tin céng cu khoai ton trit do no tir trimg di c6 san trong cu
khoai hodc d6i khi do thanh tring tin cong trong vua khoai. Ngoai ra, viéc st
dung cac hom khoai tréng trén cac ruong bi sting gay hai vu trudce ciing 1a noi
cd thé lay lan sang vu sau (Nguyén Van Huynh va Lé Thi Sen, 2011).

2.1.4. Tri¢u chirng gay hai cia sung Khoai lang

Theo Capinera (1998), c6 trén 90% au tring duoc tim thay bén trong cu
khoai lang. O ngoai dong, su phan b cua sung thuong theo mua vu 1a cha yéu.
Vao dau vu khoai lang, au triing thuong dugc tim thay trong than day khoai,
nhung dén cudi vy thi hau nhu tim thay 4u tring trong ca khoai. Thanh triing
thuong hién dién & mat dudi 14, an biéu bi than, 14 va bé mat ca khoai lang tao
nén nhitng 15 thang tron nho. Au tring Ién 1én duc thang vao bén trong cu tao
thanh nhitng duong ham ngoan ngoéo (Nguyén PBic Khiém, 2006).

Thanh tring c6 thé an gam phan than hoic 14 khoai lang non nhung thich
nhét 1 cu khoai, vi vay nhitng ca nhd khoi mat dat hay 16 qua ké dat nut rat d&
bi thanh triing tan cong. Cac vét dé triing cua thanh tring s& 1a noi xAm nhap
ctiia nAm va vi khuan tiép theo 1am day khoai bi suy yéu (Nguyén Vin Huynh
va L& Thi Sen, 2011). Con 4u trang duc vao bén trong cu thuong gay hai cha
yéu trong cu khoai, dong thoi ciling gay hai rdi rac trén day (Hinh 2.4)
(Sutherland, 1986). SKL gay hai 1am cu san sUi tao thanh cac 16 duc. Ching
gam thang cu va day tao thanh cac 16 duc to bang dau tam, dé tring vao trong
d6. Au trling né ra duc vao trong ca an phan thit ca va thai phan trong duong
duc (Nguyén Vin Pinh, 2005).

Néu bi sting tan cong vao giai doan ca méi hinh thanh, ca s& khdng phét
trién duoc, bi l1ép va giam niang suat. Néu bi sling tan cong vao giai doan cu da
I6n, nang suat khéng giam nhiéu nhung pham chat cu khoai giam do phan thit
xung quanh duong duc bi chuyén sang mau tim, c6 mui héi va vi ding
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(Nguyén Vian Huynh va L& Thi Sen, 2011). Cu khoai lang bi siing tan céng c6
mau xanh den, thuong bi didng va c6 mui hdi hic khé chiu do trong qué trinh
duc cu, sung da tiét ra hop chat terpen (Sato et al., 1982), cling Véi Su gia ting
cac hop chit phenolic trong cu (Padmaja and Rajamma, 1982) dé phan tng lai
su gay hai cua sung 1am cho cu c6 vi ding khong dn dugc, mac di hop chat
terpen thap va mtrc d6 hu hong vat chét trong cu thap (Mai Thach Hoanh, 2001).

Hinh 2.4: Sy gay hai caa sung khoai lang trén day (A, B) va cu (C)
(Sutherland, 1986)

2.1.5 Cach phong tri sung khoai lang trén dong rugng

Theo Nguyén Vian Huynh va Lé Thi Sen (2011) dé phong tri SKL, c6 thé
ap dung két hop mot sb bién phap chinh sau:

- Tiéu huy tan du cua khoai lang sau khi thu hoach. Néu c6 diéu kién nén
cho nuéc vao ngap rudng tir 1-2 tuan, tan du cua cay khoai bi thdi rira dé tiéu
diét au tring va nhong SKL con I1an bén trong, sting s& chét.

- Trude khi dua ca khoai vao ton trit, bao quan can loai bé nhitng ca da
bi nhiém sung dé tranh lay lan sang ca khac. Trong thoi gian ton trit, thinh
thoang d4o lai khoai két hop loai bo nhitng cu méi bi nhiém sting.

- Trudc khi trong can vé sinh dong ruong sach sg, tiép tuc thu gom day
khoai va ca khoai con séng sot tir vu trude dem tiéu huy.

- Khong dung day khoai da nhiém sting 1am gidng cho vu sau.

- Khi khoai tao cu can phai vun lubng phu kin goc khoai, khong dé cu 15i
ra khoi mat dat. Thuong xuyén tudi di am cho luéng khoai dé dat khong bi nut
né, sting khéng chui xudng dé tring.

- Trudce khi trong c6 thé xu Iy hom giéng bang cach ngdm vao dung dich
chaa thude trir sdu trong vong 30 phat, s& giét tring va nhong bén trong than,
sau d6 vat hom khoai giong ra dé ngoai tu nhién cho rao nudc roi dem trong.
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- Néu ruong khoai bi sting gay hai hang nim, nén diéu khién thoi vu sao
cho thoi Ky ¢6 cu tranh roi vao mua kho. Khoang mét thang sau khi trong hoic
tir khi hinh thanh cu tré di néu phat hién thay thanh trung séng réi rac trén
ruong khoai lang thi c6 thé dung cac loai thubc trir sau théng dung phun xit
dinh ky 10 ngay/lan.

- Néu c6 diéu kién thi sau vu trdng khoai lang nén luan canh vai cay
trong khac khong phai 1a thire an ciia siing, tét nhat 1a véi cay laa dé tranh tinh
trang sung lay lan sang vu sau.

2.2 Nghién ciru va wng dung pheromone giei tinh cia sung khoai lang
2.2.1 Cau trac hoa hoc pheromone giéi tinh cia siing khoai lang

Str dung cac k¥ thuat thu thap cac chat bay hoi do thanh tring céi tiét ra
bang chat hap phu (chromosorb 102), phan lap cac chat thu dugc bang sac ky
long cao &p (High Performance Liquid Chromatography, HPLC), trac nghiém
sinh hoc ddi vai cac thanh phan phan 1ap va sau cing 1a xac dinh ciu trdc hoa
hoc cuia thanh phan tac dong bang sic ky khi khdi phé (Gas Chromatography-
Mass Spectrometry, GC-MS) va cong hudng tir hat nhan (Nuclear Magnetic
Resonance, NMR), theo Heath et al., (1986) da xac dinh pheromone giai tinh

cuia SKL 1a hgp chét (Z)-3-dodecenyl-(E)-2-butenoate c6 cau tric héa hoc sau:
O

\/\/\/\/ﬂ/\o)k/\
(2)-3-dodecenyl-(E)-2-butenoate

Céc phan tich EAG (Electroantennogram) va sac ky khi khéi pho (GC-
MS) ctia mau pheromone gidgi tinh ly trich va chét chuan tong hop cua Sureda
et al., (2006) ciing cho két qua tuong tu nhu xac dinh caa Heath et al. (1986).

2.2.2 Tong hep pheromone giéi tinh caa sing khoai lang

Cong bé két qua phan tich caa Heath et al. (1986) vé pheromone gidi tinh
cua sting khoai lang 1a hop chét ester (Z)-3-dodecenyl-(E)-2-butenoate, di dugc
tong hop theo nhiéu con duong khac nhau. Trong d6, nhanh acid 1a hop chat
Crotonyl chloride (Acid chloride), con nhanh ruou 1a hop chét (2)-3-dodecen-1-
ol (Z3-12:0H). Do Crotonyl chloride Ia hop chat di duoc thwong mai hoa, nén
hau hét cac con dudng tong hop tap trung xay dung cho viéc tao thanh hop chat
Z3-12:0H. Cho dén nay da co it nhat 4 con duong tong hop pheromone gidi
tinh caa SKL da dugc xay dung va tat ca déu sir dung 1 trong 2 phai tng then
chét, d6 1a phan tng bét cap va phan ang Wittig.
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2.2.2.1 Tong hep pheromone gidi tinh thong qua phdn #ng bdt cap

Cho dén nay da c6 it nhat ba con dudng tong hop thanh hop chat (2)-3-
dodecenyl-(E)-2-butenoate la pheromone gigi tinh cua SKL duoc xay dung
thdng qua phan &ng bt cip nhu sau:

a) Con dwong tong heop cia Heath et al. (1986)

So db trinh bay & Hinh 2.5 cho thay con duong tong hop thanh hop chit
(2)-3-dodecenyl-(E)-2-butenoate la pheromone gidi tinh cia SKL boi Heath et
al. (1986). Trong con duong ndy, chat 1-decyne va Ethylene oxide dwogc két
hop véi nhau bang phan @ng bét cap trong dung méi Tetrahydrofuran (THF)
va dudi su xuc tac cua chat Hexamethylphosphoramide (HMPA) dé tao thanh
hop chat Dodec-3-yn-1-ol. Khtr ndi ba cua hop chat Dodec-3-yn-1-ol bang
phan ng khir Lindlar thu duoc hop chat (Z)-3-dodecen-1-ol. Tiép theo sau 1a sy
este hda gitra hop chat (Z)-3-dodecen-1-ol va Crotonyl chloride s& tao thanh hop
chat (2)-3-dodecenyl-(E)-2-butenoate 1a pheromone giéi tinh tong hop.

NWANANA - NANT VY 2

Dodec-3-yn-1-ol

1-Decyne
0
= —— NN )k/\
\ANS TN, o S
(Z)-3-dodecen-1-ol (2)-3-dodecenyl-(E)-2-butenoate

Hinh 2.5 Con dudng téng hop hop chét (2)-3-dodecenyl-(E)-2-butenoate,
pheromone gidi tinh cua sung khoai lang theo Heath et al. (1986)
a) Butyllithium/Ethylene oxide/HMPA/THF
b) Hydrogen/Lindlar catalyst/Quinoline/Hexane
c) Crotonyl chloride/Pyridine/CH,CI,

b) Con dwong tong hep ciia Lo et al. (1992)

Lo et al. (1992) da xay dung con dudng téng hop thanh hop chat (2)-3-
dodecenyl-(E)-2-butenoate thdng qua phan ¢ng bat cip (Hinh 2.6), nhung cac
hop chat ban dau 12 But-3-yn-1-ol (1) va hop chat 1-bromooctane. Nhu vay, con
duong tong hop nay da khic phuc duoc viéc sir dung hop chat Ethylene oxide,
tac nhan gay ung thu ¢ dang khi (gas). Sau khi bao vé nhom chic OH cua hop
chat But-3-yn-1-ol (1) bang hop chat Tetrahydropyranyl (THP) ether (2), hop
chat (THP) ether (2) tao thanh duoc két hop vai hop chat 1-bromooctane théng
qua phan ng bt cip trong moi truong kiém cua NH; long va chat Sodium
amide ¢ nhiét 6 -50°C dé tao thanh hop chat 2-dodec-3-ynyloxy-tetrhydro-
pyran (3). Loai bo sy bao vé nhém chac OH cua hop chat (THP) ether (2) dé
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tao thanh hop chat Dodec-3-yn-1-ol (4). Khtr néi ba cua hop chat Dodec-3-yn-
1-ol (4) bang phan tng Lindlar thu duoc hop chét (Z)-3-dodecen-1-ol (5). Tiép
theo sau la phan ¢ng ester héa gitra hop chéat (Z)-3-dodecen-1-ol (5) voi
Crotonyl chloride duéi sy hién dién cua chit Pyridine thu dugc hop chét (2)-3-
dodecenyl-(E)-2-butenoate (6) la pheromone gigi tinh tong hop.

a b c
NOH _> NHTHP —> OTHP _>
(1) ) (3)
d ¢ 0
W — VWWA, = WAAVAAN
(4) OH (5) (6)

Hinh 2.6: Con duong tong hop hop chat (Z)-3-dodecenyl-(E)-2-butenoate,
pheromone gidi tinh cua sung khoai lang theo Lo et al. (1992)
a) 3,4-dihydro-2H-pyran/HCI
b) Liquid NH3/Sodium amide/1-bromooctane
¢) Methanol/p-TsOH (p-Toluenesulfonic acid)
d) Hydrogen/Lindlar catalyst/Quinoline/Hexane
e) Crotonyl chloride/Pyridine/CH,Cl,

¢) Con dwong téng hep ciia Sureda et al. (2006)

Sureda et al. (2006) da xay dung con dudng tong hop thanh hop chét (2)-
3-dodecenyl-(E)-2-butenoate twong tu cach tong hop cua Lo et al. (1992) voéi
c4c hop chat ban dau 1a But-3-yn-1-ol va hop chat 1-bromooctane (Hinh 2.7).
biém khac biét giita con duong tong hop cia Sureda et al. (2006) va Lo et al.
(1992) 1a con dudng tong hop cua Sureda et al. (2006) thi nhém chic OH
duoc bao vé bang hop chat Methoxymethyl (MOM) ether va phan &ng bat cip
duoc tao moi truong kiém 1a hop chat Lithium diisopropylamide (LDA)
([(CH3),CH],NLi) vai chat xdc tac 1a 1,3-dimethyl-3,4,5,6-tetrahydro -2-(1H)-
pyrimidinone (DMPU) d¢ tao thanh hop chat Dodec-3-yn-1-ol. C4c phan tng
khtr ndi ba cua hop chat Dodec-3-yn-1-ol bing phan ¢ng Lindlar catalyst thu
dugc hop chat (2)-3-dodecen-1-ol va phan &ng ester hda vai Crotonyl chloride
dudi sy hién dién cua chat Pyridine dé tao thanh hop chat (Z)-3-dodecenyl-
(E)-2-butenoate la pheromone tong hop dugc thyc hién twong ty nhu con
duong tong hop cua Heath et al. (1986) va Lo et al. (1992).
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Hinh 2.7: Con duong téng hop hop chét (2)-3-dodecenyl-(E)-2-butenoate,
pheromone gidi tinh cua sung khoai lang theo Sureda et al. (2006)
a) DMM/LiBr/p-TsOH
b) LAD/BrCg/DMPU/THF
c) HCI 12M/MeOH (CH30H)
d) Hydrogen/Lindlar catalyst /Quinoline/Hexane
e) Crotonyl chloride/Pyridine/CH,CI,

2.2.2.2 Téng hgp pheromone gidi tinh thdng qua phdn #ng Wittig

Con duong tong hop thanh hop chit (Z)-3-dodecenyl-(E)-2-butenoate 1a
pheromone gidi tinh tong hop cua SKL dugc thuc hién théng qua phan tng
Wittig, 0 it nhat 2 con dudng tong hop nhu sau:

a) Con dwong tong hep ciia Mithran va Subbaraman (1999)

Hinh 2.8 cho thay con duong tong hop thanh hop chit (Z)-3-dodecenyl-
(E)-2-butenoate 12 pheromone gidi tinh tong hop dugc thuc hién théng qua phan
ung Wittig theo Mithran va Subbaraman (1999).

Tir hop chét ban dau 1a mot Acid (1) dugc Di-hydroxylate dé tao thanh
mét Diol acid (2a). Phan ¢ng este hoa hop chat (2a) dé thu duoc hop chét (2b).
Phan cit nhém chirc Diol cia hop chat (2b) bang NalO, thu dwgc hdn hop gém
hop chat 1-nonanal (3) va hop chat (4). Loai bo hop chat (4) bang sy chung cat,
sau d6 hop chat 1-nonanal (3) dugc két hop véi mudi Phosphorium cua hop
chat Bromoacetal (6) biang phan tng Wittig dé thu dugc hop chét Olefinic acetal
(7). Loai bo sy bao vé nhdm chirc caa hop chét (7) dé thu duoc hop chét (2)-3-
dodecenal (8), roi khir nhém chiic Formyl (-CHO) bang NaBH, dé tao thanh
hop chat (Z)-3-dodecen-1-ol (9). Tiép theo la phan wng este hoa gitra hop chat
(2)-3-dodecen-1-ol (9) va Crotonyl cholride duéi su hién dién cua chét Pyridine
dé tao thanh hop chat (Z)-3-dodecenyl-(E)-2-butenoate (10) 14 pheromone gi6i
tinh tong hop duoc thuc hién twong tu nhu con dudng cia Heath et al. (1986).
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Hinh 2.8: Con duong tong hop hop chét (2)-3-dodecenyl-(E)-2-butenoate,
pheromone gidi tinh cia SKL theo Mithran va Subbaraman (1999)
a) HCO,H/KOH; b) MeOH/H*
c) NAIO4/CH3;CN-H,0
d) PPh3/CH3CN; e) Dimsyl ion/3
f) THF/HOACc/H20; g) NaBH,/MeOH
h) Crotonyl chloride/Pyridine/CH,Cl,

b) Con dwong tong hep ciia Nguyen Cong Hao et al. (1996)

Nguyen Cong Hao et al. (1996) xay dung con dudng tong hop thanh hop
chat (2)-3-dodecenyl-(E)-2-butenoate thong qua phan wng Wittig (Hinh 2.9).

Trong d6, nhom chac Alkene cia hop chat Methylacrylate (1) duoc
Brom hoa (HBr) dé tao thanh hop chat Methyl 3-bromopropionate (2), roi
chuyén thanh mudi cua Triphenylphosphonium bang cach két hop véi hop
chat Triphenylphosphine (3). Sau d6, hop chit (3) duoc két hop véi hop chat
1-nonanal trong méi trudng cua K,CO; va Dibenzo-18-crown-6 dé tao thanh
hop chat Methyl (Z)-3-dodecenoate (4). Khir nhdm chuc este cua hop chét (4)
bang hop chat Lithium aliminium hydride (LAH) trong ether thu duoc hop
chat (2)-3-dodecen-1-ol (5). Sau d6 este hoa gitta hop chat (Z)-3-dodecen-1-ol
(5) va Crotonyl cholride dudi su hién dién caa chat Pyridine dé tao thanh hop
chat (Z)-3-dodecenyl-(E)-2-butenoate (6) 1a pheromone giéi tinh tong hop dugc
thuc hién twong tu con duong tong hop cua Heath et al. (1986) (Hinh 2.5).
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Hinh 2.9: Con duong tong hop hop chét (2)-3-dodecenyl-(E)-2-butenoate,
pheromone gidi tinh cia SKL theo Nguyen Cong Hao et al. (1996)
a) Brom hda (HBr); b) Triphenylphosphine (PPhs)
¢) Dibenzo-18-crown-6/K,COz/nonanal
d) Lithium aliminium hydride (LAH)/ether
e) Crotonyl chloride/Pyridine/CH,CI,
2.2.3 Mot s6 két qua nghién ciu vé pheromone gié¢i tinh cia sting khoai
lang trén thé gigi

Pheromone gidi tinh cia SKL da dugc Heath et al. (1986) xac dinh chi
gom mat thanh phan duy nhat 12 hop chat (2)-3-dodecenyl-(E)-2-butenoate do
thanh triing cai tiét ra dé thu hut thanh tring duc va da duoc tong hop thanh
cong bang con dudng tong hop thdng qua phan wng bat cap tir hop chét ban
dau 1a Ethylene oxide. Sau d6, Mithran va Subbaraman (1999) da tong hop
thanh céng hop chat (Z)-3-dodecenyl-(E)-2-butenoate tir hop chét ban dau la
Oleic acid véi con duong tong hop thdng qua phan tng Wittig gém 8 budc.

Mason va Jansson (1991) cho rang pheromone gigi tinh cia SKL da
dugc s dung ngoai dong bang ba ung dung bao gom (1) theo ddi su bién
do6ng mat sé quan thé SKL bang bay pheromone hap din sung duc; (2) bay tap
hop Véi viéc sir dung sé lugng I6n bay pheromone dé 1am giam mat sé SKL;
(3) quay rdi su bat cap véi viéc st dung s6 luong 16n pheromone 1am tran
ngap mot ving khong gian dé ngan can, quay réi su gap go va bat cap giira hai
gidi tinh duc va céi cua thanh trung SKL. By pheromone cho thdy c6 trién
vong trong viéc khao sat mat sé quan thé thanh tring SKL & ngoai dong.

Tai mién Nam Florida, Jansson et al. (1989) da tién hanh nghién ciru xac
dinh tiém ning ciia pheromone giéi tinh tong hop trong viéc hap dan stng duc
dé theo ddi bién dong mat sé quan thé SKL C. formicarius. Cong cu dé xéc
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dinh mat sb sting duc 1a bay nhya dang hinh phéu véi moi 1a 10 pg pheromone
gidi tinh tong hop duoc dit trén nhirng ruong khac nhau trdng cling mot giéng
khoai lang trang Ipomoea batatas L. véi tén thuong mai 13 Picardo. Sé luong
sting duc bt duoc tir 2-5.785 con/biy/dém. Trén cac canh ddng moc hoang, s6
lwong sting duc bit dugc trung binh tir 27- 4.413 con/bay/dém, cho thay su
hién dién dong dic cta quan thé SKL tai nhitng canh déng hoang dai. Bay
nhya hinh phéu bat duoc sting duc nhiéu hon dang ké so vai dang bay hinh
qua nang c6 mai che hinh nén (tong sé sting duc bt dinh vao by tir 90-97%
S0 vai 3-10%).

Ngoai ra, Proshold et al. (1986) da nghién ctu bay pheromone dé theo
d6i su bién dong quan thé SKL bing cach sir dung pheromone gidi tinh téng
hop hoiac ding méi 14 thanh tring cai vira vii hoa, chua bat cip ciing dugc
khao sat ngoai dong. Két qua cho thay sé luong sung duc bit duoc vao bay
pheromone tong hop nhiéu hon so véi bay ding maoi 1a thanh tring cai chua
bit cap. Bén canh d6, néu dat bay dung mai Ia 1 hoic 3 thanh tring céi thi bat
dinh nhiéu sing duc hon so vai Cac bay dén.

Trong khi d6, néu dat bay vai moi la pheromone gidi tinh tong hop bat
dinh sting duc ca ngay lan dém, con bay dén va by véi mdi 1a thanh trung cai
chi bat dinh sing duc vao ban dém. M6t nghién ciru khéc cho thy khi dit bay
pheromone gigi tinh ngoai dong véi cira bay ngang tan 14 khoai lang voi moi
chaa 10 pug pheromone cho hiéu qua bat dinh sing duc nhiéu hon so véi khi
ctra bay ¢ Vi tri cao hon hoic thap hon tan 14 khoai. S6 luong sung duc bat
dinh vao biy hang tuan ciing bién dong theo dudong cong ham s mii lién tuc
trong 22 tuan ké tir sau khi trong (Proshold et al., 1986).

Pheromone gigi tinh chang to dugc tiém nang to 16n thong qua wng dung
quay rdi su bit cap va bay tap hop (Capinera, 1998). Mason va Jansson (1991)
d3 tién hanh kiém tra hiéu qua caa tng dung quay rdi su bat cap déi véi SKL
Cylas formicarius trén giéng khoai trang sita (Picardo). Két qua ghi nhan sb
luong sung duc vao bay véi mdi 1 pug pheromone gigi tinh téng hop tai
nghiém thirc dit biy pheromone (12 méi véi 100 pg pheromone) la thap hon
S0 Vi tai nghiém thicc khong st dung pheromone tong hop. Tuy nhién, hiéu
qua ung dung pheromone quay rbi sy bat cap 1&n viéc lam giam ti ¢ bat cap
cua sling cai véi sung duc va lam giam mat sé sung C. formmicarius va giam
thiét hai trén ci do sung khi thu hoach tai cac ruong co dat bay pheromone
tong hop thi khong xac dinh duoc (Mason and Jansson, 1991).
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Nghién ciru khac cua nhém tac gia Downham et al. (2001) da tién hanh
thir nghiém phong trir SKL loai C. brunneus va C. puncticollis ngoai dong
bang wng dung quay rdi su bat cip cua thanh trung SKL tai Uganda. Két qua
khao sat ghi nhan tai nghiém thuc khong ap dung pheromone gigi tinh thi moi
chu ky hai dém bt dinh khoang 30 thanh tring SKL vao bay, nghiém thuc &p
dung pheromone quay rdi su bat cap thi bay pheromone khdng bt dinh duoc
thanh tring SKL. Thi nghiém cho thiy ning suat ci thu duoc & ca hai nghiém
thac la twong duong nhau, nhung ti Ié cu khoai bi sung gay hai & nghiém thic
c6 ap dung pheromone quay rdi su bat cap thi thap hon so véi nghiém thic
khong ap dung pheromone xay ra ca 4 lan trong tong sé 5 lan Iy chi tiéu ti l¢
cu khoai bi sung gay hai (Downham et al., 2001).

Bén canh d6, pheromone gidi tinh téng hop duoc dung lam by dé quay
ri va bay tap hop ciing ching to dugc tiém ning to 16n trong quan ly quan thé
SKL (C. formicarius) tai Pai Loan (Hwang and Hung, 1991; Hwang, 2000),
An Do (Pillai et al., 1993), Nhat Ban (Yasuda, 1995).

Pheromone gidi tinh cia SKL C. formicarius con dugc nghién ctu ¢
diéu kién ngoai déng (Heath et al., 1991; Jansson et al., 1991). Jansson et al.
(1991) cho rang ca thé sung duc rat nhay cam ddi voi pheromone giéi tinh do
con céi tiét ra, chi can mot ham lugng nho pheromone c6 thé bt dinh duoc sb
lugng 16n sting duc trong 1 dém. S6 luong sung duc bat dinh cang nhiéu khi
ham lIugng pheromone gigi tinh st dung cang cao (Jansson et al., 1991; Yasuda
et al., 1992). Khi khao sat cac ham luong pheromone giéi tinh thi sé lwong
sting duc bt dinh ting, nhung khéng dang ké (Jansson et al., 1992).

Thoi gian bao quan moi pheromone gigi tinh trong diéu kién lanh khong
anh hudng dén hiéu qua hap dan cua tuyp cao su chira hop chat pheromone
(mdi). Tuyp cao su ¢ chira 10 pg pheromone gidi tinh tong hop duoc dit
trong lo kin khdng khi bao quan trong ta lanh & diéu kién 5+1°C kéo dai toi 22
nam cho hiéu qua hap dan sing dyc ciing tuong tu nhu tuyp cao su (moi) duoc
bao quan trong cling diéu kién lanh chi vai 90 ngay (Jansson et al., 1993).

Mit khac, dang biy pheromone dung dé dit ngoai dong hap dan sung
khoai lang da dugc nghién ctru. Jansson et al. (1992) da xac dinh bay nhua co6
dang phéu va bay kiéu Unitrap (theo ddi va bat cac loai con tring biét bay) bat
dinh sting dyc nhiéu hon so véi kiéu bay hinh qua nang cé mai che hinh nén.
Déi v6i 2 dang bay dau, s6 luong siing duc bat dinh cao trén 60 sung/bay/dém.
By nhira dang phéu c6 anh hudéng hip din dang ké so véi bay Unitrap trong
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viéc bit dinh sung duc dd duoc danh diu va phong thich ra ngoai tu nhién dé
hap dan vao bay trd lai (twong tng 12 72,8% so véi 58%).

Khi so sanh mau sic biy cho thiy sung ua thich mau d6 hon mau xam,
nau, xanh duong, tring, vang, den; anh sang d6 thi hap dan sung nhiéu hon so
v6i bay mau do. Khi dit biy pheromone & d6 cao 50 cm trén tan 14 s& bat dinh
sting duc nhiéu hon. Biy Unitrap mau dé nhat véi méi pheromone gidi tinh
bit dinh suing dwc nhiéu hon so véi bay khéng cd méi pheromone, két qua nay
cho thay sting duc bi anh huang ca tin hiéu thi giac va khtu giac. Bay unitrap
mau do nhat cé kich cé 13x17,5 cm dat & d6 cao 50 cm trén tan la khoai lang
cho hiéu qua bat dinh sting duc cao nhat va c6 tiém ning rat 16n st dung dat
bay pheromone phong tri SKL (Reddy et al., 2012).

Ngoai ra, két qua khao sat danh gia hiéu qua hap din cua 10 loai bay
pheromone gidi tinh dé kiém soat SKL C. formicarius cua Jackson va Bohac
thuc hién tai mién Nam Carolina tir nim 2001-2002 cho théy loai bay chira
nuée hon hop véi mot it xa phong dat hidu qua cao hon so voi cic loai bay
khac (Jackson and Bohac, 2007). Theo Smit et al. (2001) bay nudc dang chai
tron cho hiéu qua bat gitr 2 loai C. puncticollis va C. brunneus ¢ Uganda cao
hon so véi bay dinh. Nghién ctiru caa Huynh Thi Ngoc Linh va ctv. (2012)
cling cho thay bay nudc chira dung dich xa phong cho hiéu luc giét chét siing
khoai lang tét nhat trong diéu kién ngoai dong.

Bén canh d6, thoi gian hap din cia mdi pheromone gidi tinh tong hop cua
SKL va cac yéu t6 anh huong dén né ciing di duoc khao sat. Heath (1992) da
danh gia thoi gian hip din ctia mdi pheromone trén rudng khoai lang tai
Okinawa (Nhat Ban), két qua cho thiy mét tuyp cao su (mdi) véi lugng 1 mg
pheromone gidi tinh tong hop cho thoi gian hap dan sung duc kéo dai hon mot
thang. Tuy nhién, két qua nghién ctru cia Hwang (2000) cho rang véi luong 1
mg pheromone gidi tinh tong hop dugc bom vao trong mét éng nhua PE
(polyethylene) nhé cho hiéu qua hip dan sung duc vao biy kéo dai hon 2 thang.

Mot cong thitc méi da dugc phat trién dé lam ting thoi gian phat huy tac
dung ciia mdi pheromone trong viéc quan ly SKL trong diéu kién ty nhién.
Cong thuc d6 1a sy két hop giira pheromone gi6i tinh 13 hop chat (2)-3-
dodecenyl(E)-2-butenoate va mét loai thude trir sau (MEP) duoc tAm vao mot
vién bi tron mau xanh (dudong kinh 2 mm) duoc lam tir dat co nhiéu tao cat.
Sung duc bi hap din boi pheromone gidi tinh tong hop s& dinh vi va cd gang
bét cp v6i vién bi tron ndy. Vi thé, chung bi tac dong hiéu qua do tiép xtc véi
thudc trir sdu khé 1au. Cong thic nay c6 gia thanh ap dung rat thip so véi cong
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thirc binh thudng (lidu lugng khuyén céo sir dung), do d6 chi phi ap dung theo
cong thirc nay s& thap hon (Yasuda et al., 2004).

Braun va Van De Fliert (1999) danh gi4 hiéu luc ctia by pheromone gici
tinh tong hop ddi voi SKL va cac loai sdu, bénh khac & diéu kién ngoai dong
tai Indonesia tir nim 1994-1996 cho thay su gy hai ciia sing va cdc loai sau
bénh khac 1am giam nang sut khoai lang tir 3,3-2,5 kg/m®. V& ning suét thuc
té thi sy gdy hai ctia SKL va céc loai sdu bénh khac cao hon trong giai doan
mua kho. Ti 16 thiét hai do sting chiém 8,2%, trong khi thiét hai do céc loai sdu
bénh khéc chiém 16,3%.

Trong giai doan mua mua, ti 1¢ gdy hai do sung va cac loai sau bénh hai
khac giam xuéng chi con 2,1% va 12,7%. Sy khac biét nhau gilra cac giéng
khoai lang d6i v6i sy gdy hai cia siing va céc loai sdu bénh khac khong dang
ké. Trén ca bén khu vuc bd tri thi nghiém ngoai dong, bay bat duogc nhiéu
sing duc c¢6 ham luong pheromone tong hop cao nhat. Viée st dung biy
pheromone gidi tinh tong hop dit ngoai dong lam giam su gay hai cia SKL
ngay ca truong hop sing gay hai & mirc do thap. Két qua nay cho thiy bay
pheromone gidi tinh tong hop c6 hiéu qua hap dan cao lam giam sy gay hai
cua SKL (Braun and Van De Fliert, 1999).

Mot nghién ctru khac ghi nhan khi st dung pheromone véi s6 luong 4
bay/1.000 m* dé phong tri SKL tai Pai Loan 1am giam thiét hai do sung gy ra
tir 57-65% (Hwang, 2000). Pén nam 2007, Kakizaki (2007) tiép tuc khang
dinh pheromone gidi tinh tong hop ciia SKL ciing 1a hop chét (Z)-3-dodecenyl
(E)-2-butenoate v6i mat do str dung 4-25 bay/ha ¢ xung quanh rudng khoai
lang lam giam dang ké mat sb sung duc tai Nhat Ban va An Db.

Tai Viét Nam, két qua thi nghiém ngoai dong tai tinh Thanh Hoéa, thanh
phé Ha Noi, tinh Bic Giang va tinh Ha Tay vao nim 2002 cho thiy by
pheromone gigi tinh tong hop c6 kha ning hap dan SKL rat cao, s luong
sting duc vao bay trung binh I1a 213 con/bay/ngay (Nguyén Vin Dinh, 2005).
Nghién ctu cho thay cang xa vi tri dat bay pheromone, ti & day goc va ca
khoai bi suing gay hai cang ting, tai vi tri trung tm cta ba bay va céach bay 25-
50 m c6 ti 1& bi sing gay hai thiap nhat (Nguyén Vin Pinh, 2005). Tir nim
1999-2004, B& Qui Hao thi diém sir dung moi pheromone gigi tinh tong hop
hap din sting duc dé theo ddi trén ruong khoai lang tai xa My Hiép Son, huyén
Hon Pat, tinh Kién Giang budc dau cho hiéu qua phong tri sung kha cao ¢
ngoai dong (http://www.khoailang bahao.com.vn).
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2.2.4 Ung dung pheromone giéi tinh phong tri suing khoai lang

SKL C. formicarius 1a déi twgng gay hai khoai lang nghiém trong nhat
trén thé gioi, chlng gay ra thiét hai ngay ca ngoai dong va trong kho bao quan
va ciing 1a d6i tuong kiém dich thyc vat. Giai doan 4u tring song trong than va
cu khoai, thanh tring hoat déng nhiéu vé dém, phong tri bang bién phap hoa
hoc khong cho hiéu qua cao. Nhitng nghién ctu gan day, khi danh gia cac
théng sb anh hudng téi bay pheromone bt dinh sting duc, bao gom kiéu bay,
kich ¢&, mau sic, do cao dit by. Trong d6, by Unitrap bit duoc sb luong
sting duc nhiéu hon céc loai bay khac nhu biy Ground, biy Funnel water, bay
Delta. Kich thuéc (c& bay) trung binh 13x17,5 cm cho hiéu qua bét dinh sting
cao hon so v&i loai ¢& bay 16n hon va nho hon.

Ung dung bay pheromone giéi tinh trong viéc phong tri SKL ngoai dong
c6 thé thyuc hién theo nhiéu cach khac nhau. Theo Mason va Jansson (1991)
cho rang by pheromone gigi tinh cia SKL dugc ¢ng dung theo ba phuong
phap nhu sau: (1) khao sét dién bién mat s6 quan thé suing, (2) phong tri bang
bay tap hop va (3) phong tri bang quay rdi su bat cap.

2.2.4.1 Khdo sét dién bién mdt sé quan thé siing khoai lang

Bay pheromone gigi tinh cho thay trién vong trong viéc khao sat bién
dong mat sé quan thé SKL sudt vu. Jansson et al. (1989) di xac dinh tiém
nang cua pheromone gigi tinh tong hop trong viéc hap dan sing duc qua theo
ddi dién bién mat sé quan thé SKL tai mién Nam Florida. Céng cu dé xac dinh
mat sé sting 1a biy nhya dang phiéu voi méi 1a 10 pg pheromone dit trén cac
ruong khoai lang trang sira Ipomoea batatas L. S6 hrong sung duc bat dinh bién
dong rat 1on tir 2- 5.785 con/bay/dém. O nhiing canh dong hoang, sb luong sting
duc bat duoc bién dong tir 27-4.413 con/bay/dém. Két qua cho thdy SKL hién
dién phé bién ngoai ty nhién. Biy nhua dang phiéu bat duoc sung duc nhiéu
hon so vé&i bay dang qua nang c6 méi che hinh nén (ti 1é sing duc bt duoc tir
90-97% so véi tir 3-10% tuong ung).

2.2.4.2 Phong tri sting khoai lang bang tap hep

Bay tap hop la phwong phép st dung sé lugng 16n biy pheromone gidi
tinh dé thu hat sung duc 1am giam mat sb siing ngoai ty nhién. Bay pheromone
gi6i tinh tap hop di 4p dung thanh cong dé quan ly SKL tai Pai Loan (Hwang
and Hung, 1991), Pong Phi (Parker et al., 1992), An Do (Pillai et al., 1993),
Nhat Ban (Yasuda, 1995), Cong Hoa Dominica (Alvarez et al., 1996), Cuba
(Alcazar et al., 1997) va Indonesia (Braun and VVan De Fliert, 1999).
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Bay pheromone gigi tinh tap hop cho hiéu qua phong tri SKL khi thur
nghiém ngoai dong tai Okinawa, Nhat Ban. Két qua cho thdy cac bay
pheromone bt duoc 65.214 sting duc tir thang 7/1989-12/1990 (Yasuda, 1995).
Ruong khoai lang co dat by pheromone gigi tinh tong hop thi ti 1& gigi tinh
cua quan thé sung c6 khuynh hudng nghiéng vé phia sting céi va ti 1é bat cap
cua sling cai ciing giam dan. Mat sb siing giam nhiéu trén ruong dat bay, c6 thé
do sting duc bi tiéu diét nhiéu nén han ché su bat cap véi sing cai. Két qua trén
cho thdy bay pheromone giéi tinh tap hop cé nhiéu trién vong trong viéc phong
tri SKL ¢ diéu kién ngoai dong (Yasuda, 1995).

Tai Viét Nam, thtr nghiém phong tri SKL trén ruong khoai lang tai huyén
Hoc Mén, Thanh phé HO Chi Minh tir ndm 1994-1995, sir dung pheromone
gidi tinh (d6 tinh khiét 96%) vai cac nong do 1a 10, 100, 1.000 pg dugc tong
hop tai Viét Nam. Két qua cho thay sé lugng sting duc vao biy gia ting theo
nong do pheromone gidi tinh tong hop 4p dung (trung binh tir 124,6-541,2
con/bay/dém), voi mat do 10 bay/ha lam giam thiét hai sting la 20% (Nguyen
Cong Hao et al., 1996). Két qua thi nghiém ngoai dong tai huyén Cu Lao
Dung, tinh Séc Triang va huyén Binh Tan, tinh Vinh Long cho thay st dung
by pheromone gidi tinh tong hop di dem lai hiéu qua cao trong viéc phong tri
SKL (Huynh Thi Ngoc Linh va ctv., 2012). Két qua nghién ctu caa Nguyén
Quéc Tuan (2012) ciing cho thay pheromone gigi tinh tong hop mang lai hiéu
qua cao phong tri SKL & ngoai dong tai 2 tinh An Giang va Tra Vinh.

2.2.4.3 Phong tri sting khoai lang bang qudy réi sw bt cap

Ap dung pheromone gidi tinh nham giam bét hoac thay thé dan thudc trir
sau hoa hoc, trong d6 tng dung by pheromone gidi tinh dé quay rdi su bat cap
da ap dung thanh cong dbi voi mot s loai con tring gay hai (Aono et al., 1989;
Snow, 1990, Wakamura, 1992; Matsumoto et al., 2007; Carter and Fraser, 2009).

Downham et al. (2001) da tht nghiém phong tri SKL loai C. brunneus
va C. puncticollis bang tng dung bay pheromone giéi tinh dé quiy réi su bat
cap tai Cong Hoa Uganda (Trung Phi). Két qua cho thay nghiém thirc khéng
4p dung bay pheromone dé quy rdi su bt cap thi by pheromone bt dinh
trung binh 30 sting duc vao bay trong chu Ky hai dém, con tai nghiém thuc ap
dung phuong phap quay rdi sy bat cap thi by pheromone gidi tinh tong hop
khong bt dinh sting duc. Nang suat cu khoai ¢ ca 2 nghiém thic trén 13 twong
duong nhau, nhung ti I¢ cu khoai bi sung gay hai & nghiém thac co ap dung
phuong phap quay réi su bat cap thap hon so vai nghiém thirc con lai xay ra ¢
4 1an/tong s6 5 1an lay chi tiéu thi nghiém.
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2.3 Pic diém cia mat so loai nAm Ky sinh trén con trung

Nam Ky sinh con tring con goi 1a nam gay bénh con trung dé chi nhiing
loai nam ¢ thé lay nhiém bénh Ién con trung khoe manh, gay bénh hoic tiéu
diét ky chu (Samson et al., 1988). Nhiéu loai ndm ky sinh cén tring duoc (ng
dung rong rai trong dau tranh sinh hoc kiém soét dich hai, trong dé phd bién l1a
cac loai nAm Beauveria bassiana va Metarhizium anisopliae. Ngoai ra, cac
loai nam Ky sinh trén nhén hai hoic céc loai chan khép khac ciing duoc xép
vao nhdm nam ky sinh cdn triing vi cach thicc xam nhap, gay bénh 1am chét ky
chu, kha ning sinh bao tir ciing twong tw nhau (L& Tan Hung va ctv., 2010).

Diic diém ciia ném xanh Metarhizium anisopliae

N4m xanh Metarhizium anisopliae thuoc nganh phu 16p nim bat toan
Deuteromycetes, giéng Metarhizium (theo hé théng phan loai nam cua
Anisworth, 1971) (Pham Thi Thuy, 2004).

N4m xanh Metarhizium anisopliae c6 bao t&r mau xanh luc hoic xanh &
cay nén con goi 1a nam luc cuong. Nam M. anisopliae duoc tim thay trén khap
c4c chau lyc vai hon 200 loai con triung ky chu khac nhau nhu ray 14, rdy mém,
bo xit den va nhiéu loai sdu hai rau mau (Ferron, 1978).

Nam M. anisopliae 1a loai nAm ky sinh trén cén trang hién dién rat pho
bién trong tu nhién, cé thé duoc phan lap tir trong dat hay trén xac con tring
chét (Dwayne and George, 1993; Bennasar et al., 1998; Pham Thi Thuy, 2004).

Ddc diém hinh thadi va sinh hoc cua ndm xanh

- Hinh thai: Soi nim phét trién trén bé mat con trung ¢6 mau trang dén
hong, cudng sinh bao tr ngan moc toa tron trén khdi sgi nAm day dac. Nam cé
bao tr hinh bau duc, kich thudc 3,5x6,4x7,2 um, mau luc xam dén oliu-luc
(Boucias et al., 1988; Rombach et al., 1986). Bao tir xép thanh chudi khé chat
ché. Khi quan sat bang mit thuong, ¢ thé thiy bao tir duoc hinh thanh trén bé
miat co thé cdn tring mot 16p phan kha rd rét mau xanh luc. Soi nAm khi phat
trién bén trong con tring cé chiéu rong 3-4 um, dai 20 um, chia thanh nhiéu té
bao ngin, trong té bao co thé thiy rd cac giot m& (Cerenius et al., 1998; Pham
Thi Thily, 2004).

Nam M. anisopliae c6 cudng bao tir thang, don nhanh, phan nhanh hodc
dang cay, cuéng nhoé, dang so1 hodc dang binh, moc don hoac vong 1a noi sinh
bao tr. Bao tir phan sinh don bao, moc trén dinh cuéng nho tao thanh chudi,
céc bao tir dinh lién véi nhau bang dich nhdy, bao tir dinh hinh trimg hodc bau
duc dai (Hinh 2.10), mot sb loai ndm cé cudng bao tir hodc chat dém (Tran
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Vin Mio, 2002). Loai M. anisopliae va M. flavoviride dugc chip nhan 1a 2 loai
nam thudc chi Metarhizium. Trong d6, lodi M. anisopliae duogc chia thanh 2 loai
la var. anisopliae cho bao tir ngén va var. major cho bao tir dai (Tulloch, 1976).

Hinh 2.10: Co quan sinh bao tir nam Metarhizium anisopliae (Hoog et al., 2000)
a. dé cum cuong bao tir dinh; b. cuong bao tir dinh; c. bao tir dinh

- Sinh hoc: Nam xanh M. anisopliae c6 thé phat trién tét trén nén co chat
c6 Kitin, phat trién cham trén moi trudong khdng c6 pepton, thich hop trén moi
trudng ¢ pepton nhu trén moi tredng Sabouraud nam phat trién tot & nhiét do
25°C sau 7-10 ngay nudi ciy thi khuan lac c6 duong kinh 4-6 cm. Ching séng
dwoc & nhiét do thap (8°C), cd thé sdng t6i 445 ngay. Nhiét do thich hop cho
su ndy mam bao tir 12 25-30°C va chét ¢ 49-55°C. Nhiét do thich hop nhét cho
ndm phat trién 14 25°C. O nhiét 4o dudi 10°C va trén 45°C thi nAm xanh khong
hinh thanh bao tir. D6 pH thich hop 1a 6 va dao dong tir 3,3-8,5. Nam xanh c6
kha nang phan giai tinh bot, xenluloza va kitin (da cén trung) (Tamerler et al.,
1998; Pham Thi Thuy, 2004).

Co ché ndm ky sinh gy bénh con tring

N4m xanh M. anisopliae c6 kha ning tiét ra doc té Destruxin gay té liét
con trung (Amiri et al., 1999; Dumas et al., 1996). Mot s6 Destruxin &c ché
mién dich rat manh (Cerenius et al., 1998). Bac t6 tiéu diét con tring cua nim
xanh gdm ngoai doc tb c6 tén Destruxin A, B, C, D. Trong dich nudi cay nim
xanh, nguoi ta di tach dugc doc té va xac dinh ban chét hoa hoc 1a peptid
vong. Tinh min cam caa cdn tring véi cac loai doc to Destruxin khac nhau thi
cling khac nhau. Con tring thudc bo canh vay cé thé man cam cao voi céc loai
Destruxin (Kershaw et al., 1999). Doc té Destruxin thudng duogc tich liy vao
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cudi giai doan sinh treéng cua nam khi cac ngudn thire an va ning luong da
can dan (Pham Thi Thay, 2004).

Khi bao tir nam xanh M. anisopliae dinh vao con tring, gap diéu kién
nhiét d6, am d6 thich hop, bao tir ndy mam va moc xuyén qua lép vo kitin cua
con trung va hinh thanh cac doc tb trong qua trinh phét trién (Pham Thi Thay,
2004). Bao tir nam M. anisopliae thuong bay trong khong khi, khi dinh vao
con tring, bao tir bam chat vao da va tin cong theo co ché bam dinh khong
chuyén biét théng qua tinh ky nuéc cua vach té bao (Boucias et al., 1988).

Khi bao tir nim tiép xuc vai 16p da con tring gap diéu kién thich hop s&
niy mam, tao ra cau trdc xam nhiém nhu cac dng mam, tdi ngoai bao hoic tui
&p suat, tir 46 xAm nhiém vao bén trong co thé con tring qua 16p kitin. Sy xam
nhap nim vao bén trong biéu bi 12 do sy phdi hop ctia enzyme exoproteases,
endoproteases, esterases, lipases, proteases, chitinases, chitobiases va co ché
co hoc. Nam tiét ra cac loai men lam mém vé kitin va tao thanh 15 thung tai
noi bao tir ndy mam va xam nhap vao bén trong co thé cdn trung (Boucias and
Pendland, 1998; Butt and Copping, 2000). Trong d6, cac enzyme ngoai bao
duoc san sinh ra boi nAm M. anisopliae c6 lién quan truc tiép dén hiéu luc diét
cbn trung la proteases va chitinases (Leger et al., 1986; Eguchi, 1992). Sau d0,
nam tiép tuc phan nhanh tao nén hé sgi nim chang chit bén trong co thé cn
tring. Pong thoi, con tring cling huy dong cac té bao bach huyét dé chong da,
tuy nhién nam M. anisopliae da tiét ra cac doc té Destruxin A, B 1am cho céc
té bao bach huyét cua con tring khdng chdng d& noi nén lan luot bj tidu diét.
Khi cac té bao bach huyét bi doc té cua ndm tiéu diét hét, 1a lGc con tring chét,
co thé cang lai 1a do c4c soi nAm dan xen lai Voi nhau va chinh cac doc to nay
da gay chét con trang (Amiri et al., 1999; Boucias and Pendland, 1998; Butt
and Copping, 2000; Yubak, 2006). Mat khac, khi bi nam tan cong thi co thé
con tring bi ngan lai hoac bi khd do hé tiéu hod bi tén thwong. Khi bi nAm M.
anisopliae ky sinh thi tuyén m& va cac mé caia con tring bi hoa tan do enzyme
lipases va proteases ciia nam tiét ra (Pham Thi Thay, 2004).

Giai doan phét trién cua nam tir khi xam nhiém vao co thé cho dén khi
con tring chét 1a giai doan song ky sinh cua ndm. Trong giai doan nay, nam
thuong tao ra rat nhiéu soi ndm ngén, ching phan tan khap co thé theo huyét
tuong. Trudc khi nAm phat trién trong dich mau, ndm thuong phai vuot qua
phan &ng tu vé cua con tring va nam tiét ra doc té 1am suy yéu phan ung tu vé
nay. Con tring co thé phan Gng ty vé véi su xam nhap cia ndm bang cach st
dung enzyme phenoloxidase dé chong d& (Pham Thi Thlly, 2004).
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Ngoai ra, nim con st dung lectin, peptide va protein hoic co ché véch té
bao nhu thyc bao hoic két nang dé chéng d&. Con tring chét 1a do két qua cua
viéc 1am giam chét dinh dudng, 1am tat nghén cac qua trinh chuyén hoa trong
co thé hodc sy xam nhiém vao cac nodi quan va su tac dong cua cac doc té do
nam tiét ra. Sau khi con tring chét, nAm thuong phat trién hoai sinh trong co
thé con tring. Dudi diéu kién thich hgp, nAm moc thanh hé soi ra ngoai bé mat
co thé ky chu. Sau d6, cac bao tir duoc hinh thanh trén 16p soi nAm nay va phong
thich, 1ay lan sang ca thé khac (Pham Thi Thly, 2004).

Theo Pham Thi Thiy (2004) khi cén trang bi nhiém nim M. anisopliae
ky sinh, nam s& phat trién tai nhitng vi tri bao tir bam vao, bén trong co thé s&
tao thanh 1 vét den, khong c6 hinh thu nhét dinh. Nhiét d6 va am d6 1a hai yéu
t6 quan trong cho su sinh truong va phét trién cia nim M. anisopliae. Nhiét
d6 téi uu cho nAm M. anisopliae phat trién tir 25-30°C. Am d thich hop trong
pham vi 80-90%. Néu trén hoic dudi ngudng d6 thi nam phét trién yéu. Néu
nhiét ¢6 qué cao thi bao tir d& bj chét hodc khdng hinh thanh. Nghién ciu cua
Stathers et al., (1999) da xac dinh nam ky sinh cdn tring thich hop ¢ nhiét do
28°C, diéu kién 4m do thich hop 1a 80%. Nam ky sinh con tring phat trién tét
trong diéu kién anh sanh yéu. Hau hét, cac loai nam ky sinh con tring thuoc
loai hiéu khi va doi hoi ham lugng nuéc thich hop vai ti 16 tir 30-50%. Loai
nam M. anisopliae phét trién thich hop & d6 pH 5,5-6 (Pham Thi Thaly, 2004).

Theo Tran Vin Mo (2002) thi nAm M. anisopliae c¢6 nhiét do thich hop
nhét cho su sinh trudng 1a 25-30°C, trén 30°C sinh truéng giam dan, trén 35°C
nim ngung sinh truéng. D6 4m cao ¢ lgi cho bao tir nay mam va sinh truéng
cta sgi nAm, nhung d6 am thap lai c6 loi cho duy tri sy sdng caa bao tir nam.
Khi d6 am qua cao hay qua thap thi nim xanh c6 kha ning kéo dai sy séng, &
am do 45% thi nim c6 su séng ngin nhat. Nam xanh nay mam tét & pham vi
pH tir 6,9-7,2. Anh sang c6 tac dung xuc tién bao tar nay mam va hinh thanh
bao tir, tia tir ngoai co thé giét chét bao tir, nhung dudi anh sang truc xa thi
nam xanh rat kho nay mam.

2.4 Ung dung nam Ky sinh trén sting khoai lang

Trong nhitng nim gan day, nim ky sinh con trung da dugc phat trién &
nhiéu quéc gia xem nhu tac nhan phong trir sinh hoc ¢dn tring véi hon 100
san pham thudc trir su vi sinh di duoc thuong mai héa vao nim 2006
(Jaronski, 2010). Nam B. bassiana dugc phan lap va xac dinh 1a loai nim ky
sinh trén SKL (C. formicarius) & cac giai doan thanh tring, au tring va nhong
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(Jansson 1992; Lagnaoui et al., 2000) va dugc ap dung phong trir SKL mang
lai hiéu qua cao (Su, 1991; Jansson 1992; Yasuda, 1999).

N4am ky sinh cdn tring xem nhu 13 tac nhan phong trir sinh hoc bi gigi
han bai cac yéu td ngoai canh vé nhiét ¢ va am do (Hedlund and Pass, 1968;
Walstad et al., 1970; Yasuda et al., 1997). Biéu kién thoi tiét néng va am cua
ruong khoai lang thich hop cho nim B. bassiana lay nhiém cén tring. Tuy
nhién, dé stng bi nhiém niam B. bassiana thi thanh tring phai tiép xdc véi sd
lwgng 16n bao tir nAm ky sinh, khoang 2x10° bao tir/em? (Yasuda et al., 1997).
Viéc thiéu phuong phéap ap dung sao cho cung cap du sé lwong bao tir nAm ky
sinh dé lay nhiém 1én SKL c6 hiéu qua ciing 1a yéu té gigi han cua tac nhan
phong trir sinh hoc nay (Yasuda et al., 1997).

Nam B. bassiana ky sinh chiém wu thé dugc phan lap trén Cylas spp.
(Carruthers and Soper, 1987; Jansson, 1992; Pham Thi Thuy, 2004) va cho hiéu
qua ky sinh SKL & cac giai doan 4u tring, thanh tring va nhong (Jansson 1992;
Lagnaoui et al., 2000). Jansson (1992) cho rang nim B. bassiana phan lap tur
loai Cylas formicarius tai nhiéu noi nhu Bic My (Cockerham et al., 1954),
Hawaii (Sherman and Tamashiro, 1954), Cuba (Castineiras et al., 1984; Diaz
and Grillo, 1986), Pai Loan (Su et al., 1988) va Uganda (Allard et al., 1990).

Jansson (1992) béo céo cé 4 chung nim B. bassiana Ia tac nhan gay bénh
trén thanh trung SKL C. formicarius dugc phan lap tai Cuba vao nam 1984.
Sau 12 ngay chang nim & nhiét do 25°C thi ti 16 SKL chét cua 4 chiang ndm
nay lan luot 12 49, 48, 47 va 42%. Két qua nghién ciru trong phong thi nghiém
cling cho thay ti 18 suing chét cao I&n téi 80-90% khi bao tir nim B. bassiana
(1G-78) dugc chung vao dat (Diaz and Grillo, 1986). Két qua nghién ciu cua
Su et al. (1988) cho thy kha ning ky sinh ctia nAm B. bassiana trén stng C.
formicarius rat manh. Vi mat d¢6 0, 100 va 1.000 bao tir/g dat thi nam B.
bassiana cho ti 1& gay chét SKL tuong tng 1a 0, 30 va 100%.

