PBOQ GIAO DUC VA PAO TAO
TRUONG PAI HQC CAN THO

NGUYEN VAN LE
MSNCS: P000027

PHAN LAP VA TUYEN CHON CHUNG VI KHUAN CO KHA
NANG PHAN HUY DIAZINON TRONG CAC MO HINH
CANH TAC LUAN CANH LUA-MAU VA CHUYEN MAU O
MOT SO TINH PONG BANG SONG CUU LONG

LUAN AN TIEN Si
NGANH VI SINH VAT HQC
MA NGANH: 62 42 01 07

2017



BO GIAO DUC VA PAO TAO
TRUONG PAI HQC CAN THO

NGUYEN VAN LE
MSNCS: P000027

PHAN LAP VA TUYEN CHON CHUNG VI KHUAN CO KHA
NANG PHAN HUY DIAZINON TRONG CAC MO HINH
CANH TAC LUAN CANH LUA-MAU VA CHUYEN MAU O
MOT SO TINH PONG BANG SONG CUU LONG

LUAN AN TIEN Si
NGANH VI SINH VAT HQC
MA NGANH: 62 42 01 07

CAN BQ HUONG DAN
Huéng din chinh: Ts. DUONG MINH VIEN
Huwéng din phu: PGs.Ts. TRAN NHAN DUNG

2017



LOTI CAM TA

T6i xin chan thanh cam on:

Thay TS. Duong Minh Vién va Thay PGS. TS. Tran Nhéan Diing d4 danh thoi
gian quy bau tan tinh huéng din va tao moi diéu kién thuan loi giup t6i hoan
thanh luan an

Chan thanh cam on quy Thay C6 giang day chuong trinh nghién ctru sinh
chuyén nganh Vi sinh vat hoc, trudng DPai hoc Can Tho da truyén dat cho toi nhiing
kién thirc quy bau trong thoi gian hoc tap.

Xin cam on can b phong thi nghiém Sinh Hoc Pat cia Khoa Nong nghiép va
Sinh hoc Ung dung, Truong Pai hoc Can Tho da tao diéu kién thuan loi cho t6i hoan
thanh luan an.

Cam on gia dinh va tat ca ban bé da dong vién va giap d& toi trong sudt qua
trinh hoc tap va thoi gian thyc hién dé tai!

Tac gia

Nguyén Viin Le



TOM TAT

Nong duoc hitu co thuong c6 xu hudng luu ton 1au dai trong hé sinh théi, trong
sinh quyén va thudng gay doc cho con ngudi va méi trudng. Diazinon d4 cam sir dung
dbi voi nhiéu qudc gia trén thé gisi. Tuy nhién, néng dan van st dung thude trir sau
chira hoat chat Diazinon dé phong trir dich hai cdy trong. Nhiéu nghién ciru vé phan
hity sinh hoc Diazinon trong dét ¢ cac viing n d6i, nhung chua ¢ nghién ciru vé giam
thiéu 6 nhiém Diazinon trong dat ving nhiét déi bang con duong sinh hoc. Vi thé dé
tai dugc thuc hién nham céc muc tiéu:

(1) phan lap va khao sat kha niang phan hay hoat chat Diazinon cia céc chung vi
khuan ban dia phan 1ap tir cac mau dat duoc thu tir rudng canh tac chuyén mau va luan
canh lda-mau ¢ DBSCL.

(2) danh gid anh huéng cia cac yéu td6 moi truong nhu nhiét do, pH, ngudn
carbon, néng do Diazinon dén sy gia ting mat do vi khuan va téc do phan hiy
Diazinon ctia mot s6 ching vi khuan tuyén chon.

(3) x4c dinh anh hudng clia co cau cay trong 1én kha nang phan huy thube trir sdu
Diazinon & diéu kién thyc té ngoai dong ruéng va trong diéu kién nha ludi.

(4) xac dinh sy anh hudng clia co céu cay trong 18n cau tric cia to hopvi khuan
trong diéu kién nha ludi.

Phan lap vi khuan c¢6 kha niang phan hiry Diazinon tir cic mau dat bang phuong
phap lam giau mat do vi khuan, trong moi truong khoang tdi thiéu cé bo sung
Diazinon dat nong d6 20 ppm va tach dong trén méi truong TSA. Xac dinh kha ning
phan hily Diazinon ciia cac dong vi khuan bang phuong phéap theo ddi ham hrong
Diazinon con lai sau 30 ngay nudi u. Cac dong vi khuan phan hay diazion, dugc dinh
danh dya vao trinh tu gen 16Sr RNA so sanh véi cac trinh tu nucleotide ctia cac chiing
vi khuan trén NCBI va dic diém sinh hoa. Xay dyng cdy pha hé mdi quan hé di truyén
cta cac dong vi khuan bang phuong phap Maximun-Likelihood. Sy thay ddi cua cau
tric t6 hopvi khuan phan huy Diazinon, duoc xac dinh bang k¥ thuat dién di bién tinh
tang cap (DGGE).

Trén mo hinh chuyén mau, tong sb c6 21 mau dat duoc thu tai mot sé dia diém &
Pong bang song Ctru Long. Két qua bd tri thi nghiém cho thay c6 10 t6 hopvi khuan
c6 kha ning phan hiy Diazinon hiéu qua, giam tir 14,3% dén 37,9% sau 14 nudi 0
trong moi truong khoang t6i thiéu. Két qua phan 1ap dugc 87 dong vi khuan, trong d6
¢ 15 dong vi khuan c6 kha nang phat trién trong moi truong khoang tdi thiéu co bd
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sung Diazinon c6 nong d 20 ppm. Tuy nhién, chi c6 4 dong vi khuan ky hiéu HA7 4,
TA3.2, TA4.17 va HA7.1 c6 kha ning phan hity thudc trir sau Diazinon hiéu qua, giam
tir 15,4% dén 27,9% sau 30 ngay nudi ciy. Mat do cua bon dong vi khuan nay dat cao
nhat trong diéu kién moi trudng nudi ciy nhu sau: & 30°C, pH 7, c6 bd sung thém
nguon TSB va ¢ nong do Diazinon dao dong tir 20 ppm-50 ppm. Cac dong vi khuan
thé hién kha niang phan hay Diazinon hiéu qua nhat ¢ nhiét d6 30°C véi toc do phan
hity dao dong tir 0,55-0,94%/ngay, pH 6-7 véi toc do phan hay tir 0,50-0,94%/ngay, &
ndng d6 Diazinon 20 ppm voi tde d6 phan hay tir 0,56-0,93%/ngay va voi mat do vi
khuan ban dau dat 10° CFU/mL c6 téc do phéan hity 0,60-0,98%/ngay.

Trén md hinh canh tac luan canh lda-mau, tong s6 c6 20 mau dat duoc thu tai
mot sd dia diém & Pong bang sdng Ciru Long. Két qua nghién ciu cho thay c6 13 t6
hopvi khuan thé hién kha nang phan hiry Diazinon, giam tir 17,6% dén 97,8% sau 14
ngay nudi ciy. Bén canh do, 27 trong tong s6 109 chung vi khuan phan lap tir 13 t6
hopvi khuan phat trién tot trong moi trudng khoang tdi thiéu co bo sung Diazinon dat
nong do 20 ppm. Tuy nhién, chi c6 2 dong vi khuan ky hiéu CL36_M4 va BT4 L1
phan hiy hiéu qua Diazinon lan luot 14 20,9% va 29,3% sau 30 ngay nudi cay. Mat do
ctia hai dong vi khuan CL36_M4 va BT4 L1 dat cao nhét ¢ diéu kién moi truong nhur:
30°C, pH 7, moi trudng nudi cdy bd sung TSB va nong do Diazinon tir 20-50 ppm.
Hai dong vi khuan CL36_M4 va BT4_L1, phan hiy Diazinon hi¢u qua nhat & diéu
kién moi truong nhu 30°C véi toe 6 phan hay tir 0,70-1,03 %/ngay, pH 7 véi toc do
phan hay dao dong tir 0,72-1,02 %/ngay, & ndong d6 Diazinon 20 ppm véi toc do phan
hiy tir 0,67-0,97 %/ngay va véi mat do vi khuan ching vao ban dau ¢ 10° CFU/mL
cho tdc do phan huy tir 0,74-1,18 %/ngay.

Dong vi khuan HA7.1 thé hién kha ning phan hiy Diazinon hi¢u qua trong moi
truong dat dudi diéu kién phong thi nghiém sau 30 ngdy nudi 0. Cac nghiém thirc ¢6
bo sung vi khuan HA7.1 1am giam ham luong Diazinon va khéc biét c6 ¥ nghia thong
ké so voi nghiém thire dbi ching. Trong d6, nghiém thirc 4: Dat khong tiét triing va bo
sung vi khuan HA7.1 ¢6 ham lugng Diazinon giam manh hon so véi nghiém thirc 2:
Pat tiét tring va bd sung vi khuan HA7.1, giam tuong tmg 1a 63,7% Vi toc dd phan
hiiy Diazinon 2,11%/ngay va 48,6% véi toc do 1,62%/ngay.

Trén mo hinh luan canh lia mau ngoai dong rudng, cau tric cua to hopvi khuan
hiéu khi phan huy Diazinon trong dat vao vu mau chtra 3 nhém vi khuan khac nhau,
trong khi vy laa chi chtra 2 nhom vi khuan. Trong diéu kién nha ludi, trén mod hinh
chuy@n mau cau tric cta to hopvi khuan phan huy Diazinon trong dat dugc phan tach
thanh 6 nhom vi khuan khac nhau. Trong mé hinh luan canh lda-mau cho thay dat vu
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mau c6 chira 4 nhém vi khuan khéac nhau, trong khi dat trong vu lua chira 3 nhém vi
khuan khac nhau.

Két qua giai ma trinh ty gen 16S rRNA cua sau dong vi khuan HA7.1, HA7 4,
TA3.2, TA4.17, CL36_M4 va BT4_L1 cho thay chiing lan lugt dugc dinh danh nhu 1a
Lactobacillus plantarum HA7.1, Pandoraea sp. HA7.4, Sinomonas atrocyanea TA3.2,
Achromobacter xylosoxidans TA4.17, Cupriavidus sp.CL36_M4 va Achromobacter
xylosoxidans BT4_L1.

Tir khéa: T6 hopvi khudn, chuyén mau, hé thong ludn canh liia- mau, hoat chdt
Diazinon, vi khudn phdn hity hoat chét Diazinon.



SUMMARY

Organic agricultural pesticides are so stable in ecosystems and biosphere.
These compounds affect human health and envonrinment. Diazinon, a toxic
substance, has been banned or restricted in most countries. However, some places
farmers still continue using this substance in their farm as a pesticide to control the
pest. Diazinon degrading bacteria have been extensively studied in temperate soils, but
information on behaviour in tropical soils is limited.

The aim of this study was

(1) to isolate and characterize Diazinon degrading bacteria from upland crop-
rice and continuous upland cropping system soils in the Mekong Delta of Vietnam.

(2) to specify the effects of temperature, pH, carbon sources and Diazinon
concentration on the growth of some selected bacterial isolates, and to find out the
optimal conditions of innoculation environment uch as temperature, pH, innoculation
density and Diazinon concentration to enhance the biodegradation rate of Diazinon.

(3) to evaluate the effects of two different cropping systems (continuous upland
crop and upland crop-rice) on Diazinon degradation under nethouse condition and in
the actual fields.

(4) to test the effects of different cropping systems on the Diazinon degrading
bacterial community structure under nethouse condition.

The isolation of Diazinon degrading bacteria was performed with soil collected
from continuous upland crop and upland crop-rice cropping systems. Soil bacteria
were enriched in mineral salt medium solution containing 20 ppm Diazinon as the only
carbon source for bacterial growth. Tryptic Soya Agar (TSA) was used for the step of
purification of bacterial strains. Diazinon degrading bacteria were identified based on
the sequencing of 16S rRNA gene, and these sequences were aligned with published
sequences in  NCBI  BLAST nucleotide database and biochemical
characteristics of bacteria. Then phylogenetic trees were established based on the 16S
rRNA sequences by the Maximum-Likelihood method. The Diazinon degrading
bacterial community structure analysis was examined by PCR-denaturing gradient gel
electrophoresis (DGGE).

Twenty one soil samples were collected from continuous upland crop cropping
system in the Mekong Delta of Vietnam. Results showed that 10 out of 21 bacterial
communities showed their degradation capacity toward Diazinon from 14.3% to
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37.9% of the initially applied Diazinon concentration within 14 incubation days and
percentage of the remained Diazinon in the liquid culture of these communities was
significantly lower than that of the control treatment. Fifteen out of 87 bacterial strains
which were isolated from these 6 bacterial communities showed a well growing
capacity through the turbidity index in minimal salt medium containing 20 ppm of
Diazinon. Four bacterial strains which were coded namely as HA7.4, TA3.2, TA4.17
and HA7.1 showed efficiently in degradation of Diazinon. The degradation capacity of
these single strains varied from 15.4% to 27.9% of the initially applied Diazinon
concentration in 30 incubation days and was significantly different from the control
treatment.

The experiments were established under the laboratory conditions to test the
effects of environmental conditions such as temperature, pH and carbon source on the
growth of some selected strains in minimal salt medium in 5 days. Results showed that
bacterial cell numbers were obtained at the highest numbers when grown under the
conditions of 30°C, pH 7 of the medium (except the strain HA7.1 at pH 6), tryptic soya
broth (TSB) as a carbon source and Diazinon concentration of 20 ppm-50 ppm. The
tested bacterial strains showed their higher degradation of Diazinon when
environmental conditions was at 30°C (the degradation rate of 0,55-0,94% day™), pH
6-7 (the degradation rate of 0,50-0,94% day™), the Diazinon concentration of 20 ppm
(the degradation rate of 0,56-0,93% day™) and the inintial innoculation density of 10°
CFU/mL (the degradation rate of 0,60-0,98% day™).

Twenty soil sample were collected from upland crop-rice cropping systems in
the Mekong Delta of Vietnam. The results showed that 13 out of 20 bacterial
communities showed their degrading capacity toward Diazinon. Degradation of
Diazinon by these bacterial communities varied between 17,6% and 97,8% after 14
day of incubation. However, only 2 bacterial strains revealed good degradation for
Diazinon, namely CL36_M4 and BT4_L1 and their degradation capacity was 20,9%
and 29,3% of the initial applied concentration after 30 days of incubation, respectively.
Two strains CL36_M4 and BT4_L1 achieved the highest cell numbers when grown
under conditions of 30°C, pH 7 of the medium, TSB as a carbon source and Diazinon
concentration of 20-50 ppm. These two bacterial strains showed their most
effectiveness in degradation of Diazinon when grown under the environmental
conditions of 30°C (the degradation rate of 0,70-1,03% day™), pH 7 (the degradation
rate 0,72-1,02% day"), the Diazinon concentrations of 20 ppm (the degradation rate of
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0,67-0,97% day™) and the inintial innocuation density of 10° CFU/mL (the degradation
rate of 0,74-1,18% day™).