Ignoffo (1992) va Furlong et al. (1995) khao sat nhirng loai dich hai chu
yéu boi ndm ky sinh va khao sat phuong phap 1ay nhiém maot cach ty dong cua
viéc st dung con tring tu chdng s& phat tan va lay nhiém nim ky sinh trén
khip quan thé con tring gay hai. Tir d6, c6 thé xac dinh tiém nang hiéu qua
cua viéc ap dung bay pheromone gigi tinh duoc thiét ké mot cach dac biét dé
hip dan sung duc ngoai tu nhién vao bay roi 1ay nhiém chidng vai sé lwong I6n
bao tir ndm B. bassiana bén trong biy va tha ching tré lai dong ruong mot
cach tu do.
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Rombach et al. (1988) va Milner et al. (1992) cho thy thubc vi nim B.
bassiana di dugc tng dung rong réi tai nhiéu nudc trén thé gigi nhu My,
Canada, Anh, Uc, Philippines va Trung Qudc,... duoc sir dung phong trir
nhiéu loai sau hai thudc bo canh vay (Lepidoptera), canh ciing (Coleoptera),
canh thing (Orthoptera), canh bing (Isoptera),... dat hiéu qua tdt, nhat la
nhitng loai sau hai nhu sau rom thong, bo canh cang hai dira, chau chau,...
(Pham Thi Thuy, 2004).

Tai Dai Loan, Kao et al. (1998) cho thay nim B. bassiana dwgc phan lap
tir dat canh tac bi nhidm suing va duoc st dung phong tri SKL. Thir nghiém
ngoai ddng véi viéc phun dung dich nim B. bassiana c6 mat sé 1,6x10" bao
ta/ml & thoi diém trong hay giai doan tao cu khoai hoac rdi ndm nay (10° bao
t/g) ¢ thoi diém trong sé mang lai hiéu qua phong tri SKL.

Tai Viét Nam, Nguyén Van Binh (2005) ghi nhan nim B. bassiana ky
sinh pho bién trén truong thanh SKL vao céc thang Xuan Hé trén cac ruong
khoai tai 4 tinh nhu Ha Noi, Ha Tay, Bic Giang va Thanh Héa. Nim B.
bassiana dugc sir dung & ndng do 3-5x10°-10° bao tu/ml dé phong tri SKL dat
hiéu qua tir 58,9-75,6% sau 7-10 ngay phun va phan 16n sting chét déu cé su
hién dién cia nim B. bassiana moc trd lai (Pham Thi Thay, 2004). Hiéu qua
cua nam B. bassiana khi sir dung két hop véi pheromone gigi tinh trong quan Iy
SKL dugc nghién cuu boi Yasuda (1999) tai Nhat Ban nam 1999, sur dung hé
thdng lay nhiém ty dong gom hé thong bay pheromone gigi tinh da bién doi va
céi chai voi céc 16 thoat gan day chai chira bén trong 1a bao tir nAm B. bassiana
(mat s6 9,4x10° bao ti/g ché pham) c6 thiét ké 16 thoat ra xung quanh bay. Sting
duc bi hip dan boi pheromone gidgi tinh s& bay dén bay va roi khoi bay sau khi
da tiép xuc véi nam. Két qua cho thay ruong khoai lang tai noi dat bay co ti lé
stng duc chét cao nhat do nhidm ndm nay 1a 96,2% ¢ thoi diém 21 NSKXL va
sting cai 1a 24% (35 NSKXL) va 33% (49 NSKXL). Hé théng 1ay nhiém nam
dat trén ruong khoai chi 30 ngay nhung hiéu qua cta viéc str dung van tiép tuc
kéo dai thém it nhat 4 tuan sau khi di chuyén hé théng nay di noi khac. Ti I¢
sting duc bi moc nam 1a 57,9%, trong khi d6 sting cai bi moc nim 1a 31,6%. O
ruong co xu Iy nam, ti 18 giéi tinh cia quan thé sting bi léch nhiéu vé phia con
cai. Sung cai cd thé bi nhiém nam thong qua sy bét cap vai sting duc nhiém
nam (Yasuda, 1999; Yasuda, 2000).

Thuan loi cua hé thdng 1ay nhiém ty dong 1a sung duc bi hap din vao
bay duoc lay nhiém ty dong mot cach hiéu qua véi nam B. bassiana, chi SKL
méi bi nhiém ndm boi hé thong lay nhiém nay, nim B. bassiana tuong d6i dé
san xuat s6 lwong 1on, chi phi sir dung hé théng lay nhiém thap hon so vdi viéc
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phun thudc trir sdu héa hoc trén rudng khoai lang, sing duc bi hip dan vao bay
va lay nhidm nam, sau d6 sung tu thoat ra khoi hé thdng lay nhiém, cé thé
ching quay tré lai tu nhién theo tap quéan sinh séng, cong doan nay cé tac
dung gidp cho viéc phat tan, lan truyén nam B. bassiana mau chéng hon trén
canh ddng. Pheromone gigi tinh tong hop dwoc st dung quan 1y SKL tai céc
nuéc dang phat trién, nhung khong cho hiéu qua cao khi mat sé sling cao &
ngoai dong, truong hop trén, hé thong lay nhiém ty dong s& cho hiéu qua
phong trir sung thich hop hon (Yasuda, 1999; Yasuda, 2000).

Trong nhém ndm ky sinh 1a tdc nhan gay bénh trén con trung, nhat la
nam B. bassiana qua khao sat cho thay c6 mtc d6 gay chét sung cao duéi diéu
kién am d6 cao va mat do siing cao. Tuy nhién, & diéu kién ngoai déng, nam B.
bassiana hiém khi tao thanh dich bénh trén SKL (Capinera, 1998), ké ca
truong hop khi chang sé luong 16n bao tir nAm B. bassiana vao trong dat
(Jansson, 1992). Ghi nhan nay ciing twong tu véi két qua nghién ctu cua Smit
(1997) va Stathers et al. (1999) tai Uganda, nam B. bassiana ciing kém hiéu
qua trong viéc khong ché SKL ¢ mat do cao.

SKL la mét trong nhitng loai c6n tring bi nAm M. anisopliae ky sinh va
gay bénh (Ames et al., 1997; Pham Thi Thly, 2004). Tiém ning cua nam M.
anisopliae trong phong tri SKL C. formicarius ¢ diéu kién nha ludi va ngoai
dong duoc nghién ctu boi Villacarlos va Polo (1989) tai Visca, Baybay, Leyte
thugc Philippines. Két qua ghi nhan ti I¢ ci khoai khdng bi nhiém sung & NT xir
ly nam M. anisopliae 13 cao hon so vé&i ddi chiung khong xi Iy va NT xu ly
thudc trir sdu Carbofuran. Ti 18 stng bi nhim nam & NT xir Iy nim & thoi diém
3 tuan SKT 1a cao hon so véi cac NT con lai (Villacarlos and Polo, 1989). Khi
ap dung nam M. anisopliae & ngoai dong da 1am giam ti & cu khoai bi sting gay
hai khoang 9% & NT xu ly dung dich bao tir nam nay vao 4 tuan SKT va NT sir
dung thé soi nam trén nén co chat vao 3 tuan SKT. Theo tac gia nhan dinh viéc
str dung nam ndy & ngoai dong dudi dang thé soi trén nén co chat thuan loi hon
so vé6i dang dung dich bao tir nAm. Chét nén c6 vai tro giir soi ndm va kéo dai
thoi gian séng cua soi ndm dén khi tiép xtc véi ky chu.

Khi cho thanh tring SKL lay nhiém v&i nam M. anisopliae ¢ nong do
3x107 va 1x10°® bao ta/ml thi suing tiéu thu it thirc &n hon dang ké so véi sting
bi lay nhim véi nim B. bassiana & ciing ndng d6, ngoai trir mac nong do cao
nhat 1a 1x10° bao ta/ml ¢ thoi diém 14 NSKXL. Mat khac, d6i ching khong
xtr Iy nam thi siing cai dé triing nhiéu hon so véi NT xu ly ndm. O thoi diém
10 NSKXL thi ti 1¢ triang con song ciing khac nhau giira d6i ching va xu ly
nam Ky sinh & cac nong do thir nghiém. Két qua cho thay nam M. anisopliae
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va B. bassiana la 2 tac nhan ky sinh gay bénh trén SKL va sy xam nhiém cua
nim vao co thé siing s& lam giam kha ning an va sinh san cua thanh tring
SKL va ti 1¢ sdng cua tring (Ondiaka et al., 2008).

Khao sat anh huéng xam nhidm cua nim M. anisopliae 1én kha ning
song s6t va sinh san cia thanh tring SKL C. formicarius da duoc xac dinh
trong diéu kién nha luéi boi Rana va Vallacarlos (1991). Khi 30% stng duc
dugc lay nhidm v6i nam M. anisopliae thi ti 1& sing chét 1a cao nhat & thoi
diém 14 NSKXL (dat 40,3%) v6i ti 16 duc:cai 1a 1:3. Mt khac, khi 1ay nhiém
nam nay voi 70% sung duc thi ti 16 stung chét dat 48,5% & cung thoi gian vai ti
1& duc:cai 1a 1:1. Ti 1& chét phu thudc vao sy xAm nhiém cta ndm M. anisopliae
qua tiép xtc va bét cip voi sing duc. Nhin chung, kha ning sinh san cua siing
cai khong bi anh hudng boi su hién dién cia sung duc bi nhiém niam ky sinh.
Tuy nhién, thoi gian sdng ciia sing cai ngin lai sau khi bi nhiém nam, c6 thé
1a nguyén nhan gy anh hudng bét loi 1én tong s6 stng con dugc sinh ra (Rana
and Vallacarlos, 1991).

Khao sét tinh doc cua 4 chung nam B. bassiana va 8 ching naim M.
anisopliae 1&én kha ning sinh san va suac song cua trang stng C. puncticollis
trong diéu kién PTN duoc nghién ciu bai Ondiaka et al. (2008). Phwong phap
sir dung dé chung nhidm nim 14 phun dung dich ndm & ndng d6 1x10’ bao
ta/ml bang thap phun Bergerjon. O thoi diém 26 NSKXL, ti 1 sting chét tir
77,5-84,2% vai cac chang B. bassiana va tr 62,5-89,2% vaéi cac chung M.
anisopliae. Thoi gian gay chét 50% c4 thé suing thi nghiém cuaa 12 chang nam
nay cling khac nhau (LTso bién dong tir 9,7-18,5 ngay). Trong khi d6, chung
nam B. bassiana c6 hoat luc sinh hoc gay chét siing kha cao trong diéu kién
PTN véi gié tri LCs la 0,7x10° bao tir/mll.

Burdeos va Villacarlos (1989) khao sat kha nang phong tri C. formicarius
ciia 5 chimg ndm M. anisopliae, 5 chung nam Paecilomyces lilacinus va 2
chung nam B. bassiana trong diéu kién PTN. Tt ca 12 ching ndm trén da
ching minh duoc kha ning giy bénh trén SKL & cac néng do khac nhau.
Trong d6, ndm M. anisopliae c6 hoat luc sinh hoc cao nhét, ¢ gid tri LCsg
thdp nhét (LCs=8,42x10° bao tir/ml). Nim B. bassiana c6 hoat luc trung binh
(LCs0=1,54x10" bao tir/ml), ndm P. lilacinus gy ra ti 1& chét rat thap, voi mat
s6 bao tir cao, ¢ hoat luc thap (LCso=3,0x10° bao tir/ml). Ca 2 loai nAm M.
anisopliae va B. bassiana ¢ ndng d6 1x10° bao tir/ml déu gy chét 50% c4 thé
sung tuong ung ¢ 3 va 4 ngay.
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Chwong 3
VAT LIEU VA PHUONG PHAP NGHIEN CUU

3.1 Vat liéu nghién cwu

Thaoi gian thuc hién: tir nam 2010-2014.

Dia diém thuc hién: cac thi nghiém duoc thuc hién nghién ctu tai Bo
mon Béo vé Thuc vat,, Khoa Néng nghiép & Sinh hoc tng dung, Truong dai
hoc Can Tho va mot s6 ruong khoai lang cua ndng dan tai vung BPBSCL.
3.1.1Vatliéu

Vit liéu va thiét bi ding trong nghién cau bao gom:

- Thiét bi: ta say, hé thdng c6 quay, may khudy tir gia nhiét,... May chay
PCR, may chay dién di, may chup hinh gel, may giai trinh tu, may cong huong
tir hat nhan, may sac ky khi khéi phd may nghién, may lac, may ly tam, ta ciy,
ta Um, ndi Khir tring &p suat, can dién ti, kinh phong dai, kinh hién vi quang
hoc, may do pH, tu lanh 4°C, ti déng -35°C, ...

- Dung cu: binh cau, binh tam giéc, dia petri, kim mii gido, vot luoc, lo
thay tinh nho c6 nap teflon, beaker, Pasteur pippette, phéu ly trich, micropipette,
cot thay tinh, cot sic ky ma, nhiét am ké, gidy sac ky 16p mong. Pia petri, diia
cay, lame dém, lame, 6ng dong nhua, eppendorf, kep inox, kéo, gidy tham,...

- Vit liéu: tuyp cao su ngoai nhap (0,8 cm OD, rubber septum, Aldrich),
dng cao su non (ghép ca chua). Microsyringe (dung tich 25 ul). Chai nuéc subi
1,5 lit, biang keo mau, thudc day, gidy nhdm. Mat cua rira sach va thanh tring
2 1an & nhiét d6 121°C trong 30 phat. Tuyp méi 1a éng cao su non (ghép ca
chua) c6 dang hinh try véi kich thude dai 2 cm, duong kinh 6ng 3 mm, mau
vang, thanh méng, rdng rudt. Tuyp mdi cao su ngoai nhap (Aldrich, Buc) c6
dang hinh chudng véi kich thude dai 2 cm, duong kinh miéng 1 cm, rong bén
trong dau lén, nhiéu mau sic, cao su déo va day hon.

3.1.2 Hoa chat

- Céc chét phan ung: 1,3-propanediol, Dimethoxymethane (-MOM), 1-
nonanal, Crotonyl chloride, Triphenylphosphine.

- Céc chét x(c tac: Pyridine, Sodiumbis(trimethylsilyl)amide,...

- Mot s6 hoa chat khéc: Silicagel, Nitrat Bac, Sodium carbonate hydrogen
(NaHCO3), KMnO,, Sodiumsulfate (Na;SOy),...

- Céac dung mdi hiru co: n-Hexane, Methylene chloride, Ethyl acetate,
Benzen, Ethanol, Ether,...
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- Chiét xuat DNA tir soi nam: proteinase K (20 mg/ml), lysis buffer (100
mM Tris HCI, 20 mM EDTA, 5 M NacCl, 1% SDS), PCI (25:24:1): phenol
chloroform isosamylacohol, ethanol 70% va 99,5%, nudc tinh khiét (Mili Q),
TE buffer (10 nM Tris HCL, 0,5 M EDTA, nudc ct).

- Kiém tra DNA: 6xLoading buffer, marker-110 DNA, agarose tinh khiét,
1 x TAE buffer (40 mM Tris acetate, 1 mM EDTA, pH =8).

- bi¢n di: gel agarose 1%, dung dich dém 1xTAE buffer, dung dich
nhuom gel Ethidium bromide 0,01.

- Phan ttng PCR: mili Q, 10 x buffer, dNTP, primer: ITS; (5>-TCC GTA
GGT GAA CCT GCG G-3°), ITS4 (5-TCC TCC GCT TAT TGA TAT GC-3°)
ding chung cho cac loai nAm, taqg DNA Polymerase, DNA mau.

- Moi truong PDA (khoai tay 200 g, dextrose 20 g, agar 20 g, nu6c Cat
1.000 ml). Méi truong SDAY 3 (peptose 10 g, glucose 40 g, yeast extract 2 g,
NaNOs 2 g, KH,PO, 1 g, MgS0,.7H,0 0,5 g, agar 20 g, nuéc cat 1.000 ml).
3.1.3 Kiéu biy pheromone
3.1.3.1 By dinh

Bay pheromone bao gom tdm dinh (gidy day cting c6 phu 16p keo dinh
trong, hinh chir nhat (kich thudc 27x30 cm), c6 nép gap & gitra chiéu dai, co
thé gap doi lai dé bao vé bé mat keo dinh khi bao quan, van chuyén) va mo ra
dé dang khi sir dung; mai che bang nhua tring trong, nhe nhang (do Cong ty
Takeda Chemical Ind., Ltd., Osaka, Nhat Ban san xuat). Sir dung mdi la tuyp
cao su vai pheromone tong hop dit & gitra tam dinh. Dang 2 thanh tre dai 1 m
cam xuéng dét, budt chéo nhau cho viing vang, roi treo bay pheromone vao
Hinh 3.1.

74

Tam dinh

Hinh 3.1: Bay pheromone dang bay dinh dwgc dit trén ruong khoai lang

3.1.3.2 Bdy nwéc

BAy pheromone dang by nudc bao gém chai nhua trong (vo chai nudc giai
khat vai thé tich 1,5 lit, cach nap chai khoang 7 cm cat 3 6 vudng (kich thugc 3x4
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cm) chia déu nhau xung quanh thanh vo chai. O vi tri tir ddy chai 1én khoang 8
cm, tién hanh duc 4-5 15 nho xung quanh thanh vo chai dé nudce thoét ra ngoai khi
muc nudc trong chai dang Ién lic gip mua nhiéu hay noéng dan tudi ruong) va
mdi pheromone duoc budt vao soi chi treo bén trong chai, ngang phia trén cira bay.
Trén ruong khoai lang, bay duoc dat cé dinh canh lubng khoai bang thanh tre dai
khoang 1 m cam dang gitr biy khong bi dd ngd va cho nudc vao bén trong biy
t6i vj tri cac 15 nho, thém it xa phong vao khudy déu nhu minh hoa ¢ Hinh 3.2.

. Nwoc
o thoat xa phong
nwoc

Hinh 3.2: Bay pheromone dang bay nuéc dat trén ruong khoai lang

3.1.4 Nam ky sinh sir dung trong thi nghiém

Ngudn nim ky sinh nhu ndm xanh M. anisopliae dwoc phan lap tir cac
mau cdn trung bi nhiém nim ngoai tu nhién, ché pham nam xanh (dang ndm
tuoi va bot khd) dugc thuc hién tai phong thi nghiém, B6 mén Bao Vé Thuc
Vit, khoa Nong Nghiép va Sinh Hoc Ung Dung, trudong Pai hoc Can Tho va
ché pham niam xanh (dang nam tuoi) theo qui trinh san xuét tai néng ho do
Chi cuc Bao vé Thyc vat tinh Soc Tring cung cap cho thi nghiém ngoai dong.

Hinh 3.3: Cac dang nAm xanh: dia nAm ngudn (A), ché pham nidm tuoi san xut tai
phong thi nghiém (B) va ché pham niam xanh san xuét tai néng ho (C)
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3.1.5 Nguén sting khoai lang

Thu thap ca khoai bi nhiém sung trén cac ruong khoai thu hoach tai
huyén Binh Tan, tinh Vinh Long va mang vé PTN Phong trir Sinh Hoc, Bo
mon Bao Vé Thuc Vat, Khoa Nong Nghiép va Sinh hoc tng dung, Truong
Dai hoc Can Tho. Tién hanh dé cu khoai bi nhidm sting vao trong cac hop nhya
(kich thudc 25x25x8 cm) va day miéng hop bang 1op vai mung, bao quan &
diéu kién phong. Theo ddi dén khi siing vii hoa thoét ra ngoai cu thi thu siing
duc va cai tach ra nudi riéng ting hop nhua. Tuy theo bé tri thi nghiém ma
SKL duogc nudi riéng tirng con trong mdi lo thuy tinh nho (thé tich 8 ml) hay
nudi nhiéu con chung trong hop nhua. Lo thuy tinh hay hop nhua nuéi stng dé
cuc bong gon w6t gitr am va cung cap miéng ca khoai lang twoi 1am thic an.

3.1.6 Phiéu diéu tra ndng dan va khao sat ngoai dong

Phicu diéu tra duoc chuan bj san dé phong van ndng dan trong khoai
lang tai huyén Binh Tan, tinh Vinh Long bao gom cac thong tin veé tinh hinh
canh tac, thanh phan sau bénh hai trén khoai lang va cach phong tri, mot so
théng tin lién quan dén pheromone gii tinh cua SKL (Phu lyuc 1).

Phiéu Iéy‘ chi tiéu khao sat ngoai ddng duoc chuan bj san dung dé ghi
nhan thanh phan con trung hai va thién dich hién dién trén cac ruong khoai
lang tai huyén Binh Tan, tinh Vinh Long (Phu luc 1).

3.2 Noi dung va phwong phap nghién ciru

3.2.1 Piéu tra tinh hinh canh tac khoai lang, khao sat con tring gay hai va
thién dich trén rugng khoai lang tai huyén Binh Tén, Vinh Long

3.2.1.1 Piéu tra ndng dan vé tinh hinh canh tac khoai lang

Muyc tiéu: nham tim hiéu vé k§y thuat canh tac, tinh hinh dich hai trén
khoai lang va bién phéap phong tri cia néng dan (dic biét ddi véi sing khoai
lang) cung nhu sy hiéu biét ciia néng dan doi véi pheromone gigi tinh va hiéu
qua cua viéc sir dung pheromone gigi tinh hap dan suing khoai lang.

- Thoi gian diéu tra: tién hanh vao thang 01/2010.

- S6 phiéu diéu tra: tong cong 100 phiéu tai huyén Binh Tan, Vinh Long.

- Piéu tra néng dan duoc thuc hién bang hinh thac phong van truc tiép
ndng dan theo phiéu diéu tra da soan san (Phu luc 1) véi 100 nong ho (1
phiéu/hd) dang canh tac khoai lang tai huyén Binh Tan, tinh Vinh Long duoc
phan bd nhu sau: 40 néng ho tai xa Thanh Pong, 30 ndng ho tai x& Thanh
Trung va 30 nbng ho tai x& Tan Thanh thudc huyén Binh Tan, la 3 xa cé dién
tich canh tac khoai lang tap trung nhiéu trong huyén.

- Théng tin diéu tra: hién trang canh tac, tinh hinh dich hai va céc bién
phap phong tri con tring gay hai ciia ndng dan, nhat 1a sing khoai lang. Ngoai
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ra, diéu tra cung ghi nhan su hiéu biét cia nong dan d6i véi pheromone gi6i
tinh hap dan sting khoai lang (Phu luc 1).

- Yéu cau ddi véi ndng ho diéu tra: chon ngau nhién céc ho ndng dan tai
ba x& ké trén c6 dién tich canh tac khoai lang téi thiéu la 1.000 m?.
3.2.1.2 Khdo sat ngeai dong vé tinh hinh con tring gay hgi va thién dich
trén rugng khoai lang

Thoi gian khao sat diéu tra: tir thang 01/2010 dén thang 05/2010.

Muc tiéu: nhiam ghi nhan thanh phan con tring gay hai va thién dich trén
cac rudng khoai lang trong sudt vu khoai.

Khao sat diéu tra thuc té ngoai dong thuc hién trén 9 ruéng khoai lang tai
xa Thanh Pong va xa Thanh Trung, huyén Binh Tan, Vinh Long (Bang 3.1).
Bang 3.1: Thdng tin cac ruong khoai lang diéu tra thanh phan con tring gay hai
Digntich  Giong khoai Ngay xuong

Pia diém rudng diéu tra

Rugng 2 - £
(m?) lang giong
1 1.500 Tim Nhat 30/12/2009  Ap Thanh Tén, xd Thanh Dong
2 1.500 Tim Nhat 30/12/2009  Ap Thanh Tén, xd Thanh Dong
3 3.000 Tim Nhat 30/12/2009  Ap Thanh Tén, xd Thanh Dong
4 2.000 Tim Nhat 04/01/2010  Ap Thanh Hai, x Thanh Pong
5 3.000 Tim Nhat 04/01/2010  Ap Thanh Hai, x Thanh Pong
6 1.300 Tim Nhat 31/12/2009  Ap Thanh Loi, xa Thanh Trung
7 1.500 Tim Nhat 23/12/2009  Ap Thanh L&, x4 Thanh Trung
8 2.000 Bi buong 27/12/2009  Ap Thanh L&, x4 Thanh Trung
9 2.000 Tring Sira ~ 02/01/2010  Ap Thanh L&, x4 Thanh Trung

Cach tién hanh: trén mdi ruong diéu tra chon 5 diém cb dinh theo duodng
chéo goéc (Hinh 3.4), tai mdi diém gom 1 m chiéu dai cua luéng khoai, ghi
nhan thanh phan con trung va thién dich hién dién tai mdi diém dinh ky 2
tuan/lan. Nhitng ddi tuong khong nhan dién duoc truc tiép trén ruong sé thu
mau cho vao tirng hop nho riéng biét chuyén vé phong thi nghiém xéc dinh.

] ]
biém lay
chitiew —
] ]

Hinh 3.4: So d6 vi tri cac diém diéu tra ¢b dinh trén ruong khoai lang,
cac 6 vuong la diém diéu tra co dinh ghi nhan con trung va thién dich

Chi tiéu ghi nhan:
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Mtc d phd bién cia mot lodi dugc tinh theo tan suat xuat hién cua loai
d6 trén cac ruong khoai lang diéu tra, trong do:

Mc do +: rat it xuét hién, tin suat xuét hién < 22%.

Mc d ++; it xuat hién, tan suat xuét hién tir 22 - 50%.

Muc do +++: xuat hién thudng xuyén, tan suat xuat hién > 50%.

Tan suat xuat hién cia mot loai duoc tinh theo su hién dién cua loai dé

qua cac dot diéu tra trén ruong khao sét theo cong thirc sau:
o S6 dot xuat hién
Tan suat xuat hign (%) = ----------------mmmmmmmeee x 100
Tong so dot quan sat

3.2.2 Nghién ciru vé pheromone giéi tinh tong hep ciia suing khoai lang
3.2.2.1 Tong hep pheromone giéi tinh cia sing khoai lang

a) Téng hep hep chadt (Z)-3-dodecenyl (E)-2-butenoate (3Z-12:E2)

Con duong tong hop thanh hop chat (2)-3-dodecenyl (E)-2-butenoate (3Z-
12:E2) thdng qua phan tng Wittig. Sau khi Brom hda nhém chuc -OH caa hop
chat 1,3-propanediol (1), nhém chirc -OH con lai dugc bao vé bang Ether cua
hop chat Dimethoxymethane (-MOM) (2). Pun hop chat (2) véi Tri
phenylphosphine trong Benzen & nhiét do 110°C trong 48 gio thu dugc mudi
Phosphorane (3). Sau d6 hop chét (3) két hop véi hop chit 1-nonanal théng
qua phan ung Wittig voi Sodiumbis(trimethylsilyl)amide st dung lam moi
truong bazo thu dugc hop chat MOM-ether cia hop chét (Z)-3-dodecenyl-1-ol
(4). Sau khi loai bo sy bao vé nhém chac OH cua hop chat MOM-ether, thu
dugc hop chét (2)-3-dodecenyl-1-ol (5), sau d6 hop chét (5) két hop véi hop
chat Crotonyl chloride bang phan @ng ester héa trong dung mdi CH,Cl, dudi
moi truong kiém cua chat xdc tdc Pyridine dé tao thanh hop chéat (2)-3-
dodecenyl (E)-2-butenoate (6), 1a pheromone gigi tinh tong hop (3Z-12:E2).

b) Ly trich va tinh lgc hep chdt (Z)-3-dodecenyl (E)-2-butenoate

* Kiém tra mdu téng hep bang sdc ky l6p méng

Piém két thic phan tng & mdi giai doan tong hop dugc kiém tra bang ky
thuat sic ky I6p mong (Thin Layer Chromatography, TLC) véi pha tinh
(stationary phase) la gidy sic ky (0,25 mm silicagel; silicagel plate; Merk,
Germany) va pha dong (mobile phase) la hdn hop dung méi cia Benzen:
Hexane va Benzen:Ethyl acetate véi c4c ti 1é hda chat khac nhau tdy thudc vao
mirc d6 phan cuc cia mau phan tich.

Hinh 3.5 minh hoa cach tién hanh ky thuat sic ky I6p méng, trong d6
gidy sic ky dugc cat thanh ting miéng hinh chit nhat (kich thugc 2x12 cm).
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Dung bat chi mém 2B ké mot dudng ngang cach mot dau caa miéng gidy sic
ky khoang 1,5 cm, danh dau diém dé cham mau sic ky 1én duong ké (thong
thuong 1a 2 diém: 1 diém cua chat phan @ng va 1 diém caa san pham hop chat
téng hop). Dung 6ng mao dan chim riéng tirng mau caa chit phan @ng va san
pham tong hop 1én diém di danh diu, sau d6 dat gidy sic ky nay vao lo dung
moi theo phuong thang dung véi dau dugc cham mau & bén dudi (Hinh 3.7).

v

Gidy sic ky —

Diém cua chat

L Diém cua
phan tng

73n pham
11,5 cm |

—
2cm

12 cm

Hinh 3.5: Cach tién hanh k¥ thuat sic ky I6p mong

Mirc dung moi ~

Khodng cach di chuyén - .

B 2 —
cua mau san pham Khoang céach di chuyén

. ctia hon hop dung moi
Khoang cach di

chuyén cia mau
chat phan tng

Hinh 3.6: Cach ghi nhan khoang céch di chuyén ciia mau va dung moi

Theo dbi su di chuyén Ién cua dung mdi trén gidy sac ky, khi muc dung
moi cach dinh cua gidy sic ky khoang 1,5 cm thi lay gidy sic ky ra khoi lo,
ding bat chi gach ngang danh dau vi tri cuia myuc dung méi. Dat gidy sic ky
vao trong ti hat khoang 10 phat dé bay hoi dung méi, roi nhugm mau lam
hién mau hop chat dé ghi nhan gia tri Ry (retardation factor: yéu té cham lai).
Déi véi mau hop chat khdng c6 chira ndi doi trong phan tir, mau dwgc nhuom
mau lam hién mau bang céch phun dung dich H,SO, (30%) rdi ho néng; doi
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v6i mau hop chit ¢ chta ndi déi trong phan tir, mau dugc nhudém mau 1am
hién mau bang cach phun dung dich KMnO,.
Chi tiéu ghi nhan la gia tri R¢ dugc tinh theo cong thic:

Khoang cach di chuyén cua mau

Khoang céch di chuyén caa dung moi
Phan tng két thuc khi mau san pham khéng hién dién dém (spot) c6 cuing
gia tri Ry voi mau nhuom mau hién dién chat phan ang trén gidy sac ky.

* Ly trich mdu téng hgp bang dung mai

Trong qua trinh tong hop pheromone gigi tinh thi san pham thu duoc cua
mdi phan tng duoc ly trich bang ky thuat ly trich pha long (liquid phase
extraction) dé thu hdi cac hop chat trung gian.

Hon hop phan ang ¢ mdi giai doan ca qui trinh tong hop duoc cho vao
mot phéu ly trich (extracting funnel) ciing véi mot thé tich twong duwong dung
dich Bi carbonate Natri (NaHCOs), lic manh phéu ly trich dé tron déu hdn hop
bén trong, rdi dé cho hdn hop phan 16p. Sau khi hdn hop trong phéu da phan
I6p hoan toan thi tach lay phan dung mdi hitu co, loc qua cot thity tinh chia
Sulfate Natri (Na,SO,) vao mét binh chira. Phan nuéc con lai trong phéu ly
trich s& dugc thém vao mot luong dung moi twong ¢ng, lic déu, tach lay phan
dung mdi hitu co, loc qua cot thuy tinh chita Na,SO, vao binh chtra san pham
bén dudi (13p lai 2 13n).

Dung méi hitu co ly trich trong binh chtra s& dugc lam bay hoi bang hé
théng cd quay chan khoéng (Rotary evaporator RE300; waterbath RE300B;
JSR Ref. bath) dé thu hoi dugc san pham thé.

* Tinh lgc sdn phdm bang cét sic ky mé

Céc phan tng thu dugc san pham thd & mdi giai doan trong qui trinh
tong hop pheromone dem tinh loc biang phuong phap ly trich pha dic (solid
phase extraction) cua cot sac ky mé (open column chromatography).

Cot sac ky ma 1a mot dng (cot) thay tinh véi mot dau mé va mot dau co
van dong md dé diéu tiét luong dung moéi di qua. O dau co van diéu tiét cua
cot sic ky nay duoc nhdi mét it béng gon va khoang 2 g bot Sulfate Natri
(Na,S0O,), phan con lai caa cot dugc nhdi véi Silicagel (60N) hoic 15-20%
Nitrat bac (AgNO3) trong Silicagel dé l1am pha tinh (stationary phase). Pha
dong (mobile phase) & mdi phan doan (fraction) 1a 200 ml hén hop dung moi
cua Hexane, Benzen va Ethyl acetate. Ti I& cua mau can tinh loc va pha tinh
trong cot thay tinh 1a 1/20 (1 g mau/20 g Silicagel).
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* Phan tich mdu téng hep bang may sdc ky léng cao ap (HPLC)

Thiét bi sac ky long cao &p bao gom hé théng bom (Jasco PU-980 liquid
chromatograph, JASCO Corporation, Tokyo, Japan), 1 integrator (Chromato
corder 21J, System Instrument, Tokyo, Japan), 1 dau do phé cuc tim (UV
spectrometric detector Jasco UV-970) dat ¢ budc song 240 nm va cot thay tinh
ODS (Grand Pack ODS, 2 cm i.d. 25 cm; Senshukagaku, Tokyo, Japan). Dung
moi dung phan tich mau 1a hdn hop 12% nuéc trong Methanol. Téc do di
chuyén caa dung mai trong cot thuy tinh caa hé théng nay 1a 4 ml/phdt.

c) Phan tich va thdam dinh cdu tric hep chdt (Z)-3-dodecenyl (E)-2-
butenoate téng hep

Mau san pham ¢ mdi giai doan cua qui trinh tong hop pheromone sau khi
tinh loc s& duoc goi dén phong thi nghiém Sinh thai hoa chat, Truong Pai hoc
Nong nghiép va Cong nghé Tokyo (Nhat Ban) dé tham dinh cau tric hda hoc
ctuia san pham téng hop bang cac phan tich Cong hudng tir hat nhan (Nuclear
Magnetic Resonace, NMR, chi phan tich mau téng hop) va Sac ky khi khoi
pho (Gas chromatography-Mass spectrometry, GC-MS).

* Phéan tich Céng huweng ter hat nhan (NMR)

Phé cong huong tir hat nhan *H (*HNMR Spectrometry) va *c (*C
NMR Spectrometry) cua mau tong hop dugc do bang may Jeol Alpha 300
Fourier transform spectrometer (Nihondenshi, Tokyo, Japan) ¢ tan s6 la 300,4
MHz va 75,45 MHz, twong (tng. Dung méi str dung trong phan tich mau la
Deuterium chloroform (CDCI,) véi chat Tetramethylsilane (TMS) (Si(CHs).)
dung 1am chat ndi chuan (internal standard) dé phan tich *H va *C.

* Phan tich Sdc ky khi khéi phé (GC-MS)

Phé khdi lugng ciia mau tong hop va pheromone ly trich (dung dé xac
dinh ciu tric héa hoc cua pheromone) duoc ghi nhan bang may lién hop sic
ky (GC) — phd khéi lugng (MS) voi GC HP 6.890 series va dau do MS (Mass
Selective Detector) HP 5.973. Su ion hoa duoc thuc hién theo kiéu va cham
ion (Electron Impact, EI mode) & dién thé 70 eV va nhiét do 230°C. Phd khdi
luong duoc dit trong khoang m/z tir 40-500. Cot sic ky dugc dung trong phan
tich 14 cot mao dan DB-23 (capillary column, 0,25 mm IDx30 m; J&W Scientific)
v6i chuong trinh nhiét do 1a 80°C (trong 2 phut), ting 1én 210°C vdi téc do
8°C/phuit va giit & 210°C trong 15 phut.

d) Cdch diéu ché méi pheromone gigi tinh téng hop
Céc budc diéu ché moi pheromone gigi tinh tong hop hap dan SKL ¢

ngoai dong duoc md ta theo Hinh 3.7.
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Sau khi di tinh loc hop chat pheromone giéi tinh téng hop, san pham
t6ng hop nay duoc pha lodng trong dung mdi n-Hexane & nong d6 10 mg/ml
(twong tng 10 pg/ul). Sir dung bom micro syringe ¢6 dung tich 25 va 100 pl
dé hit dung dich pha lodng & cac ham lwong tuong (ng, rdi nhdi vao tuyp cao
su (0,8 cm OD rubber septum, Aldrich, Birc), ké tiép dat cac tuyp cao su nay
vao ta hat khoang 10 phat dé dung méi bay hoi. Sau do, tuyp cao su nay
khong thém bét ky chat 6n dinh hay chat chéng oxy héa nao, duoc goi lai bang
gidy nhdm, dan nhan va luu trit bao quan trong diéu kién nhiét do lanh dén khi
dua ra ap dung ngoai dong.

B
Hinh 3.7: Cac budc diéu ché mdi pheromone gidi tinh tong hop.
(A) pheromone tong hop hoa tan trong n-Hexane (10 mg/ml);
(B) pheromone tong hop duoc nhoi vao tuyp cao su;
(C) dong goi; (D) luu trixr bao quan lanh.

3.2.2.2 Ung dung pheromone giéi tinh tong hop & ngoai dong

Pheromone giai tinh tong hop ciia SKL sau khi da tham dinh cau trdc hoa
hoc s& duoc trac nghiém sinh hoc bang cac thi nghiém ngoai dong dé danh gia
hiéu qua hap dan sting bang cach dat biy trén dong ruong.

Muc tiéu: nham danh gia hiéu qua hap din cia pheromone giéi tinh
tong hop dbi voi SKL & diéu Kién ngoai dong tai tinh Vinh Long, 1am co s&
cho viéc trng dung phong tri sung trén ruong khoai lang.
a) Khdo sat higu qud hdp ddn cia pheromone gigi tinh tong hep déi véi suing
khoai lang ¢ diéu kién ngodi dong tai huyén Binh Tin, Vinh Long

* Khao sat higu qud hdp dén cia pheromone gidi tinh téng hep & céc
khéi lireng/bdy khac nhau dai véi sting khoai lang ¢ ngoai dong

Muc tiéu: nham danh gia hiéu qua hap dan caa pheromone gigi tinh tong
hop (3Z-12:E2) & céc muc khdi lugng/biy ddi véi sing khoai lang. Tir do, xéac
dinh duogc khédi lugng/bay cho hiéu qua hap dan cao ddi véi suing khoai lang ¢
diéu kién ngoai dong.

Thoi gian: thuc hién nam 2010.
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Dia diém: thi nghiém duoc thuc hién trén ruong khoai lang cé dién tich
1.700 m?, tréng gidng khoai Tim Nhat ¢ thoi diém 3 thang sau khi trong tai xa
Thanh Loi, huyén Binh Tan, tinh Vinh Long.

Thi nghiém duoc bd tri theo thé thie khdi hoan toan ngau nhién gdom 7
NT (Bang 3.2) véi 3 lan lap lai. Trong d6, NT tir A-1 dén A-6 la day khoi
lwong Z3-12:E2/bay va d6i chirng 1a tuyp cao su chi bom dung mdi n-Hexane.
Bang 3.2: Cé4c nghiém thtc khao sat hiéu qua hip dan caa pheromone gigi tinh tong
hop & cac khéi luong/biy khéc nhau ddi véi sting khoai lang & ngoai d¢ong, nam 2010

Thi&  Nghiém Thanh phan pheromone Khoi lwrgng
tu thirc gi¢i tinh tong hep (mg/bay)
1 A-1 Z3-12:E2 tinh khiét 0,1
2 A-2 Z3-12:E2 tinh khiét 0,3
3 A-3 Z3-12:E2 tinh khiét 0,5
4 A-4 Z3-12:E2 tinh khiét 0,7
5 A-5 Z3-12:E2 tinh khiét 1,0
6 A-6 Z3-12:E2 chua tinh khiét 0,3
7 A-7 n-Hexane (Di chung) 0

Ghi cha: tir A-1 téi A-7 1a ky hiéu cac nghi¢m thizc tuwong vmg véi khoi lwong pheromone
gidi tinh tong hep sir dung cho moi bay pheromone da dwoc bom vao tuyp cao su

Chi tiéu ghi nhan: s6 lugng sting duc vao bay dinh ky mdi tuan/lan trong
thoi gian 4 tuan, tinh trung binh sb luong sung duc vao biy la con/bay/tuan.
Tuong tu cho cac khao sat sau ciing tiéu muc a.

* Khdo sat anh hweéng cia kiéu tuyp méi Ién hiéu qud hdp dén caa
pheromone gidi tinh téng hep déi véi suing khoai lang ¢ ngodi dong

Muc tiéu: so sanh kiéu tuyp cao su ngoai nhap (0,8 OD, rubber septum,
Aldrich, Puc) véi 6ng cao su non (Viét Nam) dung 1am mdi dé phéng thich
pheromone gigi tinh tdng hop nham tim ra vat liéu thay thé tuyp cao su ngoai
nhap theo hudng don gian, ré tién, hiéu qua cao, phi hop véi ving PBSCL.

Thoi gian: thuc hién nam 2010.

Dia diém: thi nghiém duoc bé tri trén ruong khoai lang Tim Nhat & thoi
diém 3 thang sau khi tréng véi dién tich 1.700 m? vao giai doan cay khoai
dang phat trién cu tai x& Thanh Loi, huyén Binh Tan, tinh Vinh Long.

Thi nghiém bé tri theo thé thirc hoan toan ngau nhién gém 3 NT (Bang 3.3)
vé6i 3 1an 13p lai, mdi lan 1ap lai twong tng véi 1 bdy. Trong do, Kiéu tuyp moi
cua Aldrich 12 tuyp cao su ngoai nhap (Buc) va kiéu éng cao su non (Viét Nam)
(diing ghép ca chua) chira pheromone tong hop 1a 0,5 mg/tuyp, d6i chiing 1a bay
khong c6 moi pheromone. Thi nghiém si dung bay dinh ¢ mai che (Takeda
Chemical Ind., Ltd., Osaka, Nhat Ban) va moi pheromone dit ¢ giira tam dinh.
Kiéu tuyp moi ciia Aldrich va 6ng cao su non dugc minh hoa ¢ Hinh 3.8.
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Hinh 3.8: Kiéu tuyp moi str dung trong thi nghiém
(A) tuyp caa Aldrich; (B) Tuyp cao su non

Bang 3.3: Cac nghiém thirc khao sat anh huang caa kiéu tuyp mdi 18n hiéu qua hap
dan cua pheromone gidi tinh déi véi sting khoai lang & ngoai dong, nam 2010

Nghiém thitc  Kiéu tuyp moi Khéi lwong
(mg/tuyp)
B-1 Tuyp caa Aldrich 0,5
B-2 Tuyp cao su non 0,5
B-3 Déi ching (bay khong) -

Ghi cha: tir B-1 va B-2 la ky hi¢u cac nghi¢m thizc tuong ing véi kieu tuyp moi pheromone
gidi tinh téng hop sir dung cho mai bay pheromone trong khdo sdt ngoai dong.

* Khdo sat dnh hwoéng cia kiéu bdy I1én khd ning hdp ddn caa
pheromone gidi tinh téng hgp déi véi sung khoai lang 6 ngodi dong

Muyc tiéu: nham so sanh cac kiéu by dé chon ra kiéu by cho hiéu qua
hap dan cao ddi véi siing duc, 1am co s khuyén céo ap dung ¢ ngoai dong.

Thoi gian: thuc hién nam 2010.

Dia diém: thyuc hién trén ruong khoai Tim Nhat sau khi trong 3,5 thang
véi dién tich 1.200 m? vao giai doan cy khoai dang phat trién cu tai x& Thanh
Loi, huyén Binh Tan, tinh Vinh Long.

Thi nghiém duoc bé tri theo thé thirc khdi hoan toan ngau nhién gom 4 NT
vé6i 3 1an 1ap lai, mdi 1an I3p lai twong Gng vai 1 biy. Trong dé, c6 2 kiéu bay
(biy nuéc va bay dinh), mdi kiéu bay gom 2 NT la mdi pheromone (0,3
mg/tuyp) va moi dung moi n-Hexane (0,3 ml/tuyp). Cach dit bay ngoai dong va
cac kiéu biy nudc va by dinh duwoc mé ta & tieu muc 3.1.3 (kiéu biy
pheromone). Cac nghiém thuc bé tri trong thi nghiém nay trinh bay ¢ Bang 3.4.
Bang 3.4: Céc nghiém thic khao sat anh hudng cua kiéu biy 1én kha ning hap dan
ctia pheromone gidi tinh tdng hop ddi véi siing khoai lang ¢ ngoai dong, nam 2010

Nghiém thiec  Thanh phan moi Dang kiéu bay
(mg/tuyp) _
C-1 Z3-12:E2 (0,3 mg) bay nudc (chai 1,5 lit)
C-2 n-Hexane (0,3 ml) by nuéc (chai 1,5 lit)
C-3 Z3-12:E2 (0,3 mg) bay dinh (Takeda)
C-4 n-Hexane (0,3 ml) bay dinh (Takeda)

Ghi chi: tir C-1 t6i C-4 la ky hiéu cac nghiém thize fiong 1ng véi cac kiéu bay pheromone
gidi tinh sir dung trong khdo sdt ngoai dong.
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* Khdo sat dnh hwong cia mau sdc bdy 1én khd néing hédp dén cia
pheromone gidi tinh téng hep doi véi sting khoai lang ¢ ngeai dong

Muc tiéu: nham khao sat hiéu luc hap dan caa pheromone giéi tinh tong
hop két hop véi mau sac bén ngoai bay ddi véi siing duc o ngoai dong, 1am co
s& chon lya kiéu bay cho phu hop vai thuc té.

Thoi gian: thuc hién nam 2010.

Dia diém: bd tri trén ruong khoai Tring Sita sau khi trong 2 thang véi
dién tich 2.000 m? vao giai doan cdy dang phat trién cu tai x4 Pong Binh,
huyén Binh Minh, Vinh Long.

Thi nghiém dugc bé tri theo thé thirc khdi hoan toan ngau nhién gom 4 NT
vé6i 3 1an lap lai, mai 1an 1ap lai twong Gng véi 1 bay. Cac by pheromone ding
trong thi nghiém nay la dang biy nuéc nhu mé ta ¢ tiéu muc 3.1.3. Trong do, 1
NT bay dan bing keo mau xanh duong, 1 NT biy din bing keo mau vang, 1
NT ddi chiing 1a biy chai binh thudng khong c6 dén bang keo. Ca 3 NT déu cd
treo moi pheromone bén trong bay, méi 1a dng cao su non vai pheromone gidi
tinh 1a 0,5 mg/mai. Déi ching khéng sir dung modi pheromone. Cac NT dugc
trinh bay & Bang 3.5 va mau sic by dan bang keo dugc minh hoa ¢ Hinh 3.9.
Bang 3.5: C4c nghiém thic khao sat anh huong cia mau sic by Ién kha ning héap
dan cua pheromone giai tinh téng hop di véi siing khoai lang & ngoai dong, 2010

Nghiém thirc Thanh phan pheromone Mau sac bay
D-1 Z3-12:E2 Bay binh thuong
D-2 Z3-12:E2 Bay dan keo mau xanh
D-3 Z3-12:E2 Bay dan keo mau vang
D-4 Péi ching Bay binh thuong

Ghi chd: tir D-1 téi D-4 la ky hiéu cac nghiém thirc nirong img véi cac mau sac bdy
pheromone gidi tinh s dung trong khdo sat ngoai dong.

Hinh 3.9: BAy mau xanh va by mau vang dit trén ruong khoai lang
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* Khdo sat dnh hwéng ciia dé cao ddt bdy 1én khd ndang hép ddn cia
pheromone gidi tinh téng hgp déi véi sung khoai lang 6 ngodi dong

Muc tiéu: nham xac dinh do cao dat bay pheromone gidi tinh phu hop
cho hiéu qua hap dan sung duc vao biy nhiéu nhat, lam co s& cho viéc tng
dung dit by pheromone gidi tinh & ngoai dong.

Thaoi gian: thuc hién nam 2010.

Dia diém: thuc hién trén ruong khoai Trang Sita sau khi trong 2 thang
véi dién tich 2.000 m® vao giai doan cdy dang phat trién cu tai x3 Pong Binh,
huyén Binh Minh, Vinh Long.

Thi nghiém dugc bd tri theo thé thic khdi hoan toan ngau nhién gom 5
NT vai 3 1an 13p lai. M&i 1an I3p lai twong wng véi 1 bay. Do cao dit bay duoc
tinh tir tan 1a khoai dén cira by, dat canh ludng khoai theo phuong thang dung
sao cho cira by ngang tan la khoai 1a mirc 0 cm va do cao cua bay ting dan
lén tuong (ng voi cac NT khao sat. Mdi pheromone chtra 0,5 mg/mdi. Péi
chang khong c6 méi va dit cira bay ngang véi tan 14 khoai (0 cm). Bay duogc
gitr ¢d dinh bang thanh tre cdm ding xudng dat tai mdi vi tri dat biy. Cac NT
khao sat dugc trinh bay nhu ¢ Bang 3.6.
Bang 3.6: Cac nghiém thic khao sat anh huong cua do cao dat bay 1én kha ning hap

dan ctia pheromone gidi tinh tong hop ddi véi siing khoai lang & ngoai dong, 2010

Nghiém thirc Thanh phan pheromone P cao dit by
E-1 Z3-12:E2 0cm
E-2 Z3-12:E2 30cm
E-3 Z3-12:E2 50 cm
E-4 Z3-12:E2 1m
E-5 Péi ching 0cm

b) Khdo sat dién bién mdt sé quan thé SKL bang pheromone gidi tinh tong
hep 6 ngodi dong tai tinh Vinh Long

Muyc tiéu: nham khao sat su bién dong mat sé quan thé SKL & ngoai
d6ng sudt 12 thang. Tir d6, ¢ thé danh gia mot cach tong quan bién dong mat
s6 quan thé sting trong subt nam va qui luat phat sinh caa sing, thoi gian xut
hién cao diém gop phan quan ly SKL c6 hiéu qua hon ¢ diéu kién ngoai dong.

Thoi gian: thuc hién subt 12 thang, vai thoi gian cu thé nhu sau.
Dia diém: thyc hién tai 4 dia diém twong tng véi 4 ruong khoai lang.
- Dia diém 1 va 2: b tri tir ngay 21/7/2009 dén ngay 20/8/2010.
- Dia diém 3 va 4: b tri tir ngay 20/8/2009 dén ngay 20/8/2010.
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- bia diém 1: Rudng khoai lang cua c6 Nguyén Thi Séanh tai 4p Dong
Thuan, xa Pong Binh, huyén Binh Minh, Vinh Long véi giéng khoai Trang
Sira, dién tich 4.000 m2. Xung quanh rudng khao sét cé tréng dau phong, dau
xanh, khoai mi, con cé nhiéu loai cé dai. Ruong xudng gibéng tir thang 7/2009
va thu hoach vao thang 10/2009, ruong canh tac binh thuong theo tap quan cua
ndng dan tai dia phuong, noi day chi trong 1 vu khoai lang trong niam, sau d6
chuyén sang luan canh véi cay trong khéc.

- Pia diém 2: Ruong khoai lang cia chii Lé Vian Trung tai ap Thanh
Nhan, x& Thanh Loi, huyén Binh Tan, Vinh Long, vé&i giéng khoai Tim Nhat,
dién tich 5.000 m?. Xung quanh ruong khao séat c6 tréng céac loai cay ngén
ngay nhu bap, cai, dau xanh, hanh 14, cAy an trai nhu xoai, chudi, mit, nhan,. ..
Rudng xudng gidng tir thang 6/2009 va thu hoach vao thang 10/2009, vu sau
tir thang 12/2009 dén thang 4/2010, rudng canh tac binh thudong theo tap quan
ctia néng dan tai dia phuong, noi day thuong trong khoai lang 2 vu trong nim,
sau d6 chuyén sang luan canh véi cay trong khac.

- Pja diém 3: Rudng khoai lang cua cht Pham Minh Tam tai ap Tan
Thuan, x4 Tan Qudi, huyén Binh Téan, Vinh Long, véi giéng khoai Tim Nhat,
dién tich 12.000 m% Xung quanh rudng khao sét 1a cac ruong laa va cay an trai
nhu xoai, chudi, mit. Ruong xudng giéng tir thang 5/2009 va thu hoach vao
thang 9/2009, rudng canh tac binh thuong theo tap quan cua ndng dan tai dia
phuong, noi day chi tréng 1 vu khoai lang trong nam, sau dé chuyén sang luan
canh véi cay trong khéc.

- Pia diém 4: Ruong khoai lang ctia chi Nguyén Vian Huy tai 4p Hung
Loi, xa Tan Hung, huyén Binh T4an, Vinh Long, véi giéng khoai Tim Nhat,
dién tich 4.000 m? Xung quanh rudng khao sat 1a cac ruong trong lda va cac
loai cdy ngan ngay nhu dua hau, bi dao, ca tim, dau dila, mudp,... Ruong
xudng gidng tir thang 5/2009 va thu hoach vao thang 9/2009, rudng canh tac
binh thuong theo tap quéan caa ndng dan tai dia phuong, noi day chi trong 1 vu
khoai lang trong nam, sau d6 chuyén sang luan canh vai cy trong khac.

Céch tién hanh: khao séat dién bién duoc bé tri hoan toan ngau nhién, dat 3
by nuéc (0,5 mg Z3-12:E2/biy) theo chiéu dai trén mdi ruong. Khoang céch
gitta cac bay tuong ddi déu nhau tir 30-50 m. Mdi pheromone duoc thay moi
dinh ky 2 thang/lan lién tiép trong 12 thang.

Chi tiéu ghi nhan: d¢ém sé luong sting duc vao bay dinh ky 2 tuan/lan
trong 12 thang. Khi lay chi tiéu 1a d& hét nuée trong by vao vot luoc, dém sb
lugng sung duc vao bay, sau d6 thay nugc méi co xa phong vao bay.

Xu ly s lieu: két qua dugc xir Iy bang chuong trinh Microsoft Excel
dudi dang dd thi biéu dién su bién dong sé lugng siing duc vao bay trong 12
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thang. S6 liéu khi twong thoi tiét gom luong mua va nhiét do trung binh 2
tuan/lan do Trung tdm Khi twong Thuy vin tinh Vinh Long cung cap.

c¢) Khdo sat higu qud phong tri sung khoai lang bang bdy tdp hep cia
pheromone gidi tinh téng hep ¢ ngodi dong tai huyén Binh Téan, Vinh Long

Muc dich: nham danh gia hiéu qua phong tri caa pheromone gigi tinh
tong hop ddi voi SKL ¢ diéu kién ngoai dong. Tir do, 1am co so cho viéc
khuyén céo ng dung thuc té quan Iy SKL gop phan giam thiéu hoic thay thé
dan viéc sir dung thudc trir shu héa hoc anh huéng téi moi trudng va con ngudi.

Thaoi gian: thuc hién 2 thi nghiém tuong tng vai 2 vu khoai lang.

- Vu 1 (mua thuan) tir thang 01 dén thang 5 nam 2010. Ca 3NT A, B, C
déu c6 dién tich 2.000 m? tai xa Thanh Déng trong vao ngay 30/12/2009.

- Vu 2 (mua nghich) tir thang 8 dén thang 12 nim 2010. NT A (6.000 m?)
va NT B (2.000 m?) tai x Thanh Péng trdng vao ngay 12/8/2010. NT C
(2.000 m) tai x& Thanh Loi trdng vao ngay 15/8/2010.

Dia diém: thuc hién tai khu vuc chuyén canh khoai lang Tim Nhat phd
bién tai xa Thanh Pong, huyén Binh Tan, tinh Vinh Long.

O mdi vu khoai, thi nghiém gom 3 NT tuwong @ng véi 3 ruong khoai khac
nhau dugc bd tri hoan toan ngau nhién trén cung dia ban. Cac khau k¥ thuat
canh tac, cham soc, bon phan, tuéi nudc ¢ ca 3 NT déu twong ddi gidng nhau,
chi khéc nhau viéc str dung thudc trir sdu hoa hoc phong tri siing ¢ dbi ching
va han ché tdi da viéc ding thudc trir sdu ¢ 2 NT dat bay pheromone.

Bay pheromone dwoc b tri déu trén ruong khoai lang, bat dau dit bay
sau khi trong khoang 10-15 ngay, str dung biy nuéc va méi pheromone duoc
thay méi 2 thang/lan, nude ¢ pha it xa phong trong bay duoc thay méi dinh
ky 2 tuan/lan cuing lic véi lay chi tiéu sing duc vao bay.

O mdi thi nghiém, trong d6 NT A 1a 6 bay/1.000 m?, NT B la 12 bay/
1.000 m® va NT C 1a ddi chung (4p dung phong tri siing theo tap quan cua
néng dan) duoc bd tri ngay tir dau vu.

O vu 1, NT A st dung thudc trir sau 2 1an trong subt vu. Lan dau, sir
dung thudc thé hé méi Regent 0.3G (hoat chét Fipronil) duoc rdi véi lidu
lwong 1,5 kg/1.000 m? & thoi diém 12 NSKT. Lan sau, sir dung thudc sinh hoc
Map winner 5WG (Emamectin benzoate) dugc phun véi lidu luong 4 g/binh
16 lit, phun 3 binh/1.000 m? & thoi diém 24 NSKT dé phong tri nhém sdu an 14.
Ngoai ra, ndéng dan con st dung thudc trir bénh trén cac ruéng khoai thi
nghiém khoang 10-12 lan trong sudt vu.
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NT C, néng dan st dung thudc trir sdu hda hoc nhu SecSaigon SEC
(Cypermethrin), Serpal super 550EC (Chlorpyrifos Ethyl va Cypermethrin) va
Cyrin super 250EC (Cypermethrin) dugc st dung luan phién, dinh ky 7
ngay/lan bat dau tir 3 NSKT dén khi thu hoach. Cac loai thudc trir bénh nhu
Validan 3DD (Validamycin A), Anvil 55C (Hexaconazole) sur dung luan phién,
dinh ky 10 ngay/lan bat dau tir 30 NSKT dén thu hoach.

O vu 2, NT A va B di str dung 1 1an thudc trir co ¢ thoi diém 30 NSKT,
2 1an thudc trir sau Sherbush 10ND (Cypermethrin) véi liéu luong 50 ml/16 it,
phun 3 binh/1.000 m? phong tri sau an 14 ¢ thoi diém 3 va 60 NSKT. Ngoadi ra,
ndng dan con sir dung thudc trir bénh trén cac ruong khoai khoang 10-12 lan
trong suét vu.

NT C, nong dan sir dung thudc trir sau hda hoc nhu Cyrin super 250EC
(Cypermethrin) va SecSaigon 5EC (Cypermethrin) hon hop véi nhau, phun
dinh ky 5-7 ngay/lan trong suét vu vai liéu luong gap do6i khuyén cao. Ngoai
ra, néng dan con s dung thudc trir bénh trén ruong khoai 1a Jiavin 5SC
(Hexaconazole) va Validan 3DD (Validamycin A) phun 10-12 lan trong subt
vu. C4c chi tiéu ghi nhan nhu sau:

- Piéu tra thanh phan con tring gay hai va thién dich dinh ky 2 tuan/lan
trong sudt vu tir 15 NSKT dén thu hoach (twong ty nhu & tiéu myc 3.2.1.2),
cach chon diém lay chi tiéu trén rudng twong tu nhu & Hinh 3.4,

- S6 lugng sung duc vao bay ¢ 2 NT A va B dinh ky 2 tuan/lan két hop
Vv6i thay nude trong bay, sau 2 thang dat bay thay moi mai trén 2 NT nay.

- Banh gia chi tiéu thiét hai cu do sung ¢ ngoai vo, trong cu va trong
luong cu ghi nhan ¢ 3 thoi diém 2,5, 3,5, 4,5 thang SKT. Tai mdi rudng chon
7 diém cb dinh ghi nhan chi tiéu thiét hai ca bao gdm 4 diém xung quanh va 3
diém ¢ trung tdm theo so d6 nhu & Hinh 3.10. Tai mdi diém, thu toan bo sé cu
trén 1 m chiéu dai lubng khoai dé riéng theo timg diém thu ca, sau dé chuyén
vé phong thi nghiém, rira sach va ghi nhan céc chi tiéu sau:

+ Ti 1€ (%) cu bi sung gay hai ¢ ngoai vo va trong cu (Hinh 3.11). Cu
khoai khdng bi hai la hoan toan khéng bi sung gay hai ca ngoai voé va trong cu.

+ S lwong cu va trong luong ca trung binh & mdi nghiém thrc.

[] []
] 1m

Piém lay~___, ]

i tia
chi tiéu \ -
- .

Hinh 3.10: Vi tri cac diém thu ca khoai lang trén rugng thi nghiém
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Hinh 3.11: Cu khoai sau khi rita sach kiém tra suing gay hai bén ngoai vo
va trong cu trén giéng khoai lang Tim Nhat

* Theo déi dién bién sé lweng sung vao biy pheromone sau khi thu
hoach tai c&c rugng khoai lang thi nghiém thugc huyén Binh Tén, Vinh Long.

Tai cac ruong thi nghiém ¢ vu 1, sau khi thu hoach khoai lang tién hanh dat
bay pheromone véi s6 lugng la 3 bay/ruong. Theo ddi s6 luong siing duc vao bay
trong vong 3 ngay dé khao st thém sy hién dién caa siing khoai lang ngoai dong.

Chi tiéu ghi nhan: trung binh sé Iugng sting duc vao bay/ngay.
3.2.3 Nghién ciu vé nam ky sinh trén sting khoai lang trong phong thi nghiém

Cac khao sat déu thuc hién tai PTN PTSH, B6 mén Bao vé Thuc vat,
Khoa Néng Nghiép va Sinh hoc tng dung, truong Pai Hoc Can Tho.

Thoi gian: thuc hién tir nim 2010 dén nam 2012.

Phan lap, nubi cay, khao sat dac diém hinh thai cac mau phan lap (MPL)
nim Metarhizium thu ngoai ty nhién tai PTN. Cac MPL duoc giri quan sét
hinh dang bao tir va co quan sinh bao tir bang kinh hién vi dién tir (SEM) tai
Phong thi nghiém Chuyén sau, Truong Pai Hoc Can Tho.

Chiét xuat DNA, phan tng PCR duoc thyc hién tai PTN PTSH. San
phdam PCR cua cac MPL duogc gui giai trinh tu DNA tai Trung tdm Cong
Nghé Sinh Hoc Thanh phé Hb Chi Minh.

Céc MPL niam Metarhizium thu thap tai c4c tinh ving DPBSCL trén con
tring bi nam ky sinh ngoai tu nhién sir dung cho cac nghién ctu.
3.2.3.1 Phan ldp va dinh danh loai tr chi ném Metarhizium ky sinh trén con
tring theo phwong phdp phén logi truyén théng

Thu thap cac mau cdn tring bi nim Ky sinh ngoai tu nhién mang vé PTN
PTSH dé phan lap, xac dinh loai nAm. Nubi cay cac MPL trén moi truong PDA
va SDAY ;. Binh danh nam dya theo khda phan loai ciia Barnett & Barry (1998),
Lawrence (1994) va Luangsa et al. (2006).
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Cac MPL duoc dat tén ky hiéu theo ky tu: tén nam+tén ky chu+dia diém
thu mau, viét tit bang chir cai dau nhu Ma_SAT-CT: chung nam Metarhizium
phan lap trén sau 4n tap thu mau tai Can Tho. Céc chi tiéu theo ddi:

* Pgc diem khuan lac

Cach moc cua sgi nim, mau sic khuan lac, sy phan b cac vong bao tu
duoc quan sat bang mat thuong va ghi nhan 1 1an IGc 10 ngay sau khi cdy ndm
vao dia petri c6 moi truong SDAY ;.

* Ddc diém co quan sinh bao tir v& hinh dang bao tir

Cac MPL ¢ thoi diém 4 ngay sau khi ciy duoc quan sat dudi kinh hién vi
dién tir. Mdi dia 1ay 1 mau, mé ta va ghi nhan cac dic diém ciu trdc canh bao
dai, hinh dang thé binh va bao tir nam.
3.2.3.2 Phan logi, xdc dinh loai ndm Metarhizium dwa vao trinh tz ving
ITS-rDNA theo phwong phdp sinh hgc phan ti

a) Chiét xudt DNA téng sé

Mbi mau nam nudi ciy trong cac dia petri (duong kinh 9 cm) c6 moi
truong SDAY 3, u nAm khoang 3-5 ngay & diéu kién nhiét do 25-30°C. Nam da
phét trién hé soi ndm (khuan ty) trén méi truong SDAY; thi tién hanh ly trich
DNA qua céc budc sau:

- Dung tim nhon di thanh trung 14y vai soi ndm (khoang 5-7 mm?) cho
vao ong eppendorf c6 san 500 pl lysis buffer, nghién nhiing soi nAm nay va
cho 1/100 V proteinase K vao lac nhe vai lan. Sau d6, & mau nam trong thoi
gian 3 gio & nhiét do 55°C.

- Sau d6 cho 300 pl dung dich PCI (25:24:1) vao mau, lac hdn hop nay
bang may Voltex khoang 15-20 gidy. Ké tiép dem hon hop nay ly tam lanh véi
téc do 12.000 vong/phut, trong thai gian 5 phat ¢ nhiét do 4°C. Ké dén, dung
micropipette hdt nhe nhang, can than 16p dung dich phia trén, chuyén qua dng
eppendorf mai, loai bo tap chat lang bén dudi (cong doan nay lap lai 2 lan).

- Cho 2 V ethanol (99,5%) vao ong eppendorf vira loai bo tap chat, lac
nhe va dem ly tAm lanh véi tbc d6 16.000 vong/phut, trong thai gian 3 phit ¢
nhiét d6 4°C. Tiép theo loai bo hét phan nudc phia trén, chi git lai phan c6 dic
ling dudi day ong eppendorf. Sau d6, cho thém 300 pl ethanol (70%) vao dng
lic nhe vai lan va ly tam lanh véi téc d6 16.000 vong/pht, trong thoi gian 3
phat & nhiét do 4°C. Sau khi ly tim xong, tién hanh lam bay hoi dung dich
trong 6ng eppendorf va gitt mau nam ly trich trong 50 pl MQ (hay TE buffer),
rdi & mau & nhiét d6 65°C khoang 1 gi¢. Thu nhan dugc DNA cia mau ndm ly
trich va trir mau & nhiét do 4°C, xong cong doan ly trich mau.
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b) Kiém tra DNA bang ky thudt dién di (Agarose gel electrophoresis)

Chuan bi gel 1%: can 1 g agar va 100 ml 1xXTAE buffer cho vao cbc nho,
dun néng cho dung dich gel tan déu khong con tao bot trong 10 vi song Vi
thoi gian 3-4 phat. Sau d6 14y céc ra, dé nguoi dan ti 50-60°C, tién hanh dd
gel vao khuon da 1ap rap san, dung miéng drap nilon phu day lai khoang 20-30
phut cho gel dong cing. Cac cong doan chuan bi gel agarose 1% dé thuc hién
phan ung PCR dugc minh hoa nhu ¢ Hinh 3.12.

Khi gel da dong cing, tién hanh d6 dung dich dém 1xTAE buffer vao, tir
tir nhac khuon 1én. Dt khudn vao buong dién di co sin dung dich dém 1XTAE
buffer, sao cho dung dich dém chay cao hon mat gel khoang tur 3-5 mm.

Nap DNA: hit dung dich DNA véi 6xloading buffer (5:1) cham vao
giay parafin, hat 1én xuéng vai lan cho hon hop duoc tron déu. Sau do, ding
micropipette hat hét hdn hop cho vao cac giéng duoc khoét san trong miéng
gel agar dd chuan bi san truée d6. Hon hop héa chat theo ti 1& nhu & Bang 3.7.

Cong doan tiép theo 1a chay dién di 20 phat véi dong dién 1a 100 Volt.

Sau khi chay dién di xong, tién hanh nhuém gel trong dung dich Ethidium
bromide (EtBr) véi thoi gian 30 phat, Iay gel ra va cho vao budng anh sang co
tia UV dé chup hinh huynh quang DNA. Sau khi kiém tra DNA va phat hién
mau c6 DNA thi tién hanh phan ang PCR (Hinh 3.13).

Thé tich mau, loading buffer va marker cho 1 giéng trén gel agarose

Hoéa chat Thé tich (ul)
Mau DNA 5
6 x loading buffer 1
Marker 100 bp 3
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Chuan bj gel agarose 1% Cho mau DNA ly trich vao giéng
dién di trén gel agarose 1%

Buong tbi ding chup anh gel May phan tng PCR higu Takara
sur dung dé khuyéch dai DNA

Hinh 3.12: Cong doan chuan bi gel agarose thuc hién phan tung PCR
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Chuyén sgi nam phan lap cho vao Ong eppendorf chira mau nam ly trich
500 pl lysis buffer

&

May ly tam thu dich trich DNA Mau dich trich DNA sau ly tam

Hinh 3.13: Cong doan ly trich DNA ctia cac mau phan lap nam thu thap

¢) Phdn #ng PCR khuéch dai ving 1TS-rDNA

- Sir dung primer, tag DNA polymerase, dNTP, MgCl,, sé chu ky nhiét
thich hop cho phan ung ty thudc vao tung loai nim, cu thé cho nim
Metarhizium thé hién ¢ Hinh 3.14.

- Chuan bi xong hdn hop phan ¢ng, tién hanh chay phan tng PCR trén
may hiéu Takara (Nhat Ban) cho cac mau DNA da duoc ly trich tir cic ching
nam Metarhizium. St dung cac primer ITS; va ITS, véi chu trinh nhiét 32 chu
ky va giit & nhiét do 4°C (Hinh 3.14). Sau khi thuc hién phan ung PCR xong,
tién hanh kiém tra san pham trén gel agarose 1%, néng d6 hoa chét sir dung va
cac budc thyc hién twong ty nhu phan kiém tra DNA bang sac ky gel agarose.

- Thé tich cac héa chat sir dung trong phan ang PCR (Bang 3.10):
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Bang 3.7: Thé tich cac thanh phan hda chat str dung trong phan tng PCR

Hoa chat Thé tich (ul)
MQ 15,5
x10 buffer 2,0
x1 dNTP 0,1
primer Forward 0,4
primer Reverse 0,4
MgC|2 0,5
Taq polymerase 0,1
DNA mau 1,0

Tong cong: 20 ul/tube

32 chu ky
95°C 94°C
_—
3 phat 1 phat 72°C 72°C
50°C 1 phat 3 phat
1 phat

Hinh 3.14: Chu trinh nhiét ciia nAm Metarhizium véi primer ITS; va ITS,

d) Gidi trinh te vung ITS-rDNA

Ving ITS-rDNA duoc giai trinh tu bang 2 primer ITS1 va ITS4, trinh ty
DNA cia mau ly trich ndm phan lap dé so sanh véi cac trinh ty ving 1TS-
rDNA ctia c&c mau nim Metarhizium trén thé gi6i da xac dinh tén loai nim, tir
co sé dir liéu cua ngan hang gen (Genbank) 1am co s xac dinh tén loai nAm
cua c&c MPL Metarhizium thu thap tai cac tinh vung BPBSCL.

Sau do, tir cac co so dir liéu thu dwoc qua giai trinh tu vung ITS-rDNA
sir dung chuong trinh Clustal X 2.1 dé so sanh trinh ty ving ITS cta cac MPL
va stir dung chuong trinh TreeView dé vé cay phan nhanh xac dinh loai nam.
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3.2.3.3 Khdo sat hi¢u lwc cia cac mdu phan lgp Metarhizium déi véi SKL
trong diéu kién phong thi nghigm

Khao sat dugc thuc hién tai PTN PTSH, Bo mén BVTV, Khoa Noéng
Nghiép va Sinh hoc &ng dung, Trudng DPai hoc Can Tho tir thang 4-8/2011.

Muc tiéu: nham danh hiéu qua gay chét sing khoai lang cua cac mau
nam xanh Metarhizium thu thap tir ngoai tu nhién, sir dung cho cac thi nghiém.

* Chudn bi nguén suing khoai lang

Thu mau khoai bi nhiém siing tir nhitng ruong sau thu hoach tai huyén
Binh Tan, tinh Vinh Long dem vé& PTN. Mau khoai bi suing dwgc nudi trong
cac hop nhya c6 day bang vai ming ¢ diéu kién phong. Sau khi vii hoa, SKL
duoc nudi trong hop nhua co cu khoai 1am thirc an. Sau do, tién hanh lua chon
sung khoe manh lam thi nghiém.

* Chudn bi huyén phu dung dich ném

Cac MPL ndm Metarhizium dugc nudi cy trén méi trudng SDAY; cho
nam phat trién va sinh ra nhiéu bao tur (Tran Vin Hai, 2005). Sau d6, tién hanh
ca0 Nam trén mdi truong nudi cay dé thu 1y bao tir, dém mat sb va tao huyén
phtl bao tir c6 mat s6 10° bao tir/ml ding 1am thi nghiém.

* B¢ tri thi nghiém

Tién hanh thi nghiém sau khi chuan bi du ngudén SKL va nam xanh
Metarhizium. Thi nghiém bé tri hoan toan ngau nhién gém 8 NT vai 4 lan lap
lai, mdi lap lai gdm 30 SKL, mdi sting nudi riéng trong hop nhya nho co 16t
gidy tham giir 4m va c6 thire an 1a miéng cu khoai lang (Hinh 3.15).

St dung huyén phu nim 5x10° bao ti/ml. Dung dich bao tr nAm dugc
pha loding & néng d6 thi nghiém vaéi 0,05% Tween 20 xu Iy tryc tiép 1én SKL
véi lidu luong khoang 40 ml cho 1 chung nam phan lap.

Chi tiéu ghi nhan: &ém sé luong sting chét va tinh d6 hitu hiéu (%) caa &
céc thoi diém 2, 3, 4 va 5 NSKXL. Mai lan lay chi tiéu ghi nhan nhiét do va
am do roi tinh trung binh.
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Hinh 3.15: Thi nghiém xir Iy nAm Metarhizium trén thanh tring SKL
trong dicu kién phong thi nghiém, nam 2011

3.2.3.4 Khdo sat higu luc gay chét ciza ndm xanh (M. anisopliae) ¢ cac mat
s6 bao tik khdc nhau doi véi sing khoai lang trong phong thi nghiém

Muc tiéu: nham xac dinh mat sé bao tar nim xanh (Ma) cho hiéu lyc gay
chét cao ddi vai thanh tring SKL trong diéu kién phong thi nghieém.

Thi nghiém dugc bd tri theo thé thuc hoan toan ngiu nhién gom 5 NT
véi 3 1an 1ap lai. Mai 1an Iap lai gdm 30 sting sau khi thoét ra khoi cu khoai.

Cach tién hanh: cho s6 luong suing & mdi l1an Iap lai cua 1 NT vao 1 dia
petri. O mdi dia petri tién hanh rét 10 ml dung dich bao tir ndm xanh (Ma) da
duoc pha lodng ¢ nong do twong tng va sau 30 gidy thi rét dung dich nam ra
ngoai. Sau do, sung dugc tach riéng ting con cho vao hop nhya co chua san
mau khoai lang tuoi lam thtrc dn va miéng bdng gon tham nuéc ct tao do am.
Riéng ddi chiing str dung nuéc ct thay cho dung dich nam xanh (Bang 3.11).
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Bang 3.8: Céc nghiém thirc khao sat hiéu luc gay chét cua nAm xanh (Ma) & cac mat
s6 bao tir khac nhau ddi véi thanh trung SKL trong phong thi nghiém, nam 2012

Nghiém thirc Thanh phan, mat sé bao ti/ml

Ma-10° Dung dich nam xanh (Ma) (10° bao tu/ml)
Ma-10° Dung dich nam xanh (Ma) (10° bao tu/ml)
Ma-10’ Dung dich ndm xanh (Ma) (10 bao tu/ml)
Ma-10° Dung dich ndm xanh (Ma) (10° bao tu/ml)
Péi chuang Nudc cat thanh tring

Cach lay chi tiéu: ghi nhan ti 1 sing chét vao cac thoi diém 3, 5, 7, 9, 11,
13 NSKC, nhiét d6 va am .do trong qué trinh thi nghiém, hiéu luc cua nim
xanh duoc tinh theo cong thirc Abbott (1925).

Khio sat hiéu luc cia nAm xanh (Ma) & nhiét d 25°C:

Khao sat hiéu lyc cua nAm xanh tuong tu nhu thi nghiém trén.

Cac NT xir Iy nam xanh pha véi ti 18 0,4 pl chat bam dinh Than H6/10
ml dung dich bao tir nam. NT ddi chiing pha nudc cat thanh tring véi chat
bam dinh Than Hé (0,4 pl/10 ml nudce cat).

Cach tién hanh: twong tu thi nghiém trén, sau khi thuc hién xong thi céc
hop nhua tha sing dat vao phong lanh & diéu kién nhiét do 25°C.

Chi tiéu ghi nhan va tinh hiéu lyc ctia ndm twong ty nhu thi nghiém trén.
3.2.3.5 Khdo sat khd nding ky sinh ciia ndm xanh (Ma) trong quan thé SKL
qua cac hinh thec xi ly khac nhau trong diéu kign phong thi nghigm

Muc tiéu: nham khao sét hiéu luc ky sinh gay chét cia nam xanh (Ma)
d6i voi quan thé SKL qua cac hinh thic xir Iy khac nhau trong diéu kién PTN.

Khao sat duoc b tri theo thé thirc hoadn toan ngau nhién voi 5 NT va 3
lan 13p lai. M&i 1an 13p lai gdm 30 SKL cho vao hop nhwa Ién. Cac nghiém
thac caa thi nghiém duoc trinh bay ¢ Bang 3.12.

Bang 3.9: Cac nghiém thirc khao sat kha ning ky sinh gay chét cua nim xanh (Ma)
qua cé4c hinh thtc xir Iy khac nhau d6i véi thanh tring SKL trong PTN, nam 2012

Nghiém thirc Thanh phan nghiém thirc 4p dung

Dang nam tuoi+rii Dang nam tuoi + rai (2 g/hop)
Dang nidm tuoi+phun  Dang nidm tuoi hoa v6i nudc+phun (10° bao tir/ml,
phun 20 giay, twong duong 5 ml)

NA&m bot kho-+rai Dang ndm bot khd + rai (1 g/hop)

N4m bot kho+phun Dang niam bot kho hoa vao nudc+phun (10° bao ta/ml,
phun 20 giay, twong duong 5 ml)

Déi ching Nudc cat thanh tring + phun
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Dang nam bot khd réi va phun Dang nam tuoi rii va phun

Hinh 3.16: Khao sat kha néng ky sinh cua nam xanh qua hai hinh thtic
rdi va phun nam doi véi quan thé SKL trong c&c hop nhya Ion

Céch tién hanh: tly theo NT tién hanh xu 1y bang cach réi hoac phun
cac dang nam vao 16p mun so dira da thanh trung bang Autoclave ¢ 121°C
trong 30 phut dugc nén chat dudi day hop nhua kich thudc (15x15x24 cm)
nham gitr 4m do va tao méi truedng nhu tu nhién, bén trén dé miéng khoai 1am
thac an (Hinh 3.16). Cho vao hop nhya 30 sung khoe manh thoat ra tur ca
khoai bi nhiém suing.

Chi tiéu: ti & sung chét do bi nhidm niam xanh & cé4c thoi diém 3, 6, 9,
12, 15, 18, 21 va 24 NSKXL, nhiét do va am d6 khi Iéy chi tiéu thi nghiém.

3.2.4. Khao sat hiéu qua ing dung cia pheromone gigi tinh tong hep két
hop véi nam xanh (Ma) phong tri sting khoai lang

3.2.4.1 Khdo sat khd nding ldy lan bénh ciia siing duc sau khi tiép xuc véi
pheromone gidi tinh va nam xanh (Ma) trong diéu kién phong thi nghiém

Muc tiéu: nham khao sét kha ning lan bénh va gay chét sting cua cac dang
nam xanh khi sting duc tiép x(c pheromone téng hop va nhidm nam xanh.

Khao séat duoc bd tri theo thé thuc hoan toan ngau nhién véi 4 NT va 3
lan 1ap lai. Mdi lan lap lai gom 5 siing duc da tiép xdc pheromone gidi tinh va
nhiém nam xanh & cac dang khac nhau (d6i chimg dung nudc cat thanh tring)
va 150 suing khoe chia déu vao 5 hop nhwa (15x15x24 cm). Mai hop nhwa bao
gom tha 1 sung duc da tiép xac pheromone va nhiém nam xanh vao quan thé
30 sung khoe manh thoat ra tir ca khoai. Cac NT dugc mé ta nhu ¢ Bang 3.13.
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Cach thuc hién: tién hanh hap dan stng duc va lay nhidm nim xanh
bang cach thuc hién cac bdy nhu ¢ Hinh 3.17. Hop nhya Ion (12x12x18 cm)
duoc cat thanh 3 ctra bay xung quanh hop, phan day hop dé nam xanh dang
dung dich, nim tuoi va bot khd hodc nuéc cat thanh trung tly theo NT. Dé
biy gan rd khoai lang nudi sting, cho siing bay vao bay tiép xic pheromone va
roi xudng day hop tiép xic véi nim xanh, sau d6 sing bo ra bén ngoai thi
dung kep gap cho vao hop nhya lén da chuan bi san gom 30 SKL khoe manh
khong bi nhiém nam va 1 cu khoai lang. Bén duéi day hop rdi 1 16p mun so
dira da thanh tring bang Autoclave ¢ 121°C trong 30 phut dé gitr am va tao
moi truong nhu ty nhién.

Bang 3.10: Cac nghiém thirc khao sat kha ning 1ay lan bénh cua nim xanh (Ma) tir
sung duc bi nhiém ndm trong quan thé SKL & diéu kién PTN, nim 2012
Nghiém thicc ~ Thanh phan nghiém thirc 4p dung

Dung dich Pheromone + Dang dung dich tir dia petri (10° bao tir/ml)
Nam tuoi Pheromone + Dang nim twoi (10° bao tir/g)

Bot kho Pheromone + Dang bot kho (10° bao ti/g)

Déi chung Pheromone + Nudc cat thanh tring

Céch Iy chi tiéu: theo ddi va danh gia kha nang lay lan cia cac dang
nam xanh thé hién qua ti 1 suing chét theo thoi gian vao céac ngay 3, 6, 9, 12,
15, 18, 21, 24, 27, 30, 33 va 36 sau khi tha sung duc vao hop. Nhiét do va am

d6 trong qué trinh thi nghiém.

Hinh 3.17: Bay pheromone gii tinh hip dan SKL va lay nhiém ndm xanh (Ma)
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3.2.4.2 Khdo sét anh hwéng cia pheromone gidi tinh téng hep va ném xanh
(Ma) 18n khd ndng sinh sdn cia sung khoai lang bé me trongphong thi nghiém

Muc tiéu: khao sat anh huong cua pheromone gigi tinh tong hop két hop
v6i nAm xanh (Ma) Ién kha ning sinh san, thoi gian séng cia SKL 1am co so
cho viéc danh gia hiéu qua cua bay pheromone két hop vai xir Iy nim xanh
trong quan Iy SKL ¢ ngoai dong.

Thi nghiém bé tri theo thé thirc hoan toan ngau nhién véi 7 NT (Bang
3.14) va 3 lan Iap lai. M&i lan lip lai gom 10 cdp sung (1 sung duc va 1 sing
cai chua bt cip) va ca khoai méi cho sung dé triaing (mdi NT ¢6 30 cip sing
bd me). Suing duc di qua tiép xdc véi pheromone hoic ndm xanh hoic véi ca
hai, sting cai khoe binh thuong. Céch tién hanh twong tu nhu thi nghiém trén.
Bang 3.11: Céac nghiém thirc khao sat anh huéng cua pheromone gigi tinh va nim
xanh (Ma) 1én kha ning sinh san cua sung khoai lang trong diéu kién phong thi
nghiém, nam 2013

NT Dién giai thanh phan cia cac nghiém thic thi nghiém

Déi chang gom 1 cu khoai + 1 TT duc va 1 TT cai binh thudng

1 ca khoai + 1 TT cai + 1 TT dyc tiép xic pheromone

1 ca khoai + 1 TT cai + 1 TT duyc tiép xic pheromone va nim xanh (dung dich)
1 ctu khoai + 1 TT c4i + 1 TT duc tiép xdc pheromone va nim xanh (nim tuoi)
1 ca khoai + 1 TT cai + 1 TT duc tiép xtc nim xanh (dung dich)

m m g O W >

1 ca khoai + 1 TT cai + 1 TT duc tiép x(c nAm xanh (nam tuoi)

Ghi ch(: NT: nghiém thic; A, B, C, D, E, F la ky hiéu cac nghiém thuc khdo sat.

NT A (d6i chitng) tha 1 sung duc va 1 sung cai binh thuong vao hop
nhya c6 chira cu khoai lang.

NT B stng duc vao bay tiép xuc voi pheromone rdi bat ra cho vao
hop nhya c6 1 sung céi va 1 cu khoai lang.

NT C sung duc vao bay tiép xic vgi pheromone rdi roi xudéng dung
dich nim xanh va bod ra bén ngoai dung kep gip cho vao hop nhua da
chuan bi sdn gédm 1 sting céi va 1 cu khoai lang.

NT D tuong ty nhu NT C, nhung thay dung dich nim xanh bang
dang nam tuoi.

NT E cho sung duc vao dia pétri chtra dung dich nim xanh, sau d6
dung kep gip cho vao hop nhua chuan bi sén gdm 1 sting céi va 1 cu khoai lang.

NT F tuong ty nhu NT E, nhung thay dung dich nim xanh bang
dang nam tuoi.
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Sau 15 ngay ldy cu khoai ra cho vao boc nylon, c6 bong gon dé hit am,
Iy nGt gon budc miéng boc lai cho hoi nuéc thoat ra dé dang, c6 thé dung kim
dam boc nylon tao d6 théng thoang. Sau d6 1ay ca khoai méi da chuan bj sin
cho vao hop thi nghiém dé sung cai dé trang tiép tuc. Cong viéc tiép tuc sau
15 ngay thay cu khoai méi 1 lan dén khi sting céi chét.

Chi tiéu ghi nhan: thoi gian séng cua sting duc, cai (b, me) & cac NT
dén khi chét. Sé luong va gigi tinh sting con thoat ra khoi cu khoai cua ting
dot thay cu mai (15 ngay/lan). Theo ddi cac cu khoai 5 ngay/lan cho dén khi
sting thoat ra hét hoan toan.
3.2.4.3 Khdo sat higu qud i#ng dung ciia pheromone gidi tinh téng hep két
hep véi ndém xanh (Ma) phong tri siing khoai lang ¢ diéu kign ngoai déng

Muyc tiéu: nham danh gia hiéu qua két hop cia pheromone gigi tinh
tong hop véi nam xanh (Ma) trong viéc quan Iy sing khoai lang l1am giam ti 16
thiét hai cu ¢ diéu kién ngoai dong.

a) Khdo séat tai huyén Binh Tan, tinh Vinh Long
Dia diém: huyén Binh Tan, tinh Vinh Long.
Thoi gian: vy khoai tir thang 01/2011 dén thang 5/2011.

Thi nghiém thuc hién gdm 3 NT (Bang 3.15) trén cung khu vic. Ky
thuat canh tac twong d6i gidng nhau trén ca 3 NT, chi khac nhau viéc sir dung
thudc trir sdu & ddi ching va NT pheromone hoic pheromone két hop véi nam
xanh, han ché téi da viéc str dung thudc trir sdu ¢ 2 NT dit bay pheromone.
Trong d6, NT A la 6 biy pheromone/1.000 m? NT B la 6 biy pheromone/
1.000 m? két hop véi rdi va phun nim xanh, NT C 1a d6i chung (phong tri
sung theo c&ch cua ndng dan) thyc hién tai xa Thanh Pong, huyén Binh Tan.
Bang 3.12: Cac nghiém thirc khao sat hiéu qua két hop ciia pheromone gigi tinh tong
hop véi nam xanh phong tri sting khoai lang tai tinh Vinh Long, ndm 2011

Dién

Nghiém thirc tieh Pia diém Ngay xuodng giong
(A) 6 bay/1000m? 2.000 m? X& Thanh Pong 01/01/2011
(B) 6 bdy/1000m* + Nam xanh 2.000 m? X& Thanh Pong 01/01/2011
(C) Béi chung 2.000 m* X& Thanh Pong 01/01/2011

Thi nghiém dit bay pheromone & 10 NSKT va méi thay méi sau 2 thang.
N4m xanh ding dé réi ¢ thoi diém 3 NSKT (1 kg/1.000 m?), phun nim tuoi &
thoi diém 50, 70 va 90 NSKT véi liéu luong 500 g/4 binh 16 lit+chat bam
dinh/2.000 m? trén giéng khoai lang Tim Nhat.

Tinh hinh str dung thudc trir sdu bénh trén cac NT cing tuong ty nhu thi
nghiém ¢ vu 1 tai huyén Binh Tan, Vinh Long, nam 2010.
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Chi tiéu ghi nhan: twong tu nhu thi nghiém ¢ vu 1 tai huyén Binh Tan,
Vinh Long.

b) Khdo sat tgi huyén Cu Lao Dung, tinh Séc Tring

Thi nghiém thuc hién tir thang 11/2010 dén thang 2/2011 trén gidng
khoai Trang Sira tai huyén Cu Lao Dung, by pheromone &p dung véi mat do
6 bay/1.000 m? & thoi diém 10 NSKT tuong tu cac NT. Mdi duoc thay mai &
thoi diém 45 ngay sau khi dat bay. Nam xanh dang ndm tuoi (boc 500 g) dugc
san xuét tai néng ho do Chi Cuc Bao vé Thuc vat Soc Tring két hop vai Bo
moén BVTV, khoa Nong Nghiép va SHUD, trudong Dai hoc Can Tho tap huan
cho néng dan duoc st dung duéi 2 hinh thic rai va phun nam.

+ Hinh thtc rdi nam: tron 1 kg nAm tuoi véi 5 kg phan hitu co (gdm trau va
tro trau tron véi nhau, khong cé phéi tron véi nam ddi khang khac) va ri vao thoi
diém 3 NSKT trén dién tich 1.000 m?.

+ Hinh thac phun ndm: pha 125 g nam twoi/16 lit nudc va 10 ml chat
bam dinh Than Hé, phun 2 binh 16 1it/1.000 m?. Ché phim ndm twoi (1-3x10°
bao tir/g) dugc phun 3 1an ¢ céc thoi diém 30, 50 va 70 NSKT.

NT ddi chung: ndng dan si dung thube trir sau hda hoc phong tri sting
theo tap quan cua ho.

Thi nghiém gdm 4 NT bé tri trén 4 ruong khoai Tring Sira nhu ¢ Bang 3.13,
khoang cach giita cac ruong khoai téi thiéu la 100 m.

Bang 3.13: Cac nghiém thuac khao sat hiéu qua két hop cia pheromone gigi tinh
torng hop vai ndm xanh phong tri sing khoai lang tai tirnh Séc¢ Trang, nam 2010

Nghiém thic Diéntich  Dia diém Ngay xudng giéng
Pheromone 6.000m*>  X& An Thanh Tay 11/2010
Pheromone+Phun nim 1.500 m*  X& An Thanh Tay 11/2010
Pheromone+R&i nAim+Phun nam 3500 m*  X& An Thanh Tay 11/2010
Déi ching 2.000m?>  X&An Thanh Tay 11/2010

NT ddi chang duoc phun 3 lan thudc trir sdu héa hoc 1a Punisx 25EC
(Cypermethrin) véi liéu lugng 40 ml/binh 16 lit, 2 binh 16 1it/1.000 m* & cac
thoi diém 7, 30, 45 NSKT.

Chi tiéu ghi nhan: ti I¢ sung gay hai ¢ ngoai vo, trong cu va trong luong
ct vao 2 thoi diém 70 va 105 NSKT qua khao sat thiét hai cu tai 7 diém ¢
dinh trén ruong.

¢) Khdo sat tai huyén Duyén Hadi, tinh Tra Vinh

Thi nghiém bé tri theo kiéu danh gia trén dién rong tai cac ruong khoai
lang & 2 dia diém cach nhau 1 km trén cac ruong khoai lang Tim Nhat tai xa
Truong Long Hoa, huyén Duyén Hai, tinh Tra Vinh.

63



- bia diém 1: 13 noi bt dau canh tac khoai lang nim dau tién, cac NT b
tri trén ruong khoai Tim Nhat trinh bay ¢ Bang 3.14. Khu vuc thi nghiém
cach bo bién khoang 500 m. Ky thuat trong va cham soc khoai lang ap dung
theo tap quan canh tac cua ndng dan tai dia phuong.

Bang 3.14: Cac nghiém thic khao sat hiéu qua két hop cua pheromone gidi tinh
tong hop véi nAm xanh phong tri sting khoai lang trén ruong khoai méi canh téc tai
huyén Duyén Hai, tinh Tra Vinh, nam 2011

Digntich Sobdy/ Ngayxuong Ngaythu Thoi gian

Kyhigu  Nghigm thirc (m? ruong giong hoach (ngay)
D-1 Pheromone 1.700 10 04/5/2011 13/8/2011 102
D-2 Pheromone+Ma 1.400 8 04/5/2011 13/8/2011 102
D-3  Déi ching 1.500 - 04/5/2011 13/8/2011 102

- Pia diém 2: 1a noi canh tac khoai lang 1au nam (4 nam lién tiép), trén
ruong khoai Tim Nhat trinh bay & Bang 3.18. Cach bd bién 50 m, khoang
cach giita 2 dia diém 1a 1 km. K¥ thuat trong va cham soc khoai lang twong tu
nhu dia diém 1.

Bang 3.15: Cac nghiém thuc khao st hiéu qua két hop cua pheromone gidi tinh
tong hop v&i nAm xanh phong tri sting khoai lang trén ruong khoai canh tac 1au nim
tai huyén Duyén Hai, tinh Tra Vinh, nam 2011

Ky higu  Nghiém thirc Diéntich Sobay/  Ngay xuong Ngay thu Thei giar

(m?) ruong giong hoach (ngay’
E-1 Pheromone 1.800 10 18/5/2011  02/9/2011 108
E-2 Pheromone+Ma 1.200 7 24/5/2011 02/9/2011 102
E-3 Déi chung 1.000 - 24/5/2011 02/9/2011 102

Trén mdi dia diém, thi nghiém duoc bd tri hoan toan ngau nhién, méi NT
c6 dién tich tir 1.000-2.000 m?, gdm c6 3 NT cu thé nhu sau:

- NT D-1 va E-1: dat biy pheromone véi 6 bay/1.000 m? (0,5 mg/mbi)
tir thoi diém 3 NSKT, méi duogc thay mai sau 2 thang st dung.

- NT D-2 va E-2: dit bay twong tu D-1 va két hop véi nam xanh, ¢ thoi
diém 3 NSKT bang céch tron nam twoi (1-3x10° bao tu/g) vai tro triu rdi rai
doc theo ludng tréng khoai vai liéu lwong la 1 kg/1.000 m? va phun nam tuoi
Véi lidu luong 1a 125 g/16 lit nuwéc, pha thém 10 ml chat bam dinh Than H6 &
thoi diém 40 NSKT, phun 2 binh 16 1it/1.000 m?.

- NT D-3 va E-3: phong tri sung theo tap quan cua néng dan duoc xu ly
2 lan, 1an dau rai thudc Diazol 10H (Diazinon) & 3 NSKT véi liéu lugng 12 5
kg/1.000 m? va lan sau phun thuéc Cyper Alpha 5ND (Alpha cypermethrin)
véi lidu lwong 20 ml/8 lit ¢ thoi diém 40 NSKT.
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Chi tiéu ghi nhan: sb luong suing duc vao bay dinh ky 2 tuan/lan suét vu.
S6 lugng cu, trong luong cu, ti 16 (%) cu bi sing gay hai & ngoai vé va trong ci
& thoi diém 60 NSKT va trude khi thu hoach.

d) Khdo sat tgi huyén Tri T6n, tinh An Giang

Thi nghiém b tri theo kiéu danh gia trén dién rong tai 2 dia diém trén 2
ruong khoai Trang Sira tai x4 NGi To, huyén Tri T6én, tinh An Giang. Hai
ruong khoai cach nhau khoang 1.100 m. Ky thuat tréng va cham soéc khoai
lang duoc ap dung theo tap quan canh tac cia ndng dan tai dia phuong.

- Rudng thi nghiém: dién tich 3.000 m?, dat by pheromone véi mat do la
8 bay/1.000 m? (0,5 mg/mdi), tir thoi diém 30 NSKT, két hop phun ndm tuoi
(1-3x10° bao tir/g) & 2 thoi diém 45 va 65 NSKT, véi lidu lugng 125 g/16 lit,
pha thém 10 ml chat bAm dinh Than H, phun 2 binh 16 1it/1.000 m?.

* Rugng thi nghiém: Vi tri dat bdy pheromone dwoc chia lam 2 khu virc
la khu vic ngogi vi (dién tich 2.000 m? gom 16 bdy bé tri xung quanh gdn
ngoai bia rugng) va khu vuc trung tam (dién tich 1.000 m? gém 8 bay bé tri &
khu vuc giira rugng).

- Ruong dbi ching: dién tich 1.400 m?, canh tac theo tip quan caa nong
dan bao gém lan dau phun thuéc trir sdu Medophos 50EC (Chlorpyrifos Ethyl
+Trichlorfon) két hop phan bon 14 Bom-n flower ¢ thoi diém 23 NSKT voi
lidu lwong 1a 60 ml/16 lit, phun 2 binh 16 lit cho 1.000 m* va lan sau phun
phé&n bon 1a Annong Grow Siéu To Cu (50 ml/16 lit) va phan da lugng NPK
10-5-44-TE (40 g/16 lit) & thoi diém 45 NSKT, phun 2 binh 16 1it/1.000 m*.

Chi tiéu ghi nhan: sb luong sting duc vao bay dinh ky 10 ngay/lan ké tur
thoi diém 30 NSKT dén thoi diém thu hoach. Chi tiéu thiét hai do sting trén
ct ghi nhan ¢ 3 thoi diém 60, 75 va 93 NSKT tai 7 diém cd dinh gom 4 diém
& khu vuc ngoai vi va 3 diém & khu vyc trung tdm caa mdi ruong.

3.3 Phuwong phap xir ly s liéu

- Sb liéu diéu tra duoc tong hop dudi dang bang hoic d6 thi bang
chuong trinh Microsoft Excel va phan tich thong ké bang chuong trinh SPSS.

- S6 ligu khao sat ngoai dong trén 9 ruong khoai lang thi xac dinh muc
d6 phd bién va tan suat xuat hién cua cac loai trén cac rudng diéu tra.

- Két qua cac khao sét hiéu lec caa pheromone, nim xanh, pheromone
két hop voi nam xanh dugc phan tich thong ké bang chuong trinh MSTATC
va kiém dinh Duncan & muc y nghia 5%.
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Chuong 4
KET QUA VA THAO LUAN

4.1 Piéu tra tinh hinh canh tac khoai lang, khao sat con tring gay hai va
thién dich trén rugng khoai lang tai Binh Tan, Vinh Long

4.1.1 Piéu tra néng dan veé tinh hinh canh tac khoai lang

4.1.1.1 Dién tich, giong khoai va diic diém canh tac cia ndng dan tai dia
ban diéu tra

Nhin chung, hau hét néng dan tai dia ban diéu tra déu c6 tham nién canh
tac cao. Ti 1é ndng dan cd tudi nghé trén 10 nam Ién dén 85%. Trong do, nong
dan c6 tudi nghé tir 11 dén 20 nam chiém da sb voi ti 1¢ 44%, ké dén 1a nong
dan c6 tudi nghé trén 30 nam chiém ti 1& 32% tong s6 nong dan diéu tra (Bang
4.1). Két qua diéu tra cho thdy nong dan c6 do tudi khac nhau dan tgi tham
nién canh tac khac nhau va kinh nghiém san xuét ciing khac nhau. Mat khac,
diéu kién so hiru dat dai ciing thay doi theo tirng néng ho, thé hién qua phan
dién tich canh tac chu yéu Ia tréng khoai lang.

Huyén Binh Tan la vung chuyén canh khoai lang tir 1au, vai dién tich
canh tac khoai lang rat I6n khoang 5.000 ha vao nam 2010, ndi tiéng & viing
PBSCL. Dién tich canh tac cua cac ndng ho trong khoai lang trén dia ban diéu
tra dao dong tir 1.000 dén 20.000m? Trong dé, cac néng ho trong khoai lang
c6 dién tich tir 6.000 dén 10.000m? chiém da sb véi ti 16 42% tdng sé céc ho
diéu tra (Bang 4.1).

Bang 4.1 : Ti 1é ndng ho diéu tra theo tham nién va dién tich canh tac

Hang muc Khoang bién dong hang muc diéu tra
Tham nién canh tac

S6 nam canh tac 1-10 11-20 21-30 Trén 30

Ti 1é (%) nong ho 15 44 9 32
Dién tich canh tac

Dién tich (1.000 m?) 1-5 6-10 11-20 Trén 20

Ti 1€ (%) néng ho 31 42 23 4

Ciing gidng nhu cac ciy trong khac, néng dan tai huyén Binh Tan canh
tac khoai lang véi nhiéu giéng khac nhau, phong phi, da dang. Két qua diéu
tra cho thay céc gidng khoai lang dugc ndng dan trong pho bién tai dia ban
diéu tra la gidng khoai Tim Nhat, Bi Do va Bi Trang. Trong d6, giéng khoai
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lang Tim Nhat duoc trong nhiéu nhat, chiém ti 18 64,3% téng s6 néng ho diéu
tra, ké dén 1a giéng khoai Bi Do chiém ti 1& 18,3%, cac giéng con lai chiém ti
I& thap hon (Hinh 4.1). Két qua diéu tra cho thiy nong dan wa chudng trong
gidng khoai Tim Nhat nhiéu hon cac gidng khac, c6 thé 1a do gidng khoai nay
d& tréng, c6 thoi gian sinh trudng dai hon va ning suit cao hon, dé ban hon,
phl hop véi nhu cau thi trudng.

B Tim Nhat

EBiba

18.3 BiTring

64.3
Khac

Hinh 4.1: Ti Ié (%) céc loai giéng khoai lang tai dia ban diéu tra

Khoai lang 12 mét trong nhirng cay luong thuc cho hiéu qua kinh té cao,
viéc canh tac khoai lang cling gitp gia tang thu nhap cho nguoi dan noi day.
Két qua diéu tra vé tinh hinh loi nhuan ma néng dan thu dugc tir vu khoai lang
trong trude d6 & Bang 4.2 cho thay loi nhuan thu dugc tir cac ruong khoai trén
5 triéu dong/cdng/vu dat ti 16 61,3% va loi nhuan duéi 5 triéu dong/ cong/vu
chiém 29,6% téng s6 ndéng ho diéu tra. Bén canh do, c6 khoang 9,1% ndng ho
trén dia ban diéu tra trong khoai lang cho rang vu khoai trudc d6 khong thu
duogc loi nhuan, 1a do niang suat twong ddi thap va chi phi dau tu san xuat kha
cao, cho nén chua thu duoc lgi nhuan nhu mong mudn.

Bang 4.2: Ti I¢ ndng ho diéu tra trong khoai lang dat lgi nhuan ¢ vu khoai trudc

Loi nhuan Ti 1€ ndng ho
(Triéu dong/cong/vu) (%)
0 91
1-3 91
3-5 20,5
5-7 25,0
7-9 19,3
Trén 9 17,0
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4.1.1.2 Mét sé ky thugt canh tac khoai lang ciia ndng dan

Vé co cdu mla vu: noi ddy ciing thay doi tly theo tap quan canh tac
ctiia ndng dan tai dja phuong. Két qua diéu tra & Bang 4.3 cho thiy da s6 nong
dan tai dja ban diéu tra canh tac 1 vu khoai lang/nam chiém ti 1¢ 84%, chu yéu
1a ho trong khoai lang luan canh véi lua (1 1Ga 1 mau).

Diéu nay ciing phu hop véi khuyén céo trong san xuat khoai lang. Theo
Nguyén Vin Huynh va L& Thi Sen (2011) néu ndng dan c6 diéu kién thi sau
vu tréng khoai lang nén luan canh véi cay trong khac khong phai 1a thuc an
cua sting, tot nhét 1a véi cay lua dé tranh tinh trang suing lay lan sang vu sau.
Cac noéng ho con lai chiém ti 1¢ 16% canh tdc 2 vu khoai lang trén nim,
thuong nhirng hd nay chi tap trung canh tac khoai lang quanh nam, vi ho cho
rang trong khoai lang dat hiéu qua kinh té cao hon so véi cay lda.

Nguén hom giéng: nham phuc vu san xuat dai tra, néng dan chii yéu tim
mua giéng khoai tir noi khac dem vé trong chiém ti & kha cao (89%) (Bang
4.3), nguyén nhan 1a do da sb ho trong 1 vu/nam va sir dung hét phan dién tich
canh tac dé san xuat thuong pham lay cu, vi vay ho khong c6 phan dién tich
trong dé nhan giéng lay hom. Do vay, khi bat dau canh tac vy khoai tiép theo
thi ho tim mua hom giéng tir noi khac chuy@n cung cap giéng. Con lai mot sé
it ndng ho chiém ti 16 11% Ia ty san xuat giéng phuc vu cho vu sau, trudng
hop nay thuong Xxay ra véi nhitng ho trong 2 vu/niam, ho ty san xuat giéng
khoai dé trong nham tiét kiém chi phi mua giéng, giam bét chi phi dau tu va
cong viéc nay ciing thuan tién dé dang voi ho.

Xie Iy hom: khi bat dau vy khoai méi, sau khi 1am dat xong va chuan bj
da hom gibng, da s6 nong dan dem hom gidng ra ruéng trong ngay, khong qua
xt ly nao truéc khi trong chiém ti 18 75% (Bang 4.3), do ho phai trong trén
dién tich Ién va mat rat nhiéu thoi gian cho viéc xudng giong, di chuyén hom
gidng t&i rudng, ho tranh thu thoi gian dit hom gidng xubng rudéng dé hom
khoai khong bi héo nhiéu, cham phuc hdi sau khi trong, vi vay ho it quan tam
t6i khau xur ly hom giéng truée khi trong.

Nhitng néng ho con lai chiém 25% tong sé ho diéu tra ¢6 xu Iy hom
giong trudc khi trong bang cach nhing hom vao nudc ¢d pha thudc trir sau,
bénh, do ho c6 diéu kién, kinh nghiém, nhan cong va quan tam t&i khau xir ly
gidng nham lam giam ti 1& hao hut sau khi trong. Cach 1am nay ciing phu hop
theo khuyén céo cua Nguyén Vin Huynh va L& Thi Sen (2011) trong viéc
phong ngira SKL lay lan, trudc khi trdng c6 thé xi ly hom giéng bang cach
ngam vao dung dich nuéc chira thudc trir su trong 30 phat, s& giét trang va
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nhong SKL séng bén trong than, sau d6 vt hom gidng ra dé ngoai ty nhién
cho rdo nudce roi dem trong ra ruong san Xuat.

Bang 4.3: Ti 1& ndng ho diéu tra theo s6 vu canh tac, nguon hom va xa ly hom

Hang muc Keét qua diéu tra ndng hé trong khoai lang
S6 vu khoai/nam 1vu 2 Vu
Ti 1€ (%) néng ho 84 16
Ngudn hom giéng Ty san xuat Mua noi khac
Ti 1€ (%) néng ho 11 89
Xir Iy hom gidng Co xtr ly Khoéng x ly
Ti Ié (%) néng ho 25 75

Xi ly ra ca: trong qua trinh cham soc khoai lang sinh trueong va phét
trién, néng dan thuong quan tam dén viéc xir Iy ra ca. Day 1a khau kha quan
trong gop phan gitip gia ting nang suat cu khi thu hoach. Két qua trinh bay &
Bang 4.4 cho thay da s6 ndng dan déu ap dung bién phap xir 1y ra ca chiém ti
18 79,1% nham tao diéu kién gitp cho khoai hinh thanh cu tap trung, dong déu,
thuan lgi khi thu hoach, ndng dan thuong xa Iy ra cu bang nhiéu bién phap
khac nhau nhu xiét nude, ngung bon phan, cho ngap nuéc, tudi phan NPK hay
cach khac... cha yéu xtr Iy ra ca theo kinh nghiém ban than qua canh tac nhiéu
nam tich liiy dugc. Trong dé, bién phap xu Iy ra ca duoc ap dung phé bién la
Xiét nudce (ti 16 39,2%), cac bién phéap con lai chiém ti 1& thip hon.

Xi# Iy nudi c: sau khi xir 1y cho khoai lang tao cu, cong doan tiép theo
la xt Iy day nubi ci ciing duoc ndng dan quan tdm thuc hién bang nhiéu cach
khac nhau. Két qua trinh bay ¢ Bang 4.4 cho thiy néng dan 4p dung bién phap
xu ly day nubi ca kha cao dat ti 1€ 70,5%. Viéc ap dung bién phap xu ly day
nudi cu nham han ché day khoai phat trién than 14, gitp day khoai tap trung
dinh dudng phét trién cu tét hon. Nhiéu cach thic xur ly day nudi ci dugc ap
dung nhu nhic day, cit day, ngat dot, xit thudc trir co cho day khoai bi ton
thuong phat trién cham lai. Trong cac cach xir Iy nay thi nhac day Ia bién phap
truyén thong duoc ap dung lau doi tai dia phuong, nhung ti 1é ndng dan ap
dung bién phap nay chua cao (ti 1¢ 13,4%) thap hon so véi 2 bién phap con lai
(cit day va ngat ngon chiém 23,2%, phun thudc trir co chiém 33,9%). Khi so
sanh cac bién phap xu ly day nuéi cu thi thay bién phap phun thudc trir 6 1én
day khoai duoc ndng dan ap dung nhiéu nhat (ti 18 33,9%).

Theo Hoi ndng dan Can Tho, bién phap nhic day khoai lam cho dut ré
con dé day khoai tap trung dinh dudng nudi cu ciing dugc khuyén céo. Nhac
day can tién hanh thuong xuyén, nhac xong phai dat day khoai dung vi tri ci,
khong lat day, tranh gay ton thuong dén than, 14 (hoinongdan.cantho.gov.vn).
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Bén canh cac nong ho xu Iy day nudi ci, sé6 ho ndng dan khdng quan tim dén
bién phap xir Iy day nudi ca va khong c6 nhiéu thoi gian chiam soc, dé cho
khoai tao cu ty nhién chiém ti 1¢ 29,5% tong s6 nong dan diéu tra.