The bacterial strains HA7.1 showed its better degradation of Diazinon in soil,
under the laboratory conditions within 30 incubation days. The concentration of
Diazinon was reduced in treatments inoculated this strain and significantly higher than
the control treatment. Treatments of non-sterilized soil in combination with HA7.1
innoculation degraded more Diazinon than that of sterilized soil, about 63,7% of the
initially applied concentration (the degradation rate of 2,11% day™) and 48,6% (the
degradation rate of 1,62% day™), respectively.

According to the numbers of bands showed on the profice of DGGE gels the
Diazinon degrading bacterial community structure in upland crop cropping system had
3 bands whereas the continueous rice cropping system had only two bands. It means
that the bacterial communities in the upland crop cropping system was more
diversified than that of the continueous rice cropping system and similarly under the
nethouse condition, the continuous upland crop cropping systems had six bands on the
DGGE gel while the DGGE gel profiles of soil bacterial communities in the upland-
rice crop rotation cropping system showed four bands and three bands for upland crop
soil samples and rice crop soil samples, respectively. It means also that the bacterial
communities in the upland crop cropping system was more diversified than that of the
upland crop-rice rotation cropping systems.

According to 16s RNA gene sequencing of six Diazinon degrading bacterial
strains, coded namely as HA7.1, HA7.4, TA3.2, TA4.17, CL36_M4 and BT4 L1,
were identified as species of Lactobacillus plantarum HA7.1, Pandoraea sp. HA7.4,
Sinomonas atrocyanea TA3.2, Achromobacter xylosoxidans TA4.17, Cupriavidus
sp.CL36_M4 and Achromobacter xylosoxidans BT4_L1, respectively.

Key words: Bacterial communities, continuous upland crop cropping system,
upland-rice crop rotation cropping system, Diazinon, Diazinon degrading bacteria.
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cia NCS. Nguyén Vin Le véi su hudéng dan cia thay TS. Duong Minh Vién va thay
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Chuong 1: GIOI THIEU

1.1 Pit van dé

Pong bang song Ctru Long (PBSCL) viéc str dung thude bao vé thuc vat
(BVTV) 1a méi quan tdm 16n trong san xuat ndng nghiép va day la khu vuc sir
dung thuéc BVTV cao hon so v&i cac khu vyc khac (Pham Vian Toan, 2013).
Theo két qua nghién ciru cia Nguyén Hitu Huan (2013) cho thy noéng dan
van stir dung thudc trir sdu gdc 1an hitu co, dy 1a loai thudc trir sau c6 thoi
gian ton tai kha lau trong moi truong dat voi thoi gian ban hily 1én dén 124
ngay (dat sét, pH = 7) (Sethunathan and Yoshida, 1969).

Trong c4c hop chat thude bao vé thuc vat gdc 1an hitu co, c6 khoang 50
hoat chat thudc ho phosphorothioates va phosphorodithioates, cac hop chat
nay ton tai lién két thiono (P=S). Cé4c hop chét co lién két P=S thuong bén hon
hop chét c6 lién két P=0 va c6 kha nang tham nhap vao 16p biéu bi cia con
tring tot hon. Diazinon 12 hop chét thudc ho phosphorothioates va dugc nong
dan s dung nhiéu (L& Thi Trinh, 2012). Diazinon c6 tén khoa hoc 1a O,0-
diethyl-O-(2-isopropyl-6-methylpyrimidin-4-yl)-phosphorothioates (Abo-
Amer and Aly, 2010). Trong ndng nghiép, Diazinon la hoat chét tao nén nhiéu
loai thudc trir sdu, trir con trung cho lUa, rau va nhiéu loai cay an trai. Diazinon
la thanh phan chinh ctia nhiéu loai thudc bao vé thuc vat da thuong mai hoa
nhu Diazan, Agrozinon, AG 500, Azinon, Basudin, Basitox... (Lé Thi Trinh,
2012).

Theo két qua nghién ciru cia Sapozhnikova et al. (2004) khi phan tich
c4c mau tram tich & ho chira nudc thoat ra tir rugng canh tic néng nghiép &
California va phat hién nong d6 Diazinon dao dong tir 0,5-5,4 ppb. Bén canh
d6, khi phan tich du luong thuéc BVTV trong c4c miu nudc mit & My va
Canada phat hién ham luong Diazinon 1én dén 7,1 ppb (Carey and Kutz,
1985). Diazinon 1a hoat chat thudc trir sau goc lan hitu co c¢6 chi s6 Ko cao
(191 mL/g) (Veronique , 2011) nén ¢6 xu huéng hap thu vao dat va ria troi &
muc trung binh.

Nhiéu nghién ctru cho thay khi phun thuéc BVTV hon 50% luong thude
di vao moi truong (L& Huy B4 va Lam Minh Triét, 2005) va phan 16n di
chuyén vao moi trudng dat, nude va tram tich gay ra nhimg tac dong tiéu cuc
cho méi trudng, pha hiy hé sinh thai dat va thay vuc. Bén canh vai tro tiéu



diét doi twong phong trir, thuéc BVTV ciing truc tiép hodc gian tiép anh
huong dén moi truong va sirc khoe con ngudi (Nguyén Thi Phi Oanh va Hira
Vian U, 2011).

Diazinon gay doc cho sinh vat qua co ché 1am giam hoat tinh enzyme
Acetylcholinesterase (AChE) va khi enzyme nay bi &rc ché dén 70% s& lam
chét da s6 dong vat thuy sinh (Aprea et al., 2002). Thuc nghiém & PBSCL cho
thidy sau mot lan phun Diazinon cho lua thi hoat tinh AChE cua c& Loc
(Channa striata) va ca4 RO (Anabas testudineus) déu bi trc ché dén khoang
70% (Nguyén Vin Céng, 2012). Bén canh do6, Diazinon da gay ra thiét hai di
truyén & ca v6i nong do 1 ppb hodc thip hon (Vigfusson et al., 1983), giam
kha nang phat trién cam gidc vé mui dé phat hién ké thu (Nathaniel et al.,
2000). Bdi v6i con nguoi, Diazinon ¢6 thé gay nhiém doc cap tinh nhu dau
dau, budn noén, tiét nuéc bot, tim dap bat thuong, dong kinh, co giat, gay tir
vong (Reigart and Roberts, 1999) va c6 thé gdy ung thu ndo d6i voi tré khi
tiép xtc thuong xuyén véi Diazinon (L& Thi Trinh, 2012).

Vi thé, van dé 6 nhiém moi truong dat, nudc do sir dung thubc BVTV
chira hoat chat Diazinon l1a van dé cin dugc quan tdam. Tuy nhién, cho dén
hién nay chua c6 nhiéu cac nghién ctru nham thuc day qua trinh phan hay hoat
chét thudc trir sdu Diazinon gén lién véi diéu kién canh tac @ PBSCL, dic biét
la sy phan huay sinh hoc do hoat dong ciia vi sinh vat trong dat. Bén canh do,
su phan huy cila vi sinh vat 1a con duong chii yéu phan huy Diazinon trong dat
(Aggarwal et al., 2013). Viéc tmg dung vi sinh vat dé phan huy thuéc BVTV
la mot bién phap hiéu qua va it tén kém (Abo-Amer and Aly, 2010).

Nhiéu nghién ciru cho thiy, c6 nhiéu ching vi khuan c6 kha niang phan
hity thuéc BVTV thudc nhom 1an hitu co co do doc cao va thoi gian luu ton
lau trong moi trudng dat. Cac vi khuan nhu Arthrobacter va Streptomyces co
kha nang phan hity nhanh Diazinon trong méi truong dat. Nhiéu nghién ciu vé
cac loai vi khuan nhu: Serratia marcescens D1101 (Abo-Amer and Aly,
2011), Pseudomonas sp., Flavobacterium sp., Agrobacterium sp. (Yasouri,
2006), Pseudomonas peli BG1, Burkholderia caryolhylli BG4 va
Brevundimonas diminuta PD6 c6 thé str dung Diazinon nhu ngudn cacbon duy
nhat (Mahiudddin et al., 2014).

Mot s6 nghién ciru cho thdy anh hudng ciia cac md hinh canh tac khac

nhau (luan canh mau-lua va chuyén mau) dén cau triic t hopvi sinh vat do c6
su thay doi vé ché do yém khi va hiéu khi (Tran Van Diing, 2011). Do d6, dé



c6 thé dé xuét cac bién phap nham thiic day sy phan hiy du thira thubc BVTV
trong dat, trudc hét can c6 nhitng hiéu biét vé sy chuyén hoa cua cac loai
thuéc BVTV trong céc diéu kién canh tic khac nhau cling nhu hoat dong phan
hiiy ctia t6 hopvi khuan va cac dong vi khuan ban dia. Vi thé, dé tai “Phan lap
va tuyén chon ching vi khuan c6 kha nang phan hiry Diazinon trong cac md
hinh canh tac luan canh lGa-mau va chuyén mau & mot so tinh Pong bang séng
Ctru Long” dugc thyc hién nham gop phan giam thiéu 6 nhiém méi truong dat
do sir dung thudc bao vé thyc vat chira hoat chat Diazinon.

1.2 Muc tiéu d@ tai

Muec tiéu chinh: Luan an thyc hién nham danh gia tinh hinh sir dung
va du luong thude trir sdu Diazinon trong cac md hinh canh tac chuyén lda,
ludn canh lia-méau va chuyén mau. Dong thoi danh gia anh huong cia md
hinh canh tac dén vi khuan phan huy Diazinon. Panh gia duoc hi¢u qua phan
hiry thude trir sau Diazinon cta cac dong vi khuan phan lap trong moéi trudong
khoéng tdi thiéu.

Muc tiéu cu thé: (1) Phan lap va tuyén chon dugc mot hodc mot sé dong

vi khuan ban dia c6 kha ning phan huy thudc trir sau Diazinon trong déat canh
tac luan canh lda-mau va chuyén mau ¢ mot sb tinh PBSCL; (2) Xac dinh mbi
quan hé di truyén gitra cac dong vi khuan phan lap c6 kha nang phan hiy
thude trir sau Diazinon dua trén trinh ty nucleotide 16S rRNA. (3) Xéc dinh
cac yéu tb moi truong (nhiét do, pH, ngudn cacbon, ndong do6 Diazinon) anh
huong dén sy gia ting mat do vi khuan. (4) Xac dinh anh huéng cia cac yéu
t6 moi truong (nhiét do, pH, nong d6 Diazinon, mat do vi khuan) dén toc do
phan huy Diazinon cia cac ching vi khuan phan lap. (5) Xac dinh dugc anh
hudng ctia md hinh canh tac ¢én phan huy thude trir sdu Diazinon ngoai dong
rudng va trong diéu kién nha luéi, déng thoi xac dinh sy anh hudéng ciia méd
hinh canh tac dén cau triic ciia to hopvi khuan trong diéu kién nha ludi.
1.3 Poi twong va pham vi nghién ciru

Poi twong nghién ciru cia dé tai: Cac dong vi khuan ban dia ¢ kha
nang phan hily hoat chét thudc trir sau Diazinon dugc phan lap tir dat canh tac
ludn canh lua-mau va chuyén mau.

Pham vi nghién ciru: Cac dong vi khuan c6 kha niang phan hity thude
trir sau Diazinon dugc phan 1ap tir dat canh tac luan canh lia-mau va chuyén
mau ¢ 4 tinh DPBSCL. Khao sat kha nang phan huy Diazinon cua cac dong vi



khuan phan 1ap trong méi truong khoang t6i thiéu va trong dét trong phong thi
nghiém.
1.4 Nhirng déng gép méi, y nghia khoa hgc va thire tién ciia luin 4n

Lan d4u tién duoc nghién ctru phan hay sinh hoc Diazinon bai to hopvi
khuan va cac dong vi khuan phan 1ap tir dat canh tac luan canh lGa-mau va
chuyén mau ¢ Viét Nam.

Céac két qua cé y nghia khoa hoc

Két qua phan 1ap duoc 196 dong vi khuan c6 kha nang phan hiy thude
trir sau Diazinon c6 ngudn gbc tir dat canh tac luan canh IGa-mau va chuyén
mau ¢ 4 tinh BPBSCL.

Ung dung phuong phap theo dbi ham luong thudc trir sdu Diazinon con
lai trong méi truong khoang t6i thiéu sau khi ching vi khuan 30 ngay, két qua
d4 xac dinh duoc 6 dong vi khuan phan hiy Diazinon hiéu qué cao.

Xac dinh dugc méi truong sinh thai (nhiét 4o, pH, ngudn cacbon, nong
do Diazinon) thiic day cho sy gia ting mat d6 va phan hay Diazinon cua 6
dong vi khuan trong mdi truong khoang tdi thicu.

Y nghia thye tién

Két qua nghién ciu ctia dé tai nham cung cip co sé khoa hoc trong
quan 1y dat nong nghiép ¢ dong bang séng Ciru Long,



Chwong 2: TONG QUAN TAI LIEU
2.1 Tong quan vé thudc bao vé thyc vat

2.1.1 Pinh nghia thudc bio vé thue vat

Cac loai cay trong trong ndng nghiép va ndng san néi chung déu bi anh
huong bai mot sé lodi gay hai nhu sau hai, co dai, chuét... co tén goi chung 1a
dich hai. Cac hoa chat c6 ngudn gdc ty nhién hoic tong hop cé tac dung tiéu
diét hodc phong trir dich hai duoc goi 1a thude phong trir dich hai. Ngoai ra
chdng con cd nhiéu tén goi khac nhu nong duoc, thude bao vé thyc vat hay
hoa chat bao vé thuc vat (L& Thi Trinh, 2012).

Tir 1au con nguoi da sir dung tir dich hai (Pest) dé chi bat ky loai con
tring, tuyén trung, dong vat hodc vi sinh vat gdy anh huong dén cay trong.
Danh tir nay khéng bao gém cac céac vi sinh vét gdy bénh cho ngudi va gia stc
(Nguyén Tran Oanh va ctv., 2007).

Thudc bao vé thuc vat (Pesticide) duoc sir dung dé quan 1y cac loai dich
hai. Pay 1a nhiing san pham véi vai trd quan trong la ngan chan, tiéu diét va
day 10i bat ky 1oai sinh vat ma con ngudi khong mong muén (Delaplane,
1996). Thuat ngir “Pesticide” bao gdm tat ca cac hoa chat duoc sir dung dé
tiéu diét hay kiém soat cic lodi dich hai giy hai cdy trong, nong lam
san...(Nguyén Tran Oanh va ctv., 2007). Trong ndng nghiép, thudc trir dich
hai bao gom thudc trir ¢, thude trir sau, thude trir bénh (Gilden et al., 2010),
thude trir tuyén tring va thudce trir chudt (Edwin, 1996).

Thubc BVTV 1a nhitng hop chat hoa hoc (vo co, hitu co), nhiing ché
pham sinh hoc (chat khang sinh, vi khuan, ndm, tuyén trling ...), nhiing chat
c6 ngudn gbc thuc vat, dong vat, duge st dung dé bao vé cay trong va ndng
san, chong lai sy pha hai cia nhitng sinh vat gay hai (con tring, nhén, tuyén
tring, chudt, chim, tha rimg, ndm, vi khuan, c6 dai, ...) (Nguyén Tran Oanh
va ctv., 2007).



2.1.2 Phan loai thudc bio vé thue vat

Thudc BVTV dugc phan loai theo nhiéu cach tly theo muc dich khéc
nhau nhu phan loai theo nguén géc, cAu tao hoa hoc, doi tuong tac dung, dac
tinh tac dung va theo muc d6 gay doc... (L& Huy B4, 2006; Tran Vin Hai,
2009).

Theo ngudn goc va ciu tao héa hoc, thude bao vé thue vat dwoe chia
thanh nhiéu nhém, trong d6 ¢6 bén nhém chinh:

- Nhém Chlor hitu co 13 cac din xuat Chlor caa mot sé hop chét hiru co
nhu Diphenyletan, Cyclodiene, Benzene va Hexane (Lé Thi Trinh, 2012). Céc
thudc Chlor hitu co da bi cam sir dung & nhiéu nudc trén thé giéi do nhitng
hop chat thugc nhom nay rat bén trong méi truong tw nhién, phan 1én Chlor
htru co kho phan huy va tich luy trong mé md cua dong vat (Lé Huy B4,
2008).

- Nh6m 1an hitu co 1a este ciia axit phosphoric va dan xuét cia axit nay.
Céc thudc 1an hitu co c6 thdi gian ban hay ngan hon so véi nhém Chlor hitu
co va dugc st dung rong rdi hon (Lé Thi Trinh, 2012). Thudc 1an hitu co doc
d6i voi dong vat co xuong séng hon 1a thude Chlor hiru co va it hodc khong
tich liiy trong mdé m& dong vat. Thude 1an hitu co giy doc cha yéu théng qua
su uc ché men Acetylcholinesterase (AChE) lam tich liy qua nhiéu
Acetylcoline tai ving synap 1am cho co bj giat va cudi cling bi & liét dan dén
tir vong (L& Huy Ba, 2008).

- Nhém Carbamate 1a cac dan xuat hitu co cua axit cacbamic (L& Thi
Trinh, 2012), tac dung nhu nhém lan hiru co 1am @c ché men AChE (L& Huy
B4, 2008). Thubc Carbamate c6 kha ning tiéu diét con triing rong réi, it doc
(qua da va miéng) dbi voi dong vat co vi (Lé Huy B4, 2008), kém bén hon
trong moi trudng tu nhién, song ciing c6 doc tinh cao dbi voi ngudi va dong
vat (Lé Thi Trinh, 2012).

- Nhom Pyrethroid (géc Cuc) 1a nhimg thuéc BVTV c¢6 ngudn gbc tu
nhién, 12 hdn hop cuia cac este khic nhau voi cau tric phire tap duoc tach ra tir
hoa ciic ¢c6 doc tinh thap hon so voi cac hoa chat tong hop (L& Thi Trinh,
2012). Ngoai ra con c6 mot s6 nhém khac nhu: cac thude vo co (nhém asen,
hop chét ciia dong, thuy ngan...), thudc trir sdu sinh hoc ¢6 ngudn gdc tir vi

khuan, nam, virus (thuoc trir nam, vi khuan...), cac thudc c6 nguon goc tir



thuc vat (thudc BVTV 1am tir cdy c6 hay cic san pham chiét xudt tir cdy co)
(Lé Huy B4, 2006; Lé Thi Trinh, 2012; Tran Vin Hai, 2009).

Theo dbi twong tac dung, thudc bio vé thwe vit dwge chia thanh céc
nhém: thudc trir sau, thudc trir bénh, thudc trir co, thude trir vi khuan, thube
trir ndm, thude trir gdm nham, thude trir tuyén tring, thude trir nhén... Trong
d6 thudc trir sdu 1a nhém chéat quan trong, nd dugc chia 1am 3 nhém chinh:
hop chét vo co, hop chat hitu co tong hop va hop chat c¢6 ngudn gdc thuc vat
(L& Huy B4, 2006; Tran Van Hai, 2009).

Phan loai theo con dwdng xdm nhip vio co thé dich hai:

Tuy theo con duong thudc BVTV xam nhdp vao co thé dich hai, co thé
phan thanh céc loai thudc nhu: thude vi doc (ndi tac dong), thudc tiép xtc va
xong hoi. Ngoai ra, ngudi ta con phan biét thude luu dan va khong luu dén,
thude chon loc va khéng chon loc (Tran Vin Hai, 2009).

Thudc BVTV khéng chi doc ddi véi cac loai dich hai ma con doc véi con
ngudi va cac dong vat khong phai muyc tiéu voi nhiéu trudng hop ngd doc
dugc ghi nhan. Thuéc BVTV c¢6 thé xdm nhép vao co thé thong qua da,
miéng, mat hodc phdi va ¢ hai cip do doc: do doc cap tinh va d6 doc méan
tinh (Delaplane, 1996). Gia tri LDs, (Lethal Dose 50) dugc cac nha khoa hoc
sir dung thé hién cho d6 doc cap tinh (lidu lwong can thiét dé giét chét 50% s
dong vat thi nghiém). Gid tri LDs, cang nho, do doc cap tinh ctia thuéc BVTV
cang cao (Delaplane, 1996). Nhiéu gia tri LDs, dugc ghi nhan khi quan sat
trén chudt thi nghiém (Bang 2.1)

Bang 2.1 C4c cap do phan loai d6 doc ciia mot chat theo WHO

Tri s6 LDsg cila thude (mg/kg)

Mic 36 doc Dang long Dang rin

Qua miéng Quada Qua miéng Quada
Rat doc <20 <40 <5 <10
boc 20 - 200 40 - 400 5-50 10-100
Dbdc trung binh 200-2.000 400 -4.000 50-500 100 - 1.000
it doc > 2.000 > 4.000 > 500 >1.000

(Nguén: Tran Quang Hung, 1999)



Theo WHO (World Health Organization-To chirc Y té Thé gidi) cin cir
vao do doc cap tinh cua thuéc BVTV duoc phan thanh 4 nhém doc khac nhau:
| (rat doc), II (doc cao), I1I (ddc trung binh) va IV (doc nhe). (Bang 2.2).

Bang 2.2 Phan loai thudc bao vé thyc vat theo nhém doc (WHO)

Phan nhom va Biéu Poc tinh cip LDso (mg/kg) chudt nha

ki hiéu tuong

LDso qua miéng
nhém doc LDso qua da (mg/kg)

(mg/kg)
Thé ran ) o Thé
Thé long  Thé ran .

long
Rat doc (1) 10 40 50 200
Doc cao (II) 10-100 40-400 50 -500 200-
2000
Doc  trung 100-1.000 400 -4000  500-2.000  2.000 -
binh (111) 3.000
Doc nhe 1000 4000 >2000 >3.000

(IV)

(Nguén: Lé Van Khoa, 2010)
2.1.3 Vai tro ciia thude bao vé thue vat

Thubc BVTV mang lai nhiéu loi ich trong canh tic nong nghiép. Trén
thé gidi nuéc kém phat trién, 95% dan sb san xuat lwong thuc dé nudi séng ho
va 5% thubc diét co gop phan gia ting 10% — 20% nang suat ngii cc. O My,
viéc st dung thudc trir shu mot cach can than, nong dan gﬁn nhu loai trir duoc
loai mot gay hai trén cay bong trén dién rong phia dong nam. Dich hai nay da
timg giy thiét hai kinh té nghiém trong & cac trang trai trong bong ¢ mién nam
nudc My vao dau thé ky XX (Delaplane, 1996).

Nguoc lai, & cac nudc phét trién 3% — 5% dan s6 tham gia san xuat
ndng nghiép du dap tng nhu cau luvong thuc cho dan sb ca nudc va con b san
lwong du dé xuét khau. Hiéu qua nay ¢ cac nudc phat trién sé khong dat duoc
néu khdng co thuéc BVTV (Hodgson, 1991).



Trong san xuat ndng nghiép, dich hai 1a nhan t6 rat quan trong anh
huong dén nang suét cdy trong. Theo uéc tinh, c6 khoang 26% — 40% tiém
nang san xuat cay trong bi thiét hai hang nam boi céc loai dich hai. Tuy nhién,
con sb nay cd thé tang 1én gap doi néu khong cé st dung thuéc BVTV. Vi dy,
néu khong cé thudéc BVTV, nang suat lGa mi s& bi ton that 50% thay vi con sb
thuc t& 29% con ddi voi cu cai duong sé giam nang suat trung binh trén 80%
(Crop Life International, 2011).

2.1.4 Tac hai ciia thudc bao vé thue vat

Thubc BVTV d4 duoc str dung tir nhiéu thap ky nay dé phong trir sinh
vat hai cdy trong va ndng san, két qua dd dem lai loi ich kinh té to 16n cho nén
ndng nghiép. Cho téi ngdy nay thusc BVTV véan dugc s dung nhuy mot phan
khéng thé thiéu trong nén néng nghiép hién dai. Tuy nhién viéc lam dung
thuéc BVTV, tinh trang ding thuéc BVTV sai k¥ thuat ¢ nhiéu noi d& dé lai
hau qua xdu cho méi truong va cong ddngsinh vat (Nguyén Tran Odnh va ctv,
2007).

Anh huéng ciia thuéc BVTV dén méi truong:

Do céc loai thuéc BVTV thuong 14 cic chat c6 doc tinh cao nén mat trai
ctua thudc BVTV 1a rat doc hai véi strc khoe con ngudi va la doi tugng co
nguy co gy 6 nhiém méi truong sinh thai néu khong duge quan 1y chat ché va
sir dung ding cach. Viéc dung thuéc BVTV dé phong trir dich hai cang phat
trién thi S mat can bang ciia hé sinh thai cang tro nén nghiém trong. Sy phat
sinh thanh dich cta céc loai gay hai 1a mot bang ching hién nhién cia sy mat
can bang nay. Khi phan tich viéc phun thudc, wdc tinh chi c6 khoang 10-20%
luong thudc & dang bot va 20-25% luong thude & dang long bam trén cay;
luong thude thyre sy xAm nhép, tic dong dén sau hai chi chiém khoang 1% (L&
Thi Trinh, 2012; Tran Van Hai, 2009). Ngoai ra khi 14 rung, lrong thudc bam
trén 14 chua phan huy hét sé tich tu lai trong dat gdy 6 nhiém dat va nguén
nude xung quanh, ddng thoi phan thude du ton s& tic dong 18n nhitng sinh vat
khéng thudc ddi tugng phong trir (Tran Van Hai, 2009).

Thubc BVTV khong nhitng 1am mét can bang sinh thai ma con luu ton
trong dat, nudc, khong khi, trong cay trong va ca trong thuc pham (Tran Viét
Thing va Pham Thi Ngoc, 2004), hau qua d4 anh huong x4u dén stc khoe
dong vat va con ngudi (Tran Van Tung va Ngb Tién Diing, 2003).



Anh huwéng ciia thudc bao vé thuc vt dén sirc khée con nguoi:

Theo Chuong trinh mdi trudng Lién hop qudc (UNEP), san luong thude
BVTV trén thé gi6i ctr 10 nam lai tang 1én gap doi (L& Huy B4, 2006; Ha Huy
Ky, 1998). Trén thé gidi udc tinh c6 khoang 39 triéu nguoi c6 thé bi ngd doc
cap tinh hang nam do anh huéng cta thudc BVTV (Margaret et al., 2006).
Trong d6 co6 khoang 3 triéu nguoi bi ngd doc cap tinh nghiém trong
(Litchfield, 2005) véi gan 500 ngan ngudi tir vong mdi nam (L& Huy B4,
2006). O My, mbi nam c6 dén 90.000 cong nhan trong tong sb 5 triéu cong
nhan phuc vu trong linh vire néng nghiép bi nhiém doc thuéc BVTV (Ha Huy
Ky, 1998). O nudc ta hang nam ciing c6 téi hang ngan nguoi bi nhiém doc (L&
Huy B4, 2006). Theo thong ké so bd tai 38 tinh, thanh phd, trong nam 2009 c6
4.372 vy nhiém doc thubc BVTV, tir vong 138 nguoi chiém ti 1& 3,05% (Cuc
Y té du phong va Mai truong, 2010). Bén canh d6, cac anh hudng man tinh do
tiép xuc v6i thube BVTV véi liéu luong nho trong thoi gian dai ¢d lién quan
t6i nhiéu sy r6i loan va cac bénh khac nhau. Cac nghién ctiru khoa hoc d4 tim
thiy nhiing bang chimg vé mbi lién quan giira thuéc BVTV véi bénh ung thur
néo, ung thu va, ung thu gan, da day, bang quang, than. Céac hau qua sinh san
nhu dé non, vo sinh, thai di dang, quai thai, anh hudéng chét lugng tinh dich,
ri loan than kinh thyc vat, rdi loan hanh vi, ton thuong chirc nang mién dich
va di ung, ting cam giac da (Swan et al., 2003; Nguyén Thi Du Loan, 2005;
Lé Huy B4, 2006; Nguyén Tuin Khanh, 2010). Dic biét 1a nhimng lién quan
cta thuéc BVTV véi ung thu, bach cau cap o tré em (Ma et al., 2002). Dong
thoi, thude BVTV ciing lién quan dén mot s6 bénh nhu Altheimer (Gauthier et
al., 2001), bénh Parkison (Engel et al, 2001), cac bénh & hé thong mién dich
va tao huyét (Nakashima and Yoshimura, 2002).

2.2 Tinh hinh sir dung thudéc BVTYV trén thé giéi va ¢ Viét Nam
2.2.1 Tinh hinh sir dung thudc BVTYV trén thé gisi

Thubc BVTV 1a nhiing hop chat doc ¢6 ngudn goc ty nhién hoic tong
hop hoa hoc dung dé phong va trir sdu, bénh, co dai, chudt... hai cay trong va
ndng san dugc goi chung 1a sinh vat hai cay trong va ndng san (Tran Quang
Hung, 1999). Thuéc BVTV d4 duoc sir dung tir nhidu thap ky nay dé phong
trir sinh vét hai cdy trong va ndng san va két qua da dem lai loi ich kinh té to
I6n cho nén ndng nghiép. Ngay nay thuéc BVTV duoc str dung nhu mot phan
khéng thé thiéu trong nén san xuat nong nghiép. Nam 1991, & My c6 75%
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thuéc BVTV duoc sir dung trong néng nghiép vdi 900.000 nong ho st dung,
trong d6 thudc trir c6 dugc sir dung pho bién nhat (Aspelin et al., 1991).

Viéc sir dung céc loai thuéc BVTV dudi dang hoa hoc, dic biét 13 hitu
co tong hop d& gop phan tich cuc trong viéc bao vé ciy trong va ndng san
nham chéng lai sdu hai, dich bénh va co dai (WenJun et al., 2011). Tir nhing
thap nién 1960 cho dén nay, co cau sir dung thuéc BVTV c6 sy thay doi dang
ké, cu thé nhu sau: phan tram luong thude trir cé trong tong sd thudc BVTV
tiéu thu trén thé giéi tang nhanh, tir 20% nim 1960 1én 48% vao nam 2005
(WenJun et al., 2011).