Bang 4.4: Ti 1& ndng ho diéu tra theo phuong phéap xt 1y ra ca, xt ly day nudi cu,
thoi gian neo cu va xur ly ruong sau thu hoach

Hang muc Cac phwong phap ap dung/Ti € (%) ho

X ly ra ca

Phuong phap Xiét Ngung Cho ngdp Tudi Khac  Khong
nuoc phén nuwoc NPK X ly

Ti l€ (%) ho 39,2 14,5 3,6 12,7 9,1 20,9

Xir ly nubi ci
Phuong phap Nhdc day Cat day, ngdr dot  Xit thuoc co Khong xa ly

Ti I¢ (%) ho 13,4 23,2 33,9 29,5
Thai gian neo ca

S6 ngay neo cu 0 1-15 16-30 45-60
Ti I¢ (%) ho 14,7 5,2 49,1 31

X ly rugng sau thu hoach
Phuong phap Chén ldp day  Pem noi khdc  Cho ngdp meéc  Khong xir Iy
Ti 1& (%) ho 45 6 4 45

Thoi gian neo ci: khi dén thoi diém thu hoach, néng dan thuong thu
hoach ngay dé ban cho thuong 1ai v6i gia ca hop ly. Néu dén thoi gian thu
hoach ma gi4 ca chua thoéa thuan hop ly véi thuong 1i thi ndng dan tiép tuc
neo cu khoai trén ruong (kéo dai thoi gian thu hoach dé cho gia ban ting 1én).
Thoi gian neo cu dai hay ngin tly theo diéu kién mdi ruong va tinh hinh bién
dong gia ca thi truong tiéu thu. Két qua diéu tra & Bang 4.4 cho thay trén 85%
ndng dan co6 neo cu, kéo dai thoi gian thu hoach dé ban dugc gia cao hon. Bién
phép nay nong dan thuong ap dung vao mua thu hoach tap trung (rd), rot gia.
Tuy nhién, ho can c6 bién phap quan ly suing tét dé tranh thiét hai ning suét.

Nhin chung, thoi gian neo cu tai dia ban diéu tra kéo dai t6i da tir 45-60
ngay chiém ti 18 31%. Pa s6 ndng dan thu hoach khoai ban trong thoi gian tir
16-30 ngay neo cu ké tir khi dén thoi diém thu hoach (chiém ti 18 49,1%).
Nong dan thu hoach trong thoi gian neo cu tir 1-15 ngay neo cu chiém ti ¢ rat
thap (5,2%). Ngoai ra, c6 14,7% nong dan diéu tra khdng ap dung neo cu,
nguyén nhan 1a do nhitng ho nay khong c6 diéu kién phong tri sing ldc neo cu
hoac san luwong cu khdng nhiéu va phan chénh léch thu nhap khong cao cho
nén ho khdng mudn kéo dai thoi gian thu hoach. Nguyén nhan khéc c6 thé do
ap luc stng trén rudng trong thoi gian neo ca la rat 16n, neo ca phai tén thém
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chi phi phong tri sung, loi nhuan ciing khong chénh 1éch nhiéu so véi thu
hoach dang thoi diém.

Xi# Iy rugng sau thu hogch: nhitng tan du thuc vat, phé pham trén ruong
khoai sau khi thu hoach dugc ndng dan xi Iy bang nhiéu cach khac nhau. Két
qua & Bang 4.4 cho thiy néng dan ap dung bién phap xt ly bang cach cay xoi
chén vui tan du thuc vat (Iap day khoai) dudi dat chiém ti 1é 45% twong duong
Véi truong hop ndng dan khéng cé xir ly chén vui tan du thuc vat sau thu
hoach (chiém ti 18 45%). Ngoai 2 bién phap trén, ndng dan xu ly bing cach
mang du thira thuc vat nay téi noi khac loai bo khoi ruong chiém ti 16 6%,
hoic ho cho nudc vao ngap rudng (chiém ti 18 4%) dé ruong ngap nudc cho
day khoai mau thdi rira va giét chét sing con luu ton trén dé, han ché sung lay
lan sang vu ké tiép hodc nhitng ruong 1an can trong khu vuc.

Viéc néng dan xur ly ruong khoai sau thu hoach ciing phu hop khuyén
c40 v4i mot sb nghién ctiu, céc tac gia cho rang can tiéu hay tan du cua khoai
lang sau khi thu hoach. Néu c6 diéu kién nén cho nuéc vao ngap rudng tir 1-2
tuan, tan du cdy khoai lang s& bi thi rira dé tiéu diét au tring va nhong suing
con 1an bén trong va sting sé chét (Nguyén Vian Huynh va Lé Thi Sen, 2011).
Sau khi thu hoach, sting van c6 thé tiép tuc sinh séng trén tan du cua cay khoai
(than, cu con sot lai trén ruong) va tré thanh ngudn luu ton va lay lan sang vu
sau. Chinh vi vay, nhiing ruong trong khoai lién tuc nhiéu nam thuong bi sting
gay hai rat nang (Talekar, 1983). Ca thanh tring va au trang déu gay hai trén
khoai lang, nhung chi au tring duoc tim thay bén trong ca khoai (Nguyén Bic
Khiém, 2006).

4.1.1.3 Tinh hinh con trung gay hai trén khoai lang

Vé sau hgi: két qua trinh bay ¢ Hinh 4.2 cho thay ndng dan nhan biét cac
d6i twong sau hai phd bién trén ruong khoai 1a SKL, sau an 14, sau an r& va dé
nhili. Trong d6, SKL duoc nhan dinh 1a ddi tugng gay hai pho bién, nguy hiém
nhat chiém ti & 42,1% tong s6 noéng dan diéu tra, ké dén 1a sau an 14 chiém
23,7%, sau hai ré chiém 17,5% va thap nhét la dé nhiii chiém 16,7%. Nong
dan c6 kinh nghiém canh tac nhiéu nam dé& dang nhan biét cac loai con tring
gay hai pho bién trén khoai lang, xac dinh duoc loai gay hai chu yéu va tap
trung phong tri loai nay c6 thé két hop kiém soat cac loai gay hai khac.

Sau hai trén khoai lang bao gom cac d6i twong gay hai phd bién nhu sau
sing an 14, cac loai miéng kién va SKL. Tai Viét Nam, SKL Ia loai gay hai
phd bién nhat trén khoai lang va xuat hién ¢ hau hét cac vung trong khoai lang
trén ca nudc (Nguyén Vin Huynh va Lé Thi Sen, 2011).
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Hinh 4.2: Ti & (%) sau hai pho bién trén ruong khoai tai dia ban diéu tra

Phong tri sdu hgi: Trong qué trinh canh tac khoai lang, khi c6 séu bénh
hai xuat hién thi nong dan thudng ap dung bién phap héa hoc la chi yéu. Két
qua diéu tra cho thay dé déi pho vai sau hai xuat hién trén ruong khoai lang, hau
hét nong dan diéu tra c6 st dung thudc trir sdu héa hoc (chiém ti 18 94,1% tong
s6 nong ho diéu tra) dé phong tri con trung gay hai, chi yéu 1a SKL, d6i khi
cling c6 nhitng dot xuat hién sau an 14, pho bién 13 sau 4n tap. R4t it ndng dan st
dung cac loai thudc trir shu khac phong tri sdu hai trén khoai lang (5,9%). Tuy
nhién, theo khuyén céo cia Nguyén Vian Huynh va Lé Thi Sen (2011), néu
ruong khoai bi siing gay hai hang nim, nén diéu khién thoi vu sao cho thoi ky
6 cu tranh roi vao mua kho. Khoang 1 thang sau khi trong hoic tir khi hinh
thanh ca tra di néu phat hién thay siing song rai rac trén ruong khoai lang thi c6
thé sir dung cac loai thudc trir sau thong dung phun dinh ky 10 ngay/Ian.

Két qua diéu tra cho thiy nong dan thudng lam dung thudc trir sdu hoa
hoc dé quan ly sdu hai, dan dén sau hai mau quen thubc va phéat trién tinh
khang thudc nhanh hon, nhat 1a SKL. Néng dan thuong sir dung nhitng loai
thudc trir sdu hda hoc c6 tinh doc cao, phé tac dong rong, tao nén ap luc chon
loc trén dong rudng, lam cho con tring khang thudc tra nén kho phong tri hon.
Ngoai ra, thudc trir sdu hda hoc con anh hudng toi sic khoe con ngudi va moi
truong sinh théi, cac loai thién dich c6 ich, méat can bang sinh hoc trong hé
sinh thai ndng nghiép.

Ti 1¢ thiét hgi cii do sung: do ndng dan sir dung thudc trir sdu hoa hoc dé
phong tri SKL dinh ky trong sudt vu khoai, cho nén viéc kiém soat sing tuong
d6i tot, dan dén ti Ié thiét hai do sing gay ra trén cu khoai c6 ti 1¢ thap. Két
qua ¢ Bang 4.5 cho thay ti 18 cu khoai lang bi sung gy hai trén ruong cua
néng dan diéu tra ¢ vu trudce tir 1-2% chiém ti 16 38% téng sé ndng ho diéu tra.
Cac ruong khoai c6 ti I& ca bi sing gay hai trén 2% chiém 35%, riéng ti 18 cu
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khoai bi sing gay hai trén 10% chiém ti 1& 8%, trudng hop nay xay ra voi
nhitng néng ho Kiém soat stng chua chat ché. Mat khac, vu khoai dugc diéu
tra 12 vu mia mua nén mirc d6 gay hai cua sing ciing thip hon so véi vu mia
khd, dan dén thiét hai ca khoai do sting gay ra ciing chiém ti 1& thap. Bén canh
d6, c6 nhitng ndng dan cho rang khong c6 cu khoai bi sting, chiém ti 1& thip
27% tong sé ndng ho diéu tra, cd thé nhitng ndng ho nay kiém soat sting rat
chit ché, hiéu qua hon nén thiét hai do sting gay ra coi nhu khong dang ké.

Bang 4.5: Ti 16 ndng ho diéu tra theo bién phap phong trir sdu hai va ti 18 cu khoai bi

sung & Vu trudc

Hang muc Két qua diéu tra ndng hé trong khoai lang

Ti I€ ca khoai bi sung ¢ vu truéc

Ti 1€ (%) khoai bi sung 0% 1-2%  3-5% 6-10%  >10%
Ti 18 (%) ndng ho 27 38 14 13 8

Vé bénh hgi: song song vai cdn tring gay hai trén ruong khoai lang thi
cling xuat hién nhiéu loai bénh hai, chu yéu bénh gay hai trén than va ca. Nhin
chung, két qua ¢ Hinh 4.3 cho thay theo quan diém va kinh nghiém danh gia
ctia nong dan diéu tra thi cac bénh pho bién, thuong gay hai nghiém trong trén
khoai lang 1a bénh thdi day, théi ci va héo rii. Trong d6, bénh thdi day duoc
danh gia 1a thuong xuat hién nhiéu nhat chiém ti 1¢ 60% tong s6 nong dan diéu
tra. Con bénh thdi cu va héo rii thi it xuat hién hon, chiém ti I& tr 19-21%
ndéng dan diéu tra nhan dinh c6 su xuat hién caa bénh nay trén ruong khoai.

21

B Thoi day
Thoi ci

19 60 mHéorii

Hinh 4.3: Ti I& (%) bénh hai phd bién trén ruong khoai tai dja ban diéu tra
4.1.1.4 Quan diém ciia ndbng dan déi véi pheromone gidi tinh

Két qua cho thay tai dja ban diéu tra, ti 16 néng dan da biét (chiém ti I¢
52%) va chua tirng biét (chiém ti I¢ 48%) ddi véi pheromone gidi tinh hap dan
SKL gan twong dwong nhau. Trong sé nhitng néng dan da biét vé pheromone
gidi tinh (52%) thi ti 1é ndng dan da ting sir dung pheromone gigi tinh dat bay

73



ngoai déng dé hap dan SKL khi nhan tir cac dé tai nghién ctru trude d6 chiém
ti 16 15% trong tong s6 52% nong dan diéu tra biét vé pheromone nay. Nhu
vay, rat it nong dan c6 co hoi tiép can va str dung moi pheromone giéi tinh dé
dit bay hap dan SKL trén ruong khoai lang.

4.1.2 Khao sat ngoai ddng vé tinh hinh con trang gay hai va thién dich
trén ruong khoai lang

4.1.2.1 Thanh phdan con tring gay hai trén rugng khoai lang

Két qua khao sat ngoai déng ghi nhan thanh phan cén tring gay hai hién
dién trén 9 ruong khoai lang tai huyén Binh Tan, tinh Vinh Long duoc trinh
bay & Bang 4.6 cho thay c6 20 loai con tring va nhén hai hién dién trén cac
ruong khoai. Trong d6, bo canh vay (Lepidoptera) chiém da sb véi 7 loai hién
dién, bo canh ciing (Coleoptera) c6 5 loai, bo canh déu (Homoptera) c6 4 loai,
b canh to (Thysanoptera) ¢6 1 loai, bo canh thang (Orthoptera) c6 1 loai, bo
hai canh (Diptera) c¢6 1 loai va bd nhén hai (Acarina) c6 1 loai.

Mtc d6 phd bién caa cac loai gay hai nay trén ruong khoai ciing khac
nhau. Céc loai xuat hién nhiéu, pho bién trén ruong khoai (mutc do phé bién:
+++ (hién dién trén 50% tong s6 diém diéu tra)) gom sau an tap, doi duc 1on,
ray phan trang, bo dua, ray mém, bo tri va nhén do. Tan suat xuat hién cua cac
loai gay hai nhu sdu an tap, doi duc 10n, bo dua va riy phén tring 1a 100%
(hién dién 9/9 lan khao sat). Trong d6, loai sdu an tap c6 kha ning gy hai trén
la khoai kha quan trong, day 1a d6i twong thuéc nhom sau an 14 hién dién trong
sudt vu khoai ma nong dan thuong quan tdm phong tri khi thdy ching xuét
hién nhiéu. Cac loai khac mac du xuat hién thuong xuyén qua céc 1an khao st
nhung chua thay tiém ning gay hai quan trong trén khoai lang cho nén nong
dan it quan tim dén céac loai nay.

Két qua nghién ctru cua Nguyén Vin Binh va ctv., (2005) tai cac tinh Ha
Noi, Ha Tay, Thanh Hoéa va Bic Giang tir naim 1997-1998 va 2002 ghi nhan
thanh phan sau hai trén cac ruong khoai lang gom 29 loai xuat hién. Trong do,
cac lodi cobn tring gay hai hién dién phd bién nhat gom SKL (Cylas
formicarius), sau duc day (Omphisia anastomasalis), sau sung (Agrius
convolvuli) va bo hung (Serica orientalis). Trong cac ddi tugng nay thi SKL la
loai gay hai quan trong nhat trén ruong khoai lang, can dugc quan tam phong
trj trong sudt vu khoai.

Két qua & Bang 4.6 ghi nhan trong qué trinh khao sét cac loai tir riy xanh
duoi den t6i su cudn 14 thi it xuat hién hon trén cac ruong khoai (muac do pho
bién: ++ (hién dién tir 22-50% tong sé diém diéu tra)), tan suat xuat hién it hon
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6/9 lan khao sat, cho thay cac loai nay it hién dién trén ruong khoai tai dia ban
khao sat. Trong dd, loai sau duc day la dang quan tam hon cac loai khac, vi
chdng tan cong vao bén trong day khoai [am anh huéng téi sy sinh truéng va
phét trién cia cdy va ning sut. Tuy nhién, qua khao sat thi chidng it phé bién
Vi tan suat xuat hién rat thap, chi ghi nhan hién dién 3/9 1an khao sét, loai nay
¢6 xu huéng phét trién, can dugc quan tm nhiéu hon trong ving chuyén canh.
Két qua nghién ctiru caa Nguyén Vian Dinh va ctv.,(2005) ghi nhan ¢ cac tinh
phia Bic thi sau duc day la mét trong nhitng loai hién dién khéa phé bién trén
khoai lang.

Bang 4.6: Thanh phan con tring gay hai hién dién trén 9 ruong khoai lang tai dja ban
khao sat thuoc huyén Binh Téan, tinh Vinh Long, nam 2010

Stt Tén thong thwong B con trung pwgrggﬁa Ilj‘z"?t ?]uig;[]b
1 Séau an tap Lepidoptera 4+ 9/9
2 Doi duc Ion Diptera +++ 9/9
3 Ray phén trang Homoptera +++ 9/9
4 Bo dua Coleoptera 4+ 9/9
5 Ray mém Homoptera +++ 8/9
6 Bo tri Thysanoptera +++ 8/9
7 Nhén do Acarina +++ 8/9
8 Ray xanh dudi den Homoptera ++ 6/9
9 Sau xép la Lepidoptera ++ 5/9
10 Miéng kiéng xanh Coleoptera ++ 5/9
11 Sau xanh da lang Lepidoptera ++ 4/9
12 Sau duc day Lepidoptera ++ 3/9
13 Sau do Lepidoptera ++ 3/9
14 Bo nhay Coleoptera ++ 2/9
15 Sau cuén 14 Lepidoptera ++ 2/9
16 Sung khoai lang Coleoptera + 2/9
17 Chau chau Orthoptera + 2/9
18 Ray nau Homoptera + 1/9
19 Suing trang Coleoptera + 1/9

20 Sau stng Lepidoptera + 1/9

Ghi chu: a: Mic dé phé bién trén 9 rugng khoai lang khao sat: (45 diém diéu tra)

lan khao sat.

+: rat it xuat hién (< 22%)
++: it xuat hi¢gn (ter 22 - 50%)

+++: Xudt hién nhiéu (> 50%) ,
b: Tan suat xuat hién cua cac loai con trung trén rugng khoai lang trong tong so 9
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Két qua khao sét trén cac ruong diéu tra tai huyén Binh Tan, tinh Vinh
Long, SKL rat it hién dién (mtc @6 phd bién: + (hién dién it hon 22% tong s6
diém diéu tra)) va tan suat xuat hién 1a 2/9 1an khao sét, sung chi hién dién tai
2 ruong cé dat bay pheromone va muc d6 phd bién 1a rat thap (dudi 22%).
Diéu nay c6 thé 1a do viéc quan sat ghi nhan chi tiéu sau hai chi dwogc thuc
hién trén tan 14 khoai, dic diém cua thanh trung SKL 1a c6 xu tinh yéu d6i véi
anh sang, sting c6 tap quén Ian trén vao ban ngay va hoat dong manh vao ban
dém, cho nén kho nhin thay sung hién dién tai cac diém diéu tra. Ban ngay
sting thuong 1an trén céc tia nang truc xa & dudi tan 14 hoac chui xung nhitng
ké nut cua dat nén rat khd nhin thay ching (Nguyén Van Huynh va Lé Thi Sen,
2011; Nguyén bac Khiém, 2006). Trong két qua diéu tra ndng dan, SKL
(Cylas formicarius Fab.) 1a d6i tugng gay hai pho bién va quan trong nhat trén
khoai lang nhung ho khé phét hién chi phong tri dinh ky trong subt vu khoai.

4.1.2.2 Thanh phdn thién dich trén cac rugng khoai lang khdo sét

Bén canh cdn tring gay hai, khao st thanh phan thién dich trén 9 ruong
khoai lang tai huyén Binh Tan, tinh Vinh Long duoc thuc hién. Két qua trinh
bay ¢ Bang 4.7 ghi nhan c¢6 10 loai thién dich hién dién trén cac ruong khoai
lang khao sét, trong d6 nhom nhén an thit thuoc bd nhén 16n (Araneae) chiém
da s6 vé6i 6 loai (nhén 1un, nhén chan dai, nhén ludi, nhén linh miéu, nhén soi,
nhén nhay). Bo canh cang (Coleoptera) cé 2 loai (kién ba khoang, bo rtia). Bo
canh nita cung (Hemiptera) c6 1 loai (bo xit mu xanh) va bo canh da
(Dermaptera) c6 1 loai (bo dudi kim).

Cac loai thién dich nhu kién ba khoang, nhén lun, nhén chan dai va bo
ria 1a nhirng loai xuat hién thuong xuyén trén cac ruong khoai khao sét (véi
muc do pho bién: +++). Céc loai nay hién dién pho bién trén ruong khoai tai
khu vuc khao sét, trong mdi l1an khao sét thi cac loai ndy c6 tan suat bt gap
cao. Trong d6, nhén IUn va kién ba khoang 1a 2 loai c6 mac do pho bién cao
(+++) va tan suat xuat hién dat 100% (9/9 lan khao sat), déu hién dién hau hét
c4c 1an khao sat. Biéu nay cho thay nhén Iun va kién ba khoang 1a 2 loai thién
dich quan trong trén ruong khoai lang. Céc loai thién dich khac nhu nhén ludi,
nhén linh miéu, nhén sdi thi it xuat hién hon (mutrc d6 phé bién trung binh: ++),
rat it xuat hién 1a cac loai nhén nhay, bo xit mu xanh va bo dudi kim (muc do:
+), ddng thoi, cac lodi ndy cd tan suat xuat hién rat thap.
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Bang 4.7: Thanh phan thién dich hién dién trén 9 ruong khoai lang khao sét tai huyén
Binh Tan, tinh Vinh Long, nam 2010

TT Tén thong thwong B¢ con trung pl:,]/l(f;r ;i%::)la X-ll;?\rt] ﬁ?g.‘tb
1 Kién ba khoang Coleoptera +H+ 9/9
2 Nhén lun Araneae +++ 9/9
3 Nhén chan dai Araneae +++ 8/9
4 Bo rua Coleoptera +++ 6/9
5 Nhén ludi Araneae ++ 4/9
6 Nhén linh miéu Araneae ++ 2/9
7 Nhén soi Araneae ++ 2/9
8 Nhén nhay Araneae + 3/9
9 Bo xit mu xanh Hemiptera + 1/9
10 Bo duoi kim Dermaptera + 1/9

Ghi chl: a: Mitc d6 pho bién cia thién dich trén 9 rugng khoai khdo sét. (45 diém diéu tra)
+: rat it xuat hién (< 22%)
++: it xuat hién (tir 22 - 50%)
+++: xudt hién nhiéu (> 50%)
b: Tdan suat xudt hién cua thién dich trén rugng khoai lang trong téong so 9 lan
khdo sét.

4.2 Nghién citu vé pheromone giéi tinh tong hop ciaa siing khoai lang

4.2.1 Tong hep hop chat (Z3-12:E2) pheromone giéi tinh cia sung khoai
lang trong phong thi nghiém

4.2.1.1 Con dwdng tong hep hep chit (Z)-3-Dodecenyl (E)-2-Butenoate
(Z3-12:E2) pheromone giai tinh caa sung khoai lang

Con duong tong hop thanh hop chat (2)-3-dodecenyl (E)-2-butenoate
(Z3-12:E2) theo phan tng Wittig bao géom 5 budc nhu sau:

a) Bwoc 1: Tong hep hep chdt 3-Bromo-propan-1-ol (2)

Tir hop chét ban dau 1a 1,3-propanediol (1) (3 g; 39,4 mmol) phan wng
Brom héa vai HBr (48%) (6,6 g; 39,4 mmol) duoc khuay trong Toluene (100
ml) & nhiét d6 110°C lién tuc trong 12 gio trén may khudy tir gia nhiét. Sau do
cho hdn hop ngudi xudng dén nhiét d6 phong, hdn hop nay duoc chuyén vao
phéu phan tach, thém vao 100 ml nuéc mudi bio hoa, lac déu roi tach lay phan
hitu co. Phan dung dich nudc con lai duoc trich véi dung méi n-Hexane (100
ml), lic déu va tach lay phan chat hitu co (Iap lai 3 lan).

Phan dung méi hiru co thu dugc loc qua cot thuy tinh nhoi véi chat
Sodium sulfate (Na,SO,) dé loai bo toan bd nuéc va cac chat rin, sau d6 co
dac hon hop va lam tinh khiét bang cot sic ky mo st dung Silicagel 1am pha
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tinh thu duoc hop chat 3-Bromo-propan-1-ol (2) (2,8 g; 20,1 mmol) dat ning
suit 51%. MS (m/z): 27, 31, 41, 58, 120 (base) va 122. Phé *H NMR ¢ (ppm)
=2,05-2,13 (2H, tt, J= 6,53, 6,37 Hz), 3,53 - 3,57 (2H, t, J= 6,58 Hz) va 3,77
- 3,82 (2H, t, J= 6,15 Hz). Phd *C NMR ¢ (ppm) = 30,40, 34,96 va 60,31.

b) Buwéc 2: Téng hep chdt 1-Bromo-3-methoxymethoxy-propane (3)

Hon hop cua hop chat 3-bromo-propan-1-ol (2) (2,8 g; 20,1 mmol) Vi
LithiumBromide Monohydrate (220 mg; 2,1 mmol) va p-Tolunesofonic Acid
Monohydrate (500 mg) duwoc khudy trong Dimthoxymethane (150 ml) & nhiét
d6 phong lién tuc trong 24 gio. Sau d6 thém vao hdn hop véi 150 ml nudc mudi
va hdn hop dugc chuyén sang phéu phan tach dé lic va tach lay phan hiru co.
Phan dung dich nuéc con lai duoc ly trich véi dung méi n-Hexane (100 ml), lic
déu va tach lay phan chat hiru co (lap lai 3 1an).

Phan dung mdi hiru co dugc loc qua cot thay tinh nhdi véi hop chat
Sodium sulfate (Na,SO,) dé loai bo tdan b nudc va céc chat rin, sau d6 co dic
hdn hop va 1am tinh khiét bang cot sic ky ma sir dung Silicagel 1am pha tinh thu
dugc hop chat 1-Bromo-3methoxymethoxy-propane (3) (3,38 g; 18,5 mmol) dat
nang sudt 92%. MS (m/z): 29, 41, 45 (base), 75, 121, 123, 152, 154, 181 va 183.
Phé *H NMR & (ppm) = 2,08-2,17 (2H, tt, J= 6,84, 6,23 Hz), 3,37 (3H, s), 3,51-
3,56 (2H, t, J= 6,62 Hz), 3,64-3,69 (2H, t, J= 6,19) va 4,63 (2H, s). Phé °C
NMR & (ppm) = 30,46, 32,75, 55,25, 65,00 va 96,47.

¢) Bwéc 3: Tong hep chdt (Z)-1-Methoxymethoxy-dodec-3-ene (4)

Tiép theo hop chat 1-Bromo-3-methoxymethoxy-propane (3) (3,38 g;
18,5 mmol) dugc dun vai hop chat Triphenylphosphine (4,9 g; 18,5 mmol)
trong 100 ml Benzen & nhiét d6 110°C lién tuc trong 72 gid. Sau d6 hén hop
dé ngudi xudng nhiét do phong, lugng Benzen trong binh phan tmg duoc gan
bo, hon hop con lai trong binh duoc rira véi 50 ml dung moi Benzen (lip lai 3
1an), roi loai bo toan b dung mdi Benzen bang cach dit binh phan ung vao
buong hat chan khong lién tuc trong 12 gio. Tiép theo, sau khi thém vao hon
hop vai 50 ml hop chat THF, binh phan ung duoc dat vao mot chau nudc da
(nhiét do tir 0-5°C) va lién két véi moi trudng tro cia khi Argon (mét bong
bong khi Argon).

Tiép theo, dung dich 1M cuia hop chat Sodium Bis (trimethylsilyl) amide
trong hop chat THF (19 mmol) duoc cho vao ting giot. Poi dén khi hén hop
trong binh phan @ng hoa tan hoan toan (c6 mau do cam), tiép tuc cho hop chit
1-nonanal (2,63 g; 18,5 mmol) ting giot vao hén hop trong binh phan tng.
Giit hdn hop o diéu kién nhiét @6 phong, tiép tuc khudy thém 1 gio trén may
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khuay ttr, thém 100 ml nuéc lanh vao hdn hop, rdi chuyén vao phéu phan tach
dé tach lay phan hitu co. Phan nudc con lai trong ph&u phan tach dugc ly trich
tiép tuc véi 100 ml dung mdi n-Hexane (Iap lai 3 lan).

Phan hitu co thu dugc rira bang cach lic véi dung dich 1N HCI (100 ml)
va NaHCO; (100 ml), sau dé co dac hdn hop thu duoc va lam tinh khiét bang
cot sac ky mo véi Silicagel 1am pha tinh, thu dugc 2,21 g (9,7 mmol) MOM
ether cua hop chit (Z)-3-dodecen-1-ol (4) (dat trén 99% ddng phan Z) (hiéu
suét dat 52,4%). MS (m/z): 45 (base), 55, 68, 82, 96, 109, 124, 138, 166, 183,
197 va 227. Phé *H NMR & (ppm) = 0,85 - 0,90 (3H, t, J= 7,39 Hz), 1,26 (12
H, broad), 2,01 - 2,08 (2H, td, J= 7,01, 7,23 Hz), 2,31 - 3,38 (2H, td, J= 7,66,
7,56 Hz), 3,36 (3H, 5), 3,51 - 3,56 (2H, t, J= 7,26 Hz), 4,63 (2H, s), 5,33 - 5,39
(2H, m). Phé 3C NMR & (ppm) = 14,14, 22,72, 27,38, 27,92, 29,21, 29,35,
29,55, 29,66, 31,94, 55,12, 67,45, 96,35, 125,38 va 132,27.

d) Buwdc 4: Téng hep hep chdt (Z)-3-dodecen-1-ol (5)

Tiép theo hop chat (Z)-3-dodecen-1-ol (4) (2,21 g; 9,68 mmol) duoc
khuay trong 20 ml dung dich 0,5 N HCI trong Methanol lién tuc trong 24 gio,
sau d6 thém 30 ml dung mdi n-Hexane va 30 ml nudc lanh vao hén hop, roi
chuyén hdn hop nay sang phéu phan tach dé tach lay phan hiru co. Phan nuéc
con lai trong phéu phan tach duoc ly trich tiép tuc véi 30 ml dung méi n-
Hexane (Iap lai 3 lan).

Phan hitu co thu duoc rira bang céach lic véi 30 ml dung dich NaHCOs,
sau d6 ¢ dac hdn hop nay va 1am tinh khiét bang cot sic ky mé thu duoc 1,69
g (9,2 mmol) hop chét (2)-3-dodecen-1-ol (Z3-12:0H) (5), véi do tinh khiét
dugc kiém tra bang may Sac ky khi khéi pho (GC-MS) dat trén 99% va hiéu
suat dat 94,6%. MS (m/z)= 29, 41, 55, 68 (base), 81, 95, 109, 123, 138, 166 va
184. Ph *H NMR & (ppm) = 0,86 - 0,90 (3H, t, J= 7,27 Hz), 1,27 - 1,94 (12H,
broad), 2,03 - 2,12 (2H, dt, J= 7,53, 6,96 Hz), 2,30 - 2,37 (2H, td, J= 6,84,
7,39 Hz), 3,62 - 3,67 (2H, t, J= 7,43 Hz), 5,37 - 5,46 (1H, td, J= 7,61, 11,57
Hz) va 5,54- 5,63 (1H, td, J= 7,4, 11,09). Phd 3C NMR o (ppm) = 14,14, 22,72,
27,45, 29,35, 29,37, 29,55, 29,79, 30,80, 31,94, 62,30, 124,91 va 133,35.

e) Bwdc 5: Tong hop hep chdt (Z)-3-Dodecen (E)-2-butenoate

Tiép theo hop chat (Z)-3-dodecen-1-ol (5) (1,69 g; 9,2 mmol) dugc hdn
hop véi hop chat CH,CI, (30 ml) va chat Pyridine (5 ml) rdi khudy ¢ diéu kién
lanh, nhiét d6 khoang 0-5°C va cho vao hdn hop dang khudy nay tirng giot
chat Crotonyl chloride (1,15 g; 11 mmol). Sau khi khuiy hdn hop lién tuc
trong 1 gio, thém 30 ml nuéc lanh va 30 ml dung moi n-Hexane vao hon hop nay
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va chuyén hdn hop vao phéu ly trich dé tach lay phan hitu co. Phan nudc con lai
trong phéu duoc ly trich tiép véi 30 ml dung mdi n-Hexane (1ap lai 3 lan).

Phan hitu co thu dugc ria bang cach lic véi 30 ml dung dich NaHCOs,
sau d6 co dic hdn hop nay va lam tinh khiét bang cot sic ky mé thu duoc hop
chat (Z)-3-Dodecen (E)-2-butenoate, chinh I1a hop chat Z3-12:E2, (pheromone
gioi tinh tong hop cua sung khoai lang), véi do tinh khiét duoc kiém tra bang
Sic ky khi khéi phd (GC-MS) dat trén 99% (1,86 g; 7,4 mmol) va hiéu suat dat
80,4%. MS (m/z) = 29, 41, 54, 69 (base), 82, 96, 109, 124, 138, 166 va 252. Phé
'H NMR & (ppm) = 0,85 - 0,90 (3H, t, J= 7,39 Hz), 1,27 (12H, broad), 1,86 -
1,89 (3H, dd, J= 8,52, 1,50 Hz), 2,00 - 2,08 (2H, dt, J= 7,57, 7,48 Hz), 2,36 -
2,44 (2H, td, J= 7,35, 7,40 Hz), 4,09 - 4,14 (2H, t, J= 8,13 Hz), 5,30 - 5,40 (1H,
td, J=7,31, 12,3 Hz), 5,46 - 5,55 (1H, dt, J= 11,05, 7,44 Hz), 5,81 - 5,87 (1H, dt,
J= 15,69, 1,59 Hz) va 6,91 - 7,03 (1H, qd, J= 6,97, 15,61 Hz). Phé *C NMR &
(bpm) = 14,14, 17,99, 22,72, 26,94, 27,36, 29,35, 29,35, 29,58, 29,66, 31,95,
63,73, 122,77, 124,39, 132,99, 144,56 va 166,59.

Mdi giai doan phan ing sau khi ly trich va tinh loc phdi gii lai mét it
mau chudn d@é kiém tra phan ing bang sdac ky 16p mdng va tham dinh cdu tric
hoa hoc bang cac phan tich Céng hurong tir hat nhan va Scc ky khi khai pho.

Nhin chung, trdi qua 5 buéc thuc hién tong hop thanh hop chat (2)-3-
Dodecen (E)-2-butenoate (Z3-12:E2) tir hop chat ban dau la 1,3-propanediol
nhu phan trinh bay & trén, c6 thé duc két xay dung thanh quy trinh tong hop
pheromone gidi tinh cua SKL mat cach téng quét, gdm 5 budc cu thé nhu sau:

a b c
Ho” V" Non — > 1o gy — momo Br —>
(1) (2) ©3)
d
vomo” VT ANANNN — ANV AN
(4) (5)
o

— \\ o\ T NN
(2)-3-dodecenyl (E)-2-butenoate
Hinh 4.4: Quy trinh téng hop hop chat (Z)-3-dodecenyl (E)-2-butenoate,
pheromone giéi tinh cua sung khoai lang
a = HBr/Toluene; b = DMM/LIiBr/p-TsOH;

¢ = PPhs/Sodium Bis(trimethylsilyl)amide/Heptanal/THF;
d =0,5 N HCI/MeOH; e = Crotonyl Chloride/Pyridine/CH,Cl,.
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Bwéc 1: Brom héa nhém -OH cua hop chét 1,3-propanediol (1) bing
hop chat HBr trong méi trudng dung moi Toluene thu dugc hop chét (2).

Buwéc 2: Bio vé nhom -OH con lai bang Ether cia Dimethoxy-methane
(-OMOM) (2). Pun hop chat (2) voi Triphenylphosphine trong dung méi
Benzen ¢ 110°C trong 48 gid thu dugc mudi Phosphorane, hop chét (3).

Budc 3: Sir dung phan tng Wittig lién két hop chat (3) véi 1-nonanal bang
Sodium Bis(trimethylsilyl)amide dugc St dung lam moi truong bazo trong dung
moi THF thu duoc MOM-Ether cuaa hop chit (2)-3-dodecenyl-1-ol (4).

Budc 4: Loai bé sw bao vé nhdom -OH cia MOM-Ether bang cach khuay
hop chét (4) véi dung dich HCI lién tuc trong 24 gio thu duoc hop chét (5).

Buéc 5: Hop chit (Z)-3-dodecenyl-1-ol (Z3-12:0H) (5) duoc két hop véi
hop chat Crotonyl Chloride bang phan ung ester hda trong dung méi CH,Cl,
dudi méi trudng kiém cua Pyridine tao thanh hop chat (2)-3-dodecenyl (E)-2-
butenoate (Z3-12:E2).

Cho dén nay hop chat Z3-12:0H da dugc tong hop bang cac con dudng
khac nhau chu yéu théng qua phan bit cip va phan tng Wittig. M&i con
duong tong hop 6 nhiing wu, khuyét diém riéng thuc hién theo 2 nhom tac gia
duoc so sanh trong phan thao luan chung bén dudi:

* Con dwong tong hop thong qua phan wng bat cip: cac tac gia Heath
et al. (1986), Lo et al. (1992), Sureda et al. (2006) tong hop théng qua phan
g bat cap dé tao thanh hop chat Dodec-3-yn-1-ol, sau d6 khir néi ba bang
phan tng Lindlar dé thu duoc hop chat Z3-12:0H.

- Uu diém: hop chat Z3-12:0H c¢6 cau hinh Z (cis) cua ndi doi dugc
chon loc, tir d6 1am tang hiéu suat tong hop cua toan bo quy trinh.

- Nhwoe diém: phan ang bat cap sir dung cac chat phan ung dat tién, bao
gom cac tac nhan gdy ung thu nhu hop chat Ethylene oxide va Hexamethyl
phosphoric triamide (HMPA). Chat xdc tac Lindlar dung trong phan @ng khir
(Hydrogenation) 1 hdn hop cua chat Bariumsulfate va chi, 1a hop chat c6 tinh
doc doi véi siac khoe con nguoi. Do d6, con duong tong hop théng qua phan
g bit cap doi hoi phai duoc thuc hién trong diéu kién an toan nghiém ngit.

* Con dwdng tong hep thong qua phan &ng Wittig: Nguyen Cong
Hao et al. (1996), Mithran va Subbaraman (1999) di xay dung quy trinh tong
hop thanh hop chat Z3-12:0H théng qua phan (ng Wittig nhu sau:

Con dudng tong hop ctia Nguyen Cong Hao et al. (1996), hop chat Methyl
acrylate dugc str dung lam chat phan tng ban dau. Mac di, chua tim thay
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nhitng md ta cy thé, nhung qua so d6 con dudng téng hop caa Nguyen Cong
Hao et al. (1996) nhan thiy phan wng Brom héa nhdm chac Alken caa hop
chat Methyl acrylate biang Hydogen bromide dé tao thanh hop chat Methyl 3-
bromopropionate theo nguyén tic Markovnikov thi hiéu suit cua phan tng s&
rat thap. Thém vao dé, viéc loai bo sy bao vé nhém chire ruou cua Ester bang
Lithium aliminium hydride la phic tap hon so vai viéc loai bo su bao vé nhom
chtrc ruou cua Ether.

Con dudng tong hop cuia Mithran va Subbaraman (1999) st dung hop chat
Bromoacetal va hop chat 2-(2-bromo-ethyl)-[1,3]-dioxolane lam chat phan
mg ban dau. Pay 1a hop chat véi nhom chac Aldehyde duoc bao vé nén san
pham cua phan @ng Wittig 1a Olefinic acetal, sau khi loai bo sy bao vé nhém
chac chi thu dugc hop chat (Z)-3-dodecenal. Piéu nay lam cho con dudng
tong hop phai ting thém cong doan khir Z3-12:Ald dé thu duoc hop chat Z3-
12:0H. Toan bo con duong tong hop nay théng qua 8 budc thuc hién trdi qua
nhiéu cong doan rat phic tap.

Tong hop théng qua phan tng Wittig ¢6 wu khuyét diém nhu sau:

- Uu diém: khic phuc duoc viéc st dung cac chat 1a tac nhan gay ung
thu, trong khi diéu kién phan ung don gian, dé thyc hién véi chat phan ang ré
tién (so vé&i phan ang bt cap).

- Nhwge diém: phan tng Wittig c6 khuyét diém quan trong la tao thanh
hop chat Z3-12:0H dong thoi ¢ 2 cau hinh Z (cis) va E (trans) cua nbi doi
dan dén quy trinh phai thém cong doan khir hop chat Z3-12:Ald bang Sodium
borohydride dé thu duoc hop chat Z3-12:0H, quy trinh gém 8 budc, nhu vay
chi phi va thoi gian thuc hién phan ang s& gia tang, trong khi hiéu suat tong hop
cua quy trinh giam.

* Con dwdng tong hep hop chit (2)-3-dodecenyl (E)-2-butenoate (Z3-
12:E2) tai phong thi nghiém, PHCT, nam 2010

Con duong tong hop thong qua phan tng Wittig véi cac hop chat ban
dau 1a hop chat 1,3-propanediol va 1-nonanal. Trong quy trinh nay, phan ng
Wittig duoc diéu chinh dé tong hop chon loc cau hinh Z (cis) cua ndi doi trong
phan tir theo md ta cia Lé Van Vang va ctv. (2006). Vi vay, can thay doi diéu
kién phan tng, cu thé 1a thay ddi chat phan (ng n-Butyllithium bang hop chét
Sodium Bis(trimethylsilyl) amide, dé thu dwoc san pham Z3-12:0H chi ¢6 ciu
hinh Z (cis) da dugc mo ta boi Le Van Vang et al. (2008).

Dé khic phuc nhugc diém cua phan ung Wittig, thuc hién bang cach
chon hop chét phan tng ban dau it doc hai 1a hop chét 1,3-propanediol va 1-
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nonanal v&i nhdm chitc OH duoc bao vé baing OMOM ether va sir dung hop
chat Sodium bis(trimethylsilyl) amide dé tao méi trudng kiém cho phan @ng
Wittig, thu dugc san pham Z3-12:0H chi ¢6 cau hinh Z (cis), khdng phai thém
cong doan phan tach va tinh loc san pham Z3-12:0H dé chon loc ciu hinh Z.
Hiéu suat tong hop cua toan bo quy trinh théng qua 5 buéc thuc hién 1a 62%.
Quy trinh nay rat ngan cong doan tong hop, chi con 5 budc (con dudng téng
hop cua Mithran va Subbaraman (1999) cé 8 budc), it tén chi phi hda chat,
dung mai, véi do tinh khiét san pham cudi cung duoc kiém dinh bang Sic ky
khi khdi ph6 (GC-MS) dat trén 99%. Nhu vay, con dudng tong hop thanh hop
chat (2)-3-dodecenyl-(E)2-butenoate (Z3-12:E2) da thanh cong thong qua phan
rng Wittig khac phuc dugc nhuoc diém nhu trinh bay & trén.

- Uu diém: sir dung c&c hop chét ban dau it doc hai, diéu kién phan ang
don gian, d& thuc hién véi chat phan tng ré tién, ¢d san trén thi truong. Thay
d6i chat phan @ng dé chon loc cau hinh Z (cis) cua ndi doi trong phan tir, day
1a diém mau chét quan trong caa quy trinh tong hop tao nén su khac biét so
V61 cac quy trinh trude day.

- Khuyét d@iém: dé khac phuc phan tng Wittig tao thanh hop chat Z3-
12:0H ¢6 2 ciu hinh Z (cis) va E (trans) ctua ndi déi, bang cach thay d6i hop
chat phan ¢ng dé tao moi truong kiém cho phan tmg Wittig thu dugc san
pham Z3-12:0H chi c6 cau hinh Z (cis), quy trinh chi con 5 buéc, it ton chi
phi hoa chat, thoi gian, véi do tinh khiét dat trén 99%, hiéu suat toan bo quy
trinh 1a 62% (tir 3 g chit ban dau tong hop ra san pham cudi cung 13 1,86 g).

4.2.1.2 Tham dinh cau truc hop chat (Z)-3-dodecenyl (E)-2-butenoate

Sau khi tong hop duoc hop chét (Z)-3-dodecenyl (E)-2-butenoate tién
hanh gai mau hop chat nay qua phong thi nghiém Sinh thai hoa chat, Bo mon
Khoa hoc sinh hoc tng dung, Khoa Néng Nghi¢p, Truong Dai hoc Nong
nghiép va Cong nghé Tokyo, Nhat Ban dé phan tich mau. Hinh 4.5 trinh bay
két qua phan tich va tham dinh cau tric, do tinh khiét cua hop chat Z3-12:E2
t6ng hop bang cac phan tich Cong huong tir hat nhan va Sac ky khi khéi phé.

Str dung c6t thuy tinh phén tich 1a DB-23 va chuong trinh nhiét d6 nhu
sau: bt dau ¢ 80°C (trong 1 phat), tiép tuc ting 1én 210°C véi téc d6 8°C/phut
va gitr & 210°C trong 10 phdt thi hop chat Z3-12:E2 téng hop c6 thoi gian luu
la 14,14 pht véi @6 tinh khiét cua hop chat biéu hién 12 100% (Hinh 4.5 (A)).

Phé khéi lwong (Hinh 4.5 (B)) véi cac ion phan tir lwong M* & m/z 252
va Cac ion phan rd & m/z 166 (M-butenoic acid), 54, 69, 82, 96, 109, 124 va
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136 (hinh thanh do su phéan tach caa mot nhom CHjz hoac -CH,) da chang to
hop chét ester mach thang 16 carbon chtra 2 néi ddi trong phén tir.

Phé *H NMR (Phu luc B) cho céc cao diém ¢ J (ppm) =5,30-5,40 (1H, td,
J=7,31, 12,3 Hz), 5,46-5,55 (1H, dt, J=11,05, 7,44 Hz) c6 hang sb bt cap cua
cac germinal hydrogens 1a 12,3 Hz va 11,05 Hz cho thy ndi déi cua dan xuat
rugu ¢ cau hinh Z (cis) va cac cao diém ¢ 5,81- 5,87 (1H, dt, J=15,69, 1,59
Hz) va 6,91-7,03 (1H, qd, J=6,97, 15,61 Hz) c6 hang sb bat cip cua cac
germinal hydrogens 1a 15,69 Hz va 16,61 Hz, ching té ndi doi cua dan xuit
axit ¢ cu hinh E (trans).

Thém vao d6, phd *C NMR & (ppm)=14,14, 17,99, 22,72, 26,94, 27,36,
29,35, 29,35, 29,58, 29,66, 31,95, 63,73, 122,77, 124,39, 132,99, 144,56 va
166,59 (Muc 4.2.2.1 va Phu chuong) cho thay su hién dién ctua 16 carbon véi
cac cao diém ¢ 6 (ppm) 1a 122,77 (O=C-CH=CH), 124,39 (-CH=CH-CH,-),
132,99 (-CH,-CH=CH-) va 144,56 (-CH=CH-CHs), dua vao két qua phan tich
nay da xac dinh duoc ciu tric phan tir cua hop chat (2)-3-dodecenyl (E)-2-
butenoate (Z3-12:E2) (pheromone gidi tinh tong hop).

Alnignce NIC: 11030209 D'data ™
4000000 14

..........

1500000 (A)
0 (B)
----- AAAAAA
o 23-12:£2 .
...... M
oo v

Hinh 4.5: Phan tich GC-MS cua hop chat Z3-12:E2 téng hop

(A) Pho sic ky tong ion (TIC, Total ion Chromatogram);
(B) Pho khoi lugng (MS, Mass Spectrum).
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4.2.1.3 Piéu ché moi pheromone gigi tinh caa suing khoai lang

Sau khi tong hop thanh hop chat (2)-3-dodecenyl (E)-2-butenoate (Z3-
12:E2) la pheromone giéi tinh tong hop cua SKL, buéc tiép theo Ia thuc hién
diéu ché thanh méi pheromone gidi tinh tdng hop bing cach bom hop chat nay
vao tuyp cao su dé kim gitr va phong thich mui pheromone tir tir, ding dat bay
hip dan sung duc ti tidu diét ching & diéu kién ngoai déng. Tir d6, 1am co s&
cho viéc ung dung pheromone gigi tinh tong hop trong viéc phong tri SKL
theo hudng than thién véi moi truong, thay thé dan thude trir sdu hoa hoc doc
hai lam anh hudng t6i moi truong sinh thai va suc khoe con nguoi.

Pheromone gigi tinh tong hop, sau khi tinh loc, tao ra san pham cudi
cung dugc pha lodng trong dung méi n-Hexane ¢ nong d6 10 mg/ml (twong
tng 10 pg/pl). Dung cac microsyringe (dung cu kim bom héa chat) c6 dung
tich 25 va 100 pl dé rat dung dich pha lodng & cac nong do khéac nhau roi bom
vao tuyp cao su (quy cach 0,8 cm OD rubber septum, Aldrich, Germany) hoac
dng cao su non, dat cac tuyp cao su (6ng cao su non) nay vao trong ta hit hoi
doc khoang 10 pht 1am bay hoi dung méi. Sau do, lay tuyp cao su ra ngoai va
khong thém bat ky chat 6n dinh hay chat chéng oxy hda nao, tuyp cao su nay
goi la mdi pheromone gigi tinh tong hop cua SKL va duoc cho vao cac bao
nhdm ép miéng kin lai, dan nhan va luu trit bao quan trong diéu kién lanh cua
ta lanh cho dén khi 1am thi nghiém.

Trong qué trinh diéu ché mdi pheromone gigi tinh tong hop, cac thao
tac duoc thuc hién can than theo phuong phap md ta & trén, moi pheromone
gidi tinh tong hop khi sir dung ngoai dong thi hiéu qua hap dan sung duc vao
biy c6 thé kéo dai toi 2 thang. Nhu vay, viéc thay moi méi duoc thuc hién
dinh ky 2 thang/lan. Vu khoai lang c6 thoi gian sinh truéng tir 3-5 thang tiy
theo giéng khoai c6 thé sir dung 2 1an moi pheromone gigi tinh dé dat bay trén
ruong khoai hap dan sung duc vao bay trong subt vu khoai.

T6m lai, cac bude thuc hién diéu ché moi pheromone gidi tinh tong hop
cua SKL trong diéu kién phong thi nghiém dwgc mo ta theo Hinh 4.6 nhu sau:
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Microsyringe

Hinh 4.6: Cac budc diéu ché mdi pheromone gigi tinh tong hop cua sting khoai lang
(A) Pheromone téng hop hoa tan trong dung mdi n-Hexane;
(B) Pheromone tong hop dugc nhdi vao tuyp cao su;
(C) Pong goi mdi pheromone trong bao nhdm;
(D) Bao quan & diéu kién lanh trong ta lanh.

Buwéc 1: Pha lodng hop chat (2)-3-dodecenyl-(E)-2-butenoate (A) trong dung
moi n-Hexane tinh khiét & nong do6 10 mg/ml.

Bwéc 2: Dung microsyringe hat 30 ul dung dich pha lodng (Budc 1), tuong
trng véi 0,3 mg hop chét (2)-3-dodecenyl-(E)-2-butenoate, bom vao tlyp cao
su (B) dé lam moi pheromone gidi tinh.

Buwéc 3: Cho tuyp cao su (B) di dugc bom hop chat (Z3-12:E2) (moi
pheromone gidi tinh tong hop) vao bao gidy nhém han kin lai, bao quan & diéu
kién lanh trong ta lanh cho dén khi 1am thi nghiém hay &p dung ngoai dong.

4.2.2 Ung dung cia pheromone giéi tinh tong hep & diéu kién ngoai dong

4.2.2.1 Khao sat higu qud hdp ddn ciia pheromone gidi tinh tong heop déi véi
SKL ¢ diéu Kién ngoai dong tai huyén Binh Tan, tinh Vinh Long

a) Khdo sat hiéu qud hdp dén ciia pheromone gidi tinh téng hep ¢ cac khoi
Iwong/bdy khac nhau déi véi sting khoai lang ¢ ngoai dang

Két qua trinh bay & Bang 4.8 cho thiy cac NT ¢ moi pheromone 1a (2)-3-
dodecenyl-(E)2-butenoate & cac khdi luong san pham (KLSP) khac nhau déu
cho hiéu lyc hap dan cao hon c6 ¥ nghia so véi NT d6i chitng (moi 1a dung
moi n-Hexane). Diéu nay chiing to pheromone gidi tinh tong hop da cho hiéu
luc hdp dan SKL trén ruong khoai. Giira cac KLSP thi nghiém (0,1, 0,3, 0,5,
0,7 va 1,0 mg/bay) thi nghiém thic A-4 va A-5 c6 KLSP 14 0,7 va 1,0 mg/bay
cho hiéu qua hap dan sting duc lan luot 12 39 va 44 con/bay/tuan, tuong duong
nhau, c¢6 wu thé troi hon so véi cac NT khac. Tuy nhién, két qua phan tich
théng ké cho thay s lwong sting duc vao bay/tuan ¢ cac NT con lai déu tuong
duong nhau va khong khac biét ¥ nghia 5% so v6i 2 NT A-4 va A-5. Tur két
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qua nay c6 thé chon NT A-1 véi KLSP 0,1 mg/bay dé ap dung, tuy nhién qua
theo ddi s6 lwong sung duc vao biy nhan thdy hiéu luc hap dan sing c6 tinh
khong 6n dinh theo thoi gian so voi NT A-2, vi vdy dé &p dung pheromone
t6ng hop ¢ KLSP thap nham dam bao hiéu lrc hip dan sting 6n dinh theo thoi
gian trén dong rudng, co thé chon NT A-2 véi KLSP 13 0,3 mg/biy dé ap dung
lam moi pheromone 1a phi hop.

Bang 4.8: Hiéu qua hap dan cua pheromone gidi tinh tng hop ¢ céc khdi lwong san
phdm khac nhau ddi véi sting khoai lang tai x4 Thanh Loi, huyén Binh Tan, Vinh
Long, ndm 2010

t'\:lgﬁiiém Thanh phan sanKp,“ﬁ;r‘ﬁ‘éii So "("g;l%;:;%ui‘;‘;
(mg/bay)

A-1 Z3-12:E2 tinh khiét 0,1 23,07
A-2 Z3-12:E2 tinh khiét 0,3 21,7%
A-3 Z3-12:E2 tinh khiét 0,5 27,3
A-4 Z3-12:E2 tinh khiét 0,7 44,0
A-5 Z3-12:E2 tinh khiét 1,0 39,0
A-6 Z3-12:E2 chua tinh khiét 0,3 22,0%
A-7 n-Hexane (Pdi ching) 0 0,0°

CV(%) 11,84

*

Muc y nghia
Cac so trong cung mot cét co chir theo sau giong nhau thi khong khac biét nhau qua thong
ké o mitc ¥ nghia 5% va kiém dinh Duncan. So liéu cdc trung binh duoc chuyen doi sang
log(x+10) truoc khi phén tich thong keé.

Trong thi nghiém nay c6 NT A-6 vi KLSP 0,3 mg/bay chua tinh khiét
hop chat Z3-12:E2, dua vao dé so sanh voi san pham di tinh khiét & cung khoi
luong, 1am co s& danh gia so bo do tinh khiét cia pheromone tong hop thong
qua hiéu lyc hap dan sung duc vao bay. Theo gia thuyét néu hiéu luc hap dan
sting duc vao bay twong duong nhau thi d6 tinh khiét cua 2 san pham nay ciing
gidng nhau, nhu vay san pham tong hop khdng can thém cong doan tinh khiét
s& tiét kiém chi phi va thoi gian. Qua thir nghiém tham do c6 thé chon KLSP
0,3 mg/biy (chua tinh khiét) 1a pht hop véi thi nghiém nay, do & khéi luong
thap thi hiéu luc hip dan sting duc vao bay s& thé hién su khac biét rd hon so
vé6i khéi luong cao.

Két qua ¢ Bang 4.8 cho thdy (a) nghiém thic A-2 va A-6 cung khdi
lwgng SP 0,3 mg/bay cho hiéu qua hap dan sung duc twong dwong nhau (21,7
va 22 con/bay/tuan) va cung khac biét so voi ddi chitng & mirc ¥ nghia 5%; (b)
néu sir dung khdi lwong SP tinh khiét thap (tir 0,1-0,5 mg/bay) va chua tinh
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khiét (0,3 mg/bay) cho hiéu luc hap dan sing duc twong duong nhau, diéu nay
cho thay hop chat Z3-12:E2 tong hop c6 do tinh khiét cao; (c) khdi lwong
SP/bay cao c6 s6 luong sung duc vao bay cao so véi bay co khdi lugng SP/bay
thap, tuy nhién chwa c6 khac biét rd rét giita cac khéi luong SP/biy khac nhau.