Vao nam 1994, viéc st dung thudc bao vé thuc vat tang lén dén 0,357
triéu tin tir 0,32 triéu tn vao nam 1993 (ting 11%) va giam khoang 2% vao
nam 1995. Su gia tang dang ké trong viéc sir dung thudc trlr siu trong nam
1994 1 do dién tich tang 1én ddi vdi mot s6 cay trong tham canh. Luong thude
bao vé thuc vat sir dung trén thé giéi khoang 2,36 triéu tan trong ca hai nim
2006 va 2007. Trong do, thudc diét co chiém luwong 16n nhat trong tong so tat
ca cac nhom thude duge sir dung, tiép theo 1a thudc trir sau va thude trir bénh.
Nhin chung, tinh hinh st dung thudc bao vé thuc vat trong giai doan 1995-
2007 ¢ xu hudng giam trong d6 thude trir cé ¢ xu hudng ting (EPA, 2012)
(Hinh 2.1).

Triéu tan _
T ——Toéng = Thudc trircé —— Thudc trir sdu Thudc trir bénh

25
2.0
1.5
1.0 " ) : » =

L 2

&b
v

0.5 S —

00 T T T T T T T 1
1995 1997 1998 1999 2000 2001 2006 2007

Hinh 2.1 Tinh hinh sir dung thuéc BVTV trén thé gi¢i
(Nguén: EPA, 2012)
Bén canh do, tinh hinh str dung thuéc BVTV trén thé gidi cho thay tong
chi phi cho viéc tiéu thu thuéc BVTV ludn ting lién tuc tir nim 1960 dén
2005. Trong d6, chi phi cho thudc trir co 1a 16n nhat, ké dén 1a thude trir sau,
thudc trir bénh va cudi ciing 1a nhém khac (Hinh 2.2). Trude day thude trir sau
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dang hiru co tong hop cht yéu c6 ba nhom: (1) Cachamat; (2) Lan hitu co va
(3) Clo hitu co. Tuy nhién, sau d6, nham dap ung lai v6i nhu cau cia thi
truong, cac dang thudc thude trir co va trir nAm bénh duoc san xuat voi mot
luong 16n. Theo udc doan ciia mot sd chuyén gia trong linh vic thuéc BVTV
thi trong tuong lai s6 luong thude trir sau st dung sé giam xudng thay vao dé
s6 lwong thude diét co sir dung sé& duoc gia tang (WenJun et al., 2011).

Triéu USD , . . ; , .
—e— Thudc trir sdu—=— Thuoc trir co—a— Thudc trir bénh—<— Nhom khac—=¥— Tong

35000

30000 —

25000
200007
150001
10000

5000
O,

1960 1970 1980 1990 2000 2005

Hinh 2.2 Dién bién vé chi phi dung cho viéc str dung thuéc BVTV trén thé
gidi
(Nguén: Wendun et al., 2011)
Chi phi sir dung thuéc BVTV khac nhau giita cac chau luc. Trong do,
chau Au va chau A 1a 2 chau lyc co sy gia ting dang ké vé chi phi s dung
thuéc BVTV tir nam 2009-2012. Nguoc lai, trong hon 10 nim qua chau Phi va
Trung Dong khong cé su thay doi dang ké vé tong chi phi sir dung thude
BVTV va thap nhét so véi cac chau luc khac (Hinh 2.3). Bén canh d6, mirc
dau tu vé thudc BVTV, kha ning tiéu thu cac nhém thude BVTV tly thudc
vao trinh do phat trién va dic diém canh tic ciia timg nudc (Nguyén Trin
Oé&nh va ctv, 2007). Céc qudc gia nhu Trung Qudc, My, Phép, Braxin va Nhat
1a noi san xuat thuéc BVTV, dong thoi 12 noi tiéu thu va thuong mai hoa san
pham thuéc BVTV 16n nhét thé gidi. Trén thé gidi, hau hét cac loai thudc trir
sau duogc sir dung chi yéu trén dbi twong 13 cdy dn qua va rau mau. O cac nudc
dang phat trién thudc trir sdu va thude trir c6 chil yéu duoc st dung trong canh
tac bap (WenJun et al., 2011).
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Hinh 2.3 Dién bién vé téng chi phi str dung thuéc BVTV theo chau luc

(Nguon: http://www.washingtonpost.com)

2.2.2 Tinh hinh sir dung thudc bio vé thwe vt ¢ Viét Nam

Giai doan 2005-2012 lugng thuéc BVTV nhap khau vao Viét Nam co xu
huéng ting dan theo thoi gian. Dic biét ting dot bién vao giai doan 2008-2012
nguyén nhan 1a do sy xuat hién dich 10n soc den hai laa. Trong cac nhom
thuéc BVTV, thudc trir ¢é duoc sir dung nhidu nhét va ting déu theo thoi gian,
c4c loai thudc trir sau va thudc trir bénh bénh cay trong c6 xu hudng 6n dinh
va so lugng sir dung twong duong nhau (Phan Hién, 2014) (Hinh 2.4).

O Viét Nam, s6 luong va chiing loai hoa chat nong nghiép rat da dang va
phong phu véi 3.865 tén thuong mai khac nhau va 1.614 hoat chat duogc sir
dung. Trudc nim 1990, luong thudc BVTV nhép khau hang nim dao dong
trong khoang tir 13.000 dén 14.000 tan. Dén niam 2012 s6 lugng nhap khau da
tang 1én 105.000 tin/nam. Bén canh do, chung loai thuéc BVTV nhép khau
vao Viét Nam sau nam 2012 ciing c6 sy thay doi nhu sau: thudc trir SAu giam
xudng, trong khi d6, thudc trir ndm bénh, trir c¢o va cac loai thuéc BVTV khac
tang lén. Cu thé nhu sau: Trudc nam 1990, thudc trir sdu chiém khoang 83,3%
téng luong thudc BVTV nhap khau vao Viét Nam, thudc trir bénh ciy trong
chi chiém 9,5%, thudc trir c6 dudi 4%, va cac loai thudc khac chiém 3,1%.
Tuy nhién, vao nam 2012, thude trir sau chi chiém 20,4%, thudc trir bénh cay
trong ting 1én dén 23,2%, thudc trir co ting 1én dén 44,4% va cac loai thudc
khé&c chiém 12% so véi téng khoi lugng thude nhap khau (Phan Hién, 2014).
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Hinh 2.4 Tinh hinh nhap khau thudc bao vé thuc vat & Viét Nam trong giai
doan 2005 - 2012

Theo s6 liéu thong ké cia Bo Tai nguyén va Moi truong nam 2011,
toan quéc hién c6 trén 1.153 diém luu hoa chat bao vé thyc vat can duoc xir
ly, bao gém 289 kho Iuu giit va 864 khu virc 6 nhiém méi truong do cac kho
chira hda chat BVTV gay ra (Xuan Hop, 2011). Trong cac loai gbc thudc hién
dang c6 trén thi truong, nhém gdc Lan hitu co chiém ty 1¢ cao nhat (Bang 2.3).

Bang 2.3 Tinh hinh t6n trir va sir dung thubc BVTV & An Giang nam 2009

Nam Téng Khéi lwong (tin)

s6 kho Lan hitu co  Carbamate  Loaikhiac  Téng lwong

2001 43 165 - - 165
2002 73 158 - - 158
2003 163 98 - - 98
2004 163 42 - 3 45
2005 171 157 37 47 241
Tong 612 620 37 50 707
Ty 1& (%) - 87,7 5,23 7,07 100

(Nguén: Lé Minh Uy, 2009)

2.2.3 C4c yéu to6 anh hwong dén su hru ton thudc bio vé thuc vit trong
dat va nuéec.

Viéc str dung thuéc BVTV trong nong nghiép, 1am nghiép, 1a nguén
goc gy ra ton du mot luong thuéc BVTV trong méi truong. Thube BVTV
phun Ién cay mot phan duoc cay hap thu, tiéu diét sau bénh, mot phan ton du
di vao moi trrong xung quanh va chiu tac dong cua hang loat cac qua trinh ly,
hoa, sinh hoc nén ching s& bi bién doi, di chuyén va phan bd theo don vi moi
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truong 18n céc thanh phan ty nhién (Hinh 2.5). Luu ton thuéc BVTV khong
nhitng gay 6 nhiém moi truong ma né con anh hudng xau dén sinh vat va dic
biét 1a sttc khoe con nguoi.

Thudc BVTV khong chi tac dung tai noi xtr Iy ma con gay 6 nhiém céc
viing 1an can do thudc bi bdc hoi di vao khi quyén va duoc gié mang di xa.
Thubc co thé bi léng tu trong cac vuc nudc do mua ria troi, co thé hién dién
trong dat nude, nude ngam, khong khi, sic vat, con ngudi va nhiéu loai san
pham khac nhau va dugc tich liy phong dai theo chudi thirc an. Sy tich liy
thuong gan lién voi thude c¢6 tinh luyu ton trong dat va nuéc (Lé Huy B4,
2006).

Quang hoa
Bay hoi 2 iy
' Chay tran
SEPRE SRR ——&
HAp phu va phin giai T
/, i \\ )
Phin giai héa hoc Hip thu bdi hat dit Phin hdy sinh hoc
trong dat trong dat
\d
Rori

xuong
nrdc ngam

Hinh 2.5 Con duodng di chuyén thuéc BVTV trong moi truong dat

(Nguén: Lé Huy B4, 2006)

Viéc luu ton thuée BVTV trong moi trudng, dic biét 1a trong moi trudng

dat, nudc bi anh hudng boi tinh chat ciia thuéc BVTV nhu tinh hoa tan, tinh

hap phy, tinh bay hoi, tinh phan hay va phu thudc vao dic tinh cia dat nhu sa

cAu dat, ham lugng chét hiru co... Bén canh d6 diéu kién moi truong cua dia

diém noi thuéc BVTV duoc sir dung nhu do sdu dén nudc ngam, khi hau,...

hay thuc tién quan 1y thuéc BVTV ciing anh huong dén sy luu ton thude
BVTV (Veronique et al., 2011).

Theo Jesse (1992) cac yéu t6 anh hudng dén su luu ton thudc BVTV
trong dét, nudc bao gom 4 yéu té chinh sau:
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- Tinh chdt ciia thuéc BVTV anh huong dén sy di chuyén vao ngudn nude
ngam bao gom tinh tan, tinh hap phy, tinh bay hoi va tinh phan huy;

- Pdc tinh cua ddt anh huong dén su di dong cua thuéec BVTV bao gdm:

sa cdu dat, tinh tham thau ctia dat va ham luong chét hitu co;

- Cdc diéu kién cua dia diém noi thuéc BVTV dwoc sir dung cling co thé
anh huong dén sy di dong cia thuéc BVTV. Cac diéu kién bao gom: do sau

Ctia nudc ngam, dicu kién dia chat va khi hau;

- Thuee tién quan Iy bao gom cac phuong phép sir dung thude BVTV, liéu

luong va thoi gian cila viée sir dung thude.
2.3 Tong quan vé hoat chit thudc trir siu Diazinon

Trong cac hop chat thubc BVTV gbc 1an hitu co, ¢ khoang 50 hoat chét
thudc ho phosphorothioates va phosphorodithioates, cac hop chat nay ton tai
lién két thiono (P=S). Cac hop chat co lién két P=S thudng bén hon hop chat
tuong ty ¢ lién két P=0 va c6 kha nang tham nhap vao I6p biéu bi cua con
tring tot hon nhung lai c6 doc tinh thap hon véi dong vat c6 vii nén duoc sir
dung kha phd bién. Diazinon 1a mot hop chéat thudc ho phosphorothioates
dugc dung nhiéu trong thyc té (L& Thi Trinh, 2012).

Diazinon dugc dang ky dau tién tai My vao nim 1956 boi cong ty Thuy
Si JR Geigy (US EPA, 2006). Céc san pham thuéc BVTV chira Diazinon dugc
tong hop & dang chat 16ng, hat va hoi (Lé Thi Trinh, 2012). Trong nong
nghiép, Diazinon 1a hoat chat tao nén nhiéu loai thudc trir sdu, trir con triing
cho lUa, rau va nhiéu loai cdy an trai, cu thé Diazinon 14 thanh phan chinh cua
khoang hon nhiéu loai thuéc BVTV gbc 1an hiru co da thuong mai héa nhu
Alfatox, Agrozinon, AG 500, Azinon, Basudin, Basitox, Cazinon, Dazzel,
Diaphos, Diazan, Gardentox, Kayazol, Knox-out, Nucidol, Phantom, Tizonon,
Vibasa... (Lé Thi Trinh, 2012; Nguyén Vin Cong, 2012).

Diazinon c6 tén khoa hoc (IUPAC) la O,O-diethyl-O-(2-isopropyl-6-
methylpyrimidin-4-yl)-phosphorothioates, la san pham tong hop khong ton tai
trong tu nhién. Ngoai ra, Diazinon con mot sb tén goi khac nhu: O,0-diethyl-
O-(2-isopropyl-4-methyl-6-pyrimidinyl) phosphorothioates; O,O-diethyl-O-6-
methyl-2-isopropyl-4-pyrimidinyl phosphorothioates (Abo-Ame and Aly,
2010; L& Thi Trinh, 2012; Helena et al., 2011; Tran Vian Hai, 2009). Cong
thirc phan tir cua Diazinon 1a Ci,H,N,04PS. Cong thirc cu tao cua Diazinon
& duoc thé hién qua Hinh 2.6.
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Hinh 2.6 Cong thirc cau tao Diazinon

Diazinon dang tinh thé khong mau va dang 1ong c6 mau vang nau sam, it
hoa tan trong nudc, khoang 40-60 mg/L tly nhiét do, hoa tan tét trong dung
mdi hiru co nhu con, Benzene, Toluene, Hexan, Cyclohexan, Dichlomethan,
Acetone va tan hoan toan trong dau hoa (L& Thi Trinh, 2012; Tran Vian Hai,
2009). Mot s6 tinh chét 1y hoa co ban ciia Diazinon duoc trinh bay & Bang 2.4.