Két qua nay ciing phu hop véi két qua thim dinh céu trdc pheromone
tong hop tai phong thi nghiém Sinh théai hoa chat, B6 mén Khoa hoc sinh hoc
ung dung, Khoa Nong Nghiép, Truong DPai hoc Néng nghiép va Céng nghé
Tokyo, Nhat Ban véi d6 tinh khiét san pham duoc kiém tra bang Sic ky khi
khdi phd (GC-MS) dat trén 99%, nhu vay quy trinh tng hop nay da tong hop
duoc hop chat Z3-12:E2 pheromone gidi tinh c6 do tinh khiét rat cao, khong
c6 1an tap chat trong san pham. Vi vay, san pham tong hop khéng can phai
thém cong doan tinh khiét nita, néu nhu bo qua dugc céng doan tinh khiét san
pham s& rat ngan thoi gian tong hop va giam bét lugng hoa chét sir dung trong
qua trinh tong hop pheromone gigi tinh cua SKL, gop phan lam giam gia
thanh san xuat moi pheromone.

Budc dau di danh gia hiéu luc hap dan va tim ra KLSP/bay phu hop,
cac nghién cau tiép theo nham tim ra diéu kién thich hop cho viéc ap dung
mdi pheromone gigi tinh tong hop cia SKL & ngoai déng da dugc thuc hién,
két qua khao sat dat duoc nhu sau.

b) Khdo sat d@nh hwéng cia kiéu tuyp méi Ién higu qua hdp dén cia
pheromone gidi tinh déi véi sing khoai lang ¢ ngoai dang

Két qua trinh bay & Bang 4.9 véi cling KLSP 14 0,3 mg/tuyp cao su (mdi)
cho thay ca 2 kiéu tuyp mdi & NT B-1 va B-2 déu cho hiéu qua hap din siing
duc tuong duwong nhau va khac biét so véi doi ching (BC: bay khong) & muc
y nghia 5%. Pic biét, ¢ tuan 3 va 4 cho thady NT B-2 (kiéu tuyp moi Viét Nam:
dng cao su non) c6 khac biét so véi B-3 (bay khong), nhung NT B-1 (kiéu
tuyp moi Aldrich, Bic) lai khdng khéc biét so véi NT B-3 & mic ¥ nghia 5%.
Nhu vay, chiing té kiéu tuyp moi Viét Nam (dng cao su non) 1 vat liéu nén c6
tac dung kim gitr va phong thich pheromone gigi tinh tong hop cho hiéu qua
hap dan sung duc cao va khdng 1am anh hudng dén chat lugng cia pheromone
giéi tinh khi duoc khao sat ngoai dong.

Viéc ap dung hoa chat tin hiéu (pheromone) dé quan ly con tring gay hai
thuong gap tré ngai quan trong, nhat 1a déi véi cac nudc dang phat trién noi
ma néng san ¢ gia tri thap, chi phi 4p dung cao. Trong d6, tuyp mdi chiém ti
1& chi phi dang ké. Nam 2010, 1 tuyp cao su Aldrich, Puc ¢6 gia o thoi diém
hién tai khoang 15.000 dong/tdyp. Viéc tim ra kiéu tuyp moi duoc san xuat &
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Viét Nam (khoang 50 ddng/dng cao su non) dé thay thé cho kiéu tuyp moi
Aldrich, Btc Ia tin hién rat tét, ¢@ mo ra trién vong 16n cho viéc ap dung hoa
chat tin hiéu dé quan ly cac loai con trung gay hai & Viét Nam. Bai vi, cing
khdi luong pheromone/tuyp mdi nhu nhau, gia thanh tuyp mdi phu thudc vao
vat liéu 1am tuyp moi. Néu chon vat liéu r& tién c6 san phu hop s& 1am giam
gia thanh tuyp moi mot cach dang ké va co hiéu qua kinh té.

Bang 4.9: Anh huong caa kiéu tuyp moi 1én hiéu luc hip dan cua pheromone gidi
tinh tdng hop ddi véi sting khoai lang & diéu kién ngoai dong, nim 2010

S6 lwgng sting duc vao bay (con/bay/tuin)

Nghiém Kiéu tuyp

thac  moi Tudnl Tudn2 Tuidn3 Tuin4 Tgmﬁ
B-1 Aldrich, buac 157,0* 119,7° 76,33% 90,67% 109,0%
B-2 Viét Nam 148,3*  149,3° 124,3° 141,0° 146,5°
B-3 DC (biy khdng) 0,0° 0,0° 0,0° 0,0° 0,0°
CV (%) 40,45 68,95 68,94 84,43 52,90

Murc y nghia * * * * *

Cac s6 trong clng mét cét cd cung chi theo sau giong nhau thi khong khac bi¢t nhau qua
thong ké ¢ mirc y nghia 5% va kiém dinh Duncan. (DC: doi ching). So li¢u cac trung binh
dwot chuyén doi sang log(x+10) truéc khi phan tich thong keé.

V& chat liéu tuyp cao su (mdi) qua quan sat cam quan nhan thay tuyp
mdi Aldrich, Prc ¢6 kich thuéc 16n, c6 nhidu mau sic, cao su déo va day hon,
sau thoi gian sir dung 2 thang con nguyén hinh dang, hinh tru tron rong bén
trong, dau 16n, dau nho, gia thanh cao, sé luong 1 kg vat lidu it. Nguoc lai,
tuyp mdi Viét Nam co kich thugc nho, chi ¢ mau vang, cao su déo va méng
hon rat nhiéu, 12 6ng cao su non (dung ghép ca chua) sau 2 thang sir dung c6
thé tu phan hay, hinh ng dai 2 cm, réng & gitra, gia thanh rg, sé luong 1 kg
vat liéu rat Ion.

Sau khi xac dinh duoc kiéu tuyp mdi phu hop, nghién ciru tiép theo s&
tim ra kiéu bay cho hiéu qua hip dan cao pht hop véi diéu kién ngoai dong.

¢) Khdo sat anh hwéng cia kiéu bdy 1én kha nang hdp ddn cia pheromone
gidi tinh téng hep déi véi sting khoai lang ¢ ngoai dong

Két qua trinh bay ¢ Bang 4.10 cho thiy sé luong sting duc vao bay ¢ 2
nghiém thiac C-1 (bay nudc+0,3 mg Z3-12:E2/tuyp) va nghiém thirc C-3 (bay
dinh+0,3 mg Z3-12:E2/tuyp) 1a twong duwong nhau va cao hon cé y nghia so
v6i 2 nghiém thuc C-2 va C-4 (d6i chuang, n-Hexane). Két qua nay cho thiy
hiéu qua bat dugc sung duc caa bay nuéce (109 con/biy/tuan) va biy dinh (68
con/bay/tuan) 1a twong duwong nhau, khdng khéc biét y nghia. Tuy nhién, sb

89



lwong sting duc vao bay trén thuc té ¢ biy nuéc cao gap 1,6 1an so vai bay
dinh. Két qua nay phu hop vai nghién cau caa Smit et al. (1997) biy nudc
dang chai tron cao cho hiéu qua hap dan cao nhat so véi céc loai biy khac nhu
biy thing, by can dau, biy s6 va biy dinh trén 2 dbi twgng SKL 1a loai Cylas
puncticollis va C. brunneus ¢ Uganda.

Bang 4.10: Hiéu qua cua kiéu biy lén kha ning hap dan ciia pheromone gigi tinh ddi
véi thanh trang SKL trén ruong khoai lang tai huyén Binh Tan, nam 2010

Nghiém  Thanh phan S6 lwong siing duc

Dang kiéu biy

thirc mdi pheromone (con/bAy/tuin)
C-1 Z3-12:E2 (0,3 mg) Bay nudc, chai 1,5 lit 109°
C-2 n- Hexane Bay nudc, chai 1,5 lit 0°
C-3 Z3-12:E2 (0,3 mg)  Bay dinh, Takeda 68
C-4 n- Hexane Bay dinh, Takeda 0°
CV(%) 13,30

Murc y nghia *

Cac s6 trong clng mét cét cd cuing chiz theo sau gié'r]g nhau thi khdng khac biét nhau qua
thong k& ¢ muc ¥ nghia 5% va kiém dinh Duncan. So liéu cdc trung binh dwoc chuyén doi
sang log(x+10) truoc khi phén tich thong ké.

Theo Le Van Vang et al. (2008) viéc st dung bay dinh cho hiéu qua hap
dan buém sau vé boa (Phyllocnistis citrella) rat cao (178,4 buém/bay/dém).
Tuy nhién, d6i véi SKL thi bay dinh to ra khdng c6 hiéu qua hap din vuot troi
hon so véi bay nudc. Két qua nay co thé do tap quan sinh séng khac nhau giita
SKL (C. formicarius) va buém sdu vé bua (P. citrella) noi riéng, cling nhu
giita bo canh cing (Coleoptera) va b canh vay (Lepidoptera) néi chung. Két
qua trinh bay ¢ Bang 4.10 cho thay ca 2 loai bay déu cho hiéu qua tiéu diét
SKL la twong duong nhau. Tuy nhién, néu so vé hiéu qua kinh té thi bdy nudc
cd gié tri kinh té cao hon so véi biy dinh, vi biy dinh duoc nhap tir Nhat Ban
Vv6i gia khoang 250.000 dong/bay, con bay nudc ré tién hon nhiéu (khoang
1.200 dong/bay). Mic khac, biy nudc dé tim mua ¢ Viét Nam va c6 thé su
dung dai trd d& dang hon, phu hop véi diéu kién & Viét Nam, nhat 1a & ving
PBSCL, c6 thé ttng dung mot cach rong rdi ngoai ddong, ndng dan dé chap
nhan hon va c6 thé tim kiém vat liéu nay mot cach dé dang. Nhu vay, by dinh
V6i gia thanh quéa dat, do nhap tir Nhat Ban, chi thich hop cho viéc nghién cau
cha khong phu hop sir dung rong réi. Trong khi d6, bay nudc 1a loai bay cho
hiéu qua hap dan sung duc va ¢ hiéu qua kinh té cao.

Sau khi tim ra duoc kiéu bdy bang vat liéu don gian, ré tién, dé sir dung,
viéc tim hiéu mau sic caa biy c6 anh hudng téi hidu qua hap din siing ngoai
d6ng hay khong ciing dugc nghién ctu tiép theo.
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d) Khdo sat danh hwéng cia mau sdc bdy Ién khd ndng hdp dén cha
pheromone gidi tinh téng hep déi véi sung khoai lang 6 ngodi dong

Két qua trinh bay ¢ Bang 4.11 cho thay sé lwgng sting duc vao by & cac
NT D-1 (bay binh thuong), D-2 (bay dan keo mau xanh) va D-3 (bay dan keo
mau vang) 1a twong dwong, khdng khac biét ¥ nghia 5%. Diéu nay ching to
mau xanh dwong va mau vang khdng anh huong 1én hiéu luc hap dan cua
pheromone gidi tinh d6i vai SKL. Vé khia canh mau sac, nhat 14 mau vang, da
duoc nghién ctu va ang dung rong rdi xem nhu 1a bién phap vat ly (bay dinh
mau vang) dé thu hat con trang. Tuy nhién, do tic dong 1én thi giac caa con
triing nén pham vi tic dong (hap dan) ciia mau sac la khdng 16n. Trong khi do,
pheromone gidi tinh 1a loai tin hiéu héa hoc ¢é tac dong 18n hé than kinh khiu
giac cuia con tring, nén pham vi hap dan I1a 16n hon rat nhiéu so véi mau sac.
Bang 4.11: Anh huéng ciia mau sic bay dbi véi thanh tring sting khoai lang tai xa
Thanh Lgi, huyén Binh Tan, tinh Vinh Long, nam 2010
Thanh phan moi

S6 lwgng sting

Nghiém Mau sic bay
thic pheromone pheromone x d:,rc
(Z3-12:E2) (con/bay/tuan)
D-1 0,5 mg/bay Bay binh thuong 156,9°
D-2 0,5 mg/bay Bay dan keo mau xanh 115,5%
D-3 0,5 mg/bay Bay dan keo mau vang 172,3
D-4 0,5 mg nudc cét DC (bAy binh thudng) 0,0°
CV(%) 22,13
Mtrc y nghia *

Cac so trong cung mét cgt co cung cha theo sau giong nhau thi khdng khac biét nhau qua
thong k& o mirc ¥ nghia 5% va kiém dinh Duncan. DC: doi chimng. So li¢u cac trung binh
duwot chuyén doi sang log(x+10) truéc khi phén tich thong ké.

Mit khac, thanh trung SKL thuong hoat dong nhiéu vé dém, nén anh
huong cua mau sic (néu cd) 1én hiéu lyc hap dan caa pheromone gidi tinh 1a
rat thap va khéng khac biét thong ke.

Khi dat by pheromone gidi tinh & ngoai dong, viéc tim hiéu do cao dat
bay trén ludng khoai c6 anh hudng téi hidu qua hap dan sung hay khong ciing
dugc nghién ctu tiép theo.

e) Khdo sat dnh hwong cia d¢ cao dat bdy 1én khd ndng hdp dan cia
pheromone gidi tinh téng hep déi véi suing khoai lang ¢ ngoedi dong

Két qua trinh bay ¢ Bang 4.12 khao sat sy anh huong cua do cao dat bay
lén kha niang hap dan cua pheromone gidi tinh ddi voi SKL cho thiy sé luong
sting duc vao bay & cac nghiém thirc c6 do cao dat bay tir 0 m (ctra bay ngang
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tan 14 khoai) dén 30 cm, 50 cm va 1 m (cira biy cao hon tan 14 khoai) I tvong
duong, khong khac biét ¥ nghia 5%, (dao dong tir 22,9- 39,6 con/bay/tuan).
Nhu vay, chiéu cao dat bay trén ruong khoai lang ciing khong c6 anh huong dén
kha ning hap dan SKL cua bay pheromone. Vi thé, cé thé chon viéc dit biy ¢
d6 cao 0 cm (ngang tan 14 khoai) 1a tét nhat, vi bdy duoc dit ¢b dinh trén mat
ruong, co thé tranh duoc dd ngi va dd ton cong strc ciing nhu chi phi treo bay
lén cao. Tuy nhién, két qua nay c6 su khac biét so véi nghién ciru cua Reddy
(2012) da thuc hién trén loai sing nay cho thay chiéu cao 50 cm cd sé luong
stng duc vao biy cao hon so vé6i chiéu cao dit biy khac nhau (sat mat dat hay
cao hon 1 m), c6 thé diéu kién thi nghiém khac nhau nén két qua ghi nhan
cling khéac nhau.

Bang 4.12: Anh huong cua do cao dit bay I&n kha ning hap dan cua bay pheromone
gioi tinh d6i véi suing khoai lang tai Binh Minh, nim 2010

e Tk pwaiy g
E-1 0,5 mg/bay 0 cm (ngang tan 14) 36,3°
E-2 0,5 mg/bay 30 cm 39,6
E-3 0,5 mg/bay 50 cm 22,9°
E-4 0,5 mg/bay 1m 23,2°
E-5 0 mdi/bly 0 cm (déi chang) 0,0°
CV(%) 33,28

Murc ¥ nghia *

Cac s6 trong clng mét cét cd cung ché theo sau gié'r]g nhau thi khong khac bi¢t nhau qua
thong ké ¢ murc y nghia 5% va kiém dinh Duncan. So liéu cdc trung binh duot chuyén doi
sang log(x+10) trueac khi phan tich thong ké.

Qua céc két qua nghién ctu trén di tim ra dwoc cac diéu kién thich hop
dé dat bay pheromone & ngoai dong cho hiéu qua hap din sung duc cao, budc
tiép theo l1a st dung bay pheromone lam céng cu tim hiéu qui luat bién dong
quan thé SKL ngoai tu nhién trong suét nim, 1am co s& cho viéc du tinh, dy
bao, quy luat phét sinh va phat trién cia ddi twong gay hai nay trong qua trinh
san xuét khoai lang.
4.2.2.2 Khdo sat dién bién mat sé quan thé sing khoai lang bang
pheromone gidi tinh téng hep & ngodi dong tai tinh Vinh Long

a) Ghi nhdn téng quét tinh hinh trén rugng khdo sat

Tai 4 dia diém khao sét dién bién mat sé quan thé SKL & cac khu vuc
trong khoai lang thudc tinh Vinh Long duoc trinh bay ¢ Hinh 4.7 cho thay
SKL hién dién trong suét thoi gian khao sat (12 thang).
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Dién bién mat sé quan thé SKL tai 4 dia diém khao sat rat phuc tap,
khong gidng nhau, mat sé sung duc vao bay dao dong tir 300 dén 2.000
con/bay/2 tuan. Riéng khu vuc x& Thanh Loi tao ra 1 cao diém rat 16n 1én dén
8.013 con/bay/2 tuan vao dau thang 4/2010 va 2 cao diém khac thip hon vao
dau thang 10 va cudi thang 12/2009 véi sé lwong sung duc vao bay tir 2.021-
2.303 con/bay/2 tuan.
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Hinh 4.7: Dién bién mat s6 quan thé SKL tai 4 xa Pong Binh, Thanh Loi, Tan Qudi,
Téan Hung, tinh Vinh Long tir 05/8/2009 déen 03/9/2010
—.— . —e—: —8— = 5§ luong suing duc vao bay tai xi Pong Binh, huyén Binh

Minh; xa Tan Hung, Tan Qudi va Thanh Loi, huyén Binh Téan, Vinh Long.
= nhiét do; I:l = lugng mua

Trong khi d6, 3 dia diém con lai tai xd Pong Binh, Tan Hung va Tan
Quoi cha yéu c6 1 cao diém tir dau thang 9 dén giira thang 10/2009 véi sb
lwong sung duc vao bay dao dong tir 1.601-2.770 con/bay/2 tuan.

Nhiét d6 trung binh cua cac thang trong thoi gian khao sat tai tinh Vinh
Long dao dong tir 26,1-29°C cho thay din bién mat sé quan thé SKL khong
phu thudc vao nhiét ¢6 méi truong.
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Luong mua ciing bién dong ting giam trong nam, khdng phu hop theo
quy luat phat trién cua SKL. Thoi diém mua nhiéu tly theo ting dia diém
khao séat c6 noi mat s sung ting 1én cao, c6 noi mat sé giam xubng thap. T
két qua khao sét cho thay din bién mat sé quan thé SKL khong phu thudc
nhiéu vao luong mua.

Nhin chung, dién bién mat sé SKL trong thoi gian 12 thang theo dbi tai 4
xa thugc tinh Vinh Long khong phu thudc vao Iwgng mua va nhiét do moi
treong. ma cha yéu phu thudc vao mua vu khoai lang va co cau cay trong &
tung khu vuc khao sat.

b) Dién bién mdt sé quan thé sting khoai lang tgi xi@ Péong Binh, huyén
Binh Minh, tinh Vinh Long

Két qua khao sat dién bién mat s6 SKL ¢ dia diém 1 tai xa Pong Binh,
huyén Binh Minh, tinh Vinh Long duoc trinh bay & Hinh 4.8 cho thay:
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Hinh 4.8: Dién bién mat s quan thé sting khoai lang tai xa Dong Binh, huyén
Binh Minh, tinh Vinh Long, tir ngay 05/8/2009 dén ngay 03/9/2010

—m— =56 luong thanh tring duc vao by, = nhiét do; I:l = lugng mua
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Quan thé SKL hién dién mat sé cao khi ruong dang trong khoai lang, sé
luong sting duc vao bay bat dau ting cao tir 03/9/2009 va hinh thanh 1 cao
diém vao ngay 16/10/2009 véi sé lugng sting duc vao bay cao nhat 1a 1.688
con/bay/2 tuan va thoi gian ndy tring véi giai doan thu hoach khoai cia nong
dan. Sau d6, khi hét vu khoai lang mat sé quan thé SKL giam xudng, tir dau
thang 01/2010 dén dau thang 9/2010 véi sé luong sting duc vao bay thap, it
bién dong, do nong dan noi day thuong chi trong 1 vu khoai trong nam, giai
doan nay ho thay ddi co cau cay tréng, cit vu khoai chuyén sang luan canh Vi
cay trong khac nhu dau phong va dau bap thi quan thé sing giam xuéng va

duy tri & mat s6 thap.

¢) Dién bién mdt sé qudn thé sting khoai lang tgi x& Thanh Lei, Tan

Quai, Tdan Hung, huyén Binh Tan, tinh Vinh Long
Két qua khao sat dién bién mat sé6 SKL ¢ dia diém 2 tai xa Thanh Lo,
huyén Binh Tan, tinh Vinh Long c6 sb luong sing duc vao bay la cao nhat

trong cac dia diém khao séat khac.

Hinh 4.9: Dién bién mat s6 quan thé sting khoai lang tai huyén Binh Tan,
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tinh Vinh Long, tir ngay 05/8/2009 dén ngay 03/9/2010

-8 —e—:

Téan Hung, huyén Binh Téan, Vinh Long;
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= sb luong thanh trung duc vao

= nhiét do;
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tai xa Thanh Lgi, Tan Qudi,

= lugng mua
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Dién bién mat sé quan thé SKL tai x4 Thanh Lgi trinh bay & Hinh 4.9 cho
thdy s6 luong sung duc vao biy thap tir thang 8 dén thang 9/2009, sau d6 ting
Ién tao thanh cao diém vao dau thang 10/2009 dat 2.303 con/biy/2 tuan va giam
xudng duy tri mat sb thap hon. Sau dé tiép tuc ting 1én tao thanh cao diém vao
cubi thang 12/2009 dat 2.021 con/bay/2 tuan va giam dan xudng rat thap tir dau
thang 01/2010, dén thang 3/2010 sb lugng sung duc vao by bat dau ting 1én
dot bién tao thanh cao diém vao dau thang 4/2010 dat cao nhat la 8.013
con/bay/2 tuan. Két qua dot ndy cao gap 4 1an so véi 2 dot cao diém vao dau
thang 10 va cudi thang 12/2009. O cac dot mat sb sung duc vao bay dat cao
diém trén déu tring voi giai doan thu hoach khoai caa néng dan.

O noi day nong dan thuong trong khoai lang rdi vu trong nim va luan
canh véi céc cay trong khac, cao diém dot 1 va 2 tring vao giai doan thu hoach
khoai rii rac, dén cao diém dot 3 vao thang 4/2010 mat sé sung dyc tang 1én rat
nhanh, cd thé do thoi diém nay ndng dan lan can thu hoach khoai tap trung
nhiéu hon nén sung c6 su di cu sang rudong khao sat 1am cho mat sb sung duc
vao bay ting 18n cao nhat va rat nhanh.

Két qua khao sat dién bién mat s6 SKL & dia diém 3 tai xd Tan Quéi,
huyén Binh Tan, tinh Vinh Long cho thiy mat sb siing duc vao bay thap trong
thang 8/2009 va tang 1én nhanh dat cao diém vao dau thang 9/2009 (2.770
con/bay/2 tuan), sau d6 mat s6 sing giam xudng rat nhanh. Bén cubi thang
10/2009 s6 lwong siing vao bdy ting nhe trg lai, dat cao diém nho tha 2 va
giam thap dan. Bén dau thang 5/2010 sb lwong sting vao biy ting nhe tro lai,
tao thanh cao diém nho thi 3 va sau dé giam dan dén thang 9/2010. Tai dia
diém khao sat nay, két qua ghi nhan sé lugng sing duc vao bay pheromone
cao nhat 1a 2.770 con/bay/2 tuan va thap nhat 1a 32 con/bay/2 tuan.

Qua theo dbi dién bién mat sb siing duc vao bay co bién dong tang giam
trong thoi gian 12 thang va tao thanh 1 cao diém vao dau thang 9/2009 c6 mat
s6 sling cao nhat, nhan thiy dot cao diém nay déu tring vai thoi gian thu
hoach khoai caa ndng dan tai dja ban khao sat. C6 thé do noéng dan noi day chi
canh tac 1 vu khoai lang trong nam va thu hoach vao thang 9/2009. Sau khi
thu hoach, néng dan thu gom céc phé pham (tan du thyc vat) trén ruong khoai
chat thanh timg déng trén b dé hoic gan nha, d6 chinh 14 noi SKL tiép tuc cu
trd, luu ton trén tan du thuc vat va sting thoat ra tir cac cu khoai bi nhidm sting
(phé pham) s& 1a ngudn suing con lai sau thu hoach tiép tuc vao bay lam cho
mat sé sting tiang I&n tao thanh cao diém nho vao cubi thang 10/2009, dén dau
thang 5/2010 mat sb sting tang 1én tao thanh cao diém nho, c6 thé do sting di
chuyén tir cac x4 1an can sau thu hoach t&i khu vuc khao sét bit dau vu méi.
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Két qua nghién cttu cua Miyatake et al., (1995) da ghi nhan khoang cach
phan tan cua suing ¢ diéu kién ngoai dong khi khdng c6 trong khoai lang 1 16n
hon so vdi tai cac ving co trong khoai lang. Khoang cach di chuyén Ién nhat
cua sling ¢ noi c6 trong khoai 1a 500 m, trong khi d6 tai noi khong trdng khoai
lai 1én dén 1.000 m. Tir d6, cho thay sung c6 thé di chuyén qua lai d& dang
gitra cac ruong khoai lang 1an can trén dién rong.

Két qua khao sat dién bién mat s6 SKL & dia diém 4 tai xa Tan Hung,
huyén Binh Tan, tinh Vinh Long cho thidy mat s6 sing duc vao biy thap vao
thang 8/2009 va ting 1én hinh thanh cao diém tha nhat vao giira thang 9/2009,
sau d6 mat sb siing giam dan tir dau thang 10/2009 ludn duy tri ¢ mat sb thap.
Pén dau thang 8/2010 mat sb sung duc vao bay bat dau ting trd lai dén dau
thang 9/2010 tao thanh cao diém thtr hai véi s6 luong siing duc vao bay cao
nhat 1a 2.767 con/bay/2 tuan. Trong suét thoi gian khao sat mat sb sung duc
vao bay thap nhat 12 86 con/bay/2 tuan (vao gitta thang 10/2009).

Dién bién mat sb sing vao bay pheromone twong ddi thap, it bién dong
theo thoi gian va tao thanh 2 cao diém vao giira thang 9/2009 va dau thang
9/2010 cho thay quy luat quan thé SKL gia ting mat s6 Ién cao chu yéu vao
thang 9, tring véi thoi diém thu hoach khoai lang tap trung cua ndng dan tai
khu vuc nay. Quan sat thuc té nhan thay do dia ban khao st nay cé dia hinh
tuong ddi thap hon so véi cac xa 1an can, ruong dé bi ngap nudc trong mua li
cho nén néng dan thu hoach khoai tap trung vao thang 9 dé né tranh 1ii gay
ngap ung thdi ci. Mit khéc, do vi tri noi day cach xa cac sdng 16n nén thuong
xuyén bi thiéu ngudn nudce tudi trong moa kho. Vi thé, ndng dan tai x& nay chi
canh tac tap trung 1 vu khoai lang trong nim va dén thang 9 hang nam 1a thoi
diém thu hoach khoai 1am cho mat s6 SKL tiang lén cao vao thoi diém nay.
Sau d6, quan thé sting giam xudng do nong dan chuyén sang canh tac lda.

Mt khac, khoang thoi gian tir thang 10/2009 dén thang 8/2010, mat 6
sting dao dong rat thap, c6 thé 1a do sau khi thu hoach khoai thi cac tan du
thue vat duoc néng dan don sach va chon vui dudi nude, dat, ho lam tét vé
sinh dong rudng sau thu hoach, cho ruéng ngap nuéc trong mua 1ii, cling giup
tiéu diét sung con luu ton trong tan du thuc vat. Piéu nay cho thay viéc thu
gom, don sach va chdn vui phé pham sau thu hoach dé han ché su phét trién va
lay lan cta quan thé SKL Ia rat can thiét. Theo Ha Quang Hung (2005) va
Nguyén Btc Khiém (2006) cho rang khi thu hoach khoai can thu gom triét dé
cac tan du thuc vat trén ruong khoai chon vui dudi hd sdu 20-30 cm.

TOm lai, dwa vao két qua khao sét tai 4 dia diém trén cho thiy mat sé
quan thé SKL luén bién dong ting giam trong 12 thang, thu hoach 1 thoi diém
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sing vao bay dat mat s6 cao nhat. Sau d6, mat sb sung giam khi ndng dan
chuyén ddi co cau cay trdng, khdng phai 1a ky chu caa sing. Vi vay, luan canh
la bién phép ky thuat canh tac rat quan trong han ché su phét trién cua quan
thé SKL. Diéu nay phu hop véi Nguyén Bic Khiém (2006), tac gia cho rang
khoai lang phai thuc hién bién phéap luan canh, t6t nhat 1a véi 0a s& han ché
duoc su gay hai cua sung. Nguyén Vin Huynh va L& Thi Sen (2011) ciing
khuyén céo néu co6 diéu kién thi sau vu trong khoai lang nén luan canh véi cay
trong khac khong phai 1a thire an cua sting, tét nhat 1a véi cay lta dé tranh tinh
trang sung lay lan sang vu sau.
4.2.2.3 Pdnh gid higu qud phong tri sing khoai lang bang pheromone gidi
tinh téng hep ¢ ngodi dong tai huyén Binh Tén, Vinh Long

a) Dién bién mdt sé sung khoai lang trén rugng ddt bdy pheromone

Két qua theo dai dién bién mat s6 SKL trén cac ruong dat bay pheromone
gidi tinh thé hién & Hinh 4.10 va Hinh 4.11 cho thay dién bién mat sb sung
vao by & nghiém thic 12 biy/1.000 m?® ludn cao hon so vé6i nghiém thuc 6
bay/1.000 m? qua cac thoi diém quan sat trong ca 2 vu khoai lang (mua thuan
va mua nghich), nhin chung la dién bién mat s6 sting vao bay bién dong tuong
tu nhau trén 2 rudng va ca 2 vu khoai lang.

* Péi véi v 1 (vu mla thudn)

Két qua vu 1 trinh bay ¢ Hinh 4.10 cho thay sé luong sting vao biy ting
dan theo thoi gian va duy tri & muc cao dén cubi vu.
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Hinh 4.10: Dién bién mat s6 SKL trén 2 ruong thi nghiém ¢ vu 1
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Tir dau vu dén khoang 1 thang trude khi thu hoach (119 ngay sau khi
trdng), s6 luong sing vao bay rat thip va ting cham dan theo thoi gian, binh
quan dudi 70 con/bay/2 tuan. Sau thoi gian ndy, s luong sting vao bay bat
dau tang lén rat nhanh, nhat 1a thoi diém 15 ngay truée khi thu hoach (tir 137-
149 NSKT). Trong giai doan nay, sé lugng sting vao bay trung binh 1én dén
369 con/bay/2 tuan & nghiém thirc 6 bay va 573 con/ bay/2 tuan & nghiém thuc
12 bay/1.000 m*.

Két qua trén cho thiy giai doan dau khoai phét trién than, 14 thi sting c6
Xuat hién trén ruong voi mat s rat thap, dén 2,5 thang (75 NSKT) khoai bét
dau tao cu va phat trién 16n dan 18n thi mat sb sung c6 khuynh hudng gia tang.
Do suing thich gay hai trén ca hon trén day khoai, nhat 13 giai doan cu Ion gan
thu hoach thi mat s6 sung ting 1én rat nhanh. Do diy la mua thuan nén nong
dan thu hoach tap trung vao thang 5/2010 sung tich lily mat s6 dén cudi vu,
lam cho mat sb sung gia ting nhanh chong vao thoi diém thu hoach.

* Péi véi vu 2 (vu mUa nghjch)

Két qua dién bién mat s6 SKL & vu 2 (Hinh 4.11) cho thay s6 lwong stng
duc vao bay kha nhiéu va bién dong ting giam theo thoi gian. Dién bién mat
s6 sting vao bdy ¢ 2 NT 6 bdy va 12 bay/1.000 m? twong tw nhau, cling quy
luat bién dong mat s quan thé sing trén ruong thi nghiém. Trong d6, NT 6
bay/1.000 m? c6 mét sb sting vao bay luén cao hon so véi NT 12 bay/1.000 m?
trong sudt vu, so véi vu 1 thi dién bién mat sé sting vao bay ¢ 2 NT hoan toan
nguoc nhau.

= 3000

~<R

2500 —

y/2 tu

—=— 6 bly/1.000 m?

a

200 —

—4— 12 bAy/1.000 m?
1500 |

’

Sung duc (con/b

1000 _|

500 _

0

\ \ \ \ \ \ \ !
45 59 75 88 103 118 133 140

Ngay sau khi tréng

Hinh 4.11: Dién bién mat sb sung khoai lang trén 2 ruong thi nghiém & vu 2
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NT 6 biy/1.000 m? & giai doan tir 45-75 NSKT, mat sb sung duc vao bay
tang dan theo thoi gian (tr 500-1.000 con/bay/2 tuan). Bén giai doan tir 75-88
NSKT, mat sé stiing vao bay trong 2 tuan giam nhanh (tir 1.000 con/bay giam
xudng 208,5 con/biy). Sau d6, mat sb sung duy tri & mat sé thap, it bién dong,
tir 167,5-312,5 con/bay, dén giai doan 7 ngay trudc khi thu hoach (tir 133-140
NSKT) mat s siing duc vao by ting 1én nhanh chong dat 2.623 con/bay/tuan.

NT 12 bay/1.000 m? & giai doan tir 45-75 NSKT, mat sé siing vao bay
tang cham theo thoi gian (tir 100-368,5 con/bay/2 tuan). Bén giai doan tir 75-
133 NSKT, mat sb siing vao bay giam xudng va duy tri & mat sé thap, it bién
dong, tir 63,2-126 con/biy/2 tuan. Sau d6, mat s sing vao bay ting 1én rat
nhanh dén thoi diém thu hoach (140 NSKT) dat 1.560 con/bay/tuan.

Két qua trén cho thay thi nghiém & vu 2 xudng giéng vao thang 8/2010
day 1a giai doan mua mua va mua I, ruong thi nghiém 1a noi dat go cao, co
thé canh tac khoai lang quanh nim nén mat sé sing vao bay trén 2 rudng thi
nghiém dién bién khac hon so véi vu 1 ndng dan tap trung canh tac khoai lang
dong loat trén dién rong. O vu 2, tir giai doan dau dén 2,5 thang (75 NSKT)
mat s6 sung c6 khuynh hudng gia ting, c6 thé do diéu kién vé sinh dong ruong
sau thu hoach va truée khi trong, sung 12y lan tir vu truée két hop véi sung di
chuyén tir cac ruong khoai 1an can dang thu hoach sang ruong thi nghiém lam
cho mat sb suing bién dong ting giam khac thudng so véi vu 1.

Tuy nhién, sy bién dong mat s sung trén 2 rudng thi nghiém dién bién
cung quy luat 1a khi mat sb ting dén mot thoi diém nao d6 chdng s& giam do
su canh tranh vé thtrc an, noi &, mat 6. Pén giai doan gan thu hoach thi mat
s6 sting duc vao bay gia ting nhanh chéng tao nén &p luc sting rat cao vao thoi
diém cudi vu. Pay ciing 1 van dé kho khan d6i véi nong dan c6 ¥ dinh neo cu
cho gia ban hop 1y hon. Bé dbi pho véi thiét hai do sting ndng dan thuong &p
dung bién phap hoa hoc phun thudc thuong xuyén hon cho dén ldc thu hoach.

b) Thanh phdn con triing gay hgi va thién dich trén rugng thi nghigm

* Thanh phan con trung gay hgi trén rugng thi nghigm

+ Doi véi vu 1 (v miia thudn)

Két qua khao sat & vu 1 ghi nhan con tring gay hai trén ruong thi nghiém
tai huyén Binh Tan, Vinh Long ¢ Bang 4.13 cho thay thanh phan con tring
gay hai & NT ddi chiang (xir Iy sing theo céch cua nong dan) it hon so vdi 2
NT 6 bay va 12 biy/1.000 m? (twong &ng 12 10 loai so vai 15 loai va 12 loai).

NT 6 biy/1.000 m?, c6 thanh phan gay hai bao gém 15 loai. Trong do6, bo
canh vay (Lepidoptera) chiém da sé (7 loai), 2 lodi thuoc bo céanh cing
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(Coleoptera), 3 loai thudc bo canh déu (Homoptera), 1 lodi thuoc bd canh to
(Thysanoptera), 1 loai thuoc bo hai cadnh (Diptera) va 1 loai nhén do thuoc bo
nhén (Acarina). Két qua cho thay sau an tap, ray phan trang va doi duc lon 12 3
loai gay hai xuat hién nhiéu (+++), phd bién nhat. Ké dén 1a 4 loai gdm ray
mém, bo tri, bo dua, sdu do thi it xuat hién hon (++) va 8 loai con lai rat it xuat
hién (+) (ray xanh dudi den, miéng kién xanh, sau xép 14, sdu xanh da lang,
sau cudn 14, sung khoai lang, sau sitng va nhén do). Trong d6, SKL chi hién
dién & NT nay voi mirc d6 phé bién rat thap (dudi 22%), ly do giai thich cho
diéu nay da duoc thao luan & phan trén (dién bién mat s6 SKL trén 2 ruong thi
nghiém ¢ vu 1).

Tai NT dat 12 biy pheromone/1.000 m?, thanh phan c6n triing va nhén
hai ghi nhan duoc it loai hién dién hon, gom c6 12 loai. Trong d6, b canh vay
(Lepidoptera) chiém da s6 voi 5 loai, 3 loai thuoc bo canh déu (Homoptera), 1
loai thudc bo canh cing (Coleoptera), 1 loai thuoc bo canh to (Thysanoptera),
1 loai thuoc bo hai canh (Diptera) va 1 loai nhén (Acarina).

Bang 4.13: Thanh phan cdn tring gay hai trén cac ruong khoai lang & vu 1 tai huyén
Binh Tan, Vinh Long, tir thang 12 niam 2009 dén thang 5 nam 2010

Mirc d9 pho bién caa cac loai trén rudng
6 bay/ 1.000 m* 12 bAy/1.000 m*  Pdi chirng

TT Tén thong thwong

1 Sauantap +++ +++ +++
2 Ray phan tring i+ ++ +
3 Doiduc lon +++ ++ -+
4 Ray mém ++ ++ 4t
5 Bodua ++ ++ ++
6 Nhén do + ++ +4+
7 Botri ++ ++ ++
8 Raiy xanh dudiden + ++ ++
9 Miéng kién xanh + +

10 Sau duc day +

11 Séau Xép 14 + ++

12 Séau xanh da lang + + +4+

13 Saucubn la

14 Sau do ++ +

15 Sung khoai lang +

16 Sau sung +

Ghi cha: Mize dé pho bién cia cac loai trén cac rugng thi nghiém:
+: rat it xuat hién (sé lan bdt gap < 22%)
++: it xuat hién (so lan bt gap tir 22 - 50%)
+++: xuat hién nhiéu (sé lan bt gap > 50%)
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Két qua cho thiy sdu an tap va ray phan trang 1a 2 loai xuat hién nhiéu
(+++), phd bién nhat. K& dén cac loai gom doi duc lon, rdy mém, bo tri, bo
dua, ray xanh dudi den, sdu xép 14 va nhén do thi it xuat hién (++) va 3 loai
con lai rat it xuat hién (+) 1a siu do, sau duc day va sau xanh da lang, hau nhu
rat it thiy cac loai nay xuat hién trén ruong khoai lang. Bén canh d6, & NT d6i
chung (xu ly thude trir sau theo cach cua ndng dan), thanh phan con tring va
nhén hai trén ruong khao sat ghi nhan gom 10 loai. Trong dé, bo canh vay
(Lepidoptera) c6 2 loai, bo canh déu (Homoptera) véi 3 loai, 2 loai thudc bo
canh cung (Coleoptera), 1 loai thuoc bo canh to (Thysanoptera), 1 loai thugc
bo hai canh (Diptera) va 1 loai nhén (Acarina). Két qua trén cho thay thanh
phan loai gay hai trén ruong ddi ching it da dang hon, hau nhu céc loai sau dn
la va SKL khong thay xuét hién, c6 thé do viéc phun thuéc cia nong dan da
han ché su xuat hién cua céc loai gay hai nay.

+ Poi véi vu 2 (vu mua nghich)
Tiép tuc theo dbi thi nghiém & vu khoai tht 2, ghi nhan thanh phan c6n tring
trén cac ruong khao sat trinh bay & Bang 4.14 cho thay:

Bang 4.14: Thanh phan con tring gay hai trén cac ruong khoai lang & vu 2 tai huyén
Binh Tan, Vinh Long, tr thang 8 dén 12 nam 2010

Mirc @9 phd bién caa cac loai trén rudng

TT  Tén thwong goi 6 biy/1.000 m? 12 bAy/1.000 m* Déi chiing
1 sung khoai lang + *
2 Sauantap ++ + *
3 Miéng kiéng xanh + + *
4 Miéng kiéng vang +
5  Sauxanh da lang + *
6  Sauduc day N
7 Ray mém + * N
8  Ray phén tring o+ T T
9  Doiduclon ++ o o
10  Sausung + *
11  Cao cao xanh ++ + *
12 Bo dua *
13 Ray xanh + * ¥
14 Nhén do *
15  Ngai siu to + * N
16  Bo xit + * N
17 Botd + o N
18 Chau chiu + * s

Ghi cha: Mize dé pho bién cia cac loai trén cac rugng thi nghiém:
+: rat it xuat hién (so lan bdt gap < 22%)
++: it xudat hién (so lan bt gap tir 22 - 50%)
+++: xudt hién nhiéu (sé lan bt gap > 50%)
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Ca 3 NT ¢6 s6 lwong thanh phan con trung xuat hién gom 18 loai. Trong
d6, NT 6 bay/1.000 m? gdm 14 loai, NT 12 bay/1.000 m? c6 16 loai xuét hién
va NT ddi chang chi xuat hién 13 loai. Két qua khao sat ghi nhan sau an tap,
ray phan tring va doi duc 1on 1a 3 loai gay hai xuét hién nhiéu, phé bién nhat
va thuong xuyén hién dién trén ruong khoai thi nghiém.

Mt khéc, két qua khao sat & vu 2 cho thidy SKL rat it xuat hién ¢ ca 2
NT 6 bay/1.000 m? va 12 bay/1.000 m? (murc do it phd bién: +) (sé 1an bt gap
< 22%). Trong khi d6, NT di chiing khong ghi nhan sting hién hién trén
ruong qua tat ca céc lan diéu tra. C6 thé do sung c6 xu tinh yéu ddi véi énh
sang, ban ngay thuong hay Ian tron cac tia nang truc xa (Nguyén bac Khiém,
2006), stng hoat dong nhiéu vao ban dém (Reddy et al., 2012) cho nén khi
quan sét kho thay siing xuat hién trén cac ruong khoai lang.

TOm lai, cac loai ray phan trang, su an tap va doi duc 1on 1a 3 loai
thuong gay hai trén 1a non, xuat hién nhiéu phé bién trén ca 3 NT ¢ 2 vu khoai
thi nghiém. Trong khi d6, SKL chi xuat hién & NT dait biy pheromone Vi
murc do pho bién rat thap (+). Mic du, két qua khao sat dién bién mat s6 SKL
trong sudt vu khoai trén cac ruong thi nghiém & vu 1 (Hinh 4.10) va khao sét
su hién dién cua sung tai khu vuc thi nghiém & vu 1 trong 3 ngay sau khi thu
hoach (Hinh 4.12) cho thiy su hién dién cua sung Ia rat 16n, qua trinh khao sat
su hién dién cua sting tryc tiép trén ruong thi nghiém (Bang 4.13 va Bang 4.14)
ghi nhan su hién dién cua sung 1a khdng nhiéu.

* Thanh phan thién dich dn thit trén rugng khoai thi nghiém
+ Déi véi vu 1 (vu mla thugn)

Thanh phan thién dich an thit trén cac ruong thi nghiém vu 1 duoc trinh
bay ¢ Bang 4.15. Két qua ghi nhan sb loai thién dich an thit hién dién trén NT
12 bay/1.000 m? 1a nhiéu nhit (7 loai), ké dén 1a NT 6 biy/1.000 m* Ia khéa
nhiéu (6 loai) va NT ddi ching (xir ly thudce trir sdu theo cach ciia nong dan) 1a
thdp nhit (5 loai). Trong d6, NT 6 biy/1.000 m? twong tu nhu NT 12 biy/
1.000 m? c6 nhén Iun va kién ba khoang 1a 2 loai hién dién nhiéu, phé bién
nhat. Nhén chan dai va bo rua 1a 2 loai it xuat hién hon va 3 loai gém nhén
lu6i, nhén linh miéu va nhén nhay rat it xuat hién trén ruong thi nghiém. Mac
du, thanh phan loai thién dich an thit hién dién trén ruong khoai khdng nhiéu,
tuy nhién cac loai nay déu cd kha ning tan cong Ién céc loai gay hai trén ruong
khoali, ¢ trién vong trong viéc han ché cac loai gay hai ngoai dong.

NT ddi chung twong ty nhu 2 NT 6 bay/1.000 m* va 12 biy/1.000 m?
gom c6 nhén IUn va kién ba khoang 1a 2 loai xuat hién nhiéu, phd bién nhat.
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Ba loai con lai gdbm nhén chan dai, bo rua va nhén ludi rét it xuat hién trén
ruong khoai. Nhén linh miéu va nhén nhay rét it xuat hién. Nhin chung, 2 NT
dat bay pheromone xuét hién nhiéu thién dich an thit (da dang) hon so v&i d6i
chang, c6 thé do céc rudng nay it phun thudc trir shu nén c6 nhiéu loai thién
dich hién dién (da dang) hon so véi ruéng ddi ching.

Bang 4.15: Thanh phan thién dich an thit trén cac ruong khoai lang & vu 1 tai huyén
Binh Tan, Vinh Long, tir thang 12 nim 2009 dén thang 5 ndm 2010

Mirc dd phé bién cia cac loai trén rudng

TT Teén thong thwong —7 21 000m? 12 bAy/1.000m?  Déi ching

1 Nhénlun +++ +++ +++
2 Kién ba khoang 4+ o+ 4+
3 Nhén chan dai ++ ++

4 Borua ++

5 Nhén ludi

6 Nhén linh miéu +

7 Nhén nhay +

Ghi chi: Mite dé pho bién ciia cdac lodi thién dich an thit trén rugng thi nghiém:
+: rat it xuat hién (sé lan bat gap < 22%)
++: ft xudt hién (sé lan bdt gap tir 22 - 50%)
+++: xudt hién nhiéu (sé lan bt gap > 50%)

+ Déi véi vu 2 (vu mla nghich)

Thi nghiém & vu 2, két qua khao sat thanh phan thién dich an thit trén
cac ruong thi nghiém trinh bay ¢ Bang 4.16 ghi nhan c6 10 loai xuat hién.
Trong d6, nghiém thuc 12 bay/1.000 m? c¢6 10 loai thién dich hién dién nhiéu
hon so véi nghiém thirc 6 bay/1.000 m? c6 8 loai xuét hién va nghiém thirc dbi
chirng hién dién 7 loai. C6 ghi nhan thém loai ong ky sinh hién dién trén ca 3
ruong khoai lang.

O vu 2, két qua khao sat cho thay thanh phan thién dich da dang hon,
nhiéu loai hon so v&i vu 1. Thanh phan thién dich n thit hién dién phé bién
trén ruong khoai 1a nhén 10n va bo rua, con nhén chan dai va kién ba khoang
thi xuat hién it hon. Két qua nay khéac hon so véi vu 1 ¢6 nhén lun va kién ba
khoang xuat hién phd bién nhat, bo riia va nhén chan dai xuat hién it hon. Co
thé do thanh phan céc loai gay hai hién dién pho bién c6 khac nhau nén céc
loai thién dich xuét hién ciing cé su thay d6i. Nhin chung, cac loai thién dich
nay déu c6 thé tan cong Ién céc loai gay hai xuat hién trén ruong khoai lang.

M3t khac, & vu nay co 2 loai thién dich it xuat hién 1a ong ky sinh (ho
ong kén trang) va chudn chudn kim kha pho bién: ++ (s6 lan bat gap tir 22-
50%). Hai loai nay co thé tan cong Ién cac loai gay hai c6 kich thudc nho,
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cling 1a thién dich kha phé bién trén dong ruong. Lagnaoui et al. (2000) cho
rang Kién va vai loai ong ky sinh duoc xem nhu 1a thién dich cua SKL. Viéc
st dung kién dbi pho vai sting 1a thanh phan khac cua chién lugc IPM duoc
chap nhan cho quan ly SKL tai Cuba. Két qua nghién ctu cua Maeto va
Uesato (2007) cho rang c6 vai loai ong ky sinh kén trang tai cac dao phia Tay
Nam, Nhat Ban 14 thién dich ky sinh trén 4u tring SKL. Theo Jansson va
Lecrone (1991) cho rang loai ong Euderus purpureas, ho Eulophidae ky sinh
trén SKL tai Nam Florida. Tuy nhién, su thanh cdng cua cac loai ong ky sinh
& diéu kién ngoai ddng con nghi ngd boi chung dwgc ghi nhan rat it
(Rajasekhara et al., 2010).

Bang 4.16: Thanh phan thién dich an thit trén cac ruong khoai lang & vu 2 tai huyén
Binh Tén, Vinh Long, tir thdng 8 dén 12 nam 2010

Mire d6 phé bién ciia cac loai trén rugng

6 bay 12 bay

TT  Tén thuong goi Poi chirng
pheromone/ pheromone/ n A
1.000 m’ 1o00m?  (nongdan)
1 Nhén Iun +++ +++ +++
2 Nhén chan dai ++ ++ +
3 Bo ria +++ +++ +
4 Ongky sinh ++ ot +
5 Kién bakhoang + ++ ++
6 Boduodikim + + +
7 Bo xit mU xanh +
8 Rudi thich khach + +
9 Chudn chudn kim ot + +
10 B canh lu6i +

Ghi chti: Mizc d@ phé bién ciia cdc lodi thién dich an thit trén rugng thi nghigm:
+: rat it xuat hi¢n (so lan bat gap < 22%)
++: it xuat hi¢n (so lan bat gap tir 22 - 50%)
+++: xuat hién nhieu (so lan bat gap > 50%)

Két qua trén cho thiy thién dich hién dién gitta cac nghiém thuc co
chénh léch sb lugng loai nhung cac loai xuat hién & nghiém thie di ching
ciing hién dién & ca 2 nghiém thac dat bay pheromone. Trong d6, nhén ltin va
kién ba khoang 1a 2 loai c6 mic do phé bién cao va hién dién & ca 3 nghiém
thize. Nhu vay, nhén 10n va kién ba khoang 1a 2 loai thién dich phd bién quan
trong trén cac ruong khoai lang thi nghiém tai huyén Binh Tan.

105



c) Ti l¢ ca bi thiét hai do sung khoai lang trén rugng thi nghiém

* Péi véi vu 1 (vu mua thugn)

Két qua ¢ Bang 4.17 cho thay ti 1é sing gay hai trén gidng khoai Tim
Nhat tai thoi diém 2,5 thang SKT, cac NT A (6 biy/1.000 m?), B (12
bay/1.000 m?) va C (dbi chirng-xur ly thudc trir sdu theo cach cua ndng dan)
déu khong ghi nhan sy gay hai cua SKL & ca bén ngoai vo va bén trong cu
khoai (luc nay khoai dang hinh thanh cii con rat nho). Bén thoi diém 3,5 thang
sau khi tréng, hau nhu khéng ghi nhan sy gay hai cia SKL 6 3 NT A, B, C.
Riéng NTB c6 ti 1¢ sing gay hai ¢ bén ngoai vo cu, khong dang ké (0,54%),
hau nhu khong thay sting gay hai bén trong cu khoai tai thoi diém nay.

Két qua khao st tai thoi diém 4,5 thang SKT cho thay ti 1¢ gay hai cua
sung 6 2 NT A va B tang 1én cao hon so véi dot khao sat trude do. NT A ¢o ti
I¢ sung gay hai 1a 0,33% & bén ngoai vo cu va 0% & bén trong cu (chua phat
hién sung gay hai). NT B c0 ti I¢ gay hai la 0,82% & bén ngoai voé cu va 0,42%
bén trong ci. Trong khi d6, NT ddi ching van khdng ghi nhan su gay hai cua
suing trén cu khoai ca bén ngoai vo 1an bén trong cu.

O thoi diém 5 thang SKT (3 ngay truée khi thu hoach), twong tu nhu 1an
ghi nhan chi tiéu dau tién, tat ca cac NT A, B, C déu khong ghi nhan su gay
hai cua sung ca bén ngoai vo va trong ca khoai.

Bang 4.17: Ti Ié cu khoai bi sung gay hai trén cac ruong khoai lang ¢ vu 1 tai huyén
Binh Tén, Vinh Long, tir thang 12 niam 2009 dén thang 5 nam 2010

Thoi diém Nghiém Sé cia T.lweng Tilé (%) ci bi sung hai
quan sat thirc quan sat cia (g) Ngoaiveé Trong ca
A 266 30,92 0 0
2,5 thang B 200 32,66 0 0
C 164 29,26 0 0
A 241 54,62 0 0
3,5 thang B 243 58,24 0,54 0
C 218 52,35 0 0
A 245 72,72 0,33 0
4,5 thang B 227 87,84 0,82 0,42
C 123 80,15 0 0
A 192 88,31 0 0
Khi thu hoach o 219 100,31 0 0
(5 thang)
C 187 91,17 0 0

Ghi chti: Nghiém thirc A: dgt 6 bdy pheromone/1.000m?
Nghiém thirc B: dat 12 bdy pheromone/1.000m’
Nghiém thic C: Poi chuing (xu ly sting theo cach ndng dan)
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Trong 4 dot khao sat cu khoai tai cac thoi diém 2,5, 3,5, 4,5 va 5 thang
SKT, ghi nhan ti 1€ cu khoai lang bi sung gay hai & NT A va B la tuong duong
nhau va hoi cao hon so vé&i ddi ching. Tuy nhién, ti 1¢ gay hai cua sing & céc
NT nay la rat thap (dudi 1% ngoai vo va dudi 0,5% trong cu). Ngoai ra, NT
d6i chung, thudc trir sdu hda hoc duoc phun lién tuc (dinh ky 7 ngay/lan ké tur
3 NSKT dén khi thu hoach). Biéu nay chang to biy pheromone c6 kha ning
thay thé cho thudc trir sdu hoa hoc dé quan Iy sy gay hai cia SKL trén giéng
khoai Tim Nhat tai huyén Binh Tan, tinh Vinh Long.