Ngoai ra, theo EPA (2006) va Nguyén Vin Céng (2012), Diazinon bi
phan hiy nhanh & moi trudng axit va Kiém nhung ton tai ldu & moi trudng
trung tinh; thoi gian ban hiy (DTsp) trong nuée ¢ 20°C, pH 3,1, 7,4 va 10,4
lan Iuot 12 11,77 gio, 185 ngay va 6 ngay. Trong dat thoi gian ban hay cia
Diazinon dao dong tir 2-4 tuan. Thoi gian ban huy cua Diazinon trong nudc

dudi tac dong cua anh sang mat troi 1a 24,6 ngay.
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Bang 2.4 Mot so tinh chat vat ly va hda hoc ciia Diazinon

Tinh chat

Thong tin

Tén hoa hoc (IUPAC)

Khéi luong phan tir
Trang thai vt 1y
D¢ tan trong nudc
Khéi luong riéng

Hé s6 phan  ving
Octanol/water, Log Kow
(Log Kow = pKow)

Thoi gian ban huy béng
con duong quang phan

Thoi gian ban huy béng
con duong thuy phan

Ap suit bay hoi

Nhiét do soi

Koc

Héng s6 cua dinh luat
Henry

O,0-diethyl O-2-isopropyl-6 methylpyrimidin-4-yl
phosphorothioate

304,35 g/mol

Khong mau, dang 1ong c6 mau nau sam;
0,06 g/L (20°C); 0,054 va 0,069 g/L (20-40°C)
1,116 g/cm® (20°C), 1,118 glcm® (4°C)
3,69 (pH 7, 20°C)

3,29

3,3-3,81

5,05 ngay (pH 7, 25 C)

50 ngay (pH 7)

12,4 ngay (pH 5, 24°C)

43,3 ngay (pH 7,4, 16°C)

138 ngay (pH 7, 24°C)

8,4x10° mmHg (20°C);

8,97x10™°> mmHg (25°C)

2,8x10™ mmHg (30°C)

82-84'C (6 2x10™ mmHg)

40-432 mL/g, tuy thudc vao loai dat va diéu kién moi
truong

1,4x10°® atm.m®mol (25°C)

1,13x107 atm.-m*/mol tiy thudc vao phuong phép st
dung

6,01x10°" atm.-m*/mol (25°C)

(Nguon: Aggarwal et al., 2013)

2.4 Tac hai ciia hoat chit thudc trir sau Diazinon

Diazinon gay doc cho sinh vat qua co ché 1am giam hoat tinh enzyme
Acetylcholinesterase (AChE); enzyme c0 chic nang thily phan Acetylcholine
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thanh Choline va Acid Acetic. Khi AChE bi tc ché bsi Diazinon thi
Acetylcholine khong duoc thiy phan nén sé tich tu & cic dau ndi than kinh,
dan dén nhiéu anh huong khac nhau (Nguyén Van Cong, 2012).

Anh hwéng ciia Diazinon doi véi thity sinh vat:

Trong nudi trong thity san, Diazinon duoc sir dung dé diét giap xéc trong
c4c ao nudi tdm va san 1 trong céc trai tom giéng. Nhiéu noi trén thé gidi nhu
Chau Au, My da cdm st dung Diazinon do d4 c6 nhiéu bang chung anh huong
vé sinh thai cia nd. DU trén nhan thudc BVTV chua hoat chat Diazinon ban &
PBSCL nhu Basudin, Diazan c¢6 ghi cha “Thudc déc doi véi c&” nhung Cuc
B4o Vé Thuc Vat van cho phép luu hanh st dung. Qua cac nghién ctu anh
huang Diazinon trén ca 16¢ va tham khao cac nghién ctu khac & nhiéu noi trén
thé gigi cho thdy Diazinon la thuéc BVTV c¢6 tinh doc 1au dai dén sinh thai
(Nguyén Vin Cong va Nguyén Thanh Phuong, 2011).

Enzyme Cholinesteraza (ChE) dong vai trd quan trong trong diéu tiét
chire nang binh thuong cia chat dan truyén xung than kinh Acetylcholine tai
cac dau néi hé thong than kinh & dong vat. ChE bao gom Acetylcholinesterase
(AChE) va Butyrylcholinesterase (BchE) (Chuiko et al., 2003). Khi enzyme
AChE bj &rc ché dén 70% s& lam chét da s6 dong vat thuy sinh va 30% bj wc
ché duoc xem 1a ngudng tdi da cho phép khong gay anh hudong dén sic khoe
sinh vat (Aprea et al., 2002).

Diazinon 1a hop chét thudc nhom lan hiru co, tinh doc chii yéu qua su tc
ché men AChE. Diazinon kha doc ddi vai cac loai thay sinh vat. Nong do giy
doc cap tinh ctia Diazinon (LCso hodic ECs) ddi v6i da sb loai thuy sinh vat
thudong nho hon 1 mg/L. Gié tri LCsq ctia Diazinon ddi v6i cac nhom giap xéac
bac thap nho hon cac nhém tdm va ca. Nong do Diazinon trong nudc trén
ruong lua & PBSCL sau mot gio phun cao hon gia tri LDsy cac nhdm giap xac
bac thap nhiéu 1an. Qua d6 cho thiy & ndng do thap du chua gy chét tom, ca
nhung da 1am chét cac nhom giap xac bac thdp von 14 thic an cho cac loai
tom, ca. Nhu vy, Diazinon da gay anh hudong gian tiép dén cac lodi tdm, c& co
gid tri thyc pham hay kinh té cho con ngudi (Nguyén Van Cong, 2012).

Ngoai ra, & nong d6 dudi ngudng giy chét cho tom, ca, Diazinon con
lam anh huéng lau dai dén hoat tinh enzyme AchE, 1am anh hudng dén hoat
dong binh thuong vé than kinh cta thuy sinh vat. Thyc nghiém ¢ PBSCL cho
thiy sau mot 1an phun Diazinon cho Ita, di ca Loc (Channa striata) va ca RO
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(Anabas testudineus) dugc bb tri trén ruong lta hay & muong bao quanh ruéng
thi hoat tinh ChE déu bi tc ché dén khoang 70% sau mot ngdy phun; ty 1é trc
ché di c6 giam dan theo thoi gian sau khi phun nhung van luén cao hon
ngudng gidi han cho phép khong anh hudong dén hoat dong than kinh binh
thuong ctia da sb sinh vt trong sudt 3 tuan sau khi phun (Nguyén Vin Cong,
2012). Bén canh do, theo nghién ctru cua Vigfusson et al. (1983), Diazinon d&
gay ra thiét hai di truyén trong ca & nong do 1a 1 ppb hoic thap hon. Diazinon
cling 1am suy yéu kha ning phét trién hanh vi trong ca con, dic biét 1a kha
nang phat trién cam giac vé mui dé phat hién ké thi (Nathaniel et al.2000).
Theo Nguyén Vin Cong va Nguyén Thanh Phwong (2011), khi st dung
Diazinon trén ruong lta c6 kha ning giy ra e ché enzyme Cholinesterase,
lam giam ting truong, gia tang tip tinh dop khi va cd kha ning giy chét ca
con khi n6 dugc sinh san trén rudng dbi vai ca loc (Chana Striata). Mot sb
nghién ctru khac cho thay khi AChE bi trc ché du chua dén mirc 1am chét thiy
sinh vat nhung 1am ting co rat co, giam kha nang boi 10i dé bat moi hay 1an
tranh ké thi. CAc anh huong nay c6 thé 1am suy giam sinh truéng va ton tai
cla thily sinh vat (Nguyén Vin Cong, 2012).

Anh hwéng cia Diazinon ddi véi dong vat:

Liéu lugng gay doc cap tinh (LDsg) clia Diazinon dbi voi dong vat trén
can cao hon dong vat thily sinh, gia tri LDsy ddi v6i chudt (rat) 12 1250 mg/kg,
d6i voi chudt nhat (mice) tir 80-135 mg/kg, véi tho 1a 400 mg/kg. Diazinon rat
ddc ddi vai chim, LDsg dao dong tir 3,5-4,3 mg/kg (NPIC, 2012; Nguyén Vin
Cong, 2012). O Canada, Diazinon la chat doc cap tinh véi cac loai chim & liéu
nhé hon 10 mg/kg, loai dic biét nhay cam la ngdng, chim sg, vit troi va chim
két canh do (US EPA, 2000).
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Anh hwéng ciia Diazinon d6i véi con nguoi:

Ciing giéng nhu nhiéu thudc trir sau khac, nhidém ddc cap tinh va mén
tinh Diazinon déu c6 anh huong 16n dén stic khoe con ngudi, tham chi tir
vong. Triéu chimg doc cap tinh cta Diazinon ciing twong ty nhu cac hop chat
lan hitu co khac bao gdbm dau dau, budn non, tiét nudc bot, ty 1& tim bat
thuong, cac triéu chimg giéng nhu cam, dong kinh, co giat va gay tor vong
(Halle and Sloas, 1987; Murray et al., 1992; Reigart and Roberts, 1999;
Wecker et al., 1985). Dong kinh 1a triéu chimg pho bién ¢ tré em hon ddi véi
ngudi 16n khi trai qua phoi nhiém cap tinh. Ngoai ra, tré em ciing dé bi viém
tuyén tuy khi tiép xtc véi Diazinon (Weizman and Sofer, 1992). Tré em dic
biét d& bi ngd doc Diazinon va anh hudng khi tiép xtc voi thude trir sau
Diazinon c6 thé gay hau qua lau dai. Mot tré so sinh hai thang tu6i xuat hién
c4c triéu chimg bai ndo kéo dai trong bay thang, d6 1a két qua cia viéc sir
dung Diazinon trong nha cua chung trong thoi gian d6 (Wagner and Orwick,
1994). Mot sd nghién ciru khéc cling cho thiy, ba me bi nhiém Diazinon lam
giam sy phat trién cua thai nhi. Cac nghién ciru khac két luan c6 mdi lién quan
gitta nhimg nguoi tiép xuc véi Diazinon va kha nang bi nhiém bénh ung thu.
Nghién ctru trén mot sb tré em ¢ Missouri (M¥) c6 cha me thuong xuyén st
dung Diazinon trong vuon thi cO nguy co ung thu ndo ¢ chung ting cao (Lé
Thi Trinh, 2012).

Ngoai ra, mot nghién ctru khac do Vién Ung thu qudc gia M§ thuc hién
v6i nong dan & mot dia phuong ciia qudc gia ndy cho thay, viée tiép xuc véi
Diazinon thuong xuyén lam tang nguy co ung thu mau dang Non-Hodgkin (Lé
Thi Trinh, 2012).

2.5 Pong thai ciia thudc trir siu Diazinon trong dat va nwéc

Diazinon 1a mot trong nhiing hoat chat thudc trir sdu thudc nhom lan
hitu co va duoc sir dung rong rai dé kiém soat con trling va sau hai trén nhiéu
loai cay trong nhu lda, ciy an qua, mia, ngd va khoai tay. Diazinon ciing dugc
st dung dé kiém soat dong vat ki sinh trén clru, b0, lon, dé, ngua. O
California, Diazinon duoc str dung chu yéu dé bao vé hinh thai néng san trén
dbi twong cay trong nhu cdy dn trai va rau mau (Vaneet et al., 2013).

Trong mot nghién ctru vé du luong thudc BVTV trong nudc mit & My
va Canada (1976-1980) thuc hién boi Carey and Kutz (1985) voi két qua phat
hién du lwong Diazinon dat 7,1 ppb. Bén canh d6, nudc trong nhiéu kénh rach
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gan khu vyc canh tic nong nghiép da phat hién Diazinon voi nong do trung
binh 0,07 ppb. Diazinon la chat giy 6 nhiém ca nudc mit va nudc ngim
(Vaneet et al., 2013).

Trong nuéc Diazinon ¢ thé hip phu vao dat tram tich va qua trinh nay
6 vai trd quan trong trong viéc han ché 6 nhiém nudc bé mat va nudc ngam
do Diazinon. Trong nudc tiét trling téc do thay phan cua Diazinon phy thudc
Va0 gia tri pH (Chapman and Cole, 1982) (Bang 2.5) va san pham chinh cila
qua trinh  nay la 2-isopropyl-4-methyl-6-hydroxypyrimidine, axit
diethylthiophosphoric hoac axit diethylphosphoric (Larkin and Tjeerdema,
2000). Ngoai ra, téc d6 thiry phan Diazinon khi ¢6 ion Cu?* cao gip khoang 5
lan so voi méi trudng khong co ion Cu* & nhiét do 25°C va pH = 4,9. Trong
nude toc do thuy phan Diazinon cao hon trong dat tram tich khoang 2,3 lan.
Trong s cac nhan té vo sinh phan hiy Diazinon trong nudc tu nhién, thi thay
phan va phan tng oxy hoéa khir ¢6 vai trd quan trong nhét (Brooke and Smith,
2005).

Theo Frank et al., (1991) nhiét d6 1a nhan t6 quan trong anh hudéng dén
phan hay Diazinon, nhung nhém tac gia nay cho rang thily phan 1a qué trinh
chu yéu phéan hiy Diazinon trong nudc. Tuwong tu, theo Garcia-Repetto et al.,
(1994) va Bondarenko et al. (2004) cho riang toc d6 phan hay Diazinon
nhanh dudi diéu kién nhiét d6 cao va pH axit. Khi nhiét @6 maéi truong nudc
xudng dudi 10°C thi Diazinon c¢6 thé luu ton dai véi thoi gian ban huy trong
nude ngot 1a 25-28,3 ngay va trong nudc bién 1a 124 ngay. Tir két qua nay cho
thy trong diéu kién pH va nhiét do twong ty thi Diazinon luu ton trong nudc
bién dai hon trong nudc ngot. Nguyén nhan 13 do trong moi trudng nude bién
su da dang vé lodi va sd lugng vi sinh vét thap. Trong méi truong nude bién
Diazinon bj phan huy chu yéu 1a do céac tac nhan vo sinh. Nguoc lai trong moi
truong nude ngot thi nhan té hiru sinh (vi sinh vét) c6 vai trd quan trong trong
phéan huy Diazinon (Sharom et al., 1980b).
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Bang 2.5 Tdc d6 thuy phéan cua Diazinon trong nude & 25°C

pH Thoi gian ban hiiy (ngay)
45 3,15

5 14,0

6 54,6

; 70

8 53,9

(Nguén: Chapman and Cole, 1982)

Trong nude, quang phan la qua trinh khéng quan trong trong phan huy
Diazinon. Téc do phan huy Diazinon trong nuéc mat (co6 anh sang) va trong
nudc ngdm (trong tdi) gan twong duong nhau twong tmg 1a 0,8%/ngay va
0,7%/ngay (Frank et al., 1991).

Nhu vdy, trong méi trudng nude Diazinon ¢6 thé phan hiy bdi cac tac
nhan nhu: thay phéan, pH, nhiét d6, nong do mudi va vi sinh vat. Trong do,
thiiy phan dugc xem 13 qué trinh chi yéu trong phan hiy Diazinon. Tuy nhién,
theo cac nghién ctru ciia nhiéu tic gia cho thay thi du luong thudc Diazinon
trong nudc v6i ndng do thap va co thé phan hity trong thoi gian ngan. Qua do,
cho thdy 6 nhiém Diazinon trong nuéc chua phai 13 van dé bao dong nhung

cling can quan tdm dé gop phan ngin chin, han ché 6 nhiém trong twong lai.