Pé khang dinh thém hiéu qua st dung pheromone gidi tinh & diéu kién
ngoai déng, khao sat thém sy hién dién cua SKL da tién hanh trong 3 dém sau
khi thu hoach trén dia ban thi nghiém & vu 1. Két qua ghi nhan & Hinh 4.12
cho thay su hién dién SKL tai khu vuc thi nghiém & vu 1 12 rét cao sau khi thu
hoach, nhung ti 18 cu bi sing gay hai rat thap, chiing té hiéu qua phong tri cua
by pheromone gigi tinh tong hop ddi vai sting rat cao.
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Hinh 4.12: S6 lugng stng duc vao bay trong 3 dém khao sét tai 5 ruong

trén dia ban thi nghiém & vu 1 tai xa Thanh Pong, huyén Binh Tan
Rugng 1 (9.100m?) tai dp Thanh An, xa Thanh Péng, Binh Tén (theo néng din)
Rugng 2 (6.000m?) tai dpThanh Tén, xid Thanh Péng, Binh Tdn (6 bdy/1.000 m?)
Rugng 3 (6.OOOm2) tai ap Thanh Héi, xa Thanh Péng, Binh Tdn (12 bdy/1.000 m?)
Rugng 4 (5.000m?) tgi ap Thanh Hdu, xd Thanh Dong, Binh Tan (Doi ching)
Rugng 5 (2. 000m?) khoai lang 2 ' thang tudi tai ap Thanh Loi, xa Thanh Trung (theo nong dan)
Mdi rugng khoai lang ddt 3 bdy pheromone @é khdo sat mdt so siing vao bdy trong vong 3
ngay dém sau khi thu hoach vu 1 trén dia ban thi nghiém.

S6 luong suing duc vao bay (Hinh 4.12) tai cac ruong khao sét trung binh
tir 110-5.100 con/biy/dém. Khi nguon thic an bi thiéu thi sy di chuyén cua
sting s& nhanh va dé dang hon (Moriya and Hiroyoshi, 1998).
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Trong 5 ruong khao sat, vi tri theo so d6 nhu & Hinh 4.13 cho thiy rudng
2, 3va 4 1a 3 rudng twong ang véi 3 NT bo tri thi nghiém trong vu 1 c6 mat s6
sing vao bay gan tuong duwong nhau. Két qua nay cho thay ap luc sing trén
ruong thi nghiém & ca 3 NT gan gidng nhau.

R4/

R2

Séng rong

buong 16 chinh

R5

Hinh 4.13: So db vj tri 5 ruong khoai khao séat dat bay pheromone trong
3 ngay sau khi thu hoach ¢ vu 1 tai xa Thanh Pong, huyén Binh Tan

Mt khéc, két qua ghi nhan & Bang 4.17 cho thay dén khi thu hoach thi ti
1& ci khoai bj siing gay hai & ca ba nghiém thtc déu nhu nhau (0%, khéng bi
thiét hai do suing), trong khi d6 ap luc sung trén cac rudng nay la rat cao. Tur
két qua trén cho thiy trong diéu kién ap luc sting rat Ién, twong duwong nhau
gitra cac ruong thi nghiém, nhung ti I¢ gy hai do sung trén cac cu khoai twong
tu nhau va khong c6 thiét hai do sting & thoi diém thu hoach, mac du sé luong
sting vao bay gia ting nhanh chéng vé cudi vu. Biéu nady mét lan nira chang to
tiém nang cuia pheromone gidi tinh tong hop cd thé thay thé thudc trir sdu hoa
hoc trong viéc quan Iy SKL ¢ diéu kién ngoai dong.

Riéng & ruong 1, c6 sb luong sting duc vao bay nhiéu nhat, trung binh 13
5.100 con/bay/dém ciing chinh 1a ruong khoai c6 ti I& sing gay hai thuc té 1a
cao nhat (thiét hai hon 60% ning suat). Pay la ruong ciia ndng dan tu canh tac
khoai lang trén ving dat go cao tai xa Thanh Péng, hau nhu trong khoai lang
quanh nam (chuyén canh) dé nhan giéng khoai cung cip cho ngudi dan trong
khu vic va phong tri sting chii yéu bang thudc trir sau héa hoc trong suét vu.
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Ruong khoai nay céch khu vuc thi nghiém ¢ vu 1 khoang 4 km vé huéng
duong 16 chinh, noi day hang nam déu c6 ap luc sing gay hai rat cao va nong
dan str dung thudc trir sau rat nhiéu.

Nguyén nhan cé thé 1a do ruong 1 khao sat nim trong khu vyc trong
khoai lang v&i mtc do tham canh cao va ap luc sting gay hai rat I6n, nhung
chu ruong lai khdng chi trong nhiéu dén bién phap canh tac, vé sinh dong
rudng, luan canh va bién phap phong tri sing. Mic du, cha ruong van sir dung
thudc trir sdu hda hoc dé phong tri siing, nhung khoang cach giira 2 lan phun
thudc trir su khéa xa so véi cac ruong khoai lan can (twong tng khoang 2-3
tuan/lan so voi 7-10 ngay/lan, khoang cach thoi gian giira 2 1an 4p dung xa
nhau, dai gip d6i so véi binh thudng, nhu vay sting c6 nhiéu co hoi gay hai
trén khoai lang, dan dén thiét hai trén ci nang né hon).

Két qua trén mot lan nita minh chang cho bién phép sir dung bay
pheromone gidi tinh tdng hop c6 kha ning han ché duoc su gay hai cua sing ¢
ngoai dong, ngay ca & ving chuyén canh khoai lang. Do céc nghiém thuc b
tri & vu 1 déu nam trén khu vuc c6 ap luc sting kha 16n (Hinh 4.14), néu khéng
phong tri kip thoi va &p dung phi hop bién phap phong tri sing thi ning suit
cu khoai dé bi thiét hai dang ké nhu ¢ ruong 1 1a diéu kho tranh khoi.

S~ T
- Y
4
9
%
;

Hinh 4.14: Sung duc vao bay pheromone trong 3 dém sau khi thu hoach céc ruong
khoai thi nghiém & vu 1 tai xa Thanh Pong, huyén Binh Tan, Vinh Long, 2010

* Péi véi vu 2 (vu mua nghich)

Két qua & Bang 4.18 cho thay ti I& ca bi sing gay hai trén cac ruong thi
nghiém ¢ vu 2 tai huyén Binh Tan, Vinh Long qua cac dot khao st thiét hai
trén ca ¢ thoi diém 2,5 thang SKT, ca 2 NT dit biy pheromone déu khdng ghi
nhan su gy hai cua sting & ngoai voé va trong ci. Riéng ddi ching c6 su gay hai
ctia sling & ca bén ngoai vo va trong cu voéi ti 18 12 0,85%, rat thap, dudi 1%,
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hau nhu khong dang ké. Tuy nhién, gitra 3 NT ciing khéng khac biét ¥ nghia
qua phan tich thdng k.

Tai thoi diém 3,5 thang SKT, hoan toan khdng ghi nhan su gy hai cua
sting & ngoai vo va trong ca ca 3 NT. Biéu ndy hoan toan phi hop véi thuc té,
Vi & giai doan nay din bién mat sé sting vao by & vu 2 trén 2 rudng dit bay
(Hinh 4.14) 1a rét thap.

Dén thoi diém 4,5 thang SKT, ti 1¢ gay hai cua sing ¢ ca 2 NT Ava B
tang 1én kha nhanh. O NT A c6 ti Ié 1a 18,52% (ngoai vo) va 9,88% (trong cu).
NT B cu khoai bi sung gay hai c6 ti 1€ la 8,51% & ngoai vo va trong cu la
5,32%, cho thay thiét hai do sing gay ra trén ca khoai thip hon phan nira so
voi NT A.

Két qua nay ciing phu hop véi thuc té, qua theo ddi dién bién mat sd
SKL vao bay trén 2 ruong khoai (Hinh 4.14) cho thay sé luong sing & NT A
ludn cao hon so voi NT B va sé lugng sung ting nhanh vé cudi vu, gay ra &p
lyc sting trén ruong khoai lang nhiéu hon, din dén thiét hai trén ca khoai ciing
cao hon.

Bang 4.18: Ti I¢ cu khoai lang Tim Nhat bi sung gay hai trén cac ruong thi nghiém &
vu 2 tai huyén Binh Tan, Vinh Long, tir thang 8 dén 12 nam 2010

Thoidiém  Nghiém Sb ci Trong lrgng Ti 1€ (%) cii bj stng hai
guan sat thirc quan sat cu () Ngoaivée  Trongcu
A 81 49,75 0 0
2,5 thang B 87 45,40 0 0
C 117 38,89 0,85 0,85
CV(%) 3,33 3,33
Murc ¥y nghia ns ns
A 82 65,24 0 0
3,5 thang B 90 63,89 0 0
C 117 55,98 0 0
A 81 97,28 18,52° 9,88°
Khi thu hoach - g 94 94,29 8,51" 5,327
(4.5thang) 93 83,87 0° 0"
CV(%) 16,33 12,22
Mirc ¥ nghia * *

Cac so trong clng mét cét ¢ chir theo sau giong nhau thi khdng khac biét nhau qua phan
tich thong ké ¢ mitc y nghia 5% va kiém dinh Duncan. Sé liéu cac trung binh dwoc chuyén
doi sang \x+0.5 truéc khi phan tich thang keé.
Ghi cht:  Nghiém thizc A: dat 6 bay pheromone/1.000m?
Nghiém thic B: dat 12 bay pheromone/1.000m?
Nghiém thizc C: Poi ching (xir 1y sting theo cach ndng dan)
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Tuy nhién, két qua phan tich théng ké & Bang 4.18 cho thiy ti I cu bi
sung gay hai khong khac biét y nghia giita 2 NT dit bay pheromone. Trong
khi d6, NT d6i chung hoan toan khdng cé su gay hai cua sling ngay ca ¢ ngoai
v6 va bén trong cu khoai, 12 do néng dan st dung thudc trir sdu thudng xuyén
dé phong tri sing nén han ché su gay hai nay. Mic du, NT di ching khong co
bi thiét hai do sung nhung cling khong khac biét y nghia so véi NT 12
bay/1.000 m? va c6 khéc biét so véi NT 6 bay/1.000 m? qua phan tich théng ké
0 Muc v nghia 5%.

Két qua trén cho thiy trong thoi diém ap luc sting cao trén rudng, néu &p
dung 12 biy/1.000 m? thi ti 1¢ thiét hai do sing gan tuong duong so véi ruong
dbi chung chi 4p dung thudc trir sdu phong tri sung. Nhan thay bién phap su
dung by pheromone gigi tinh tong hop c6 kha nang han ché dugc su gay hai
ctia sling & ngoai dong, ngay ca thoi diém ap luc sting kha cao.

Thoi diém trude khi thu hoach (4,5 thang SKT) ¢ ti 1é ca bi sting gay
hai ting 1én kha nhiéu, tring khép véi su gia ting dot ngot mat sé sting vao
bay trén ruong khoai vao thoi diém nay, cd thé do siing di chuyén tir cac ruong
khac va sy tich liiy mat s trén ruong dan toi su gia ting mat s6 nhanh chong
tao &p luc sting cao vao cudi vu khoai.

O NT ddi chting, néng dan cé thoi quen ap dung thudc trir sau hoa hoc
rat nhiéu lan (dinh ky 7 ngay/lan) bat dau tir lc 3 NSKT dén khi thu hoach.
Viéc phun thuéc lién tuc c6 thé khdng ché quan thé sing gay hai. Do d6, ho
canh tac cung thoi gian véi 2 ruong dit bay pheromone nhung khong thay ca
bi thiét hai do sung (ca ngoai vo va trong cu).

Két qua & Bang 4.18 cho thay ti Ié cu thiét hai do sung ¢ NT dat 6
bay/1.000 m? va 12 bay/1.000 m? 1a khé cao so véi ruong déi chung (xir ly
sting theo cach néng dan), nhung trén thyuc té khi chi ruong thu hoach khoai
thi mic do thiét hai thap hon, cu thé qua két qua danh gia cho thay ti Ié thiét
hai ci do sting 1a 12,5% (ruong dit 6 bay) va 7,45% (ruong dat 12 bay) qua
quan sat & bén ngoai vo cu.

Mic khéc, do thi nghiém duoc bd tri vao mua mua trén ving dat go cao
(viing chuyén canh) va cac rugng xung quanh dang vao thoi diém thu hoach ro
nén ap luc sung trén ruong la rat Ién. Theo nhan dinh caa ndng dan xung
quanh va xac nhan caa chu ruéng, khu vuc bé tri 2 NT dit biy pheromone c6
ti 1¢ thiét hai do sing & vu trudce rat cao (chiém 50% ning suét) va chu ruong
phai thu hoach som vao thoi diém khoai trong dugc 3 thang 10 ngay (khoang
100 NSKT). Mac du, thu hoach sém ning suat thap hon so véi thoi diém cudi
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vy, ¢ thoi diém nay thiét hai do sting rét 16n, do vy ciing 1am giam thu nhap
ctia ndng dan va mat nhiéu thoi gian hon. Trong khi d6, gidng khoai lang Tim
Nhat c6 thoi gian sinh trudng trung binh tir 4-5 thang méi thu hoach (tir 120-
150 ngay). Thém vao do, dia ban xung quanh khu vuc thi nghiém ciing 1a noi
trong khoai lang dé 1am giéng cho mua vu sau.

Tir két qua trén cho thdy néu mudn canh tac khoai tot va hiéu qua phong
tri sting cao nén chu trong vé sinh déng rudng sau thu hoach, giam 4p luc sting
cho vu tiép theo bang cach cat vu va tét nhat 1a chuyén sang canh tac Ia.

C6 thé ap dung bién phap dat 12 bay/1.000 m? & nhiing noi ¢ ap luc
SKL cao dé thay thé hoic hd tro nhim giam sb lan phun thudc trir sdu hda hoc
cho ruong khoai so véi bién phap chi don thuan st dung thudc hda hoc thudng
xuyén (dinh ky 7 ngay/lan ké tir 3 NSKT dén thu hoach). Do sting thich gay
hai trén ci hon, nén tap trung phong tri vao giai doan sau la rat quan trong.
Viéc ap dung bién phap dat bay gilp giam chi phi st dung thudc trir sdu hoa
hoc, han ché phat sinh loai khang thudc, tranh gay mat can bang sinh théi, anh
hudng tai suc khoe con ngudi va moi truong.

4.3 Nghién ciru vé nAm Ky sinh trén sting khoai lang trong PTN

4.3.1 Phan lap va dinh danh loai tir chi nAm Metarhizium ky sinh trén con
trung theo phwong phap phén loai truyén thong

Bang 4.19: Cac ngudn nam Metarhzium da thu thap trén mét sé con tring gay hai
cay trdng tai mot s6 tinh PBSCL

e i | 930 6w iy
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5 | M XLV | e o Tt | Tavien”
¢ | Mo RDV-ST | fetocaptats M) (ompera: | CULE0 DUnO
Delphacidae) __ : =
5 | MaBDKG | 1K) (Coleoptra: Chrysamelidae) | Kien Giang
o | waskive | S0 Kion lng Cle omcarios ab) B T,
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Hinh 4.15: Nam Metarhizium ky sinh trén mot s con tring gay hai cdy trong
A: Sdu an tap (Spodoptera litura); B: Ray nau hgi lia (Nilaparvata lugens)
C: Sau xép ld dau phéng (Archips micacerana); D: Ray dau vang hgi mia
(Eoeurysa flavocapitata); E: Bo canh cizng hai dira (Bronstispa longissima);
F: Rdy buém trén cam quyt (Lawana conspersa)
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Tir cac mau con tring bi nAm Ky sinh thu dwgc ngoai ty nhién tai mot s6
tinh ving DPBSCL dem vé PTN dé phan 1ap ndm trén moi truong PDA chon ra
dong thuan va xac dinh loai cia cac mau phan 1ap (MPL) nim di thu thap.
Cac MPL nay duoc ma hoa ky hiéu theo tén ky cha, dia diém thu mau nhu
trinh bay & Bang 4.19 va triéu ching nam ky sinh trén c6n trung duoc minh
hoa nhu & Hinh 4.15.

Dua trén két qua nghién ciu cua Pham Thi Thly (2004), Luangsa et al.
(2006) va Samson (1981) thi chi nam Metarhzium c6 3 loai duoc xac dinh 1a
ky sinh gay bénh trén con tring gom loai M. anisopliae, M. flavoviride va M.
acridum, c6 kha niang ky sinh trén nhiéu loai sau hai cdy trong thudc cac bo
Diptera, Homoptera, Hemiptera, Orthoptera va Isoptera. Dac biét ky sinh gay
bénh nhiéu loai cbn trung thudc bd canh cang Coleoptera va sdu non b canh
vay Lepidoptera, véi hon 240 loai cén trung bi nhiém bénh boi nam M.
anisopliae.

Trén moi trudng nudi cdy PDA, khuan lac ban dau c6 sgi ndm mau tring
khi hinh thanh bao tir chuyén sang mau xanh luc téi. Khuan lac nAm xdp, min,
phan bé toa tron déu theo vong doéng tam trén bé mat moi trudng nudi cay
(Hinh 4.16 va Hinh 4.17). Két qua nay tuong ty voi mé ta vé khuan lac caa
loai M. anisopliae boi cac tdc gia Pham Thi Thuy (2004); Tulloch (1976);
Chase et al. (1986); Kamp and Bidochka (2002); Luangsa et al. (2006). Theo
phan loai truyén théng, su phat trién, mau sac khuan lac trén méi truong nudi
ciy ciing duoc xem la mot trong nhitg dic diém dé phan loai loai nAim M.
anisopliae. Tuy nhién, néu dinh danh nim ky sinh cén tring néi chung va
Metarhizium néi riéng ma dya vao hinh dang, mau sic khuan lac khi nudi cay
trén moi truong dinh dudng dé& bi nham Ian vi cac dic diém nay cé thé thay
d6i do anh hudng boi cac chét co trong méi trudng nudi cay.
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4.3.1.1 Dic diém hinh thai cia chi ném Metarhizium

Hinh 4.16: Khuan lac cac MPL Metarhizium phat trién trén moi truong PDA
(mat trén (trai) va mat duoi (phai) cia mgot so MPL ¢ thoi diém 10 NSKC)
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Hinh 4.17: Khuan lac cac MPL Metarhizium phat trién trén moi truong PDA
(mgt trén (trai) va mat dudi (phdi) ciia mét s6 MPL ¢ thoi diém 10 NSKC) (tt)
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4.3.1.2 Diic diém hinh thdi co quan sinh bao tir (canh bao dai)

Soi nAm Metarhizium phat trién trén bé mat con tring c6 mau tring dén
xanh luc. Bao tr dinh don bao, hinh tru, hinh hat dau. Khi con trung chét c6
thé nhin thay 16p bao tir duoc tao ra trén bé mit co thé 1op bot mau xanh. Sau
khi d3 quan sat bao tir va canh bao dai cho thay ca 7 MPL déu c6 bao tir dang
hinh try trén canh bao dai, c6 phan nhanh va dang thé binh gan bao tir (Hinh
4.18, Hinh 4.19, Hinh 4.20, Hinh 4.21). Dya vao khéa phén loai cua Barnett
va Barry (1998) c6 thé két luan ban dau 1a 7 MPL nam Metarhizium déu la
loai Metarhizium anisopliae. Két qua nay phu hop véi cac nghién ctu cua
Pham Thi Thuy (2004); Luangsa et al. (2006) va Samson (1981).

Két qua cho thdy quan thé nim Metarhizium trong ty nhién cé loai nim
M. anisopliae hién dién phd bién ¢ cac dia diém thu mau. Pic diém hinh théi
nam Metarhizium bi anh hudng béi cac yéu té nhu nhiét d6, thanh phan moi
truong nudi cay va cac lan cdy truyén déu c6 thé anh huong dén hinh dang,
mau sic khuan lac. Vi vay, can luu ¥ khi mé ta, do dé can phai c6 phuong
phap khac dé xac dinh tinh chinh x4c ctiia phuong phap phén loai truyén thong
(Houping et al., 2003).

#1,888 1B8um B

Hinh 4.18: Cau trdc hinh dang canh bao dai cta chi nim Metarhizium
A: Hinh dang thé binh dinh bao tir; B: CAu triic canh bao dai
chup hinh qua SEM (KHV dién ti)
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Hinh 4.19: Hinh dang bao tir (tréi) va cau trac canh bao dai (phai)
cua cac MPL Metarhizum chup hinh qua SEM
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Hinh 4.20: Hinh dang bao tir (trai) va cau tric canh bao dai (phai)
cua cac MPL Metarhizum chup qua SEM (tt)
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a) MPL Ma RB-CT

Hinh 4.21: Hinh dang bao tir (trai) va ciu tric canh bao dai (phai)
cua cac MPL Metarhizum chup qua SEM (tt)

4.3.2 Phan loai, xac dinh loai nAm Metarhizium dwa vao trinh ty ving
ITS-rDNA theo phwong phap sinh hoc phan tir

4.3.2.1 Phan logi ném Metarhizium dea vao trinh te viing ITS-rDNA

Hién nay, nhiéu ky thuat phan tar nhu PCR véi cac primer chuyén biét,
phén tich RAPD-PCR, RFLP-PCR cua rDNA, phan tich Isozyme, lai phéan ti,
chuyén gen... da duoc sir dung rong rai dé nhan biét cac loai trong chi nim
Metarhizium (Bidochka et al., 2000). Trong nghién cttu nay trinh tu vung ITS
-rDNA cua cac MPL Metarhizium dugc phan tich va so sanh vai trinh tu cua
cac loai thuoc chi Metarhizium khai thac tir co so dir liéu ngan hang gen dé
xac dinh loai caa 7 MPL nay.

Phan tng PCR dugc thuc hién véi 2 primer ITS; va ITS, khuyéch dai
ving ITS-rDNA cua tat ca 7 MPL Metarhizium. Két qua ¢ Hinh 4.22 cho thiy
ving ITS-rDNA c6 chiéu dai khoang 500 bp khi phan tich dién di trén
Agarose 1%. San pham PCR duogc giai trinh tu truc tiép véi 2 primer 1TS; va
ITS,. Két qua da ghi nhan c6 sy khéc biét trong vung ITS gitta cAc mau phan
lap va hién tuong mat nucleotictide hozc thém nucleotide. Milner et al. (1991)
cling thdng nhat y kién khi md ta mot lodi méi phat hién dwa vao dic diém
hinh thai hoc thi su twong ddng trinh tw, su phan nhém loai caa cac mau nam
can phai duoc so sanh va phan tich danh gia & mtc d6 phan ti.
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Hinh 4.22: San pham PCR khuéch dai viing ITS-rDNA cua cac
MPL Metarhizium, stir dung hai primer ITS1 va ITS4
(M: Marker100 bp; 1: Ma_SAT-CT; 2: Ma_SKL-VL; 3: Ma_SXL-TV;
4: Ma_BD-KG; 5: Ma_RN-ST; 6: Ma_RDPV-ST; 7: Ma_RB-CT; 8: Mdu nuoc)

4.3.2.2 So sénh trinh tw ving ITS-rDNA ciia 7 mdu phan Idp Metarhizium thu
thdp véi cac mdu Metarhizium trén thé gidi

Cac mau Metarhizium thu thap tir mot s6 nudc trén thé giéi da xac dinh
loai ndm boi céc tac gia cong bd qua cac nim va bd sung sé ky hiéu riéng caa
ting loai nim vao ngan hang gen thé gidi dung dé so sanh xac dinh tén céc
loai nam phan l1ap ngoai tu nhién (Bang 4.20).

Bang 4.20: Cac mau Metarhizum trén thé gigi dugc sir dung dé xac dinh loai

GenBank

Accession No. Tén loai nam - Quéc gia T4c gia va nim cong bd
AY624204 M. cylindrosporae -Thai Lan Luangsa et al., 2004
AF137059 M. anisopliae-Uc Driver and Milner, 1999
AB071712 M. anisopliae-Nhat Ban Yazawa and Shimizu, 2001
DQ177434 M. anisopliae-Trung Qudc Zang et al., 2005
EF113338 M. acridum -Trung Qudc Guo and Huang, 2006
AF137063 M. acridum-Uc Driver and Milner, 1999
AF138267 M. flavoviride-Uc Driver and Milner, 1999

(Nguon: www.NCBI.nlm.nih.gov)

Két qua so sanh mirc do twong ddng trinh ty DNA giita 7 MPL
Metarhizium thu thap tai mot sb tinh DPBSCL (VN) véi trinh ty DNA tuwong
rng ctia 7 mau Metarhizium trén thé gigi thé hién & Bang 4.21.

Mtic d6 tuong dong cia cac MPL tai VN so vai 7 mau trén thé gii, dao
dong tir 83,1-99,3%. Trong d6, su twong dong trinh tu DNA giira 7 MPL so
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véi 3 mau xac dinh loai M. anisopliae, ¢6 ngudn gbc tir Trung Québc, Nhat
Ban va Uc (DQ177434, AB071712, AF137059) gin gibng nhau, dao dong tir
96,3-99,3%, tuong dong véi 2 mau nam cé ngudn géc tir Trung Quédc va Uc
(EF113338, AF137063) tir 91,1-91,8%. Sy twong dong trinh ty DNA véi mau
AY624204 cia Théi Lan |3 82,9-84% va miu nédm tir Uc (AF138267) 14 83,1-
83,8%. Cac MPL Metarhizium thu thap tai PBSCL (VN) c6 quan hé di truyén
gan giii voi nhau hon, cac MPL c¢6 mirc d6 twong ddng tir 97,5-99,7%. Trong
d6, MPL Ma_ SXL-TV va Ma_SKL-VL tuong déng 97,5%, MPL Ma_SKL-
VL va Ma_BD-KG tuong déng 99,3%, MPL Ma SAT-CT va Ma_RN-ST
tuong dong 99,7%,...). Nhu vay, cac mau nam Metarhizium phan Iap tai ving
PBSCL ¢6 su twong dong trinh ty DNA cao so véi cac mau nam trén thé giai,
d3 duoc xac dinh 1a loai nAm M. anisopliae. Qua d6, minh chang thém cho
x4c dinh 7 MPL Metarhizium nghién ctu déu thuoc loai nAm M. anisopliae
phU hop véi ngan hang gen caa chung nam nay trén thé gioi.

Xac dinh loai nim dua trén co so so sanh trinh tw DNA cua 14 mau
Metarhizium thé hién qua Hinh 4.23 cho thy cdy phan nhom loai duoc chia
thanh 2 nhanh chinh: (1) nhanh gom trinh ty 2 mau trén thé gisi (AF138267,
AY624204) va (2) nhanh gom trinh tu 12 mau (5 mau trén thé gigi va 7 MPL
tai Viét Nam. Trong d6, nhanh (2) chia thanh 2 nhanh nho: nhanh gom trinh ty
2 mau trén thé gi¢i (AF137063 va EF113338) va nhanh gém trinh tu 6 MPL
tai Viét Nam; 3 mau trén thé gi¢i (AB071712, DQ177434 va AF137509). Két
qua nay cho thay 7 MPL Metarhizium xép ciing nhém véi 3 mau trén thé gioi
(AB071712, DQ177434 va AF137509), duoc x4c dinh cing loai nim M.
anisopliae, co su khac biét trinh tu DNA so véi cac trinh tu DNA cta cac mau
trén thé gioi. Trong sé cac MPL tai Viét Nam thi mau Ma_SXL-TV ¢ d6
tuong dong di truyén vé trinh tw DNA so véi 3 mau trén thé gigi 1a cao nhat
(98,1-99,3%), dugc xép vao cung 1 nhanh riéng biét véi nhanh c6 6 MPL tai
Viét Nam con lai. Do c6 d6 twong ddng di truyén cao nhat (99,7%), cho nén 2
mau Ma_SAT-CT va Ma_RN-ST duoc xép vao cung 1 nhanh riéng biét so véi
2 nhanh con lai gdm Ma_ RPV-ST, Ma_BD-KG, Ma_SKL-VL va Ma_RB-CT.

Tom lai, tir két qua dinh danh theo phuong phap truyén thong dua vao
dic diém hinh thai hoc cua nim va két qua xac dinh loai nAm dya vao trinh ty
vung ITS-rDNA da phan loai 7 MPL Metarhizium nghién cttu cung 1 nhom
véi loai nam M. anisopliae, chua xac dinh cd su hién dién caa cac loai nam
khac va da khang dinh két qua phan loai truyén thong 1a chinh xac. Pay ciing
1a co so khoa hoc dé két luan loai M. anisopliae 1a loai nAm phan b6 rong réi
tai mot s tinh ving DBSCL.
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AF138267.1 M. flavoviride

AY624204.1 M. cylindrosporae

100 AF137063.1

M. acridum

1

EF113338.1

Ma RBV-ST"

—— Ma BD-KG"

100

100 —— Ma_SKL-VL"

Ma_RB-CT"

—— Ma_RN-ST"

83

—— Ma_SAT-CT" M. anisopliae

Ma_SXL-TV"

70

—— AB071712.1

99

DO177434.1

— AF137059.1 -

Hinh 4.23: So @6 phan nhom loai cua 7 MPL Metarhizium nghién ctu (*) so véi
cac mau nam Metarhizium trén the gidi dua trén trinh ty vang ITS-rDNA
Phan trim bootstrap tir 1.000 Ian lip lai dwoc ghi nhan trén cac nhanh
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Bang 4.21: Mirc do twong dong (%) vé trinh ty DNA trong viing ITS-rDNA gitta 7 mau phan 1ap nim Metarhizium tai mot s6 tinh PBSCL va 7
mau Metarhizium thé gigi

Ma- | Ma- | Ma- | Ma- | Ma- | Ma- | Ma-

SAT | RN | skL | BD | RB | RDV | SXL DQ177434 | AB071712 | AF137059 | EF113338 | AF137063 | AY624204 | AF138267

MAu nam

Ma-SAT

Ma-RN 99,7

Ma-SKL | 98,4 | 98,6

Ma-BD 98,8 | 99,0 | 99,3

Ma-RB 99,0 | 99,3 | 99,0 | 98,8

Ma-RDV | 98,4 | 98,6 | 98,4 | 98,8 | 98,6

Ma-SXL 98,1 | 984|975 979|984 | 984

DQ177434 | 97,0 | 97,2 | 96,3 | 96,3 | 97,0 | 96,3 | 97,9

ABO71712 | 97,7 | 97,9 | 97,0 | 97,0 | 97,7 | 97,0 | 98,6 99,3

AF137059 | 97,2 | 975 | 96,5 | 96,5 | 97,2 | 96,5 | 98,1 98,8 99,5

EF113338 | 915|913 | 915 | 915|918 | 911 | 911 90,6 91,1 90,6

AF137063 | 91,5 {913 | 915 | 915|918 | 91,1 | 911 90,6 91,1 90,6 100

AY624204 | 83,8 | 83,6 | 83,8 | 83,8 | 84,0 | 83,4 | 829 82,9 83,1 83,1 84,0 84,0

AF138267 | 83,6 | 83,4 | 83,6 | 83,6 | 83,8 | 83,1 | 83,1 82,7 83,4 83,4 84,0 84,0 92,5
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4.3.3 Khao sat hiéu luc cia cac mau phan lap naim Metarhizium ddi véi
thanh trung sting khoai lang trong diéu kién phong thi nghiém

Két qua trinh bay ¢ Bang 4.22 cho thidy cac MPL Metarhizium tai cac
tinh ving DBSCL thé hién hiéu lrc ky sinh gay chét thanh trung SKL trong
diéu kién phong thi nghiém 1a trong duong nhau, hau nhu cdc MPL khéng
khac biét hiéu luc gay chét qua cac thoi diém quan sat. Cac MPL trong thi
nghiém nay déu sir dung ciing ndng do 1a 108 bao ta/ml.

Bang 4.22: Hiéu luc gay chét cua cac mau phan lap Metarhizium di véi thanh tring
SKL trong diéu kién phong thi nghiém, nam 2011

P hiru hiéu (%) cia cac MPL vao cadc NSKXL

STT Nghiém thic

2 3 4 5
1 Ma_SAT-CT 7,5 39,0° 97,3 100
2 Ma_RN-ST 11,7 64,0° 95,4 97,2
3 Ma_SXL-TV 5,8 54,32 97,3 98,3
4 Ma RDV-ST 5,0 20,0 92,8 98,2
5 Ma_BD-KG 3,2 51,6 97,1 98,1
6 Ma_ SKL-VL 6,7 27,3¢ 95,4 97,2
7 Ma_RB-CT 7,5 42,9 95,7 96,5

CV (%) 34,6 9,6 2,0 1,7

Mtrc ¥ nghia ns ** ns ns

Trong cung mot cét, cac so ¢o cing chi theo sau giong nhau thi khdng khac biét qua thong
ké va kiém dinh Duncan. **: khac bi¢t & mirc ¥ nghia 1%; ns: khdng khac biét thong ké;
MPL: mau phéan lgp nam xanh; NSKXL: ngay sau khi xur Iy nam.

O thoi diém 2 NSKXL cac NT xir ly nam c6 hiéu luc gay chét sting thap,
dat 3,2-11,7% va chua khac biét y nghia. Hiéu luc gay chét sing c6 su khac
biét y nghia o thoi diém 3 NSKXL, dat hiéu qua tir 20-64%. Trong d6, NT
Ma_RN-ST cho hiéu luc diét sung kha cao dat 64% va khdng khac biét y
nghia so v&i NT Ma_SXL-TV (dat 54,3%). Tuy nhién, hi¢u luc diét sung co
su kh&c biét so vai cac NT con lai & mic y nghia 1%. Cac NT Ma_SXL-TV,
Ma_BD-KG, Ma_RB-CT c¢6 hiéu lyc diét sung lan luot 1a 54,3%, 51,6%,
42,9% khong khac biét ¥ nghia. Ca 3 NT trén déu khac biét y nghia so véi 2
NT Ma_RDV-ST (20,0%) va Ma_SKL-VL (27,3%).

Tai thoi diém 4 NSKXL, hiéu luc gay chét sing ¢ cac NT xir ly nam
tang lén rat cao, dao dong tir 92,8-97,3% va khong khéc biét ¥ nghia.

Dén thoi diém 5 NSXL, hiéu lrc gay chét sing cua cac NT xa ly ndm
tiép tuc ting Ién, dao dong tir 96,5-100%. Trong d6, cac NT Ma_SXL-TV,
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Ma RDBV-ST, Ma_BD-KG, Ma_SAT-CT c0 hiéu lyc dat trén 98%. Cac NT
xtr ly nam déu khong khéc biét y nghia thong ké.

T6m lai, qua cac thoi diém quan sat cho thdy cac MPL Metarhizium déu
cho hiéu qua diét sung cao va tuong duong nhau. Cd&c MPL cd hi¢u lyc dat
trén 96% sau 5 ngay xu ly. Thoi gian tir 4-5 NSKXL thi hi¢u lyc diét sung
tang khong déng ké. Do d6, viéc danh gia két qua cd thé két thuc ¢ thoi diém 4
NSKXL.

Hinh 4.24: Cac MPL nam Metarhizium ky sinh gay chét thanh tring SKL
trong dicu kKién phong thi nghiém, nam 2011
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Hinh 4.25: Két qua xu ly nam Metarhizium trén thanh tring SKL
trong diéu kién phong thi nghiém, nam 2011
A, C va E: Thanh tring SKL bj nam ky sinh ¢ thoi diém 5 NSKXL;
B: Thanh tring SKL chét ¢ NT doi ching va NT ¢6 xi Iy nam;
D va F: Thanh tring SKL bj nam ky sinh ¢ thoi diém 7 NSKXL
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4.3.4 Khao sat hiéu luc gay chét caa ching nam xanh (Ma) & cac mat sé
bao tir khac nhau déi véi thanh trang SKL trong diéu kién PTN

Két qua ¢ Bang 4.23 cho thay ¢ diéu kién nhiét do phong (trung binh la
30°C) cac NT ndm xanh déu cho kha ning gay chét SKL trong diéu kién phong
thi nghiém tir thoi diém 3 NSKC va hiéu luc gay chét sung ting dan vé sau.
Bang 4.23: Hiéu luc gay chét cua cac mat sé bao tir ndm xanh (Ma) d6i véi thanh
tring sting khoai lang trong diéu kién phong thi nghiém, nam 2012

Nhiét do: 30,2°C; am do: 75,5%

Nghiém P hiru hiéu (%) cia nam xanh vao cac NSKC

thire 3 5 7 9 11 13
Ma-10° 80,46° 100,0°  100,0°  100,0*  100,0°  100,0%
Ma-10® 50,57° 92,45  100,0°  100,0°  100,0*  100,0°
Ma-10’ 36,78" 9368 9477  97,33* 9867  98,67°
Ma-10° 22,99° 5351°  78,03"  8559°  8687°  88,21°
Ddi ching 0,001 0,00° 0,00° 0,00° 0,00° 0,00°
CV (%) 9,52 9,69 8,17 7,84 6,74 5,97
Muc y nghia *x il *x *x *x *x

Céac so trong cung mat cat co chiz theo sau giong nhau thi khdng khac bi¢t nhau qua phan tich
thong ké va kiém dinh Duncan. NSKC: Ngay sau khi ching nam.**: khac biét o mize y nghia 1%.

O thoi diém 3 NSKC, hiéu luc gy chét SKL ti Ié thuan véi cac mat sb
bao tar nAm xanh, thé hién qua hiéu luc cia NT Ma-10° (22,99%), Ma-10’
(36,78%), Ma-10° (50,57%) va cao nhit & Ma-10° (80,46%) c6 su khéc biét y
nghia. O thoi diém ndy, cac mat sé bao tir nAm xanh anh huong rd rét thé hién
qua hiéu luc gay chét di véi SKL.

O thoi diém 5 NSKC, hiéu luc gay chét SKL & ca 4 NT déu gia ting.
Trong d6, NT Ma-10° dat t5i da 100%, ca 3 NT Ma-10°, Ma-10°, Ma-10" cho
hiéu luc gan twong duong nhau va cing khac biét y nghia so véi NT Ma-10°
chi dat 53,51%.

O thoi diém 7 NSKC, hiéu luc gay chét SKL & NT Ma-10® tang 1én dat
100%, hiéu luc thap nhat van 1a NT Ma-10° (78,03%). Ba NT Ma-10°, Ma-
10°, Ma-10 cho hiéu luc cao twong dwong nhau, khong khéc biét tir 7 NSKC
vé sau va cung khéc biét so vsi NT Ma-10° c6 hiéu luc ting cham dén 13
NSKC dat 88,21% thap nhat.
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T6m lai, ca 4 NT nam xanh déu c6 kha ning giy chét SKL trong diéu
kién PTN, hiéu lrc gay chét sting & cac NT tir 107 t6i 10° bao ti/ml cao tuong
dwong nhau tir 7 NSKC, trong d6 NT Ma-10" ¢6 hiéu lyc ting chdm hon.

Két qua Bang 4.24 cho thay & diéu kién nhiét 6 25°C cac NT nam xanh
déu cho hiéu qua gay chét SKL ting dan lén cao va cd khac biét y nghia 5%.
Bang 4.24: Do hiru hiéu (%) cua cac néng do bao tir ndm xanh (Ma) ddi vai thanh

trung SKL ¢ diéu kién nhiét do 25°C trong phong thi nghiém, nim 2012
Nhiét do: 25°C; 4m d¢: 56,4%

Pj hiru higu (%) ctia nam xanh vao cac NSKC

Nghiém

thirc 3 5 7 9 11 13
Ma-10° 27,3 92,0% 98,9% 08,7 100° 100°
Ma-108 21,6° 69,4° 96,4 08,7 100° 100°
Ma-107 6,7 29,1° 63,2° 66,0 853" 892"
Ma-10° 13,6 33,9° 70,3 75,7° 83,0° 838"
Déi chimg 0,00° 0,001 0,00° 0,00° 0,00° 0,00°
CV(%) 25,5 16,8 14,7 16,6 11,4 11,3
Mtrc y nghia * * * * * *

Cac s trong cung mat cgt co chir theo sau giong nhau thi khong khac bi¢t nhau qua phan tich
thong ké va kiém dinh Duncan. NSKC: Ngay sau khi chzng nam.*: khac biét o miic y nghia 5%.

O thoi diém 3 NSKC, hiéu luc cua nAm xanh chua thé hién rd su khac
biét gitta cac NT, dat tir 6,7-27,3%, tuy nhién c6 su khéc biét so véi dbi chung.
Trong d6, 2 NT Ma-10° va Ma-10° c6 hiéu lyc dat 21,6-27,3%, khéc biét so
v6i NT Ma-107 (6,7%).

O thoi diém 5 NSKC, cac NT nam xanh déu cho hiéu lyc ting 1én kha
nhanh va khéc biét y nghia 5%, dat tir 29,1-92%. Trong d6, NT Ma-10° cho
hiéu luc ting 1én cao nhét, dat 92%. Ké dén 1a Ma-108 cho hiéu luc dat thap
hon (69,4%). Ca 2 NT trén cung khéc biét so vai 2 NT con lai cho hiéu luc
thap twong dwong nhau, dat tir 29,1-33,9%.

O thoi diém 7 va 9 NSKC, 2 NT Ma-10° va Ma-108 cho hiéu lyc ting 1én
cao, dat trén 96%, tuong duwong nhau va cung khac biét y nghia so vai 2 NT
con lai. Mac du, 2 NT nay c6 hiéu lyc tang 1én rat nhanh, gap doi so voi thoi
diém trudc do, dao dong tir 63,2-75,7%, twong dwong nhau. Sau khi chung 1
tuan thi nAm xanh (Ma) cho hiéu lyc gay chét sing ting 1én rat cao & mat sd tir
10° bao tir/ml tro 18n,
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O thoi diém 11 va 13 NSKC, cac NT nidm xanh cho hiéu luc ting 1én
cham hon so véi thoi diém trude d6. NT Ma-10° va Ma-10° ¢c6 hiéu lyc dat tdi
da (100%) cung khéac biét so vai 2 NT con lai, dat tir 83-89,2%.

Toém lai, & diu kién nhiét do 25°C, 2 NT Ma-10® va Ma-10° bao ta/ml
cho hiéu luc gay chét sting rat cao va nhanh so véi 2 NT con lai.

Két qua 2 thi nghiém trén cho thay & diéu kién nhiét d6 25°C va 30°C
trong PTN thi hiéu luc gay chét sing gan gidng nhau, trong d6 2 NT Ma-10°
va Ma-10° bao ta/ml cho hiéu luc rit cao va nhanh hon so v&i 2 NT c¢on lai.
Do niam xanh phét trién thich hop ¢ khoang nhiét do nay, nén cho hiéu luc ky
sinh gay chét sung cao. Nhiét do 1a yéu té quan trong cho su sinh truéng va
phat trién cua nam xanh M. anisopliae, nhiét d6 t6i uu thich hop cho nim phat
trién 1a 25-30°C (Pham Thi Thuy, 2004; Tran Vin Mao, 2002). Két qua trén
hoan toan phu hop véi két qua ghi nhan ctiia Huynh Thi Ngoc Linh (2010); Bui
Thi Ngoc Liéu (2010) va Bui Cam Thu (2011). Véi kha ning thich nghi nay
thi viéc mg dung nam xanh (Ma) trong phong trir sinh hoc ¢ ving PBSCL 1a
rat thuan loi, vi c6 diéu kién khi hau nhiét doi, thoi tiét nong am, gép phﬁn tao
diéu kién thuan loi cho ngudén nam xanh (Ma) ky sinh phat trién tét va luu ton
trén dong rudng, 1am giam bét con trung gay hai khi tiép xtc véi bao tir nAm.
M3t khac, viéc san xuit nim xanh c6 mat s 10° bao ti/ml d& dang va don
gian hon.

4.3.5 Khao sat kha niing ky sinh cia ndm xanh (Ma) trong quan thé SKL
qua cac hinh thic xi ly khac nhau trong PTN

Két qua khao sat kha ning ky sinh gdy chét thanh tring SKL cua nim
xanh (Ma) qua cac hinh thic xir ly khac nhau thé hién ¢ Bang 4.25. NT dang
nam tuoi c6 kha ning giy chét thanh tring SKL cao va nhanh hon so véi dang
bot kho trong diéu kién phong thi nghiém.

O thoi diém 3 NSKXL, ca 4 NT c0 ti 1é sung chét déu thap, dao dong tur
2,67-10,67%, gan nhu khong cd khac biét théng ké & mic y nghia 1%.

O thoi diém 6 NSKXL, NT ndm tuoi két hop réi ¢4 ti 1¢ sing chét ting
rat nhanh, dat cao nhét 1a 79,11% va khac biét c6 ¥ nghia so véi cac NT con
lai. Ké dén 1a NT nam tuoi két hop phun c6 ti Ié siing chét ting 1én mirc trung
binh (dat 49,56%). T&i thoi diém nay, kha nang gay chét SKL cta 2 NT dang
bot kho van rat thap (< 10%) va chua thé hién rd khac biét so véi dbi chang.

Thoi diém 9 NSKXL, ti I¢ siing chét & ca 4 NT déu gia ting. Trong d6, 2
NT nam tuoi két hop rai (dat 98,67%) va nam tuoi két hop phun (dat 87,56%).
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Ti I stng chét & 2 NT ndm bot kho két hop rédi va phun déu ting cham, lan
luot 1 17,48% va 15,78%, khac biét c6 y nghia so véi ddi chung.

Thoi diém 12 NSKXL, ti 18 sing chét & 2 NT nidm twoi két hop réi va
phun gia ting trén 97% tuong dwong nhau. Tai thoi diém nay, kha ning giy
chét sing & 2 NT bot khd két hop réi va phun cé gia ting nhung van con thap,
lan luogt 12 42,67% va 32,44%.

Kha nang gay chét SKL ¢ NT nim tuoi két hop phun ciing dat ti 1¢ 100%
tai thoi diém 15 NSKXL. Tai thoi diém nay, ti & sing chét & NT ndm bot kho
két hop phun van thip nhat (dat 57,11%) va khac biét ¥ nghia véi so cac NT
con lai. Ti 18 suing chét & 2 NT nidm bot khd két hop réi va phun tiép tuc gia
tang va dat 100% & thoi diém 24 NSKXL.

T6m lai, nam xanh dang ndm twoi c6 kha nang ky sinh gdy chét SKL
cao va nhanh hon so véi dang bot kh, ti 18 sing chét gia ting nhanh va dat
100% tir 12 NSKXL. Con dang bot khd c6 ti 1 sing chét ting cham toi 24
NSKXL dat 100%. Nam xanh véi hinh thic xa 1y 12 rdi nim c6 vu thé nhanh
hon so véi phun nam, thé hién qua ti 1é chét cao va nhanh hon, su khac biét
nay thé hién ¢ giai doan dau. C6 thé do hinh thuc rai nam, céc ca thé SKL dé
dang tiép xGc véi bao tar ndm trén bé mat gia thé 16p mun so dira; véi hinh
thizc phun nam, bao tir ndm hoa lan vao nudc va tham vao 16p mun so dira nén
kho tiép xuc véi cac ca thé SKL hon.

Két qua trén ciing cho thay dang ndm tuoi c6 hoat luc sinh hoc cao hon
so v&i dang bot kho. Két qua nay ciing phi hop véi nghién ciu cia Tran Nam
Duong (2010), trong diéu kién nha luéi khi phun ché pham nam xanh dang
nim tuoi cho hiéu lyc ky sinh trén riy dau vang hai mia dat 73,3% cao hon so
véi dang bot khé dat hiéu luc 55,9% ¢ thoi diém 12 NSKXL.
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Bang 4.25: Kha ning ky sinh ciia nAm xanh (Ma) ddi véi sting khoai lang qua cac hinh thire xir Iy khac nhau trong diéu kién phong thi nghiém
Nhiét do: 30,4°C; am do: 73,7%

Ti 18 (%) sung chét theo thoi gian vao cac ngay sau khi xir Iy nAm (NSKXL)

Nghiém thire

3 6 9 12 15 18 21 24
Dang nam tuoi + rai 10,672 79,112 98,672 100? 100? 100? 1002 1002
Dang ném tuoi + phun 4,44%° 49,56" 87,56° 97,33° 100° 100° 100° 100°
Nam bot kho + rdi 4,89% 8,44° 17,78° 42,67 72,44° 89,33" 96,89" 100°
N4m bot kho + phun 2,67° 5,78% 15,78° 32,44° 57,11° 82,67° 96,22° 100°
Déi chimg 0,89 2,67° 3,78" 4,67 6,67" 7,78° 9,33° 10,67
CV (%) 6,58 5,55 2,69 2,91 5,96 3,47 1,21 0,36
Muc }’7 nghia ** ** *x *x *x *x *x *x

Cac so trong cung mét cot c6 chir theo sau giong nhau thi khdng khac bi¢t nhau qua phan tich thong ké va kiém dinh Duncan;
NSKXL: Ngay sau khi xu ly nam xanh; **: khac biét ¢ murc y nghia 1%.
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R4i nam tuoi R&i nim bot kho Phun nam vao gi4 thé

Hinh 4.26: Suing khoai lang bi nhiém niam xanh (Ma) qua cé4c hinh thuc xir ly
4.4 Khao sat hiéu qua wng dung két hop pheromone gigi tinh tong hep va
nam xanh (M. anisopliae) déi véi sung khoai lang

4.4.1 Khao sat kha ning lay lan bénh ciaa sing duc sau khi tiép xdc véi
pheromone gigi tinh va nam xanh trong diéu kién phong thi nghiém

Két qua & Bang 4.26 cho thay 2 NT dang nim tuoi va dung dich bao tr
nam co ti 1é sung chét nhanh va cao hon, khac biét ¥ nghia so voi dang bot kho
tir thoi diém 6 ngay sau khi xir Iy (NSKXL) tha sing duc vao quan thé sung
(30 con) trong hop nhya.

O thoi diém 6, 9, 12 NSKXL, ti 1¢ sing chét ting dan theo thoi gian va
c6 khac biét y nghia giita cac NT, trong d6 ti & chét ting nhanh & NT ndm
tuoi dat cao nhat (78,92%) va ké dén 1a NT dung dich dat 64,09%, thap nhat 13
NT dang bot kho chi dat 14,19% rat thap, ting cham va khéc biét ¥ nghia so
vé6i ddi chang (7,53%).

Tir thoi diém 15 NSKXL vé sau, ti & sting chét & 2 NT nim tuoi va
dung dich tang 1én nhanh, cao va tuong duong nhau, dat trén 94%. Trong do,
ti I¢ chét dat 100% & NT nam tuoi vao thoi diém 18 NSKXL va NT dung dich
co ti 16 chét tang 1én dén 24 NSKXL dat 100%. Bén canh do, khi cho sung duc
tiép xdc voi nim dang bot kho co ti 1& chét thip hon va ting cham dén 36
NSKXL dat 99,57%. Diéu ndy cd thé do & dang nim twoi, nAm xanh dang phat
trién manh sinh ra rat nhiéu bao tir trén nén co chit gao sau 14 ngay nudi ciy
nén kha ning nhiéu bao tir d& dang bam dinh vao co thé khi sting dyc tiép xdc
v6i pheromone giéi tinh va roi xudng ddy hop nhua chira cac hat gao phu day
bao tir xung quanh, giip cho nam lay nhiém gay chét stng trong quan thé dé
dang va nhanh hon.
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Kha ning gay chét sing & dang bot khd cd hiéu qua gia ting nhanh tir
thoi diém 30 NSKXL vé sau. O dang bot khd, sting cd thé dé& dang tiép xdc voi
bao tir nAm nhung do sung ciing kho rao nén bao tir khd bam dinh vao co thé
hon. Mit khac, trong qué trinh san xuat nim dang bot kho c6 qua cong doan sy
kho va nghién min méi trudng co chit gao cho nam phét trién thanh ché pham
dang bot khd min, ¢ thé bao tir 1an mot s tap chat, co chat, khdng con thuan
chung, bao tir chuyén sang trang thai tiém sinh nga nghi, 1am suy giam hoat lyc
sinh hoc caa ndm xanh nén kha ning gay chét sing trong d6i cham hon so v6i
2 NT dang dung dich va nim tuo.

T6m lai, khi sir dung pheromone gidi tinh hap dan sing duc vao bay va
lay nhiém ndm xanh (Ma) theo 3 dang khéac nhau déu cho hiéu luc gay chét
SKL trong diéu kién phong thi nghiém. C6 thé do quan thé SKL sir dung trong
thi nghiém nay duoc chon ngau nhién tir cac cu khoai lang bi nhiém sting thoat
ra va khdng phan biét gisi tinh duc céi nén kha niang nam xanh lay nhiém trong
quan thé sting theo kiéu bt cau co thé xay ra hoac do va cham tiép xuc véi nhau
trong hoat dong hang ngay cua chung bén trong hop nhua.

Nhu vay, viéc s dung pheromone gidi tinh két hop véi nam xanh cho
hiéu qua gay chét SKL ting cao. Bén canh dé, quy trinh san xuat ché pham nam
xanh (Ma) dang ndm tuoi twong dbi don gian, chi phi thap, dé san xuét vai s6
luong 16n. Do d6, sir dung pheromone gigi tinh hap dan sting duc vao biy va
lay nhidm véi dang ndm tuoi c6 tiém nang trién vong trong phong tri SKL &
diéu kién ngoai dong.

Nghién ctru khac ciing da dé cap toi hé thong lay nhiém ty dong. Tir do,
c6 thé xac dinh tiém ning hiéu qua cua viéc ap dung bay pheromone gidi tinh
duoc thiét ké dac biét thanh hé thdng lay nhiém ty dong co 15 thoat bén dudi
dé hap dan sung duc ngodi ty nhién vao bay rdi lay nhidm vai s lugng Ién
bao tir nAm B. bassiana bén trong bay va tha ching tu do tro lai ddng ruong.
Do 1a phuong phap 1ay nhiém tu dong cua viéc sir dung con triing tu ching s&
phét tan va lay nhiém ndm ky sinh trén quan thé con tring ngoai tu nhién
(Ignoffo, 1992; Furlong et al., 1995).
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Bang 4.26: Ti I¢ chét (%) cua thanh tring SKL qua sur lay lan bénh trong quén thé tr sing duc sau khi tiép xuc véi pheromone gii tinh va nam
xanh (Ma) trong dieu kién phong thi nghiém, nam 2012 9
Nhiét do: 29,7°C; 4m do: 83,3%

Ti 18 (%) sung chét theo thoi gian vao cac ngay sau khi xir Iy (NSKXL) tha siing vao hép nhua

Nghiém thirc

3 6 9 12 15 18 21 24 27 30 33 36
Nam tuoi 9,89 32,26° 56,77° 78,92  97,42° 100° 100° 100° 100° 100° 100° 100°
Dung dich 6,67° 17,42 3355° 64,09° 9424* 94,84* 98,28 100° 100° 100° 100° 100°
Bot kho 3,87  688° 10,32° 14,19° 19,35 2495° 29,03 3312° 40,00° 6042 80,000 99,57
Ddi ching 237° 430° 473  753° 10,11° 13,76° 16,99° 19,78° 2323° 2473° 27,10° 28,17
CV (%) 8,88 3,31 2,12 3,59 3,35 2,71 0,42 1,07 1,44 1,61 1,15 1,79
MﬁC }’7 nghia *x ** ** ** ** ** ** ** ** ** ** *x

Cac so trong cung mgt cat ¢ chir theo sau giong nhau thi khdng khac biét qua phéan tich thong ké va kiém dinh Duncan; **: khac biét ¢ mitc y nghia 1%.
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4.4.2 Khao sat anh hwéng cia pheromone giéi tinh téng hep va nam xanh
(Ma) Ién kha niing sinh sin caa thanh trang SKL bé me trong PTN

Khao sat anh huéng pheromone gidi tinh téng hop va ndm xanh 1én
thoi gian sdng va stc sinh san caa thanh tring SKL (Bang 4.27) cho thiy:

NT A, sting bé me binh thudong c6 thoi gian séng 1au nhat, véi thoi
gian sdng trung binh cua stng bé (98,97 ngay) va suing me (97,03 ngay) la
twong duong nhau trong diéu Kién binh thuong. Do sing bé me séng lau
nhat, khoe manh nén sinh san ra thé hé con nhiéu nhat (9.915 con/30 cap).