Diazinon c6 thé bi phan hiiy thong qua mot sb qua trinh nhu: thily phén,
quang phan, phan huy boi vi sinh vat va c6 thé truc di xuéng nudc ngam.
Trong dat phan hity sinh hoc Diazinon 1a con dudng chinh. Diazinon hap thu
vao dat phu thudc vao gia tri pH, ham luong chat hitu co (OM) va ham luong
sét. Khi OM va ham luong sét ting thi kha ning hap thy ting (Armstrong et
al., 1967). Thudc BVTV ¢6 chi s6 Ko cao thi 6 xu hudng hap thu vao dat tot,
nguoc lai d6i véi thube BVTV ¢6 chi s6 Ko thap s& c6 xu hudng rira trdi vao
dong nudc. Gia tri Ko, cua Diazinon duogc xac dinh trong nhiéu loai dat dao
dong trong khoang tir 40-432 (K, trung binh 1a 191) nén cé kha nang rura troi
& muc do trung binh va chi yéu hap phu vao dit. Theo nghién ciu cia
Konrad et al., (1967) khi ham luong chat hitu co trong dat cang cao thi téc do
phan hiy hity Diazinon cang nhanh. Diazinon hap phu vao dat thong qua lién
két H va lam giam pH déat nén ting mirc d6 hap phu (Konrad et al., 1967).
Nhiéu nghién ciru cho thay Diazinon hép thu vao dét khac nhau tiy thudc vao
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d6 sau nhu ¢ do sau 0-10 cm hap thu cao hon d6 sau 40-50 cm gap 7.5 lan
(Sarmah et al., 2009). Nguyén nhan la do & do sau cang Ién thi ham luong
chat hitu co cang it. Qua d6 cho thay du luong thudc trir siu Diazinon trong
dat canh tac c6 thé bi rira troi khi ham lugng chét hitu co trong dat thép.

Bén canh d6, du luong thudc trir sdu Diazinon trong dat con Xay ra qué
trinh tryc di gay 6 nhiém nudc ngam. Qua trinh truc di phu thudc vao cac yéu
t6 nhur lwong mua, do sau clia nudc ngam, loai dat va toc do phan hiry. Dat pha
cat truc di gép 2 1an so voi dat co ham luong chat hiru co cao (Sharom et al.,
1980). Trong dat, Diazinon cd thé bi rira tréi khi ham lugng chét hiru co bé
hon 3% va néu ham luong chét hitu co cao hon 3% thi Diazinon duoc hap thu
vao dat tot ma khéng phat hién c6 sy rira troi (Levanon et al., 1994). Bén canh
d6, Diazinon c6 chi s6 Ky cao nén gop phan han ché qué trinh tryc di vao
nudc ngdm ma cha yéu 13 hap thu vao dit hodc chat hiru co. Qua do cho thiy
kha nang 6 nhiém ngudn nude ngam do Diazinon 1 rat thap.

Ngoai ra, Diazinon khi ton tai trong dat con ¢ thé xay ra qué trinh
khoéang hoa la qué trinh bién d6i Diazinon thanh céc chat vé co nhu CO,, H,0
Vva CAC chat vo co khac. Toc do khoang hoa xay ra nhanh hon khi cé sy tac
dong cia vi sinh vat st dung Diazinon nhu ngudn cacbon va ning lugng
(Fenlon et al., 2007). Trong lép dat mat c6 do sau 0-5 cm thi qua trinh khoang
hda xay ra véi téc do nhanh hon céc 16p dit c6 do sau hon 5 cm (Levanon et
al., 1994). Nguyén nhan c6 thé 1a do ¢ 16p dat mat ham luong chét hiru co cao
va mat do vi sinh vat 16n nén d4 gop phan ting kha ning phan hiry Diazinon
(Sarmah et al., 2009). Diazinon c6 thoi gian t6n tai trong dat ngan véi chu ky
ban hay 1a 34,8 ngay (Singh and Singh, 2005).

Tbc do phan huy Diazinon trong dat phu thudc vao nhiéu yéu té nhu
nhiét do, do sau (Sarmah et al., 2009) va ham luong cacbon hitru co (Sattar,
1990) (Bang 2.6). Theo b&o céo cua Sarmah et al., (2009) ham luong chat
hitu co va hoat dong cua vi sinh vat giam dan theo do sau cia dat va tir 46 1am
giam kha nang hap thu thuéc BVTV nén téc d6 phan hity cham. Nhu vay, d6i
v6i nhitng khu vyc 6 nhiém thubc Diazinon trén dién rong c6 thé bod sung
thém chat hiru vao dat dé tang kha nang hap thu Diazinon va phan hily. Bién
phép nay c6 thé ap dung trong diéu kién canh tic nong nghiép & Viét Nam va
mang tinh kha thi cao véi chi phi thap.
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Bang 2.6 Anh hudng ciia ham luong chat hitu co dén thoi gian ban huy
Diazinon ¢ 25°C

Ham lwong chit hiru co (%) Thoi gian ban hiy (ngay)
0,5 36
0,6 28

(Nguon: Sattar, 1990)

Trong dat khong ngap nudc Diazinon ¢6 thé bi phan hiy boi thity phan

va toc do thuy phan ting khi tinh axit taing (Bang 2.7). San pham chinh cia

qua trinh nay la 2-isopropyl-6-methyl-4-hydroxy pyrimidine (Sethunathan and

Yoshida , 1969). Qua do, cho thay Diazinon c6 thé ton tai 1au nhét trong dét co
pH trung tinh va phan hiiy nhanh nhét trong dat c6 pH axit.

Nhu véy, doi véi dat canh tic nong nghiép 6 nhiém thudc trir sau
Diazinon c6 thé 1am thay doi gia tri pH. Viéc thay doi gia tri pH bang cach bo
sung hoic tao diéu kién toi wu dé vi sinh vat ban dia c6 kha nang sinh axit
trong qué trinh ting truéng tir 46 gép phan thuc day qua trinh phan hay
Diazinon. Py c6 thé 1a bién phap t6i uu va hiéu qua dé xir Iy 6 nhiém thudc
trir sau Diazinon trén dién rong.

Bang 2.7 Thiiy phan Diazinon trong dt sét

pH Thai gian ban hiy (ngay)
4 49

. 124

10 90

(Nguon: Sethunathan and Yoshida, 1969)

Quang phéan Diazinon trong 16p dat mit v6i san pham chinh 1a 2-

isopropyl-6-methylpyrimidin-4-ol (Burkhard and Guth, 1979) (Hinh 2.7). Téc

d6 quang phan Diazinon trong dat mat kho rao cham hon trong diéu kién am

udt twong tmg 12 44% va 51% sau 24 giod. Diazinon bi phan huy trong dat mat
boi qua trinh quang phén vai thoi gian ban hiy dao dong tir 17,3-37,4 gio.

Nhu vay, khi Diazinon luu ton trong dat va tiép xic truc tiép v6i anh
sang mat troi thi tdc d6 phan hily xay ra rat nhanh va c6 thé ung dung phuong
phap nay dé xu Iy dat 6 nhiém Diazinon. Mot phuong phép c6 thé ap dung dé

25



tao diéu kién cho Diazinon luu ton trong dét tiép xtc truc tiép v6i anh sang 1a
thuc hanh lam dat (cay dat).

(Burkhard and Guth, 1979)

CH,
CHs
NN
S ) AN
" o N
HaC ‘ pr ” /O—CEHD Quang phan |
N 0—FP
\‘o—chs /l\ =
CH, (HaC)oHC N OH
Diazinon 2-isopropyl-6-methylpyrimidin-4-ol

Hinh 2.7 Qua trinh quang phan Diazinon trong I6p dat mat
(Nguén: Burkhard and Guth, 1979)

2.6 Phan hiy sinh hoc thudc trir siu Diazinon

Bién phap phan huy sinh hoc thuéc BVTV dua trén co so sir dung
nhom vi sinh vat c6 sin moi truong dat va cac sinh vat c6 kha niang sir dung
nguon carbon tir thudc BVTV cho sy sinh truéng. Ngoai ra, bién phap phan
hity sinh hoc thuéc BVTV ¢on duya trén co so thich nghi cta vi sinh vit nham
dap tmg lai d6i voi sy thay do6i cua diéu kién moi truong song. Trong dat,
thubéc BVTV bi phan huy bai cac cac tién trinh nhu: phan tung oxy hoa-khtr,
thuy phan, anh sang, do enzyme va hoat dong cta hé vi sinh vat dat. Cong
dongvi sinh vat dét rat phong pha va phic tap. Ching c6 thé phan huy va si
dung Thudc BVTV nhu 1a ngudn cung cip dinh dudng, ngudn cung cép
cacbon, nito va ning luong dé ciu tao nén cau trac co thé (Rao and
Sethunathan, 1979).

Nghién ciru vé su phan hiy Diazinon, tac gia Gunner et al.(1966) sir
dung vi khuan thudc chi Arthrobacter phan lap tir dat dé nghién ciu anh
hudng ciia moi truong dén sy phan hiy Diazinon. Két qua nghién ctru cho
thdy c6 Su tuong tac giira qua trinh thity phan va vi khuan c6 kha nang chuyén
hda cac san pham thuy phan Diazinon (Gunner et al., 1966). Sau d6, Gunner et
al. (1966) da bao céo rang su chuyén hoa Diazinon béi cac ching vi khuan
phan lap c6 anh huéng tir dung mai hoa tan thue Diazinon va nguén cacbon

bo sung.
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Theo nghién ciru cua Ramanathan and Lalithakumari (1999) da phan lap
dugc dong Pseudomonas sp. A3 tir dit cd thé phan huy Diazinon. Theo sau
d6, Mulbry (2000) d4 phan lap duoc hai dong vi khuan 1a Pseudomonas
diminuta MG va Flavobacterium sp. ATCC 27551, hai dong vi khuan nay c6
thé phan hiy mot lwong déng ké thude trir sau 1an hiru co tong hop.

Bén canh d6, theo Mahiudddin et al. (2014) vi khuan Burkholderia c6
thé gop phan vao sy phan huy hoan toan Diazinon. DA c6 nhiing nghién ciru
vé nhimg loai vi khuan nhu: Pseudomonas sp., Flavobacterium sp.,
Agrobacterium sp., ¢6 thé st dung Diazinon nhu ngudén cacbon duy nhét
(Yasouri, 2006). Ngoai ra, nhitng loai vi khuan do ciing c6 thé gop phan phan
hity sinh hoc cac thudc trir sau 1an hitu co khiac (Abo-Amer and Aly, 2011).
Theo mot sd nghién ctru, vi khuan Pseudomonas dugc phan lap tir dat bi
nhiém Diazinon va cac thudc trir sau 1an hitu co khéac déu co kha nang trao do6i
chat rat manh va st dung nhiéu hop chat hiru co tong hop ciing nhu nhiéu
nong dugc khac (Ghassempour et al., 2002; Lakshmi et al., 2008).

Két qua nghién ctru cia Abo-Amer and Aly (2010) da phan lap duoc
dong vi khuan Serratia marcescens DI101 c6 kha nang phan hiy hoan toan
Diazinon trong moi trudng MSM c6 bd sung Diazinon nhu ngudn cacbon duy
nhat & ndong d6 50 mg/L. Gan day Mahiudddin et al. (2014) ciing da phan lap
duge 3 dong vi khuan 1a Pseudomonas peli BG1, Burkholderia caryolhylli
BG4 va Brevundimonas diminuta PD6. T4t ca ba dong trén déu cé thé phan
hiiy hoan toan 20 mg/L Diazinon trong méi trudng mudi khoang MSM nhu
mot ngudn cacbon duy nhét trong 12 ngdy nubi cdy. Bén canh d¢, sy ting
truong cua vi khudn va su phan hiy Diazinon cua cac dong dugc tang 18n khi
moi trudng MSM (Mineral Salt Medium) c6 bd sung 0,5% (khéi lugng/thé
tich) glucose. Két qua cta nghién ctru ciing cho thdy mdi twong quan giira
phan huy Diazinon, sy ting trudong ciia quan thé vi khuan va pH trong moi
truong MSM khi ¢é bo sung va khdng c6 bo sung glusose trong thoi gian thi
nghiém. pH ctia moi trudng nudi cay giam manh hon khi bo sung glucose nhu
mot hé qua cta su trao doi chat cia vi khuan trong qué trinh sinh truong
(Mahiudddin et al., 2014). Twong tu, mot s6 két qua nghién ciru khac cho rang
téc d6 phan hay Diazinon duoc ting 18n khi bd sung glucose vao méi trudng
MSM (Drufovka et al., 2008; Cycon et al., 2009). Phan huiy sinh hoc Diazinon
nhanh hon dang ké khi méi truong nudi bd sung céc chat ¢é trong lugng phan
tir nho va dé phan huy (nhu 1a glucose hoic ethanol) d4 duoc nghién ciru bai
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Drufovka et al. (2008). Theo nghién ctru cua Sethunathan and Yoshida (1973)
cho thiy, su phan huy Diazinon cia vi sinh vat duoc ting cuong khi c6 su

hién dién cia mot nguon cachbon hiru co nhu glucose va rugu.

Nhiéu nghién ctru cho thiy c6 nhiéu ching vi khuan c6 kha ning phan
hity thuéc BVTV thudc nhom 1an hitu co co do doc cao va thoi gian luu ton
lau dai trong moi truong dat. Cac vi khuan nhu Arthrobacter va Streptomyces
c6 kha niang phan huy nhanh Diazinon trong méi truong dat (Haim and Bert,
1968). Theo két qua nghién ctru ciia Cycon et al (2009) ba chung vi khuan:
Serratia liquefaciens, Serratia marcescens va Pseudomonas sp. déu c6 kha
nang phan huy Diazinon trén méi truong MSM (mineral salt medium) c6 bo
sung Diazinon (50 mg/l) nhu 14 ngudn cacbon duy nhat. Thi nghiém kiém
chtng cho thiy sau 14 ngdy 80-92% luong Diazinon ban dau da phan hay bai
hé vi sinh vét gdm 3 chung vi khuan trén. Téc do phan hay Diazinon dugc gia
tang khi b6 sung thém glucose vao moi trudng nudi cdy, tuy nhién két qua cho
thdy gi4 tri pH giam theo thoi gian. Ngoai ra, két qua nghién ciru vé kha nang
phan hay Diazinon ciia 3 dong vi khuan riéng biét va to hop gom 3 dong vi
khuan trén véi nhau trong moi truong dat tiét tring va khéng tiét tring cho
thay nhu sau: 50% lugng hoat chat Diazinon phan huy dao dong tir 11,5 ngay
dén 24,5 ngay trong dicu kién dét tiét tring, trong khi trong diéu kién dat
khéng tiét tring va khdng bo sung vi khuan thi chi c6 2% Diazinon phan hiy
trong cung thoi gian.

Céc két qua nghién ciu ciing chi ra rang sy phan huy Diazinon bi anh
hudong béi tic nhan chang vi khuan, pH va nhiét do (Abo-Amer and Aly,
2011). Theo Mahiudddin et al. (2014) gia tri pH c6 lién quan mat thiét dén
sinh trrong cila vi khuan va téc do phan hity twong tmg cua Diazinon. Gia tri
pH trung binh ciia moéi truong giam manh khi Diazinon dugc phan huy hoan
toan nhu 14 nguon cacbon duy nhét, va gia tri pH giam nhanh khi méi truong
nudi cay khi c6 bd sung ngudn cacbon glucose. Bén canh dé, Drufovka et al.
(2008) d4 béo céo rang trong mdi truong pH dudi 4,5 sy phan huy Diazinon
cha yéu do qua trinh héa hoc va sy phan hiy Diazinon chu yéu bang con
duong sinh hoc khi pH trung binh trén 5,0. Theo nghién ctru cia Abo-Amer
and Aly (2011), dong vi khuan Serratia marcescens DI1101 duoc phan lap co
thé phan hity hoan toan Diazinon nhu mot nguén cacbon & pH 7,0-8,0 va nhiét
do t6i uu tir 25-30°C.
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Bén canh do, theo nghién ctru ciia Yaghoob et al (2010) cac ching vi
khuan c6 kha niang phan huy Diazinon thudc cac chi nhu: Pseudomonas,
Staphylococcus, Bacillus, Corynebacterium, Acinetobacter, Alcaligenes,
Serattia, Salmonella, Citrobacter, Providencia. Nhimg chung vi khuan nay sir
dung Diazinon nhu 1a ngudn cacbon va P (Yaghoob et al., 2010). Ngoai nhém
vi sinh vat trén nhom tac gia nay da phan lap duoc mot chung vi khuan sinh
axit lactic c6 kha ning phan huy Diazinon dén 82,9% sau 48 gio la
Lactobacillus plantarum. Theo bao cdo ciia Forrest et al., (1981) vi khuan
Flavobacterium sp. phan lap tir dat canh tic nong nghiép c6 kha niang phan
hiiy Diazinon trong moi truong khoang ti thiéu. Nhiéu nghién ctru cho thay
nhiéu chung vi khuan c6 kha nang phan hay Diazinon trong méi trudng
khoang t6i thiéu nhu Pseudomonas spp. (Rosenberg and Alexander, 1979),
Arthrobacter sp. (Barik et al., 1979), Flavobacterium sp. va P. diminuta
(Adhya et al., 1981; Singh and Kuhad, 1999).

O Viét Nam hién nay chua c6 nhiéu nghién ciu vé vai trd cia vi khuan
phan huy Diazinon trong dét canh tac nong nghiép. Tuy nhién, gan day theo
nghién ctru ctia Lé Thi Trinh (2013) da phan lap duoc 3 ching vi khuan c6 kha
nang phan huy Diazinon thugc chi Bacillus tir dat cat pha bun ¢ Ha Noi. Két
qua thi nghiém cho thay, sau thoi gian 43 ngdy chung vi khuan ham luong
Diazinon giam 73,8% trong dat tiét triing.

2.7 Hé théng GC/MS

Séac ky khi ghép khéi phd 1a mot trong nhitng phuong phép sac ky hién
dai nhét hién nay v6i d§ nhay va d§ dac hi€u cao va dugc su dung trong céac
nghién ciru va phan tich két hop (Hinh 2.8). May GC/MS dung dé phan tich
céc hop chét hiru co dé bay hoi, c6 phén tir lugng thap khoang vai trim, trong
d6 c6 mot sb loai thude BVTV. N6 gilip x4c dinh chinh xé4c cac hop chét trong
mau dya trén c4c chat co trong thu vién mau. Ngudng phat hién ctua phuong
phap nay la 1 picogram (Dwong Minh Vién, 2011).

Céu tao clia may sac ky khéi pho bao gdm bd phan sic ky dung dé phan
tach hdn hop cac chat hitu co, chat khi, duoc ciu tao boi budng diéu chinh
nhiét d6 theo mong mudn, trong budng cé cot sic ky mao dan. Cot duge cau
tao khac nhau va tiy theo dic tinh timg chat mudn phéan tich ma s dung cot
thich hop. Cot dung dé phan tach hdn hop chat hiru co hodc chat khi can phan
tich va cot sac ky dung khi mang Heli véi do tinh khiét gan 100% dua céac chat
di qua cot voi toc do khac nhau di vao dau do khdi phd ban phéa hop chat, cac
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méanh v& bin ra v6i tin hiéu khac nhau. Tin hiéu do dwoc nhiéu hay it tly
thudc vao ham luong chit d6 c6 trong hdn hop. Cac manh V& ban ra ¢ thé
gilp biét duoc néng do dya trén tin hiéu cia chat chuan va xac dinh tén cac
chat thong qua phan mém va thu vién chit ¢6 trong may (Dwong Minh Vién,
2011).

Hinh 2.8 H¢ thdng sac ky khi kh6i phé GC.MS

Nguyén tic hoat dong: mau sau khi trai qua qua trinh sic ky khi & hé
thdng sic ky (GC) s& roi khoi cot tach dudi dang cac cu tir & cac thoi diém
khac nhau va lan lugt di vao detector, tai day chung dugc chuyén thanh cac tin
hiéu dién. Tin hiéu dién nay s& duoc khuéch dai sau d6 chuyén sang tich phan
ké c6 mdy tinh dé xir Iy céc tin hiéu va dugc chuyén sang bo phan in két qua
dudi dang cac dinh (peak) timg véi cac cu tir goi 1a sic ky dd hoa. Thoi gian
luu cta peak 1a dai lugng déc trung dinh tinh cua chét can phan tich. Dién tich
cua peak 1a thuéc do dinh lwong cho ting chat trong hdn hop nghién ciru.
(Nguyén Birc Hug, 2005)

2.8 Sic ky léng cao ap (HPLC)

Sac ky long cao ap (High Pressure Liquid Chromatography hay High
Performance Liquid Chromatography: HP/LC) la k¥ thuat tach va phan tich
dong thoi cac cht trong mot hdn hop.

Qua trinh tach trong k§ thuat taich HPLC I t6 hop ciia nhiéu qua trinh
hoa hoc va Iy hoc. D6 1a nhitng can bang dong xay ra trong cot sic ky giita
pha tinh va pha dong, 1 sy van chuyén va phan bé lai lién tuc cua cac chat tan
trong hdn hop méiu phan tich (pha dong) theo timg 16p qua chat nhdi cot (pha
tinh) tir dau cot tdi cudi cot tach. Trong qua trinh d6, chat tan ludn ludn duge
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phan bé lai giita hai pha, trong khi pha dong ludn ludn chay qua cot tach véi
mot tc do nhat dinh, hay gradient. Trong nhiing diéu kién sac ky nhat dinh,
chat tan ludn ludn phan bd trong hai pha theo nhiing cin bang dong hoc.
Chang han, mau phan tich dugc bom vio cdt sic ky va duoc pha tinh giir lai,
thoi gian mau bi giit lai trong pha tinh goi 1a thoi gian luu. Sau d6, qué trinh
sac ky cac chat trong mau phan tich s& dién ra khi dung méi rira giai cia pha
dong bom qua cot sic ky. Trong qua trinh sac ky, cac chat trong mau phan tich
dich chuyén qua lai gita pha tinh va pha dong nhiéu lan tir dau dén cudi cot
sac ky, qué trinh ndy dién ra cho dén khi chat cudi cling trong mau phan tich
duoc rira giai xong. Néu ghi lai qua trinh d6 ta s& c6 mot sic do gdm nhiéu
dinh trén gian d6 (peak), sé dinh s& twong ing véi s6 chat ¢6 trong mau phan
tich. Nhu vy trong qua trinh sic ky, chat ndo bi luu giit manh nhat s& dugc
rira giai ra sau cling va do vay dugc thé hién ¢ dinh cubi cling, chat nao bi luu
gilt yéu nhét s& duoc rira giai dau tién nén duoc thé hién ¢ dinh dau tién coa
sac do (Luan, 1999 duoc dan boi Nguyén Thi Phi Oanh, 2011)

Két qua sic ky c6 thé dinh tinh hodc dinh lugng. Mau phén tich dugc
tinh bang cach so sanh thoi gian luu cta dinh sic ky ciia mau phan tich véi
mau chuan. Nong d6 cac chat trong mau phan tich c6 thé duoc xac dinh bang
cach so sanh chiéu cao hay dién tich cac dinh sic ky ciia mau phan tich véi
mau chuéan (Luan, 1999 duoc din béi Nguyén Thi Phi Oanh, 2011).

2.9 Phan wng PCR va nhan dién vi khuin phan hiy Diazinon bang
phwong phap sinh hoc phan tir

Phan ung chudi sa dung enzyme polymerase hay cOn goi la PCR
(Polymerase Chain Reaction) 12 mot phan tng tong hop soi DNA don dua vao
sgi DNA don khac 1am khuon va mot doan oligonucleotid 1am mdi. PCR cho
phép nhan nhanh mot doan DNA véi nong do thap (Saiki et al., 1988) va san
pham PCR phy thudc vao doan moi dugc thiét ké. DPéi véi vi khuan phan hiy
thude trir sdu gbc 1an hitu co doan moi duoc thiét ké sao cho nham vao doan
gen c0 kha nang phan huy cac phtrc hop hiru co (Lendvay et al., 2003).

Theo két qua nghién ctru ciia Huang et al (2000) d4 sir dung thanh cong
ki thuat PCR dé nhan doan gen 16sRNA cua Micrococcus sp ¢6 kha ning
phan hiry thude Diazinon. Ngoai ra nhiéu nghién ctru cua (Ariel and Edwards,
2006)sir dung PCR dé khuéch dai doan gen 16sRNA cia Dehalococcoides
spp ¢6 kha niang phan huy cac hop chét hiru co. Nam 2012, Saeed et al sir
dung cip mdi 27F-1492R dé nhan doan gen 16sRNA cia Pseudomonas
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aeruginosa, nhém tac gia ¢4 khang dinh chang vi khuan nay c6 kha nang phan
hiry Diazinon va san pham PCR c6 kich thuéc 1436 bp (Hinh 2.9).

27F (5’-AGAGTTTGATCMTGGCTCAG-3’)
1492R (5’-TACGGYTACCTTGTTACGACTT-3’)

35 chuky
< >
940C 940C 72°C 72°C
10phat 50 lphat 10 phat
550C 40C
50s )

Hinh 2.9 Céac chu ky gia nhiét thuc hién phan ung PCR

PCR (Polymerase Chain Reaction) do Kary Mullis va cong su phat minh
nam 1985 va d& dugc su dung rong rdi. Pay la phuong phép nhan nhanh mdt
doan phan tir DNA trong ng nghiém (tir 200-2000bp). Phan g PCR 1a mot
chudi gém nhiéu chu ky ndi tiép nhau (khoang 25 - 35 chu ky). Mdi chu ky

gom co 3 giai doan:

e Giai doan bién tinh (denaturation): Bién tinh phan tor DNA thanh mach
don & nhiét do thudng 1a 94° — 96°C trong khoang 30 gidy — 1 phit.

e Giai doan lai (hybridization): nhiét 46 duoc ha thap cho phép cic moi
bit cip v6i khudn, nhiét do thuong dao dong khoang 40 — 70°C trong 30 gidy
—1 pht.

e Giai doan tong hop (elongation): tong hop soi mdi nhd Taq polymerase,
& nhiét d6 72°C trong khoang 1,5 pht.

Chu ky duoc két thic bang mot “extension” & 72°C trong 5 phit. Sau d6
dirng han Va trit san pham PCR ¢ 4°C.

Nhitng dong vi khuan c6 kha nang phan hity thudc bao vé thuc vat muc
tiéu dugce dinh danh bang trinh ty gen 16S-rRNA, 16S rRNA (16S ribosomal
RNA) 12 mot thanh phan cuta tiéu don vi 30S ciia ribosome té bao so hach, ¢6
kich thudc khoang 1542 nucleotide. Cac gen mé hoa cho ching duoc goi 1a
16S rDNA (DNA ribosome) va duoc st dung dé xay dung cdy pha hé (Case et
al., 2007). Trinh ty gen 16S rRNA c6 chira cac trinh ty dic hiéu dé c6 thé dinh
danh vi khuan. Dya vao trinh tu gen 16S rRNA 1a phuong phap phd bién dé
dinh danh vi khuan nhanh va chinh xac (Clarridge, 2004).
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2.10 Pién di bién tinh DGGE

Phuong phép dién di bién tinh trén gel gradient (DGGE) la phuong
phap duoc sir dung dé nghién ciu cau trdc cong dong vi sinh vat ma khong
can thong qua phuong phap nudi cdy. Phuong phap phan tich ¢6 ngudn gbc tir
trong y hoc dugc Muyzer et al. (1993) ap dung vao linh vuc vi sinh DPay la
phuong phép phan tir chuyén biét v6i san pham DNA duoc tao ra tir phan Gmg
chudi polymerase (PCR). Cac phan tmg PCR c6 thé tao ra cic mau trinh tu
DNA khac nhau dai dién cho nhiéu nhom sinh vat. Tuy nhién, viéc tach cac
san pham PCR tir cic phan ung nhat dinh c¢6 kich thudc (bp) twong tu nhau
bang phuong phap dién di trén gel agarose thi két qua chi cho mot bang DNA
duy nhiat. DGGE c6 thé vuot qua gidi han ndy bang cach tach biét cac san
phém PCR dua trén su khac biét vé trinh tu dan dén su khac biét gilta cac
DNA bién tinh. Trong DGGE, san pham PCR gip phai nong do ngdy cang cao
cta hoa chat gay bién tinh khi di chuyén thong qua gel polyacrylamide. Khi
dat dén mot ngudng nong do bién tinh nhat dinh, cac phan tir DNA mach kép
s& bat dau tach mach, toc do di chuyén s& cham lai dang ké. Trinh tu khac
nhau cia DNA sé& bi bién tinh tai cic mirc nong do khic nhau. V& mit ly
thuyét, mdi bang thu duoc dai dién cho mot loai dic trung.

Mot phan tir DNA & dang xoan kép vai tram cip nucleotide khi bat dau
bién tinh s& di chuyén cham lai va khong di chuyén khi bién tinh hoan toan
(Meyer, 1997). C4u truc cia DNA khéc nhau thi kha nang bién tinh khac nhau
va toc do di chuyén khac nhau trong gel polyacrylamide (Riesner et al, 1991).
Theo Muyzer and Smalla (1998) dién di bién tinh ting cdp (DGGE) c6 thé
phan tich cting ldc nhiéu mau khac nhau va xac dinh duoc su thay d6i vé thanh
phan, giéng loai trong cong dongvi sinh vat khi moi truong thay do6i. Tuy
nhién, DGGE ciing c6 mdt sb han ché nhu da khong thé tach nhig doan
rRNA khéc nhau tir 2-3 nucleotide va DGGE chi ¢6 thé bién tinh nhitng doan
DNA Ién dén khoang 500 bp (Buchholz Cleven et al., 1997).
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Chuong 3: PHUONG TIEN, PHUONG PHAP
VA NOI DUNG NGHIEN CUU

3.1. Phwong tién nghién ciru
3.1.1 Thei gian va dia diém tién hanh thi nghi¢m

- Thoi gian thyc hién luan an: Luan an dugc thuc hién tir thang 6/2012
dén thang 1/2016.