NT B, sting b tiép xc pheromone gigi tinh va sing me binh thuwong
c6 thai gian séng ngan hon so voi dbi chung (A), thai gian song trung binh
cua sung bé (87,37 ngay) va sting me (90,03 ngay) gan twong duong nhau.
Do sung bd me ¢6 thai gian séng ngan hon va sé lugng con sinh ra cua ting
dot quan sat chénh léch it hon dan dén thé hé con sinh ra ciing thip hon
(7.636 con/30 cdp) va ti 1& stc sinh san cua sung bé me giam so véi doi
chirng 12 22,98%. Do su chénh léch vé thoi gian séng cua stng bé me va
sting con sinh ra khdng nhiéu so vgi ddi chiing nén sic sinh san giam tuong
dbi it, rat thap so véi cac NT con lai. C6 thé do sting bd bi hap din boi
pheromone gigi tinh va bat cip voi moi (ng cao su non chta pheromone)
lam thay d6i sinh 1y trong co thé sting b4 1a nguyén nhan anh hudng toi kha
ning sinh san cua sing b me.

NT C va D, sung b tiép xtic pheromone gigi tinh va nam xanh (dung
dich va nam tuoi) véi sing me binh thudng c6 thai gian sdng rat ngan va
khac biét ¥ nghia so vai dbi chiung (A) va NT B. Thoi gian séng trung binh
cta sung b (10,8 va 10,2 ngay) va sung me (18,7 va 17,1 ngay) gan tuong
duong nhau. Thoi gian séng giam xudng rat nhiéu so véi d6i chung. Do
sting bé me c6 thoi gian sbng rat ngan va sé luong con sinh ra chu yéu ¢
dot 1 (15 ngay dau tién) din dén thé hé con sinh ra rat thap (996 va 742
con/30 cap) va kha nang sinh san caa sing bé me giam rat nhiéu so véi doi
chtrng (ti 1& giam 1a 89,95% va 92,51%). Do su chénh léch rat nhiéu vé thoi
gian séng cua suing bd me va sting con sinh ra so véi ddi ching nén ti I¢ stc
sinh san giam rat nhiéu, chénh léch rat cao so vsi NT B (22,98%). Thoi
gian song cua suing cai ngan lai sau khi bi nhiém nam c6 thé 1a nguyén nhan
gay anh huong bét loi 1én tong sé sung con dwoc sinh ra (Rana and
Vallacarlos, 1991). C6 thé do sung b bi hap dan boi pheromone gigi tinh
va tiép xdc vai nim xanh, bao tir nAm sé& dinh vao ban chan siing bé, sau do
sting bé tiép xc, bat cap véi sung me, c6 thé bao tir nam lay lan theo kiéu
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bit cau, khi bao tir nAm xam nhép vao bén trong co thé sung, lam thay dbi
sinh 1y trong co thé sing bd me 1a nguyén nhan anh huong téi thoi gian
séng va kha ning sinh san cua sung bé me. Sung cai dudong nhu bi nhiém
nim théng qua sy bét cip véi sung duc bi nhidm niam (Yasuda, 1999;
Yasuda, 2000). NT dbi ching (khéng xir Iy ndm) thi sung cai dé tring
nhiéu hon so v&i sting cai bi nhiém nam, 14 tac nhan ky sinh gay bénh va sy
xam nhiém cta nim vao co thé sing s& 1am giam kha ning an va sinh san
cua thanh trung SKL (Ondiaka et al., 2008).

NT E va F, suing b chi don thuan tiép xGc v&i nAm xanh (dung dich
va nam tuoi) va sung me binh thuong cé thoi gian song rat ngan va khéc
biét y nghia so v4i d6i ching (A) va NT B, trong d6 NT F khong khéc biét
so v&i NT C va D, tuy nhién cung khac biét so v&i NT E cao hon. Thoi gian
séng trung binh cua sting bé (11,7 va 10,1 ngay) va sung me (21,3 va 17,2
ngay) c6 khac biét y nghia gita 2 NT nay, thoi gian sdng giam xudng rat
thap (sung mau chét) so véi d6i ching. Do sting bd me ¢6 thoi gian séng rat
ngan va sé lugng con sinh ra chu yéu ¢ dot 1 (15 ngay dau tién) din dén thé
hé con sinh ra rat thap (1.532 va 729 con/30 cap) va kha ning sinh san cua
sing bé me giam rat nhiéu so véi d6i chiing (ti 1& giam 1a 84,54% va
92,64%). Do su chénh léch rat nhiéu vé thoi gian sdng cua sung b me va
sting con sinh ra so va&i dbi chitng nén sirc sinh san giam rat nhiéu, chénh
léch rat cao so véi NT B. Ly do giai thich ciing twong tu nhu NT C va D.

Nhin chung, sung duc chi don thuan tiép xic véi pheromone gidi
tinh tong hop (NT B) c6 thoi gian séng cia sing bd me ngan hon va sb
luong sing con sinh ra it hon so V&i binh thuong. Pay ciing 1a loi thé cua
pheromone gidi tinh gitp lam giam thé hé sung con sinh ra. Néu nhu xét
trén quan thé Ion, mat sé sting dong thi su sut giam thé hé con sinh ra rat y
nghia lam giam bét quan thé siing trong tyu nhién.

Cac NT sung duc c6 tiép xuc véi nim xanh (C, D, E, F) thi nguyén
nhan cha yéu gay chét sung chinh 1 nhan t6 nam xanh. Trong d6, 2 NT C
va D c6 pheromone giéi tinh hap dan sung duc toi bay va lay nhiém nam
xanh dé dang, sau d6 chiing mang nguén bénh nay tim bat cap vai sung cai
va lay nhiém bénh theo kiéu bét cau, sau thai gian bi nam xanh ky sinh gay
bénh thi co thé sung kiét sic va chét nhanh hon binh thudng. Cho thay vai
trd ctia ndm xanh 1a tic nhan phong trir sinh hoc rat y nghia, c6 thé gay chét
con tring theo tiéu chi an toan thay thé cho thudc trir sau hda hoc, cé kha
nang lay nhiém bénh gitra cac ca thé trong cing quan thé. Tuy nhién, giira 2
dang nam xanh thi nghiém thi dang nim tuoi c6 vu thé tréi hon so voi dang
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dung dich, phu hop voi két qua khao sat kha ning 1ay lan bénh trong quan
thé tir sing duc tiép xdc véi pheromone gidi tinh va nam xanh (Bang 4.26).
Bang 4.27: Anh huong ciia pheromone gigi tinh va nim xanh 1én sé luong sing con
va thoi gian séng cua sting bé me trong diéu kién phong thi nghiém, nim 2013

Nhiét do: 30,91°C; 4m d¢: 73,42%

Tongsosung Tilésicsinh  Thyi gian séng sung bé me (ngay)

Nghiém , e .
thiic con thoat ra san glam so vol sun b'( sana m
(con/30 cap)  doi ching (%) g bo g me
A 9.915 - 98,9+3,7° 97,0+ 3,3%
B 7.636° 22,98 87,3+3,0° 90,0+ 3,9°
C 996" 89,95 10,8+ 2,6° 18,7+ 4,6
D 742° 92,51 10,2+1,3 17,1+ 4,8
E 1.532° 84,54 11,7+2,9° 21,3+5,0°
F 729¢ 92,64 10,1+ 1,4 17,2+ 4,8
CV (%) 6,96 1,40 3,11
Muc y " o N
nghia

Trong clng mét cét, cac so cd cung chir theo sau giong nhau thi khdng khéc biét thong ké ¢
mitc y nghia 1% qua Kiém d@inh Duncan.

A: Déi ching chira 1 cii khoai + 1 TT dwe va 1 TT cdi binh thuong (TT: thanh tring)

B: 1cukhoai + 1 TT caiva Il TT duc tlép xac pheromone.

C:lcukhoai + 1TT cdaival TT duc tlep xuc pheromone va nam xanh dang dung dich.

D: 1cukhoai + 1 IT cdiva 1 TT duc tlep xUc pheromone va nam xanh dang nam tuoi.

E: 1cukhoai + 1 TT cdiva I TT duc tlep xuc nam xanh dang dung dich.

F: 1 ci khoai + 1 TT cdiva 1 TT duc tiép xGc nam xanh dang ndam tuwori.

Két qua & Bang 3.28 cho thay cu thé sé lugng sung con thoat ra tir
cac cip sung bd me ¢ cac NT trong khao sét nay.

Tong cong sb luong suing con sinh ra tir 30 cap sung bd me & NT A
(d6i chung) 1a cao nhat (9.915 con), ti 1& gidi tinh duc:cai cua thé hé con
(1:1) twong duong nhau. Ké dén 1a NT B (7.636 con), ti 1¢ duc:cai (1:1,04)
gan tuong duong. NT C, D, E, F do ¢6 tac dong cua nim xanh (dung dich
va nam tuoi) 1am cho thoi gian séng cua sing bé me ngan hon nén sé luong
sting con sinh ra it hon so vé&i di ching (A) (twong tng la 996, 742, 1.532,
967 con), ti 18 duc:cai (dao dong tir 1:1,09 t&i 1:1,29) ¢6 su chénh léch vé ti
I& gi6i tinh, con cai ludn cao hon con dwc. Nhan thay khi sing bé me bj
nhiém nam xanh thi thé hé siing con sinh ra c6 khuynh huéng chénh léch vé
phia sting céi nhiéu hon. Piéu nay ciing phu hop véi nghién ctu cia Yasuda
(1999) ghi nhan & rudng c6 xu Iy nam ky sinh thi ti 1¢ giéi tinh cua quan thé
SKL bj léch nhiéu vé phia con cai.
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Bang 4.28: S6 luong sting con thodt ra tir cac cap sing bé me theo thoi gian trong
diéu kién phong thi nghiém, nam 2013 7
Nhiét d6: 30,91°C; 4m do: 73,42%

NT A B C D E F

Dot . .. . . . ..

Puc Cai Puc Cdi Puc Cai DPuc Cai Puc Cai DPuc Cai
1 883 838 753 779 435 561 342 400 737 795 462 505
2 864 857 676 690 0 0 0 0 0 0 0 0
3 927 898 819 835 0 0 0 0 0 0 0 0
4 886 886 510 530 0 0 0 0 0 0 0 0
5 710 764 506 542 0 0 0 0 0 0 0 0
6 686 716 484 512 0 0 0 0 0 0 0 0
Téng cong 4956 4.959 3.748 3.888 435 561 342 400 737 795 462 505
(con/30 cap) 9.915 7.636 996 742 1.532 967
TB so lugng
sting con
thodat ra 330,5 2545 33,2 24,7 51,1 32,2
(con/cap)

Méi dot thay cii khoai lang méi cach nhau 1a 15 ngay/lan. NT: nghiém thizc

A: Déi ching chira 1 cit khoai + 1 TT cdiva 1 TT duwc binh thuong.

B: 1 cii khoai + 1 TT cdiva 1 TT dyc tiép xc pheromone.

C: 1ci khoai + 1 TT cdiva 1 TT duc tiép xtc pheromone va nam xanh dang dung dich.
D: 1 cii khoai + 1 TT cdiva 1l TT duc tiép xGc pheromone va nam xanh dang ndam tuoi.
E: 1 cii khoai + 1 TT cdiva 1 TT duc tiép xdc nam xanh dgng dung dich.

F: 1 ci khoai + 1 TT cdiva 1 TT duc tiép x(c nam xanh dang ndam tuori.

Mt khéac, khi quan sét s luong sung con sinh ra ¢ ting dot thay cu
khoai m¢i (15 ngay/lan) nhan thiy NT A va B du 6 dot ¢6 sting con sinh ra,
NT A c6 sb lugng sung con ludn cao hon so véi NT B, chénh léch ting dot
la 189, 355, 171, 732, 438, 406 con, s lugng sung con c6 khuynh hudng
giam dan tir dot 3 tré vé sau, c6 thé giai thich vé mat sinh ly khi suing bé bi
hip dan boi pheromone gigi tinh, cam thay rat hung phan va bat cip véi
cuc moi da giai phong bét mot lwong tinh tring nén kha nang thy tinh cho
con céai s& giam hon so v4i con duc binh thuong, do ngudn sing bé me
duoc chon thoat ra tir ci khoai bi nhidm sung va chwa bét cap 1an ndo. Nhu
vay, khi sting duc bi hdp dan va tiép xic véi moi pheromone gidi tinh du
chi 1 1an ma khong can giét chét, c6 thé gitp l1am giam thé hé sting con sinh
ra, quan thé sing s& giam dan trong tu nhién, phat hién ra diéu nay rat y
nghia trong thyc tién.

Két qua trén chirng to ndm xanh c6 thé lan truyén thoéng qua su tiép
xUc giira cac céa thé va sy lay nhiém bang cach thdng qua su hap dan cua
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moi pheromone giéi tinh va tiép xdc véi ndm xanh déu anh huéng 1am giam
thoi gian séng cua sing bd me rat nhiéu va sy nhiém bénh ciing anh huong
téi stc khoe va kha niang sinh san cua sing bd me, c6 thé 1a nguyén nhan
chinh dan dén sut giam sé luong siing con sinh ra. Cho thay vai tro cua nim
xanh ky sinh gay bénh con trung va la tac nhan phong trur sinh hoc hiéu qua.

4.4.3 Khao sat hiéu qua caa pheromone giéi tinh téng hep két hep véi
nam xanh (Ma) phong tri SKL tai huyén Binh Tan, Vinh Long

4.4.3.1 Dién bién mdt sé sting khoai lang trén rugng thi nghiém

Dién bién mat sé6 SKL (Hinh 4.27) & NT st dung pheromone giéi tinh
1udn cao hon so véi NT pheromone va nam xanh qua cac thoi diém quan sat.
Tuy nhién, qui luat bién dong quan thé ¢ ca 2 NT nay la cham va ting dot bién
& cudi vu. Tir dau vy dén 1 thang trude khi thu hoach (119 NSKT), sb luong
sling ting cham theo thoi gian va thap dudi 70 con/bay/2 tuan. Sau do, sd
lwong sting vao bay tang I&n rat nhanh, nhat la vao giai doan 15 ngay truéc thu
hoach (tir 137-149 NSKT). Sé lugng sting vao by ting 1én 369 con/bay/2 tuan
& NT pheromone va nam xanh, con NT chi sa dung pheromone la 573
con/bay/2 tuan. Két qua nay cho thay viéc st dung nam xanh két hop réi vao
dau vu (3 NSKT) va phun nim 3 lan vao cac thoi diém 50, 70 va 90 NSKT ¢
hiéu qua giam mat sé suing troi hon so véi NT chi 4p dung bay pheromone.

700
600
—4—Pheromon 6
500 bay/1.000m2
== pheromone 6
400

bay/1.000m2 +

Jp =
)

100
0 W‘ Ngiy sau khi trong

30 43 57 75 94 106 119 137 149

S6 lwong sung/bay/2 tuan

Hinh 4.27: Dién bién mat sb sting khoai lang trén ruong thi nghiém
tai huyén Binh Tan, tinh Vinh Long, nam 2011
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4.4.3.2 Ti 1¢ gay hgi ciia sung khoai lang trén ca khoai

Két qua & Bang 4.29 ghi nhan ti 1& sing gay hai trong thi nghiém trén
giong khoai lang Tim Nhat. O thoi diém 2,5 thang SKT, 3 NT A, B va C déu
khong thay su gay hai cua sting & bén ngoai vo va trong cua khoai lang.

Bang 4.29: Ti Ié cu khoai Tim Nhat bi sung gay hai ¢ 3 thoi diém sau khi trong tai x&
Thanh Bong, huyén Binh Tan, tinh Vinh Long, nam 2011

Thoi diém  Nghiém S6 ci TL cii (g) Ti 18 (%) ci bi hai
guan sat thirc quan sat Ngoaivée  Trongcu
2,5 thang A 276 31,95 0 0
B 250 32,66 0 0
C 175 32,35 0 0
3,5 thang A 252 55,46 0 0
B 243 58,24 0,5 0
C 225 54,36 0 0
4,5 thang A 238 75,62 0,35 0
B 227 87,84 0,82 0,42
C 132 81,35 0 0
Khi thu A 195 89,26 0 0
hoach B 219 100,31 0 0
(5théang) C 191 92,42 0 0

Nghiém thaic A: ddt 6 bdy pheromone/1.000m?; Nghiém thic B: Nam xanh + dét 6 bay
pheromone/1.000m?; Nghiém thizc C: Péi chirng (theo ndng dan); TL: Trong heong cii

O thoi diém 3,5 thang SKT, NT A va C déu khong thay sy gay hai cua
sting ca bén ngoai vo va trong cu khoai. Riéng NT B ghi nhan co sy gay hai
ctia sling & Ngoai vo cu, nhung ti 1é khong dang ké (0,5%).

O thoi diém 4,5 thang SKT, ghi nhan NT A ¢ ti & cu bi hai 1a 0,33%
(ngoai vo) va 0% (trong cu), NT B co ti 1€ la 0,82% (ngoai vo) va 0,42%
(trong ca). NT dbi ching (xir ly sting theo cach cua néng dan) van khong thay
sting gay hai ca bén ngoai vo va trong cu khoai lang.

O thoi diém 5 thang SKT (khi thu hoach), cac NT déu khdng ghi nhan
dugc su gay hai cua sung ca bén ngoai vo va trong cu khoai lang.

TOm lai, qua 4 dot quan séat nhan thay hau nhu rat it (NT A va B) hoic
khong c6 thiét hai (NT C) do suing trén ci khoai. Két qua nay cho thay viéc &p
dung bay pheromone giéi tinh don thuan hoic két hop véi nAm xanh c6 kha
nang thay thé dan cho viéc st dung thudc trir sdu hda hoc dé quan ly su gay
hai cua SKL trén gidng khoai Tim Nhat tai huyén Binh Tan, tinh Vinh Long.
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4.4.4 Khao sat hiéu qua cia pheromone giéi tinh tong hop két hep véi
nam xanh (Ma) phong tri SKL tai huyén Cu Lao Dung, Séc Tring

Két qua ¢ Bang 4.30 cho thiay biy pheromone gigi tinh tong hop cho
hiéu qua hap dan cao d6i voi SKL. Téng s sting vao bay cia 3 NT A, B, C la
50.095 con, trung binh khoang 11 con/bay/dém. NT A véi dién tich 16n nhat
(6.000 m?) tuong ung véi s6 lwong bay nhidu nhét (36 biy), tong sb sung duc
vao bay 1& nhiéu nhit (28.720 con). NT B ¢ dién tich it hon (3.500 m?) twong
g Vi sé lwong bay ciing it hon (22 bay) va sé luong sting vao bay thap hon
(15.385 con). NT C c6 dién tich nho nhat (1.500 m?) tuong (ng vai 6 lugng
bay it nhat (8 bay) va sé lwgng sting vao bay Ia thap nhat (5.990 con).

Bang 4.30: S6 luong SKL vao bay pheromone trén ruong khoai Trang Sita tai xa An
Thanh Tay, huyén Cu Lao Dung, tinh Sé¢ Trang, nam 2011

Dign o Thoi diém NSKT (con/bidy/dém)  Tong
Nghiém thic (trlnczr)] biy 42 63 84 B (con)
(A) Pheromone 6.000 36 9,9 8,0 183 12,1 28.720
(B) Pheromone+Phun nim 1.500 9 2,8 4,2 27,0 11,3 5.990
(C) Pheromone+R4i va phun nim 3500 21 6,5 2,9 22,4 10,6 15.385

Quan sat sb luong sting duc vao bay caa 3 NT A, B, C & 3 thoi diém 42,
63 va 84 NSKT cho thay sb sting vao bay thap ¢ giai doan dau va ting 1én ¢
cudi vu. Trung binh sé lugng sting duc vao bay ¢ 3 NT twong dwong nhau, dao
dong tir 10,6-12,1 con/biy/dém. Nhu vay, s dung ndm xanh chua c6 anh
huong rd rét 18n SKL trén rudng thi nghiém. Mac du, ruong c6 xir Iy nam xanh
nhung s6 lwong siing vao bay van tang 1én vé cudi vu khi 4p luc sing ting cao,
dién bién sung twong tu nhu rudng chi ap dung pheromone. Két qua nay cé thé
do anh huong cua diéu kién ngoai canh khong thuan loi cho ndm phat huy
hiéu luc gay chét sung nhu budi trua nang néng, budi chiéu &nh nang co tia
cuc tim (UV) ciing lam anh huéng 18n sy séng sot cua bao tir ndm. Pay la
nguyén nhan lam cho nam xanh chua phat huy hiéu qua cao gay chét sing ¢
ngoai ddng. Do d6, su chénh léch sb luong sting giita cac NT khong déng ké.
Trong khi d6, ndm xanh cho hiéu luc gy chét sting rat cao trong diéu kién
phong thi nghiém.

Két qua & Bang 4.31 cho thay ¢ thoi diém 2 thang SKT, ti & cua bi stng
gay hai & cac NT A, B, C déu thap hon so v6i ddi chitng ca ngoai vo va trong
cu. Trong d6, NT A c0 ti Ié cu bi hai la 8,73% (ngoai vo) va 0,57% (trong cu);
NT B c6 ti 1& ca bj hai ngodi vo va trong cu lan luot 12 16,05% va 2,62%; NT
C c6 ti 1& 12 19,84% va 3,01%. NT di chitng (D) ¢ ti 1é cu bi hai 1a 19,84%
va 3,01% cao hon cac NT khéc.
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Bang 4.31: Ti Ié ca khoai bi sting gay hai trén gidng khoai Trang Sita tai thoi diém 2
thang va 2,5 thang tai xa An Thanh Tay, huyén Cu Lao Dung, tinh Soc Trang

Digntich remglweng  Soci  Tilg ci bj hai (%)

Nghiém thuc m) catrung quan . -
binh (g) sat Ngoaivé Trong ca
Thoi diém 2 thang sau khi tréng
(A) Pheromone 6.000 61,9 216 8,7 0,6
(B) Pheromone+Phun nam 1.500 65,1 216 16,1 2,6
(C) Pheromone+Réi+Phun nim 3.500 62,3 199 9,5 2,1
(D) Béi chung 2.000 54,1 217 19,8 3,0
Thoi diém 2,5 thang sau khi tréng
(A) Pheromone 6.000 77,1 279 7,9 3,9
(B) Pheromone+Phun nim 1.500 73,9 178 27,6 5,1
(C) Pheromone+Réi+Phun nim 3.500 71,2 196 141 3,8
(D) Béi ching 2.000 56,5 202 12,5 4,4

O thoi diém 2,5 thang SKT, ti 1é sing gay hai & bén ngoai vo & NT A
van duy tri & mac thap hon so véi déi ching (D). Tuy nhién, 2 NT B va C ¢c6
ti 1& gy hai ¢ ngoai vo co khuynh huéng ting 1én, c6 thé do 2 NT nay cling
dia diém va sb lugng suing vao bay tang 1én vé cudi vu tao nén ap luc siing cao
hon va kha nang gay hai ciing cao hon. Mat khéc, c6 su hién dién cua cac
lubng khoai giam & xung quanh rudng thi nghiém, cac luéng khoai nay duoc
trong dé lay hom giong, khdng xir Iy sing va khdng thu hoach cu, c6 thé day
1a diéu kién cho suing luu ton va lay lan sang cac ruong lan can dé dang hon,
g6p phan 1am cho ti 18 cu bi hai & ruong thi nghiém cao hon. Khi so sénh 2 NT
B va C nhan thay NT C vdéi 2 hinh thtc rdi va phun nam co ti & ca bi hai thap
hon & ca 2 thoi diém quan sat, c6 wu thé hiéu qua hon so véi NT B phun nam.

Ti Ié bi sung gay hai trong ci & cac NT déu ting 1én, dao dong tir 3,8-
5,1%. Tuy nhién, khéng c6 su chénh léch giita cac NT A, B, C so véi ddi
chang (D). Dén thoi diém gan thu hoach, ti 1& gay hai trong cu rat thap (chi
khoang 4-5%). Pay la chi tiéu quan trong trong danh gia pham chat cu vi phan
thit cu bi sing gay hai thi mat pham chat, c6 vi dang, khong sir dung duoc
(phé pham). Trong khi d6, néu nhu sing gay hai bén ngoai vé cu co trieu
chang 16 nhé li ti, chi 1am giam vé& my quan so Vi ci binh thuong, nhung con
st dung dugc. Mat khac, NT B va C ¢6 &p luc sting nhiéu hon NT A, ti 18 cu
bi hai ngoai vo cao gap 1,8-3,5 lan, nhung ti I&é gay hai trong cu gan tuong
duong nhau. Két qua ndy cho thay nim xanh ciing gop phan han ché bét thiét
hai sung trong tinh hinh ap luc sung cao, tuy nhién hiéu qua cong hudong gitra
nam xanh va pheromone gidi tinh chua thé hién rd su khac biét gitra cac NT
nay. Diéu nay chung to biy pheromone riéng I¢ hoic két hop véi nam xanh c6
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kha niang thay thé dan thudc trir sdu hoa hoc dé quan Iy sy gay hai cua SKL
trén giéng khoai Tring Sira & ngoai dong.

Két qua nay ciing phu hop vai nghién cau caa Hwang, 2000 (Pai Loan),
Pillai et al. 1993 (An Do), Yasuda, 1995 (Nhat Ban) di s dung by
pheromone dé phong tri SKL dat hiéu qua cao twong duong so véi xir Iy bang
thudc trir sau hoa hoc. Bién phap dat bay pheromone riéng 1¢ hoic két hop Vi
nam xanh 1a phuwong phap twong dbi méi ¢ ving PBSCL, viéc sir dung biy
pheromone duoc 1am tir vat liéu ré tién, d& tim kiém, cach lam don gian va chi
phi thap két hop véi quy trinh san xuat ndm xanh tai ndng ho thi nguoi dan c6
thé ap dung duoc mo hinh nay nham thay thé dan thudc trir sdu hda hoc trong
viéc phong tri SKL trén dong ruong ma khdng anh huong dén sic khoe nguoi
san xuat va than thién véi moi truong.

Khao sat trén rugng khoai Tau Nghen tai huyén Cu Lao Dung, S6c
Tring tir thang 11/2012 dén thang 02/2013, dat két qua nhw sau:

* Dién bién mat s6 suing vao by pheromone giéi tinh

Két qua ¢ Hinh 4.28 cho thay s6 luong siing duc vao bay tiang dan theo
thoi gian, cling quy luat, trong d6 NT B (pheromone va xt Iy nam xanh) c6 su
chénh léch sb lugng sting vao bay kha nhiéu so voi NT A (pheromone).

250 —+— Pheromone + Ma

200 —=— Pheromone

y/2 tuan

a

150

100

S6 lwgng sung/b

50|

0 Ngay sau khi trong
30 45 60 75 90 105

Hinh 4.28: Dién bién sb luong SKL vao by pheromone gidi tinh trén
ruong khoai lang tai huyén Cu Lao Dung, tinh Séc¢ Trang, 2013
NT B, tir 30-60 NSKT c6 siing vao bay ting dan theo thoi gian (tir 12,67-
20,27 con/bay/2 tuan). Pén thoi diém tir 60-90 NSKT thi siing vao biy ting
lén nhanh (tr 20,27-87,27 con/bay/2 tuan) va dén gan thu hoach (105 NSKT)
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thi sing vao by tang I&n cao (226,67 con/bay/2 tuan). Co6 thé do cac ruong
khoai 1an can thu hoach trudc nén suing di chuyén sang rudng thi nghiém lam
cho sb lugng suing vao bay ting 1én cao dot ngot, nhung ti 1¢ ca bi hai ting 1én
khong nhiéu, tir 2,07-8,67% (ngoai voé) va 5,1% (trong cu).

Trong khi d6, NT A & giai doan dau tir 30-60 NSKT c6 sting vao bay
khong tiang (tir 13,53-10,13 con/bay/2 tuan). Pén thoi diém tir 60-90 NSKT thi
sing vao bay gia tang cham (tir 10,13-37,07 con/bay/2 tuan) va dén gan thu
hoach (105 NSKT) thi sting vao by ting 1én 48,60 con/bay/2 tuan.

Nhin chung, su gia ting s luong stng vao biy theo quy luat chung 1a
khi c6 thtic 4n, noi ¢ va diéu kién thuan loi thi sing s& gia ting mat sé. Nhan
thay ltic dau vu khoai thi ngudn thirc an it do ddy khoai dang phat trién than 14
nén sé lugng sting vao bay thap. Khi gan thu hoach c6 nguén thire dn ddi dao
nén mat so ting 1én kha nhanh. Két qua nay ciing phut hop véi cac thi nghiém
khac &p dung bay pheromone trén ruéng khoai lang theo quy luat chung 1 sé
lwong siing vao bay gia ting 1én nhanh vé cudi vu khoai.

* Ti I¢ ca khoai bi sung gay hai trén rugng thi nghiém

Két qua quan sat cu khoai bi sting gay hai ¢ 3 thoi diém cua giéng khoai
Tau Nghen thé hién ¢ Bang 4.32 ghi nhan ti 18 cu bi sing gay hai nhu sau:

O thoi diém 2 thang SKT, cac NT A, B, C va D déu chua phat hién su
gay hai cua sung ca ngoai vo va trong cu khoai. Nguyén nhan do ca mai hinh
thanh, kich thugc, trong lugng cu con nho va nam kha sau trong luéng khoai
nén sung chua c6 co hoi tiép can dé gay hai cu.

Pén 2,5 thang SKT, ca khoai d3 c6 biéu hién sung gay hai mic d6 nhe
6 cac NT A, B, C va D. Trong d6, NT B va C c0 sung gay hai ¢ ngoai vo
Vi ti & rat thap (Ian luot 12 2,07% va 2,24%), khong thay co su gay hai bén
trong cu. Vi NT A rat it triéu chang sting gay hai trén ca c6 ti 1¢é ngoai vo
(2,25%) va trong cu (0,75%). NT D (ddi chirng) c6 ti Ié cu bi sung gay hai
& ngoai vo (5,42%) va trong cu (3,61%) cao hon so vaoi cac NT khac. Két
qua nay c6 thé do cach phong tri sing cia néng dan chwa chit ché& nén sing
¢ co hoi tiép can gay hai ca khoai nhiéu hon ca ngoai vo va trong cu.

Khi thu hoach (3 thang SKT), cac NT cd ti 1€ cu bi sung gay hai gia tang
Ién ca trong cu va ngoai vo. Trong d6, NT B ¢6 ti 1€ cu bi hai & ngoai vo
(8,67%) va trong cu (5,10%), cao hon so vdi 2 NT A va C, nhung van thap
hon so v&di NT D. NT A c0 ti 1€ cu bi hai & ngoai vo (5,57%) va trong cu
(2,97%), gan twong duong véi NT C ¢6 ti 1& cu bi hai ¢ ngoai vo (4,34%) va
trong cu (2,71%). NT D c0 ti 1€ ca bi hai & ngoai vo (11,76%) va trong cu
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(7,05%) cao hon gip ddi so véi 2 NT A va C. Két qua ghi nhan ti 16 ca bi siing
gay hai twong d6i thiap & cac NT nén chua thiy c6 sy chénh léch thiét hai
nhiéu gitra cac NT va ti 18 cu bi hai ludn thap hon so véi déi chung, chang to
cac NT thi nghiém c6 kha ning quan ly sting kha tbt, cd thé thay thé dan cho
bién phap &p dung thudc trir sdu héa hoc dé quan ly SKL & ngoai déng. Mit
khac, thi nghiém nay nhan thdy NT A va C ¢ ti 1& cu bi hai ca ngoai vo va
trong cu twong dwong nhau, nhung & NT B thi chua thay rd hiéu qua cong
huong giira pheromone va nam xanh trong quan 1y sung, ciing twong ty nhu
két qua cua céc thi nghiém trudc.

Bang 4.32: Ti I¢ gay hai cua sung khoai lang trén ca khoai thu tir ruong thi nghiém

Thoi diém  Nghiém S6 cu Trong lweng Ti 1€ (%) cu bi hai
guan sat thirc guan sat cu () Ngoai vé Trong cia
A 274 18,46 0 0
, B 254 20,34 0 0
2 thang
C 192 10,87 0 0
D 146 10,0 0 0
A 266 55,21 2,25 0,75
, B 241 49,03 2,07 0
2,5 thang
C 178 44,64 2,24 0
D 166 41,73 5,42 3,61
A 269 69,24 5,57 2,97
B 196 72,37 8,67 5,10
Thuhoach 184 73,86 4,34 271
D 170 77,60 11,76 7,05

Nghi¢m thizc A: Pheromone; Nghi¢m thic B: Pheromone + ndm xanh (Ma)
Nghiém thizc C: Nam xanh; Nghiém thize D: Poi ching (nbng dan)

T6m lai, qua 3 dot khao sat ti 18 cu bi hai cho thay sting bat dau gay hai
cu tir 2,5 thang SKT va ti 1é gay hai ting dan dén khi thu hoach. Trong giai
doan phat trién cu thi suing di chuyén téi ruong nhiéu hon 1am gia ting mat sd
va gay hai cu khoai nhiéu hon, phti hop vaéi thuc té san xuat khoai lang.

Két qua & Bang 4.33 cho thay trung binh sé luong sing duc vao bay
pheromone gidi tinh tai cac khu vuc ruéng thi nghiém sau thu hoach kha cao.
Sau khi dat bay 1 tuan thi sé luong siing vao bay cao nhat ¢ ruong 2 (NT B)
(trung binh 1.310 con/bay/tuan), ké dén 1a ruong 1 (NT A) (trung binh 803
con/bay/tuan) va ruong 3 (NT C, D) thap nhat (trung binh 215,5 con/bay/tuan).
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Sau khi dat bdy 2 tuan, s luong sing vao bay giam so véi tuan 1, &
ruong 2 c6 sb lugng sting vao bay kha cao (trung binh 997,3 con/bay/tuan),
giam 312,7 con so véi tuan 1; ké dén 1a ruong 3 c6 s luong sting vao bay
trung binh 12 747,5 con/bay/tuan (cao hon tuan 1, & ruéng 1 c6 1 bay bi nga va
trung binh sé luong sting vao 2 bay con lai), thap nhat 1a ruéng 1 cé sé luong
sting vao bay 1a 660 con/bay/tuan, giam 143 con. Sau thu hoach khoai thi siing
con hién dién ngoai dong kha cao, can tiéu diét giam bot mat so. Co thé day 1a
ngudn 1ay lan sang cac noi khac, cling nhu cu tra trén cac tan du thyc vat con
lai trén rudng khoai. Vi vay, c6 thé khuyén cdo can dat thém by pheromone
trén cac ruong khoai sau thu hoach nham tiéu diét sé luong sung duc kha
nhiéu gidp 1am giam quan thé SKL trong tu nhién, ciing nhu giam bét sy bat
cap trong quan thé siing va su 1ay lan sang cac ruong khoai khac trong khu vuc
canh tac, do truéng thanh SKL sbng rat lau va sinh san nhiéu.

Bang 4.33: S luong sung duc vao bay pheromone gigi tinh trén cac ruong khoai
lang thi nghiém sau thu hoach tai huyén Cu Lao Dung, tinh S6¢ Trang, 2013

syl Biyz  Biya (oondeeh
Ruong 1 Tuan 1 1.358 744 307 803
Tuan 2 778 542 - 660

Rugng 2 Tuan 1 982 1.148 2.782 1.310
Tuan 2 850 765 2.227 997,3

Ruong 3 Tuan 1 248 183 - 215,5
Tuan 2 573 922 - 7475

Rugng 1: Nghiém thizc A (pheromone).

Rugng 2: Nghiém thizc B (pheromone + nam xanh).

Rugng 3: Nghiém thizc D (doi ching) va nghiém thizc C (ndm xanh).
Ddu “-”: Bdy bi ngd, khéng dém dwroc sing vao bay.

4.4.5 Khao sat hiéu qua cia pheromone giéi tinh tong hop két hop véi
nam xanh (Ma) phong tri SKL tai huyén Duyén Hai, Tra Vinh
4.4.5.1 Dién bién mat sé6 SKL vao biy trén cac rugng thi nghiém

* Rugng khoai lang mgi canh tac

Két qua & Bang 4.34 cho thay NT D-1 ¢6 tong sb sung duc vao bay la
5.234 con/1.700 m? (trung binh 3.380 con/1.000 m?) tuong dwong v6i NT D-2
c6 tdng sb siing vao biy la 4.582 con/1.400 m? (trung binh 3.323 con/1.000 m?).
Trung binh sb luong sung duc vao biy (con/biy/dém) & ca 2 NT ciing khong
khéc biét ¥ nghia, 1an luot 1a 7,51 con/bay/dém (D-1) va 6,84 con/biy/dém (D-
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2). Cho thiy viéc xir Iy ndm xanh chua thé hién rd anh huong dén mat s6 sung
duc vao bay pheromone trén ruong khoai méi canh tac.

Dién bién s6 luong sing duc vao bay & Hinh 4.29 cho thy 2 tuan dau c6
s6 lwong sting vao bay kha cao, tir 154-164 con/biy/2 tuan. Sau d6, sé luong
sting vao bay giam nhanh va duy tri & mac thap tir 20-34 con/bay/2 tuan (D-1)
va tir 22-29 con/bay/2 tuan (D-2). Giai doan tir 73-87 NSKT thi s6 luong sting
vao by dong loat tang 1én rat nhanh ¢ ca 2 NT, dat 186 con/bay/2 tuan (D-1)
va 177 con/bay/2 tuan (D-2).

Khi gan thu hoach (2 tuan cudi) thi s luong siing vao bay giam con 128
con/bay/2 tuan (D-1) va 157 con/bay/2 tuan (D-2). Nhin chung, dién bién sb
lwgng suing vao bay tai hai ruong thi nghiém 1a twong tu nhau, cung qui luat
tang giam sudt vu, viéc xir Iy nam xanh tai 2 thoi diém rdi nam ¢ dau vu va
phun ndm & giita vy van chua thé hién rd hiéu qua cong huong cia nam xanh
vé6i bay pheromone ddi véi quan thé sting trén ruong khoai.

Bang 4.34: Sb luong sung khoai lang vao bay pheromone tai cac ruong khoai lang
mai canh tac thudc huyén Duyén Hai, tinh Tra Vinh

Nghiém Rugng thi Dién tich TB w\lugrzlg N Tong ngg

thie nghiém (m2) sting vao bay sung vao azy

) (con/bay/dém) (con/1.000m")

D-1 Pheromone 1.700 7,51 3.380

D-2 Pheromone + Ma 1.400 6,84 3.323
Giatri T-tinh 0,44"™

ns: khdng khac biét ¢ mite y nghia 5% qua kiém dinh T-test

Sung duc vao biy

(con/bay/2 tuin)
200 Raindm Phun nidm
160 1 l
120 |
| —— Pheromone
80 -#— Pheromone + Ma
40 -
0 T PN - A
Ngay sau khi trong
17 31 45 59 73 87 102

Hinh 4.29: Dién bién s6 lwong sting khoai lang vao by tai cac ruong khoai
lang mai canh tac thugc huyén Duyén Hai, tinh Tra Vinh
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* Rugng khoai lang canh tac ldu nam

Két qua & Bang 4.35 cho thay tai khu vuc canh tac khoai lang 1au nam thi
sting hién dién trong sudt vu khoai va sb lugng sung tang 1én nhanh trong giai
doan tao cu, xuat hién 1 cao diém truéc khi thu hoach nira thang. Trong do,
NT E-1 c6 tdng s6 sung vao bay trong sudt vu 1a 24.719 con/1.800 m? (trung
binh 13.733 con/1.000 m?) kha cao tuong duong véi NT E-2 ¢6 téng s sting
vao bay 1a 16.632 con/1.200 m? (trung binh 13.860 con/1.000 m?). Néu so
sanh véi khao sat tai ruong khoai mai canh tac thi sb luong suing vao bay ¢ ca
2 NT E-1 va E-2 tai cac rudng canh tac 1au nim déu cao hon nhiéu so véi cac
ruong mai canh tac, sb lugng siing vao bay cao hon tir 4,06-4,17 lan.

S6 lwgng sting vao bay trung binh mdi dém & ca 2 NT E-1 va E-2 tai c4c
ruong canh tac lau nam la kha cao, twong duong nhau, khong khac biét, trung
binh tir 41,68-43,34 con/bay/dém, cao hon nhiéu so v&i 2 NT D-1 va D-2 tai
c4c ruong méi canh tac, trung binh sé luong sing vao biy/dém cao hon tir
5,77-6,09 lan. Ching to ¢ sy tich liy quan thé SKL tai khu vuc canh tac lau
nam nhiéu hon so v&i khu vuc mai canh tac va NT xa Iy nam xanh qua hinh
thire réi va phun nam chua thay rd anh huong dén mat sé siing vao bay.

Bang 4.35: S6 luong suing khoai lang vao bay pheromone tai cac ruong khoai lang
canh tac 1au nam thudc huyén Duyén Hai, tinh Tra Vinh

Tong cong

Nghiém  Rugng thi Dién ticzh TB s lwgng sting vao sung (con/

thac nghiém (m?) bay (con/bay/dém) 1,000 m?)

E-1 Pheromone 1.800 43,37 13.733

E-2 Pheromone + ndm 1.200 41,68 13.860
Gia tri T-tinh 0,16™

ns: khéng khac biét o mize y nghia 5% qua kiém dinh T-test

Dién bién sé luong sting vao bay & Hinh 4.30 cho thay NT E-1 va E-2
bién dong tuong ty nhau. Giai doan tir 45-87 NSKT thi s6 lugng siing vao
by ¢ ca 2 NT déu tang dan theo thoi gian phat trién ci va tao ra 1 cao diém
& thoi diém 87 NSKT (1.446 con/bay/2 tuan) & NT E-2 va (1.377 con/bay/2
tuan) & NT E-1, gan tuong dwong nhau.

Sau d6, sd lwong siing vao bay & ca 2 NT déu giam toi khi thu hoach,
tuong tu nhau. Trong d6, NT E-2 ¢6 s6 lwong sting vao bay dat 826 con/bay/2
tuan tuong duong véi NT E-1 dat 835 con/bay/2 tuan. Cho thay dién bién sé
lwong sting vao bay & ca 2 NT déu clng chung quy luat ting giam trong suét
vu va hiéu qua cua nam xanh ciing chua thé hién rd anh huong téi siing so Vi
ruong khoai chi dit bay pheromone gisi tinh.
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Hinh 4.30: Dién bién sb lugng sting khoai lang vao bay tai cac ruong khoai
lang canh tac 1au nam thudc huyén Duyén Hai, tinh Tra Vinh

4.4.5.2 Higu qud cia bign phap ap dung pheromone gidi tinh két hgp véi
nam xanh phong tri SKL tai huyén Duyén Hai, tinh Tra Vinh

* Rugng khoai lang mei canh tac

Két qua & Bang 4.36 cho thay tai thoi diém 2 thang SKT (60 NSKT), NT
D-1 cé ti Ié cu bi sung gay hai & ngoai vo la 1% va NT D-2 la 2,3%, khéng
khac biét so véi NT dbi chang D-3 1a 2%. Trong d6, NT D-2 ¢6 ti 1é cu bi
stng gay hai cao hon, khac biét so voi NT D-1 & mac y nghia 5%, nhung ti 1¢
bi hai nay Ia rat thap, chi dao dong tir 1-2%, chénh léch rat t.

Bang 4.36: Ti I¢ cu bi gay hai do sung khoai lang trén ruong khoai lang méi canh tac

tai huyén Duyén Hai, tinh Tra Vinh

Nghiém thirc ;rﬁﬁgg;g Trong lu’gng . I.é Bl %)

: sat  trungbinh(g) Ngodivée  Trong ci
2 thang sau khi trong
(D-1) Pheromone 294 29,9 1,0° 0,0
(D-2) Pheromone + Ma 177 33,3 2,3 0,6
(D-3) Béi chiing 160 25,0 2,0 0,6
CV(%) 421" 4,62"
Thoi diém thu hoach
(D-1) Pheromone 226 53,1 5,8° 0,4°
(D-2) Pheromone + Ma 221 51,6 7,2% 3,6%
(D-3) Béi chiing 151 60,9 10,6 2,6%
CV(%) 7,02" 4,90

Cac so trong cung mgt cét co cung cha theo sau giong nhau thi khdng khac biét nhau qua
thong ké o mure y nghia 5% va kiém dinh Duncan; ns: khéng khac biét ¢ mitc y nghia 5%.
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Tuy nhién, ti 1& sung gay hai bén trong ci ¢ cac NT déu rat thap so Véi
ngoai vo, xuat hién rai rac dudi 1%, ca 3 NT déu khdng khac biét nhau & muc
¥ nghia 5%. Trong d6, NT D-2 c0 ti Ié sing gay hai trong ca bang véi NT dbi
chung D-3 12 0,6%, NT D-1 khong thay sting gay hai bén trong cu khoai.

Két qua trén do ¢ thoi diém nay 1a giai doan khoai lang méi tao cu va
kich thuéc cu con nhé nam sau trong luéng khoai nén sting tap trung gay hai
trén than day va bén ngoai vo cua 1a chu yéu, dan dén ti 1& sung gay hai bén
trong cu khoai Ia rat thap, mdi diém (1 m) thu mau cu chi c6 tir 0-1 cu bj hai.

Dén khi thu hoach thi ti & cu bi sung gay hai ting 1én cao hon so véi giai
doan dau mai tao ci. NT D-1 ¢6 ti 1& sing gay hai & bén ngoai vo 12 5,8%, NT
D-2 1a 7,2% va D-3 cao nhat 14 10,6%: Trong d6, NT D-2 c6 ti 1€ bi hai ngoai
vo khdng khac biét so vai D-1 va D-3, tuy nhién D-1 c6 khac biét so véi D-3.

Ti 1é sting gay hai bén trong cu & NT D-1 thap nhat 1a 0,4%, c6 khéc biét
¥ nghia so véi D-2 14 3,6% va déi ching D-3 13 2,6%, con 2 NT D-2 va D-3
thi twong duong nhau. Ching t6 dat bay pheromone (6 bay/1.000 m?) cho hiéu
qua quan ly sy gay hai caa sung thap hon c6 ¥ nghia so véi dbi chiing ap dung
thudc trir shu hda hoc theo cach phong tri sing cia ndng dan.

Nhin chung, ca 2 NT D-1 va D-2 ¢ ti 1 sing gay hai & thoi diém thu
hoach cao hon so véi ¢ thoi diém 2 thang SKT. Két qua nay cho thay &p luc
gay hai cua sing gia ting theo su phét trién cua cu khoai, twong tu céc thi
nghiém truge. Thi nghiém nay, NT (D-2) dit bay pheromone két hop xu Iy
nam xanh c6 ti 1& sing gay hai twong dwong véi d6i chuang, tuy nhién nam
xanh chua thé hién rd hiéu luc két hop véi pheromone giéi tinh quan ly siing.

* Rugng khoai lang canh tac lau nam

Két qua & Bang 4.37 cho thay ¢ thoi diém 60 NSKT thi ti 1& ca bi sting
gay hai & 2 NT E-1 va E-2 la gan twong duong so véi ddi ching. Trong do,
NT E-1 cé ti Ié sung gay hai & bén ngoai vo la 4,1%, E-2 1a 3,8%, E-3 1a 4,1%,
déu khdng khac biét nhau & mirc y nghia 5%. NT E-1 ¢6 ti 1& sing gay hai ¢
bén trong cu la 2%, E-2 la 1,9% va E-3 la 2,1%, twong duong nhau, chi cé
50% s6 cu bi sing gay hai bén ngoai vo 1a ¢ siing gay hai trong ci. O thoi
diém nay cu khoai con nhé nhung da bi sing gay hai trén cu dé lai triéu chiing
cac 16 nho li ti trén vo ci xuat hién réi rac chiém ti 1¢ rat thap (duéi 4,1%). Khi
quan sat trong ca khoai thay sing gay hai rat it, chi c6 vai ca xuat hién triéu
chang sting gay hai (dudi 2,1%), ti I& sing gay hai trong ca giam xudng 50%
so vai bén ngoai vo cu. Nhin chung, ti 1€ sung gay hai trén cu ¢ thi nghiém nay
tuong dbi cao gip dodi so véi thi nghiém trén ruong khoai lang mai canh tac ca
bén ngoai vo va trong cu khoai ¢ cling thoi diém 2 thang SKT.
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Bang 4.37: Ti I¢ cu bi gay hai do sung khoai lang ¢ ruéng khoai lang canh tac lau
nam tai huyén Duyén Hai, tinh Tra Vinh

Nghiém thiic Téng sélcﬁ Trong lwgng ci Ti |é Cll bi hai (%) :
quan sat trung binh (g) Ngoaivé  Trong ci
60 ngay sau khi trong
(E-1) Pheromone 197 35,5 4,1 2,0
(E-2) Pheromone + Ma 156 40,4 3,8 1,9
(E-3) Pdi chung 97 22,7 41 2,1
CV(%) 8,63™ 4,34™
Thai diém thu hoach
(E-1) Pheromone 155 89 0,6 0,6°
(E-2) Pheromone + Ma 170 70 2,9° 2,4
(E-3) Bdi ching 88 101 9,1 45
CV(%) 10,21 6,90"

Cac s6 trong clng mét cét cd cung cha theo sau giong nhau thi khéng khac biét nhau qua
thong ké ¢ mure y nghia 5% va kiém dinh Duncan; ns: khong khac biét ¢ mirc y nghia 5%.

Dén khi thu hoach, 2 NT E-1 va E-2 ¢4 ti I cu bi sing gy hai thap hon.
Trong d6, NT E-1 ¢6 ti Ié sing gay hai ¢ bén ngoai vo va trong cu thap nhat
(0,6%), chi c6 1 cu bi gay hai trong tong sé 155 ci quan sat. NT E-2 ¢ ti l¢
gay hai & ngodi vo 1a 2,9% va trong cu 1a 2,4%, chi c6 5 cu bi hai trong tong
s6 170 cu quan sat. Ca 2 NT nay déu ¢ ti 1 ca bi sing gay hai thip hon va
khac biét so véi ddi chung (E-3) co ti Ié sing gay hai ¢ ngoai vo (9,1%) va
trong cu (4,5%). O thoi diém nay, rudng dbi ching ¢ ti 1é ca bi suing gay hai
& ngoai vo cao hon gap 3 lan va trong cu cao hon gap doi so voi NT E-2. Két
qua nay cho thay viéc phong tri SKL bang bién phéap dit bdy pheromone (6
bay/1.000 m?) va by pheromone két hop xir Iy ndm xanh cho hiéu qua cao
hon so véi viéc &p dung phong tri sting bang thudc hoa hoc theo néng dan.
Tuy nhién, nam xanh chua thé hién rd hiéu luc két hop véi pheromone gidi
tinh quan Iy sing & ngoai dong, c6 thé do anh huong caa diéu kién ngoai canh
chua phl hop cho su duy tri va phat huy vai trd ky sinh ciia nam xanh.
4.4.6 Khao sat hiéu qua cia pheromone giéi tinh tong hop két hop véi
nam xanh (Ma) phong tri SKL tai huyén Tri Tén, An Giang
4.4.6.1 Dién bién mdt sé SKL vao bdy trén rugng khoai Tring Sira

Két qua ¢ Bang 4.38 cho thay rudng dit bay pheromone két hop phun
nim xanh c6 sb luong sting vao by & khu vuc ngoai vi luén cao hon so voi
trung tdm qua cac thoi diém quan sat. Tong sé sting vao bay ¢ khu vuc ngoai
vi 12 30.332 con/vy, cao hon gap 3 lan va khac biét co ¥ nghia so véi khu vuc
trung tam 1a 9.015 con/vu. Mat khac, sé luong sting vao bay trung binh mdi
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dém & khu vuc ngoai vi 1a 44,04 con/biy/dém, cao hon gap doi so véi khu vuc
trung tam 1a 18,21 con/biy/dém. Két qua nay cho thay dit by pheromone gidi
tinh & khu vuc ngoai vi xung quanh ruong khao sat c6 kha nang bao vé su xam
nhiém cua suing tir cac rudng 1an can, ciing phu hop véi su tap tinh di chuyén
cua sung 1 thich bo, khi di chuyén toi ruong dat by thi sting s& bi hap dan toi
cac bay pheromone dé dang hon.

Bang 4.38: S luong stng khoai lang vao bay & cac khu vuc cua rudng dat bay
pheromone két hop vai ndm xanh tai huyén Tri Tén, An Giang

S6 lrgng sing  Tong so suing

Khu vy So bay (con/biy/dém) (con/vu)
Ngoai vi 16 44,04 30.332
Trung tam 9 18,21 9.015
Gia tri T-tinh 5,23*

*: Khac biét thong ké ¢ mire y nghia 5% qua kiém dinh T-test

Hinh 4.31 cho thay sé luong sting vao bay ¢ 2 khu vuc ngoai vi va trung
tam cua ruong khao sat giam dan tir thoi diém 40-60 NSKT va tang trd lai tir
thoi diém 70-85 NSKT. O giai doan dau, sb luong siing vao bay twong ddi cao
va giam dan 1a do sung hién dién san trén rudng thi nghiém (thoi diém 30
NSKT, khoai lang dang phat trién than 14). Sau do, sé luong sung giam dan &
thoi diém 50-60 NSKT. Nhu vay, bay pheromone két hop véi phun nam xanh
d3 1am mat s6 stng giam xudng thap trén rudng khao sat, nhat 1a ¢ thoi diém
khoai duoc 60 NSKT.

Tir thoi diém 60 NSKT dén khi thu hoach, cé s6 lwong siing vao bay ¢
khu vyc ngoai vi tang 1én kha& nhanh so véi trung tdm cua ruéng khao sat.
Nguyén nhan cé thé do day 1a giai doan khoai phat trién ca dén khi thu hoach
va sung wa thich gay hai ¢ giai doan nay nén di chuyén tir cac ruong lan can
t6i ruong khao sat 1am cho sé luong sung tiang 1én nhanh hon. Két qua nay
cling pht hop véi thuc té canh tac khoai lang, thuong mat sd sung ting 1én vé
cudi vu tuong tu cac thi nghiém khac. Mat sé sung trén ruong khao sét gia
tang 1én khi khoai tao ci va c6 su xam nhiém cua sung tir cac ruong l1an can
Xung quanh.
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Hinh 4.31: Dién bién mat s6 sting vao bay & ruong khao sét tai huyén Tri T6n

4.4.7.2 Hiéu qud &p dung pheromone gidi tinh két hep véi ném xanh
lam giam t7 1¢ ca bi hai do SKL tai huyén Tri Ton, tinh An Giang

Két qua danh gia hiéu qua pheromone gidi tinh két hop v6i nAm xanh &
Bang 4.39 cho thay ti 1é cti bi sing gay hai trén gidng khoai Tring Sira & ngoai
vo tai khu vuc ngoai vi qua 2 thoi diém 60 va 75 NSKT lan luot 14 1,3% va
7,8% thap hon va khac biét ¥ nghia 5% so véi rudng xir Iy thude héa hoc theo
ndéng dan vai ti 18 giy hai & ngoai vo 1an lugt 13 29,7 va 52,7%.

Ti I¢ gay hai do sung & trong cu trén rudng khao sat & khu vuc ngoai vi
qua 2 thoi diém 1an luot 13 1,3% va 1,6%, thap hon rat nhiéu so véi rudng ddi
chtng (1an luot 12 20,4% va 31,9%). Do ap luc gdy hai ciia sing rat cao trén
rudng d6i chimg & 75 NSKT, nong dan di thu hoach ¢ thoi diém 80 NSKT
nham tranh thiét hai nang hon, trudc 15 ngay so voi du kién thu hoach. Pén
thoi diém 93 NSKT, chi ghi nhan thiét hai & rudong thi nghiém véi ti 1€ sung
gay hai ngoai vo (25,8%) va trong cii (16,9%), ting 1én so véi thoi diém trude.

Mt khac, sb lugng sung con thoat ra tir nhiing cu khoai bi nhiém sung
trén rudng khao sat & ca 3 thoi diém 1a 60, 75 va 93 NSKT (twong tmg 13 0, 69
va 76 con, trung binh s6 sting /cti bi hai 13 0 con, 11 con va 0,15 con) thap hon
rat nhiéu so véi rudng déi ching ¢ 2 thoi diém 60 va 75 NSKT (twong tng 13
894 va 2.923 con, trung binh $6 sung /cu bi hai 1a 45,6 con va 63 con).
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Bang 4.39: Ti 1€ cu bi hai do SKL & khu vuc ngoai vi trén cac ruong khoai lang
Trang Sira tai huyén Tri Ton, tinh An Giang

Thoi diém . . TL ca Séca  Tiléca bi hai (%) sung
.. Nghiém thurc , = ,

quan sat (g) quan sat Ngoai vé Trong cu thoat ra
Pheromone + 487 80 1.3 13 0
nam xanh

60 NSKT  Theg nang dan 43,6 66 29,7 20,4 894
Gia tri T-tinh 6.16* 5 06™
Pheromone + 54,2 75 78 16 69
nam xanh

7S NSKT  Theo néng dan 55,7 88 52,7 319 2923
Gia tri T-tinh 7.76% 3.98*
Pheromone + 88.4 69 25.8 16.9 76

93 NSKT nim xanh
Theo nbng dan - - - - -

*: Khac biét thong ké ¢ muic y nghia 5% qua kiém dinh T-test
(-): Thu hoach cu khoai lang sém vao thoi diem 80 NSKT

Két qua ¢ Bang 4.40 cho thiy ti 1¢ cu bi sing gy hai & ngoai vo tai khu
vuc trung tam trén rudng khao sat ¢ ca 3 thoi diém 60, 75 va 93 NSKT lan
luot 13 2,1%; 0% va 1,6%, rat thap, co khac biét ¥ nghia so véi rudng d6i
chtng (ti 18 ct bi hai ¢ ngoai vo, 1an luot 1a 39,3% (60 NSKT) va 83,6% (75
NSKT)). Bén canh do, ti I¢ gay hai bén trong ci ¢ khu vuc trung tam trén
rudng khéo sat & 3 thoi diém 60, 75 va 93 NSKT lan luot 1a 2,1%; 0% va
1,6%, déu thap hon rat nhiéu so v6i rudng ddi chimg co ti 16 gay hai ¢ trong cu
1an luot 14 29,6% (60 NSKT) va 67,9% (75 NSKT).

Rudng thi nghiém ¢ khu vuc trung tdam cho hi¢u qua cao véi ti 1€ cu bi
hai rat thap, luon duy tri tir 1,6-2,1% & ngoai vo, cling nhu trong ci. Trong khi
do, ¢ khu vyc trung tdm cua rudng doi chiing c6 ti 1€ cu bi hai rat cao tir 29,6-
67,9% (trong cu) va tur 39,3-83,6% (ngoai vd). Ruong thi nghiém & khu vuc
trung tAm c6 mat s sung thip hon, ap luc sung thap, dan ti ti 16 cu bi sing
gay hai rat thip so v&i khu vuc ngoai vi. Rudng ddi ching quan 1y stng chua
hiéu qua, chi phun 1 lan thudc trir sdu hoa hoc trong sudt vu, nén ti 18 cu bi gay
hai kha cao, nhat 1a gan thu hoach, thiét hai trén 50% déu khip rudng ca khu
vuc trung tAm va ngoai vi kha ning, cac ci khoai bi nhiém sung co6 sung con
thoét ra nhiéu, ruéng khoai c6 4p luc sing cao dan dén thiét hai trén cii nhiéu
hon, phut hop véi thuc té san xuat khoai lang.
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Bang 4.40: Ti I¢ cu bi hai do SKL gay ra ¢ khu vuc trung tdm trén cac ruong khoai
lang Trang Sira tai huyén Tri Ton, tinh An Giang

Thaoi diém N TL ca Séca  Tiléca bihai (%) Suing
. Nghiém thirc . N " .

guan sat (9) quansat Ngoaivée Trongca thoatra
Pheromone + 62,5 51 2.1 2.1 0
Nam xanh

60NSKT  Theonongdan 585 66 39,3 206 1512
Gia tri T-tinh 3,74 3,75
Pheromone +

25 NSKT  NAm xanh 50,7 77 0 0 0
Theo ndng dan 79,5 73 83,6 67,9 1621
Gia tri T-tinh 23,07 6,76
Pheromone + 80,4 59 16 1.6 4

93 NSKT NA4m xanh
Theo nbng dan - - - - -

*: Khéc bi¢t thong k& ¢ mikc y nghia 5% qua kiém dinh T-test
(-): Thu hoach cu khoai lang sém vao thoi diem 80 NSKT

Hiéu qua phong tri con thé hién & sd luong sing con sinh ra trén ca 2
rudng khoai. Cho thdy rudng dit bay pheromone két hop phun nim xanh d3 lam
giam kha ning gy hai va dé tring ctiia SKL, nén s lwong sing con sinh ra tir
ct khoai bi nhiém rat thép, dao dong tir 0-4 con/cu bi hai. Trong khi do, ruong
d6i chimg c6 s lugng sung con sinh ra rat cao, dao dong 1a 1.512-1.621con,
trung binh 26-28 con/cii bi hai, chénh 1éch rat nhidu so voi ruéng thi nghiém.
Cho thay rudng thi nghiém ap dung bay pheromone két hop v6i phun nam xanh
cho hiéu qua quan Iy SKL kha cao trong trudng hop niy & ngoai dong.

Tom lai, bién phap dat by pheromone két hop ndm xanh cé thé trién
khai trén dién rong va pho bién cho nong dan ap dung nhim han ché téi da
viéc str dung thudce trir sdu hoa hoc, ¢6 hiéu qua ddi vai viéc phong tri SKL va
kha nang kéo dai thoi gian thu hoach gitp cho néng dan cé thé chi dong thoi
gian ban khoai gia cao hon. Nhu vay, by pheromone va nim xanh c6 thé thay
thé dan thudc trir sdu hoa hoc co doc tinh cao trong viéc quan ly SKL & diéu
kién ngoai dong, ¢ thé &p dung bién phip nay trong chwong trinh quan ly
dich hai tong hop (IPM) dé quan ly sting 1a loai gay hai chu yéu trong canh tac
cay khoai lang theo hudng san xuat an toan.
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Chwong 5
KET LUAN VA PE XUAT

5.1 Két luan

Xay dung qui trinh téng hop Z3-12:E2 pheromone giGi tinh théng qua
phan (g Wittig ¢ kha nang hip dan siing cao pht hop véi diéu kién PTN. Cac
buéc diéu ché mdi pheromone va qui trinh 4p dung bay pheromone giéi tinh
téng hop phong tri SKL & ngoai ddng phi hop véi diéu kién ving DPBSCL.

Dién bién mat s sung tai 2 huyén Binh Minh va Binh Tan, Vinh Long
khong phu thudc vao lwong mua va nhiét d6 méi truong ma phu thudc vao thoi
vu khoai trén rudng va mat sé siing gia ting nhanh vao thoi diém thu hoach va
giam xudng khi néng dan chuyén dbi co cau cay trong, nhat 1a luan canh vai lua.

Két qua dinh danh theo phwong phap truyén théng di xac dinh 7 MPL
Metarhizium thudc loai ndm Metarhizium anisopliae. Theo phuong phap sinh
hoc phan t, st dung k¥ thuat PCR, giai trinh tw DNA trén vung ITS-rDNA va
ngan hang gen da khang dinh 7 MPL ngoai tu nhién thuoc loai Metarhizium
anisopliae, c6 d6 tuong ddng cao (tir 97,5- 99,7%). Trong PTN, cac MPL nay
c6 hiéu luc gay chét suing rat cao, dat tir 96,5-100% sau 5 ngay xi ly.

Trong PTN, nim xanh c6 mat s6 108, 10° bao ta/ml cho hiéu luc gay chét
sting rat cao, dat 100% sau 5 ngay. Sung duc nhiém nam xanh c6 kha ning lay
lan gay chét quan thé suing véi hiéu luc trén 90% sau 9 ngay. Nam xanh dang
nim tuoi cho hiéu qua gay chét siing nhanh va cao hon dang bot khé, hinh
thirc phun nam cho hiéu qua cao hon rai nam, dat 100% sau 12 ngay.

Sung dyc tiép xic voi pheromone gidi tinh va nhiém nam xanh dang
nim tuoi ¢ hiéu qua gay chét quan thé siing cao nhat, dat 100% sau 18 ngay.
Sung cai bat cap véi sung duc tiép xdc vai pheromone giGi tinh va nhiém nam
xanh c6 thoi gian séng va sb luong suing con sinh ra giam thap ¢ y nghia so
VGi cap sung binh thuong (d6i chung) trong diéu kién PTN.

Két qua khao sat ngoai dong, sung duc vao bay thap trong giai doan dau
va tang nhanh khi sap thu hoach, cting qui luat dién bién mat sé sting suét vu
khoai, c6 thé &p dung 6-12 bay/1.000 m? tiy theo &p luc sting, cho hiéu qua
quan 1y sung twrong dwong so véi ddi chirng (ndng dan dung thube hoa hoc).

Bién phap dat bay pheromone va pheromone két hop véi nim xanh cho
hiéu qua phong tri sing twong dwong vé&i dbi chitng (ndng dan) trén céc gidng
khoai Tim Nhat, Tréng stra, Tau Nghen tai cac huyén Binh Tan, Cu Lao Dung,
Duyén Hai. Ndm xanh chwa thé hién rd hiéu qua cong hudng véi pheromone
gidi tinh trong cac thi nghiém dan dén khdng khac nhau gitra 2 bién phéap nay.
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5.2 Pé xuat

Nghién ctu quy trinh san xuat pheromone giéi tinh tong hop cia SKL
vé6i khdi lugng 16n dé c6 thé thuong mai hda, vai chi phi hop Iy nham cung
cap cho ndng dan st dung quan ly sting khoai lang & ngoai dong.

Budc dau gisi thiéu tap huin chuyén giao ky thuat cho nong dan trong
khoai lang hiéu biét cach &p dung bay pheromone gidi tinh tong hop va nim
xanh dé quan 1y sung khoai lang trén dién rong.

Trinh dién mé hinh str dung pheromone gigi tinh tng hop va nim xanh
trén ruong khoai lang chuyén canh gitip ngudi ndng dan nhan thic hon nita vé
viéc han ché sir dung thudc trir sdu héa hoc va thay thé bing cac hoa chat sinh
thai, c6 hiéu qua kinh té, an toan cho méi truong sinh thai va con ngudi.
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PHIEU PIEU TRA CON TRUNG HAI VA THIEN PICH TREN
KHOAI LANG TAI HUYEN BINH TAN, VINH LONG
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Phu luc B
TONG HQP PHEROMONE GIOI TINH CUA
SUNG KHOAI LANG TRONG PTN

1. Tong quat con dwong téng hep (2)-3-Dodecenyl-(E)-2-Butenoate

Sy tong hop (2)-3-dodecenyl (E)-2-butenoate théng qua phan (ng Wittig
dugc thuc hién theo con duwong trinh bay trong Hinh 2.1. Sau khi brom hoa
mot nhém -OH cua hop chat 1,3-propanediol (1), nhém -OH con lai duoc bao
vé bang Ether cua Dimethoxymethane (-MOM) (2). Pun hop chat (2) va
Triphenylphosphine trong Benzen ¢ 110°C trong 48 gio dé thu duoc mudi
Phosphorane, hop chat (3). Hop chét (3) sau d6 dugc két hop véi 1-nonanal
thdng qua phan trng Wittig vdi Sodium Bis(trimethylsilyl)amide dugc sir dung
lam moi truong bazo thu dwgc MOM-ether cua (Z)-3-dodecenyl-1-ol (4). Sau
khi loai bo sy bao vé nhém OH cua MOM-ether, (Z)-3-dodecenyl-1-ol (5) két
hop vai hop chat Crotonyl chloride bang phan ng ester hoa trong dung moi
CH,Cl, duéi mdi truong kiém cua Pyridine dé tao thanh (Z)-3-dodecenyl (E)-
2-butenoate.

HO/\/\OH — : Br/\/\OH  — Br/\/\OMOM >

Hinh 1: Con duong tong hop hop chét (2)-3-dodecenyl (E)-2-butenoate,
pheromone gidi tinh cua sung khoai lang
a = HBr/Toluene; b = DMM/LiBr/p-TsOH;
¢ = PPhs/Sodium Bis(trimethylsilyl)amide/1-nonanal/THF;
d = Crotonyl chloride/Pyridine/CH,Cl.,.

2. Tong hop pheromone giéi tinh cia suing khoai lang
2.1. Piéu ché hgp chat 3-Bromo-propan-1-ol (2)

Chat 1,3-propanediol (3 g, 39,4 mmol) va HBr (48%) (6,6 g, 39,4 mmol)
duoc khudy trong Toluene (100 ml) & 110°C trong 12 gio. Sau khi dé nguoi
xudng nhiét 6 phong, hdn hop duoc chuyén vao phéu ly trich, thém vao 100
ml nudc mudi bdo hoa, lac déu roi tach lay phan hiru co. Phan dung dich nuéc
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con lai dwoc thém vao 100 ml n-hexane, lic déu va tach iy phan hiru co, 1ap
lai 3 1an. Phan dung méi hiru co duoc loc qua mot cot nhdi Sodium sulfate
(Na,SO,) dé loai bo toan b nudc va cac chat rin, co dic va lam tinh khiét
bang cot sic ky ma st dung Silicagel 1am pha tinh thu dugc 3-Bromo-propan-
1-ol (2) (2,8 g, 20,1 mmol) dat ning suit 51%.

- Dt liéu GC-MS. m/z: 27, 31, 41, 58, 120 (base) va 122.
- Dir liéu NMR:
+ Phé *HNMR (Bang 2.1).

Bang 2.1: Dit liéu phd *H NMR cua hop chit 3-Bromo-propan-1-ol

Chemical shift ~ S6lweng Kiéu Kiéubat Hing so

a
(6:ppm) Hydro  peak cap (J:Hz) Proton
2,05-2,13 2 tt Y 6,53, 6,37 CH,-CH,-CH,-
3,53-3,57 2 t Vv 6,58 HO-CH,-CH,-
3,77-3,82 2 t Y 6,15 -CH,-CH,-Br

Ghi ch: ®H (dam va nghiéng) chi proton ma céc théng sé trong bdng biéu dién.
t =triplet; v = vicinal.

+ Phb *C NMR (Bang 2.2).

Bang 2.2: Dit liéu phd *C NMR cua hop chit 3-Bromo-propan-1-ol

Chemical shift (3:ppm) Bce
30,40 -CH,-CH,-CH,-
34,96 -CH,-CH,-Br
60,31 HO-CH,-CH.-

Ghi chu: *C (ddm va nghiéng) chi **Carbon (**C) 1a cac théng sé trong bdng biéu dién.
2.2. Hop chat 1-Bromo-3methoxymethoxy-propane (3)

Hon hop cua 3-Bromo-propan-1-ol (2) (2,8 g, 20,1 mmol), Lithium
Bromide Monohydrate (220 mg, 2,1 mmol) va p-Tolunesofonic Acid
Monohydrate (500 mg) duoc khudy trong Dimthoxymethane (150 ml) ¢ nhiét
d6 phong trong 24 gio. Sau d6, 150 ml nudc mudi dugc thém vao, hdn hop
dugc chuyén sang phéu ly trich dé lac va tach lay phan hitu co. Phan dung
dich nudc con lai duoc thém vao 100 ml n-Hexane, lic déu va tach lay phan
hitu co, 13p lai 3 1an. Phan dung mdi hiru co duoc loc qua mot cot nhdi Sodium
sulfate (Na,SO,4) dé loai bo toan bo nudc va céc chat ran, co dic va lam tinh
khiét bang cot sac ky mo st dung Silicagel 1am pha tinh thu duoc 1-Bromo-3
methoxymethoxy-propane (3) (3,38 g, 18,5 mmol) dat ning suat 92%.
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- Dit ligu GC-MS. m/z: 29, 41, 45 (base), 75, 121, 123, 152, 154, 181 va 183.
- Dir liéu NMR:
+ Phd 'H NMR (Bang 2.3).

Bang 2.3: Dit liéu phd *H NMR cuia hop chit 1-Bromo-3 methoxymethoxy-propane

Chemical shift ~ Solwgng Kieu  Kiéu Hang s6 Proton?
(0:ppm) Hydro peak bat cap (J:Hz)
2,08-2,17 2 tt Y, 6,84, 6,23 CH3;-O-
3,37 3 S - - CH,-CH,-CH,-
3,51-3,56 2 t Y, 6,62 -O-CH,-CH,-
3,64-3,69 2 t \ 6,19 -CH,-CH,-Br
4,63 2 s i . -O-CH,-O-

Ghi chd: ®H (ddm va nghiéng) chi proton ma cac thdng sé trong bang biéu dién
t = triplet; v = vicinal.

+ Phb *C NMR (Bang 2.4).

Bang 2.4: Di liéu phd **C NMR cua hop chét 1-Bromo-3 methoxymethoxy-propane

Chemical shift (3:ppm) Bca
30,46 -CHa-CHa-CHa-
32,75 -CH,-CH,-Br
55,25 CHs-O-
65,00 -O-CH,-CHo-
96,47 -O-CH,-O-

Ghi cha: C (@am va nghiéng) chi **Carbon (**C) |a cac thong sé trong bang biéu dién
2.3. Hop chit (Z)-3-dodecen-1-ol (4)

Hop chat 1-Bromo-3methoxymethoxy-propane (3) (3,38 g, 18,5 mmol)
dugc dun vai Triphenylphosphine (4,9 g, 18,5 mmol) trong 100 ml Benzen &
nhiét do 110°C trong 48 gio. Sau khi dé nguoi xudng nhiét do phong, luong
Benzen trong binh phan tmg dwgc gan bd, hdn hgp con lai trong binh dugc rira
v6i 50 ml Benzen (3 1an), rdi loai bo toan bo Benzen bang cach dat binh phan
ng vao mot budng hat chan khong. THF (50 ml) duoc thém vao, diéu kién
phan ung duoc chuyén sang méi trudng tro cia khi argon va dat & nhiét do 0-
5°C, tiép theo, dung dich 1M cua Sodium Bis(trimethylsilyl)amide trong THF
(19 mml) dugc cho vao ting giot. Doi cho dén khi hdn hop trong binh hoa tan
hoan toan va chuyén sang mau do cam, 1-nonanal (2,63 g, 18,5 mmol) duoc
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cho vao. Tiép tuc khudy trong 1 giod roi thém vao hdn hop 100 ml nuée lanh.
Sau d6 hdn hop duoc chuyén vao phéu ly trich dé tach iy phan hitu co. Phan
nuéc con lai trong phéu duoc ly trich tiép véi 100 ml n-Hexane (3 1an). Phan
hitu co duoc ria bang céach lic vai dung dich 1IN HCI (100 ml) va NaHCOs
(100 ml), c6 dic va lam tinh khiét bang cot sic ky mo, thu duoc 2,21 g (9,7
mmol) MOM ether cua hop chit (2)-3-dodecen-1-ol (4) (hiéu suat 52,4%).

Hop chat (4) dugc khudy tiép trong 20 ml dung dich 0,5 N HCI trong
Methanol 24 gio. Sau d6 thém vao hon hop 30 ml n-Hexane va 30 ml nudc
lanh réi chuyén sang phéu ly trich dé tach lay phan hiru co. Phan nuéc con lai
trong phéu duoc ly trich tiép vai 30 ml n-Hexane (3 1an). Phan hitu co duoc
rita bang cach lac véi dung dich NaHCO; (30 ml), c6 dic va lam tinh khiét
bang cot sic ky ma, thu dugc hop chat (2)-3-dodecen-1-ol (5) véi do tinh
khiét dugc kiém tra bang GC-MS > 99% (1,69 g 9,2 mmol), dat hiéu suat
94,6%.

- Dt ligu GC-MS: m/z: 29, 41, 55, 68 (base), 81, 95, 109, 123, 138, 166
va 184.

- D licu NMR:
+ Phd '*H NMR (Bang 2.5).
Bang 2.5: Dt liéu phé *H NMR cua hop chét (2)-3-dodecen-1-ol

Chemical shift Sélwong Kiéu  Kiéu Hang s6

(8:ppm) Hydro peak bitcip  (J:Hz) Proton®
0,86-0,90 3 t v 7,27 CH3-CH,-
1,27-1,94 12 broad - - CH3CH,-CH,-
2,03-2,12 2 dt \Y; 7,53, 6,96 =CH-CH,-CH,-
2,30-2,37 2 td v 6,84, 7,39 -CH,-CH,-CH=
3,62-3,67 2 t v 7,43 HO-CH,-CH,-
5,374-5,46 1 td vg 7,61, 11,57 -CH=CH-CH,-
5,54-5,63 1 td vg 7,4,11,09 -CH,-CH=CH-

Ghi cha: ®H (@am va nghiéng) chi proton ma cac thdng sé trong bang biéu dién.
t = triplet; d = doublet; v = vicinal; g = germinal.

+ Phé C'®*NMR (Bang 2.6).
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Bang 2.6: Dit liéu phd *C NMR cua hop chit (Z)-3-dodecen-1-ol
143(::6
CH3-CHs»-
CH3-CH,-CHy-
-CH,-CH,-CH=
CH,-CH,-CH»-
=CH-CH,-CH>-
-CHp-CH,-CHy-
-CHp-CH,-CHy-
-CH,-CH,-CH»-
-CHp-CH,-CHy-

Chemical shift (6:ppm)
14,14
22,72
27,45
29,35
29,37
29,55
29,79
30,80
31,94

62,30
124.91
133,35

-CH,-CH,-OH
-CH,-CH=CH-
-CH=CH-CH,-

Ghi chu: ®C (dam va nghiéng) chi **Carbon (**C) I céc thdng sé trong bang biéu dién.

2.4. Hop chat (Z)-3-Dodecen (E)-2-butenoate (5)

D:\vang\110302092.D

ar 2011 1:04 using AcgMethod HAMAKI.M
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Hinh 2.2: Pho GC-MS xac dinh d¢ tinh khiét cua mu tong hop
hop chat Z3-12:E2 théng qua phan tng Wittig
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Cho vao dung dich dang khudy cua (Z)-3-doecen-1-ol (1,69 g 9,2 mmol)
trong 30 ml CH,Cl, va 5 ml Pyridine & diéu kién nhiét d6 0-5°C tung giot
Crotonyl chloride (1,15 g, 11 mmol). Sau khi khudy 1 gio, nuéc lanh (30 ml)
va n-Hexane (30 ml) dwoc thém vao. H3n hop dugc chuyén vao phéu ly trich
dé tach lay phan hitu co. Phan nuéc con lai trong phéu dugc ly trich tiép voi
30 ml n-Hexane (3 1an). Phan hiru co duoc rira bang cach lic véi dung dich
NaHCO; (30 ml), c6 dic va 1am tinh khiét bang cot sic ky mé, thu duoc hop
chat (Z)-3-Dodecen (E)-2-butenoate (6) véi d6 tinh khiét duoc kiém tra bang
GC-MS >99% (1,86 g 9,2 mmol) (Hinh 2.2), dat hiéu suit 80,4%.

- Dir liéu GC-MS. m/z: 29, 41, 54, 69 (base), 82, 96, 109, 124, 138, 166
va 252.

- D licu NMR:
+ Phé *H NMR (Bang 2.7).
Bang 2.7: Dit liéu phd *H NMR cua hop chit (2)-3-dodecenyl (E)-2-butenoate

Chemical shift Sé lwong Kiéu Kiéu  Hangsé

(6:ppm) Hydro peak batcap  (J:Hz) Proton®
0,85-0,90 3 t Y, 7,39 CH;-CH,-
1,27 12 broad - - CH3;CH,-CH,-
1,86-1,89 3 dd vl 8,52,15 -CH=CH-CHj3
2,00-2,08 2 dt Y 7,57, 7,48 =CH-CH,-CH,-
2,36-2,44 2 td Y, 7,35, 7,40 -CH,-CH,-CH=
4,09-4,14 2 t Y, 8,13 -CH,-CH,- O-
5,30-5,40 1 td o) 7,31,12,3 -CH=CH-CH,-
5,46-5,55 1 dt gv 11,05,7,44  -CH,-CH=CH-
5,81-5,87 1 dt gl 15,69, 1,59 O=C-CH=CH-CH,-
6,91-7,03 1 qd vg  697,1561 -CH=CH-CHs

Ghi cha: ®H (dgm va nghiéng) chi proton ma céc théng sé trong bang biéu dién.
t =triplet ; d = doublet ; v = vicinal ; g = germinal ; | = long range.

+ Phd °C NMR (Béng 2.8).
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Bang 2.8: Dix liéu phd *C NMR cua hop chit (Z)-3-dodecenyl (E)-2-butenoate

Chemical shift (3:ppm) Bee
14,14 CH;-CH,
17,99 =CH-CH;
22,72 CH3-CH,-CH,-
26,94 =CH-CH,-CH,-
27,36 -CH,-CH,=CH-
29,35 CH,-CH,-CH,-
29,35 CH2-CH>-CH,-
29,58 -CH,-CH,-CH,-
29,66 -CH,-CH,-CH,-
31,95 -CH,-CH,-CH,-
63,73 -CH,-CH,-O-
122,77 0=C-CH=CH-
124,39 -CH=CH-CH,-
132,99 -CH,-CH=CH-
144,56 -CH=CH-CH;
166,59 -0-C=0

Ghi chi: 2C (@am va nghiéng) chi **Carbon (**C) la céc thdng sé trong bang biéu dién.
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Abundance TIC: 11030209.D\data.ms
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Data Path : D: Nvangh

Data File : 11030209 . D

Acg On H 3 Mar 2011 1:04

Operator H wvang

Sample : 23-12-EZ2

Misc : Fr3

ALS Vial 3 L Sample Multiplier: 1

Integration Parameters: autointl.e

Integrator: RTE

Smoothing : OFF Filtering: 5
Sampling = 1 Min Area: 5 % of largest Peak
Start Thrs: 0.2 Max Peaks: 100
Stop Thrs : O Peak Location: TOFPF

If leading or trailing edge = 100 prefer <= Baseline drop else tangent >
Peak separation: 5

Method C:\msdchem\2\METHODS\STD235L1 .M

Title
Signal : TIC: 110302092.D\data.ms
peak R.T. first max last PK peak corr. CoOrr. % of
# min scan sScan scan ™Y height area B omax . total

1 l14.143 2330 2349 2369 rBV 4033757 7556761 100.00% 100.000%

Sum of corrected areas: 7556761

STD2Z3SL1.M Thu Mar 03 02:11:04 2011

Abundance TIC: 11030209.D\data.ms
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3000000
2500069
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1500000
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QUY TRINH TONG HQP (2)-3-DODECENYL (E)-2-
BUTENOATE, PHEROMONE GIOI TINH SUNG
KHOAI LANG, CYLAS FORMICARIUS FAB.

Con dwong tong hop hop chat Z3-12:E2 trinh bay trong so dé sau:

a b C
Ho” N Non — 1o NV By — > momo” NV gy —>
(1) (2) (3)

d
MOM O/\/W\/ —> 4 OWW
(4) (5)

0]
i /\)L =
— Y YA YAVA VA
(6)
So dd con duong tong hop hop chat (2)-3-dodecenyl (E)-2-butenoate,
pheromone giai tinh caa sung khoai lang

a = HBr/Toluene; b = DMM/LIiBr/p-TsOH;

¢ = PPhy/Sodium Bis(trimethylsilyl)amide/Heptanal/THF;

d = 0,5 N HCI/MeOH; e = Crotonyl chloride/Pyridine/CH,ClI..
Giai doan 1: Sau khi Brom hoéa mét nhém chirc -OH cua hop chat 1,3-propanediol
(1) bang HBr trong méi treang dung moi Toluene s& thu duoc hop chét (2).
Giai doan 2: Bio vé nhom -OH con lai bang Ether cua hop chat Dimethoxymethane
(-OMOM) (2). Pun hop chét (2) va Triphenylphosphine trong Benzen ¢ 110°C trong
48 gio thu dugc mudi phosphorane, hop chat (3).
Giai doan 3: Str dung phan ung Wittig néi hop chat (3) véi 1-nonanal bang Sodium
bis(trimethylsilyl)amide str dung lam moi truong Bazo (base) trong dung méi THF thu
dugc hop chit MOM-ether caa hop chét (2)-3-dodecenyl-1-ol (4).
Giai doan 4: Sau khi loai bé sw biao vé nhom chirc -OH cua hop chit MOM-ether
bang cach khuay hdn hop (4) trong dung dich HCI trong 24 gid, thu hop chét (5).
Giai doan 5: Sau d6 hop chat (Z)-3-dodecenyl-1-ol (5) dugc két hop véi hop chat
Crotonyl chloride bang phan ng ester héa trong dung mdi CH,Cl, dudi moéi truong
kiém cua chat xdc tac Pyridine sé& tao thanh hop chat (Z)-3-dodecenyl (E)-2-butenoate
(6), 1a pheromone giai tinh tong hop (3Z-12E2).
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CAC BUOC PIEU CHE MOI PHEROMONE GIOI TiNH,
SUNG KHOAI LANG, CYLAS FORMICARIUS FAB.

Microsyringe

B D

Céc budc diéu ché moi pheromone giéi tinh tong hop cua siing khoai lang
(A) pheromone tong hop hoa tan trong n-Hexane (10 mg/ml);
(B) pheromone tong hop duoc nhdi vao tuyp cao su non;
(C) dong goi kin trong bao nhém; (D) bao quan trong tu lanh.

Bwéc 1: Pha lodng hop chat (2)-3-dodecenyl-(E)-2-butenoate (3Z-12E2) trong dung
moi n-Hexane tinh khiét & nong d6 10 mg/ml (twong @ng 10 pg/pl).

Budc 2: St dung microsyringe hoac micropippette hat 30 ul dung dich pha loang,
tuong ng vai 0,3 mg (Z)-3-dodecenyl-(E)-2-butenoate, bom vao tuyp cao su non (B)
dé 1am moi pheromone gigi tinh. Sau d6 dit tuyp cao su vao ta hat khoang 10 phat dé
bay hoi dung méi va khong thém bt cir chat 6n dinh hay chat chéng oxy héa nao.
Buéc 3: Dung gidy nhdm bao goi can than tuyp cao su non di duoc bom hoa chat,

han kin, dan nhan va ton trir trong diéu kién lanh dén khi dem ra sir dung ngoai dong.
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CAC BUOC AP DUNG BAY PHEROMONE PHONG TRI
SUNG KHOAI LANG, CYLAS FORMICARIUS FAB.

1. Mdi_pheromone: La éng cao su non duoc bom chat
pheromone gidi tinh tdng hop, bao quan ¢ diéu kién lanh.
2. Chuan bi by:

Bdy: La chai nuéc sudi 1,5 lit duoc cat 3 & vudng (4 x 4
cm) xung quanh chai, cach nat chai xudng 8 cm Vi
khoang cach déu nhau, tinh tir day chai l1én 10 cm duc
khoang 5 16 nhé xung quanh dé thoat nudc mua (khong
cho muc nudce dang Ién cao) (Hinh 1).

Treo moi: Dung day chi treo méi & giira chai, chiéu dai
vira sat véi mép trén cia 6 vubng (cira bay) (Hinh 1).

3. Pit biy ngeai dong: _
Dit biy & canh lubng khoai (6 biy/1.000 m?), cach déu nhau va b tri tlly theo rudng
(Hinh 2). C6 thé dat bay trén ruong khoai sau khi trong khoang 2 tuan.

(] (] 0T Bay

>heromone

20m

A
v

50 m

Cach_dit biy: D6 nudc vao bay cao tir 8-10 cm va cho % mudng xa bong bot (5-7
gam) vao bay va lic déu. Dung cay dai khoang 0,8-1 m lam coc cam dét dé cb dinh
biy ludn dung thang, tranh d6 ngi, dat by sao cho 6 vudng cira bay ngang véi tan 14
(Hinh 3). Sau 2 tuan d6 bo xé&c sting vao bay va thay nudc xa bong khac. Sau 2 thang
thay moi méi 1 lan.

*Luuy:

- Ludn gizz cho mai pheromone khéng thdm nuéc.

- Rugng XUong giong khoai khOang 10-15 ngay thi bdt dau dat bdy pheromone cho dén
cudi vu va sir dung lién tuc cho cac vu tiép theo sé dat hiéu qud cao.

- Sir dung bdy pheromone ddt trén rugng sau thu hoach d@é tiéu diét sting va cat nguon
sung lay lan cho vu sau.
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Phu luc C

CAC BANG ANOVA VE PANH GIA HIEU QUA HAP DAN
CUA PHEROMONE GIO1 TINH TONG HQP

Bang 1: Khao sat hiéu qua hap dan cua kiéu moi pheromone d6i voi SKL ¢ diéu kign

ngoai dong

K Degrees of ~ Sum of Mean F
Value Source Freedom Squares Square Value  Prob
1 Replication 2 0.205 0.103 0.8361
2 Factor A 3 5.805 1.935 15.7552 0.0030
-3 Error 6 0.737 0.123
Total 11 6.747

Coefficient of Variation: 23.40%

Bang 2: Khao st anh huong cua kicu bay 1én kha ning hap dan cia pheromone gii
tinh doi vai sung khoai lang ¢ diéu kién ngoai dong

K Degrees of  Sum of Mean F
Value Source Freedom Squares Square Value  Prob
1 Replication 2 0.259 0.129 2.4487 0.1669
2 Factor A 3 6.489 2.163 40.9557 0.0002
-3 Error 6 0.317 0.053

Total 11 7.065

Coefficient of Variation: 13.30

Bang 3: Panh gid sy anh huong cia mau sic bay len kha nang hap din cua moi
pheromone gidi tinh ddi véi sting khoai lang & diéu kién ngoai dong

K Degreesof  Sumof  Mean F
Value Source Freedom Squares  Square Value Prob
1 Replication 2 0.540 0.270  1.4793 0.3004
2 Factor A 3 9.121 3.040 16.6434 0.0026
-3 Error 6 1.096 0.183

Total 11 10.758

Coefficient of Variation: 28.57%

186



Bang 4: Khao sat anh huong cua d cao dat bay pheromone gisi tinh 1én kha ning
hap dan sung khoai lang ¢ diéu kién ngoai dong

K Degrees of ~ Sum of Mean F
Value Source Freedom Squares Square  Value Prob
1 Replication 2 1.578 0.789  4.3432 0.052
2 Factor A 4 3.857 0.964 5.3065 0.0219
-3 Error 8 1.454 0.182
Total 14 6.889

Coefficient of Variation: 43.09%

Bang 5: Hiéu luc cia mot s6 chung nam Ién thanh tring sting khoai lang & thoi diém
3 NSKC (s0 ligu chuyen sang log(x+20)).

Degrees of Sum of Mean

Freedom  Squares Square F-value Prob.
Between 3 0.443 0.148 5.370 0.0256
Within 8 0.220 0.027
Total 11 0.663

Coefficient of Variation = 11.66%

Bang 6: Hi¢u luc cua mot s6 chiing nam Ién thanh tring sting khoai lang ¢ thoi diém
5 NSKC (s0 liéu chuyén sang log(x+20)).

Degrees of Sum of Mean

Freedom  Squares Square F-value Prob.
Between 3 0.870 0.290 15.198 0.0011
Within 8 0.153 0.019
Total 11 1.022

Coefficient of Variation = 8.97%

Bang 7: Hiéu lyc cua mot sé chang nam Ién thanh tring SKL & thoi diém 7 NSKC

Degrees of Sum of Mean

Freedom  Squares Square F-value Prob.
Between 3 13281.381 4427.127 82.054 0.0000
Within 8 431.629 53.954
Total 11 13713.011

Coefficient of Variation = 24.48%
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Bang 8. Anova hi¢u lyc cua mot s6 loai ndm 1én thanh trung sung khoai lang
C.formicarius ¢ thoi diém 9 NSKC.

Degrees of Sum of Mean

Freedom  Squares Square F-value Prob.
Between 3  13955.314 4651.771 151.300 0.0000
Within 8 245.963 30.745

Total 11 14201.277

Coefficient of Variation = 15.50%

Bang 9. Anova hi¢u lyc cua mot s6 loai nim lén thanh tring sung khoai lang
C.formicarius ¢ thoi diém 11 NSKC.

Degrees of Sum of Mean

Freedom  Squares Square F-value Prob.
Between 3  14198.244 4732.748 115.636 0.0000
Within 8 327.425 40.928

Total 11 14525.669

Coefficient of Variation = 16.37%

Bang 10. Anova hiéu luc cia mot sé loai nam Ién thanh tring suing khoai lang
C.formicarius ¢ thoi diém 13 NSKC.
Degrees of Sum of Mean
Freedom  Squares Square F-value Prob.
Between 3  15208.847 5069.616 179.813 0.0000
Within 8 225.550 28.194

Total 11 15434.397

Coefficient of Variation = 13.00%

Bang 11. Anova hiéu lyc cuia mot sé loai nam Ién thanh trang suing khoai lang
C.formicarius & thoi diém 15 NSKC.
Degrees of Sum of Mean
Freedom  Squares Square F-value Prob.
Between 3  15441.300 5147.100 287.724 0.0000
Within 8 143.112 17.889

Total 11 15584.413

Coefficient of Variation = 9.40%
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Bang 12. Anova hiéu luc cua nim xanh [én thanh tring sung khoai lang
C.formicarius ¢ thoi dieém 3 NSKC.

Degrees of Sum of Mean
Freedom  Squares Square F-value Prob.
Between 4 0.024 0.006 0.176

Within 10 0.342 0.034

Coefficient of Variation = 13.81%

Bang 13. Anova hi¢u luc cua nim xanh [én thanh trang sing khoai lang
C.formicarius ¢ thoi dieém 5 NSKC.

Degrees of Sum of Mean

Freedom  Squares Square F-value Prob.
Between 4  9173.493 2293.373 83.603 0.0000
Within 10 274.316 27.432

Total 14 9447.808
Coefficient of Variation = 24.07%

Bang 14. Anova hiéu lyc cua nam xanh 1én thanh trang sung khoai lang
C.formicarius ¢ thoi diém 7 NSKC.
Degrees of Sum of Mean
Freedom  Squares Square F-value Prob.
Between 4  14091.101 3522.775 90.827 0.0000
Within 10 387.857 38.786

Total 14 14478.958

Coefficient of Variation = 19.32%

Bang 15. Anova hiéu luc caa nam xanh lén thanh tring sung khoai lang
C.formicarius ¢ thoi diém 9 NSKC.
Degrees of Sum of Mean
Freedom  Squares Square F-value Prob.
Between 4  15693.813 3923.453 151.756 0.0000
Within 10 258.536 25.854

Total 14  15952.349

Coefficient of Variation = 12.96%
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Bang 16. Anova hiéu luc cua nim xanh lén thanh tring sung khoai lang
C.formicarius ¢ thoi diém 11 NSKC.

Degrees of Sum of Mean

Freedom  Squares Square F-value Prob.
Between 4  16758.645 4189.661 93.934 0.0000
Within 10 446.020 44.602

Total 14 17204.665

Coefficient of Variation = 14.89%

Bang 17. Anova hiéu lyc cua nim xanh 1én thanh trang sung khoai lang
C.formicarius & thoi diém 13 NSKC.
Degrees of Sum of Mean
Freedom  Squares Square F-value Prob.
Between 4  18189.126 4547.282 70.827 0.0000
Within 10 642.027 64.203

Total 14  18831.153

Coefficient of Variation = 20.02%

Bang 18. Anova hiéu luyc caa nam xanh lén thanh tring siung khoai lang
C.formicarius & thoi diém 15 NSKC.
Degrees of Sum of Mean
Freedom  Squares Square F-value Prob.
Between 4  17343.173 4335.793 49.326 0.0000
Within 10 879.005 87.901

Total 14 18222.178

Coefficient of Variation = 19.99%

Bang 19. Anova kha ning lay lan ctia nAm xanh trong quan thé sting khoai lang trong
diéu kién phong thi nghiém vao thoi diém 5 NSKC (chuyén sang arcsin(+/x+0.5)).

Degrees of Sum of Mean

Freedom  Squares Square F-value Prob.
Between 2 1.055 0.528 0.244
Within 12 25.951 2.163

Coefficient of Variation = 7.79%
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Bang 20. Anova kha ning 1ay lan caa ndm xanh trong quan thé suing khoai lang trong
diéu kién phong thi nghiém vao thoi diém 10 NSKC (chuyén sang arcsin(+/x+0.5)).

Degrees of Sum of Mean

Freedom  Squares Square F-value Prob.
Between 2 8.192 4.096 0.863
Within 12 56.956 4.746

Coefficient of Variation = 10.06%

Bang 21. Anova kha ning lay lan cuia nam xanh trong quan thé sting khoai lang trong
diéu kién phong thi nghiém vao thoi diém 15 NSKC (chuyén sang arcsin(+/x+0.5)).

Degrees of Sum of Mean
Freedom  Squares Square F-value Prob.
Between 2 17.636 8.818 1.948 0.1851

Within 12 54.326 4.527

Coefficient of Variation = 9.10%

Bang 22. Anova kha ning lay lan caa nam xanh trong quan thé siing khoai lang trong
diéu kién phong thi nghiém vao thai diém 20 NSKC (chuyén sang arcsin(+/x+0.5)).
Degrees of Sum of Mean
Freedom  Squares Square F-value Prob.

Between 2 125.806 62.903 4.955 0.0270
Within 12 152.349 12.696

Total 14 278.155

Coefficient of Variation = 13.35%

Bang 23. Anova kha ning lay lan ctia nAm xanh trong quan thé sting khoai lang trong
diéu kién phong thi nghiém vao thoi diém 25 NSKC (chuyén sang arcsin(«/x+0.5)).

Degrees of Sum of Mean
Freedom  Squares Square F-value Prob.
Between 2 211.680 105.840 2.222 0.1511

Within 12 571.714 47.643

Total 14 783.395

Coefficient of Variation = 23.24%
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Bang 24. Anova kha ning 14y lan caa ndm xanh trong quan thé suing khoai lang trong
diéu kién phong thi nghiém vao thoi diém 30 NSKC (chuyén sang arcsin(+/x+0.5)).

Degrees of Sum of Mean
Freedom  Squares Square F-value Prob.
Between 2 489.568 244.784 5.282 0.0226

Within 12 556.152 46.346

Total 14 1045.720

Coefficient of Variation = 20.82%

Bang 25. Anova kha ning lay lan cua nam xanh trong quan thé sting khoai lang trong
diéu kién phong thi nghiém vao thoi diém 35 NSKC (chuyén sang arcsin(+/x+0.5)).
Degrees of Sum of Mean
Freedom  Squares Square F-value Prob.

Between 2 751.465 375.732 13.826  0.0008
Within 12 326.121 27.177

Total 14 1077.585
Coefficient of Variation = 14.31%

Bang 26. Thoi gian s‘éng cua thanh trung suing duc sau khi tiép xtc voi pheromone
va nam xanh trong diéu ki¢n phong thi nghiém (chuyén sang log10(x+1)).

Degrees of Sum of Mean
Freedom  Squares Square F-value Prob.
Between 3 9.012 3.004 44,068 0.0000

Within 96 6.544 0.068

Coefficient of Variation = 19.78%

Bang 27. Thoi gian séng cua thanh tring SKL céi sau khi tiép xdc véi pheromone va
nam xanh trong diéu kién phong thi nghiém (chuyén sang log10(x+1)).
Degrees of Sum of Mean
Freedom  Squares Square F-value Prob.
Between 3  17069.416 5689.805 139.016 0.0000
Within 16 654.864 40.929

Total 19  17724.280

Coefficient of Variation = 11.24%
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Bang 28. Anova s6 luong sung con duoc sinh ra tir thanh trung sung khoai lang da
qua tiép xuc véi pheromone va nim xanh trong diéu kién phong thi nghiém (chuyén
sang log10(x+1)).

Degrees of Sum of Mean

Freedom  Squares Square F-value Prob.
Between 3 14.864 4.955 16.548 0.0000
Within 96 28.745 0.299

Coefficient of Variation = 28.98%

Bang 29. Thanh phan hoa chat cia méi truong SDAY;

STT  Thanh phan Trong lugng (Q)
1 Pepton 10
2 Dextrose 40
3 Yeast extract 2
4 NaNOs 2
5 KH,PO, 1
6 MgS04.7H,0 0,5
7 Agar 20
8 Nudc cat 100 ml
pH =6,5

Phan tich théng ké cac chiing niAm xanh Metarhizium anisopliae ¢ nhiét d¢ 25°C.
Bang 30: 3NSKC

Degrees of Sum of Mean
Freedom  Squares Square F-value Prob.
Between 4 1094.097 273.524 23.299 0.0000
Within 10 117.398 11.740
Total 14 1211.495
Coefficient of Variation = 15.56%

Bang 31: SNSKC

Degrees of Sum of Mean

Freedom  Squares Square F-value Prob.
Between 4  6725.897 1681.474 24.832  0.0000
Within 10 677.134 67.713

Total 14 7403.031

Coefficient of Variation = 18.79%
193



Bang 32: 7TNSKC

Degrees of Sum of Mean
Freedom  Squares Square

Between 4 9347.552 2336.888
Within 10 730.877 73.088

Total 14 10078.430
Coefficient of Variation = 14.74%

Bang 33: 9NKSC

Degrees of Sum of Mean
Freedom  Squares Square

Between 4 8283.853 2070.963
Within 10  1071.237 107.124

Total 14 9355.090
Coefficient of Variation = 16.78%

Bang 34: 11INSKC

Degrees of Sum of Mean
Freedom  Squares Square

Between 4 8283.773 2070.943
Within 10 464.402 46.440

F-value Prob.

F-value Prob.

F-value Prob.

Total 14 8748.175
Coefficient of Variation = 10.31%
Bang 35: 13NSKC

Degrees of Sum of Mean
Freedom  Squares Square

Between 4  8186.885 2046.721
Within 10 358.868 35.887

Total 14 8545.753
Coefficient of Variation = 8.98%
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Bang 36: 15NSKC

Degrees of Sum of Mean
Freedom  Squares Square F-value Prob.
Between 4  8287.778 2071.944 68.126 0.0000
Within 10 304.132 30.413
Total 14 8591.910
Coefficient of Variation = 8.22%

Bang 37: Ti 1& moc ndm

Degrees of Sum of Mean
Freedom  Squares Square F-value Prob.
Between 3  1378.618 459.539 9.247 0.0056

Within 8 397.581 49.698

Total 11 1776.199
Coefficient of Variation = 11.30%

Phan tich théng ké cac chiing nAm xanh Metarhizium anisopliae & nhiét do 30°C.
Bang 38: 3 NSKC

Degrees of Sum of Mean

Freedom  Squares Square F-value Prob.
Between 4 2020.038 505.010 8.289 0.0032
Within 10 609.269 60.927

Total 14 2629.307
Coefficient of Variation = 28.28%

Bang 39: SNSKC

Degrees of Sum of Mean
Freedom  Squares Square F-value Prob.
Between 4 7450.436 1862.609 59.432 0.0000
Within 10 313.399 31.340
Total 14 7763.836
Coefficient of Variation = 10.90%

Bang 40: 7NSKC

Degrees of Sum of Mean
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Freedom  Squares Square

Between 4 8310.102 2077.526
Within 10 500.019 50.002

Total 14 8810.121
Coefficient of Variation = 12.19%

Bang 41: 9NSKC

Degrees of Sum of Mean
Freedom  Squares Square

F-value Prob.

F-value Prob.

Between 4  8373.228 2093.307 41.758 0.0000
Within 10 501.298 50.130
Total 14 8874.526
Coefficient of Variation = 11.44%
Bang 42: 11INSKC
Degrees of Sum of Mean
Freedom  Squares Square F-value Prob.
Between 4  8353.639 2088.410 54.059 0.0000
Within 10 386.317 38.632
Total 14 8739.956
Coefficient of Variation = 9.79%
Bang 43: 13NSKC
Degrees of Sum of Mean
Freedom  Squares Square F-value Prob.
Between 4  8416.171 2104.043 40.445 0.0000
Within 10 520.226 52.023
Total 14 8936.397
Coefficient of Variation = 11.15%
Bang 44: 15 NSKC
Degrees of Sum of Mean
Freedom  Squares Square F-value Prob.
Between 4  8562.806 2140.702 38.659 0.0000

Within 10 553.738 55.374

Total 14 0116.544
Coefficient of Variation = 11.10%
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Bang 45: Ti 1é moc ndm

Degrees of Sum of Mean
Freedom  Squares Square F-value Prob.
Between 3 79.487 26.496 1.172 0.3790

Within 8 180.800 22.600

Total 11 260.287
Coefficient of Variation = 7.30%

Thi nghiém: So sanh hi¢u qua phong tri sung khoai lang (C. fomicarius) tai
huyén Duyén Hai, Tra Vinh

Bang 46: T-test hai trung binh cua mat sé SKL vao bay trong suét vu ¢ dot 1:
T-TEST FOR THE HYPOTHESIS "MEAN 1 = MEAN 2"

Variance of the difference between the means:  0.0023

Standard Deviation of the difference: 0.0483
t Value: 0.4435
Effective degrees of freedom: 6

Probability of t: 0.6729

Result: Non-Significant t - Accept the Hypothesis
Confidence limits for the difference of the means (for alpha=0.05):

Bang 47: T-test hai trung binh cua mat sé SKL vao bay trong suét vu ¢ dot 2:
T-TEST FOR THE HYPOTHESIS "MEAN 1 = MEAN 2"

Variance of the difference between the means: 0.0354

Standard Deviation of the difference: 0.1883
t Value: 0.1615
Effective degrees of freedom: 4

Probability of t: 0.8795

Result: Non-Significant t - Accept the Hypothesis
Confidence limits for the difference of the means (for alpha=0.05):

Bang 48: T-test hai trung binh caa mat sé SKL vao by & ruong phong tri & huyén
Tri Ton.
T-TEST FOR THE HYPOTHESIS "MEAN 1 = MEAN 2"

Variance of the difference between the means: 23.3867

Standard Deviation of the difference: 4.8360
t Value: 5.2358
Effective degrees of freedom: 4
Probability of t: 0.0064

Result: Significant t - Reject the Hypothesis
Confidence limits for the difference of the means (for alpha=0.05):
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Bang 49: T-test so sanh Ti 1€ sung ngoai cu ¢ VNV tai 2 ruong tai huyén Tri Ton thoi

diém 60NSKT
T-TEST FOR THE HYPOTHESIS "MEAN 1 = MEAN 2"

Variance of the difference between the means: 13.8477

Standard Deviation of the difference: 3.7212
t Value: 6.1559
Effective degrees of freedom: 3

Probability of t: 0.0086

Result: Significant t - Reject the Hypothesis
Confidence limits for the difference of the means (for alpha=0.05):

Bang 50: T-test so sanh Ti 1€ sung ngoai cu ¢ VNV tai 2 ruong tai huyén Tri Ton thoi

diém 75NSKT
T-TEST FOR THE HYPOTHESIS "MEAN 1 = MEAN 2"

Variance of the difference between the means: 132.4093

Standard Deviation of the difference: 11.5069
t Value: 7,7566
Effective degrees of freedom: 3

Probability of t: 0.0051

Result: Significant t - Accept the Hypothesis
Confidence limits for the difference of the means (for alpha=0.05):

Bang 51: T-test so sanh Ti 1€ sung trong cu & VNV tai 2 rudng tai huyén Tri Ton thoi

diém 60NSKT
T-TEST FOR THE HYPOTHESIS "MEAN 1 = MEAN 2"

Variance of the difference between the means: 9.4334

Standard Deviation of the difference: 3.0714
t Value: 5.5057
Effective degrees of freedom: 3

Probability of t: 0.0118

Result: Significant t - Reject the Hypothesis
Confidence limits for the difference of the means (for alpha=0.05):

Bang 52: T-test so sanh Ti I& sung trong & VNV tai 2 rudng huyén Tri Ton thoi diém

75NSKT
T-TEST FOR THE HYPOTHESIS "MEAN 1 = MEAN 2"

Variance of the difference between the means: 46.9774

Standard Deviation of the difference: 6.8540
t Value: 3.9809
Effective degrees of freedom: 3

Probability of t: 0.0284

Result: Significant t - Reject the Hypothesis
Confidence limits for the difference of the means (for alpha=0.05):
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Bang 53: T-test so sanh Ti 1¢ sting ngoai & VTT tai 2 rudng huyén Tri Ton thoi diém
60NSKT
T-TEST FOR THE HYPOTHESIS "MEAN 1 = MEAN 2"

Variance of the difference between the means: 76.7798

Standard Deviation of the difference: 8.7624
t Value: 3.7405
Effective degrees of freedom: 2
Probability of t: 0.0473

Result: Significant t - Accept the Hypothesis
Confidence limits for the difference of the means (for alpha=0.05):

Bang 54: T-test so sanh Ti I& sing trong ¢ VTT tai 2 ruong huyén Tri Tén thoi diém
60NSKT

T-TEST FOR THE HYPOTHESIS "MEAN 1 = MEAN 2"

Variance of the difference between the means: 67.8803

Standard Deviation of the difference: 8.2389
t Value: 3.0396
Effective degrees of freedom: 2

Probability of t: 0.0933

Result: Non-Significant t - Accept the Hypothesis
Confidence limits for the difference of the means (for alpha=0.05):

Bang 55: T-test so sanh Ti 1& sling ngoai ca & 2 rudng tai huyén Tri Ton thoi diém 60
NSKT

T-TEST FOR THE HYPOTHESIS "MEAN 1 = MEAN 2"

Variance of the difference between the means: 17.6784

Standard Deviation of the difference: 4.2046
t Value: 6.2728
Effective degrees of freedom: 6

Probability of t: 0.0008

Result: Significant t - Reject the Hypothesis
Confidence limits for the difference of the means (for alpha=0.05):

Bang 56: T-test so sanh Ti 1& siing ngoai cu & 2 rudng tai huyén Tri Ton thoi diém
75NSKT
T-TEST FOR THE HYPOTHESIS "MEAN 1 = MEAN 2"

Variance of the difference between the means: 69.3426

Standard Deviation of the difference: 8.3272
t Value: 5.6237
Effective degrees of freedom: 6
Probability of t: 0.0014

Result: Significant t - Reject the Hypothesis
Confidence limits for the difference of the means (for alpha=0.05):
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Bang 57: T-test so sanh Ti I sing trong ct ¢ 2 rudng tai huyén Tri Ton thoi diém
60NSKT
T-TEST FOR THE HYPOTHESIS "MEAN 1 = MEAN 2"

Variance of the difference between the means: 12.9713

Standard Deviation of the difference: 3.6016
t Value: 5.6630
Effective degrees of freedom: 6
Probability of t: 0.0013

Result: Significant t - Reject the Hypothesis
Confidence limits for the difference of the means (for alpha=0.05):

Bang 58: T-test so sanh Ti I siing trong ct ¢ 2 rudng tai huyén Tri Ton thoi diém
75NSKT
T-TEST FOR THE HYPOTHESIS "MEAN 1 = MEAN 2"

Variance of the difference between the means: 43.4168

Standard Deviation of the difference: 6.5891
t' Value: 5.7404
Effective degrees of freedom: 6

Probability of t": 0.0012

Result: Significant t - Reject the Hypothesis
Confidence limits for the difference of the means (for alpha=0.05):
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