- Pia diém:

Khao sat va ldy mau dat phan 1ap vi khuan phan huy thudc trir sau
Diazinon tai Chg Méi - An Giang, Binh Minh - Vinh Long, Binh Tan-Vinh
Long, Cai Lay -Tién Giang, H0a An - Hau Giang tir dat canh tac luan canh
Ia-mau va chuyén mau.

Panh gia sy phan hiy thudc trir sau Diazinon trong mdi trudng khoang
t6i thiéu boi to hop vi khuanva cac dong vi khuan phan lap tir dat canh tac
luan canh lGa-mau va chuyén mau tai phong thi nghiém Sinh hoc dat, Bo mén
khoa hoc dat, Khoa néng nghiép, Dai hoc Can Tho.

Thi nghiém khao sat luu ton thudc trir sdu Diazinon ngoai dong rudng tai
Hoa An-Hau Giang (m6 hinh chuyén mau), Binh Tan —Vinh Long (m6 hinh
chuyén mau va luan canh lGa-mau), Cai Lay-Tién Giang (mé hinh luan canh
lUa-mau).

Thi nghiém khao st luu ton thudc trir sdu Diazinon trong diéu kién nha
ludi tai tai B modn Khoa hoc dat, Khoa Néng nghiép, Truong Dai hoc Can
Tho.

Cac thi nghiém khac trong phong thi nghiém tai phong thi nghiém Sinh
Hoc Pat, Bo Mon Khoa Hoc Pat, Khoa Néng Nghiép, Truong Dai hoc Can
Tho.

3.1.2 Dung cu va thiét bi thi nghi¢m

Dung cu thu mau dat va dung cu thyc hién thi nghiém gdm: khoan, tai
nylon, gidy nhom, binh tam giac 150 mL, 6ng nghiém c6 nap, chau, dia petri,
lo bi, vial va cac dung cu can thiét khac.
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Thiét bi thi nghiém: Ta cdy BioairESCO, may tiét tring khd, may tiét
tring u6t, may lic vong, may lic ngang, may li tam, ti déng (-20°C, -30°C, -
80°C), may luan nhiét PCR Applied Biosystem 9700, ti 0. BO dién di san
pham PCR, hé thong dién di bién tinh ting cAp (DGGE). May quang pho
UV/Vis microplate, hé théng sic ky khi khdi phd (GC/MS) Shimadzu QP-
2010, hé thong sic ky 1ong cao 4p (HPLC) va c4c thiét bi thi nghiém khac.

3.1.3 Hoa chat

Dung dich dém phosphate (Phosphate Buffer) dung dé ly trich vi khuan
tir dat: 23,99g NaH,PO, (China) va 15,59g Na,HPO, (China) pha trong mot lit

nudc cat.

Moi trudng Tryptose Soybean Agar (TSA) dung dé phan 1ap vi khuan:
30g Tryptone Soya Broth (TSB) (India), 159 Agar pha trong mét lit nudc cat
(Joseph et al., 2003).

Méi truong khoang toi thiéu (Mineral Minimal Medium) dung dé nudi
sinh khéi va khao sat kha nang phan hiy Diazinon cua vi khuan (t6 hopva
dong): 870 ml nudc khir khoang, 25 ml dung dich dém (35 g Na,HPO,.2H,0,
4 g KH,PO, (China) pha trong mét lit nudc cat), 100 ml dung dich mubi
khoéang (10 g (NH,4),SO,4, 2 g MgCl,.6H,0, 1 g Ca(NO3),.4H,0 (Merck) pha
trong mot lit nudc cat) va 5 ml dung dich vi luong (8,2 mg MnCl,.2H,0, 1,5
mg CuSO,.5H,0, 2 mg ZnCl,, 0,6 mg SnCl,.2H,0, 2 mg KBr, 5,8 mg
BaCl,.2H,0, 470 mg FeCl,.4H,0, 4 mg CoCl,.6H,0, 3 mg Na,Mo00,.2H,0,
0,7 mg LiClLLH;0O, 1 mg H3BO3, 2 mg KI) (Merck). Trong d6, dung dich vi
luong duge loc voi mang loc tiét trung (Minisart NY 25, Sartorius Stedim
Biotech, GmHbH, Germany, duong kinh 0,20 um).

Céc thi nghiém bd tri khao sat kha nang phan huy Diazinon trong moi
truong khoang téi thiéu, str dung chat chuan Diazinon véi do tinh khiét 99%.
Thi nghiém khao sat luu ton va kha nang phan hity sinh hoc Diazinon ngoai
dong rudng va trong nha ludi sir dung thudc trir sdu Diazan chtra hoat chét
Diazinon 60% dugc san xuat boi cong ty bao vé thuc vat An Giang.

Hoa chat ly trich DNA vi khuan: DNA cua vi khuan duoc ly trich theo
phuong phap CTAB véi céc loai hoa chat gom CTAB 3%, Chloroform,

Isopropanol va Ethanol (J.TBaker). Quy trinh ly trich DNA vi khuan duoc
trinh bay ¢ phu luc 1).
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Hoa chét thyc hién phan tng PCR: sir dung cac hoa chat trong bo kit
PCR, bao gdm: Hon hop Go Taq Green Master Mix (Promega), cip moi 341F-
GC va 543R (CTgen), cip mdi 27F va 1492R (CTgen),, nudc khir khoang
khong chira DNA.

Hoa chat dién di gel Agarose kiém tra san pham PCR gom Agarose 1,5%
(Merck), TAE buffer 0,5X, Loading buffer (chét chi thi mau- LB), Ethidium
bromide (chat chi thi huynh quang-EtBr), thang chuan DNA 100 bp
(Fermentas). Quy trinh dién di san pham PCR duoc trinh bay ¢ phu luc 2.

Hoa chat dién di bién tinh ting cap DGGE gbém: chat nhudém 2X, tris
base Acetate 50X, dung dich bién tinh (100% DS), acrylamide 40% (Bio Rad),
ammonium persulfate 10% (ASP) (Bio Rad), TEMED (Bio Rad), nuéc khir
khoéng tiét tring, butanol. Quy trinh dién di bién tinh tang cap san pham PCR
dugc trinh bay ¢ phu luc 3.

Céac loai dung moi c6 do tinh khiét cao nhu acetone (99,8%), toluene
(99,9%), hexan (99,7%), ... cia hdng J.T.Baker.

3.2 Ngi dung va phwong phap nghién ciru

3.2.1 Khao sat tinh hinh sit dung thudc trir siu c6 chira hoat chat
Diazinon trén mét sé6 md hinh canh tac cay trong & PBSCL

Muc tiéu: Nham danh gia thuc trang s dung thudc trir siu & DPBSCL
trén cdc mo hinh canh tac chuyén lda, luan canh lda-mau va chuyén mau.

Chon khu vuc khao sat: tién hanh khao sét tai Binh Tan-Vinh Long, Cho
Méi-An Giang, Cai Lay-Tién Giang trén dat canh tac chuyén lua, luan canh
lGa-mau va chuyén mau. Cac dia diém duoc chon sao cho dia hinh, md hinh
canh tac va cay trong pho bién khac nhau.

Viéc khao sat dua trén c4c thong tin trong phiéu diéu tra duoc thiét ké
san, chu yéu thu thap thong tin vé tinh hinh st dung thudc trir sau (loai thude
sir dung, liéu luong st dung/nam, lidu lwong/1000 m?, dién tich phun thubc...)
cua néng dan (Phu luc 4). Cac ho ndng dan dugc phong van, duoc Iya chon
mot cach ngau nhién va phan bd déu tai cac dia diém khao sat. S6 néng ho
dugc chon diéu tra vé tinh hinh sir dung thude trir sau tir 45-50 ndng ho tai mdi

dia diém
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Két qua diéu tra tinh hinh sir dung thudc trir sau, duogc tong hop dé thong
ké tinh hinh sir dung, dién tich s dung, s6 nong ho sir dung dbi véi timg timg

loai hoat chat thudc trir sau tai cac dia diém.

3.2.2 Khio sat 6 nhiém thubc trir siu Diazinon. Khio sat lwu tdon thube
Diazinon va anh hwéng ciia cdc md hinh canh tac 1én lwu ton thudec
Diazinon.

3.2.2.1 Khao sat 6 nhiém thudc Diazinon ngoai dong rudng trén cac mo
hinh canh tac luan canh lia-mau va chuyén mau.

Muc tiéu: Xac dinh mac do 6 nhiém hoat chat thudc trir sdu Diazinon
trong dat tvong ing v&i m&i moé hinh canh tac luan canh lda - mau va chuyén
mau ¢ BBSCL.

Dia diém thu mau gém: Binh Tan - Vinh Long, Phung Hiép - Hau Giang,
Cai Lay - Tién Giang. Mau dat dugc thu vao thoi diém ngay sau thu hoach
ndng san twrong tmg véi mdi mod hinh canh tac.

Phuong phép thu miu dat, bao quan méau va ly trich Diazinon: Str dung
khoan thu mau dét ¢ do sau 0 - 20 cm, mdi rudng lay ngiu nhién 12 diém, tron
déu thanh mot mau va chua trong ti nylon. Cac mau dat dugc trir lanh tam
thoi trong thing xdp, sau d6 dwgc mang vé phong thi nghiém, ly trich
Diazinon tir cac mau dat tuoi va loc 1am sach qua ¢t Alumina. Quy trinh ly
trich Diazinon tir dat va loc dé 1am sach mau ly trich dwgc trinh bay chi tiét &
phu luc 5 .

Ham luong Diazinon sau khi dugc ly trich tir dat va loc 1am sach qua cot
Alumina, sau d6 dugc phén tich trén hé thdng sic ky khi khdi phd (GC/MS:
Gas Chromatography Mass Spectometry) véi cot sac ky Rxi 5SilMS 30 m x
0,32 mm; film 0,25 pum. Nhiét d6 budng bom mau 250°C, diém giao tiép GC
va MS 250°C, b ngudn ion 200°C. Thé tich mau bom 1 pL.

3.2.2.2 Khio sét lwu tdn thude Diazinon ngoai dong rudng trén cac mod
hinh canh tac luén canh lda-mau va chuyén mau tai Hoa An-Hau Giang
va Binh Tan-Vinh Long.

Muc tiéu: Nham khao sat sy thay d6i ham lwong Diazinon c6 thé ly trich
tir dat theo thoi gian, trén cac md hinh canh tac luan canh IGa-mau va chuyén
mau trén cac loai dat khac nhau.

Dia diém thi nghiém:
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- Hoa An - Hau Giang: Khao sat luu ton Diazinon trong dat phén nhe ¢ 4
ruong chuyén canh mia

- Binh Tan - Vinh Long: Khao sat luu ton Diazinon trong dat phd sa véi
2 m0 hinh canh tac chuyén mau (xa lach xoong) va luén canh lia - mau (lGa-
khoai lang, khao sat Iuu ton Diazinon vao vy khoai lang). S6 lugng rudéng canh
tac dugc chon dé khao sat luu ton Diazinon trén mdi mé hinh 1a 4 rudng (Hinh
3.1).

Khao sat luu tdn Diazinon

I |
Pit phu sa Dat phén
l ,L
Binh Téan Hoa An
Lda - mau: Chuyén mau: Chuyén mau:
4 ruong 4 ruong 4 ruong

Hinh 3.1 So d6 khao sat luu ton thuc Diazinon ngoai dong ruong

Phuong phap khao sat: cac rudng duoc chon mot cach ngau nhién, cim
coc, cang day khoanh ving trén mét dién tich nhat dinh & mdi rudng (40 m?)
va dap bo xung quanh khu vic da chon dé giit nudc. Thude trir sau dugc sir
dung trong thi nghiém 1a DIAZAN 60EC (dugc san xuét boi Cong ty Co phan
bao vé thuc vat An Giang) chtra 60% Diazinon. Luong thubc duoc sir dung
theo liéu luong khuyén céo ghi trén bao bi (60 g/1000m?).

Thoi diém thu mau dat: mau dat duoc thu vao cac thoi diém trude khi
phun thudc, sau khi phun thude 1 ngdy, 21 ngay va 42 ngay.
Phuong phap thu miu dét, bao quan mau dat, ly trich Diazinon va xac
dinh ham lugng Diazinon & mdi thoi diém 1dy mau giéng nhu phan danh gia 6
nhiém Diazinon muc 3.2.2.1
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3.2.2.3 Luru ton thudc Diazinon md hinh canh tac luan canh lta-mau (2
lGa-1 mau, 1 lha- 2 mau) ngoai dong rudng

Muc tiéu: danh gid anh huong cia mé hinh canh tac 2 l0a - 1 mau va 1
lGa - 2 mau dén sy luu ton Diazinon trong dét trén cling mot loai dat.

Pia diém: thi nghiém dugc bd tri trén dat phl sa xa séng tai x4 Long
Khanh-huyén Cai Lay-tinh Tién Giang

Thi nghiém dugc bd tri ngoai dong dé khao sat luu ton Diazinon. Sir
dung dat d& chuyén canh lda 10 nam, sau d6 duoc chuyén doi sang 2 mé hinh
canh tac la 2 Ita - 1 mau va 2 mau - 1 lda.

B6 tri thi nghiém: thi nghiém duoc b tri hoan toan ngau nhién, voi 2
nghiém thirc, mdi nghiém thire 13p lai 4 1an. Mdi nghiém thirc duoc b tri thi
nghiém véi dién tich 1a 100 m? Xung quanh bd bao mdi nghiém thirc duoc
chén tim nylon dé han ché hién tugng thim ngang.

Nghiém thirc 1: Lua - Bip — Lla
Nghiém thirc 2: Lia — Dau — Bap

Str dung thuéc DIAZAN 60EC (dugc san xuat bai Cong ty Co phan bao
vé thuc vat An Giang) chtra 60% Diazinon. Luong thudc dugc sir dung theo
lidu lwong khuyén cdo ghi trén bao bi (60 g/1000m?).

Thoi diém thu mau dat:

- Vu Pong Xuén: trude khi phun thude, sau khi phun thuée 1 ngay,
14 ngay va 46 ngay.
- Vu Heé Thu: sau khi phun thuéc 1 ngay, 13 ngay va 26 ngay.

Phuong phap thu miu dét, bao quan mau dat, ly trich Diazinon va xac
dinh ham lugng Diazinon twong umg véi mdi thoi diém 1ay miu gidng nhu
phan d4nh gia 6 nhiém Diazinon myc 3.2.2.1
3.2.2.4 Luu ton thudc Diazinon trén md hinh canh tac chuyén mau va
luan canh lia-mau trong diéu kién nha lréi.

Muc tiéu: nham danh gia luong thudc Diazinon luu ton trong dat theo
thoi gian twong Gng timg md hinh canh tac trong cung diéu kién ngoai canh
(diéu kién moi truong, loai dat). Dong thoi, khao sat anh hudng ciia mo hinh
canh tac dén ciu triic to hopvi khuan c6 kha nang phan huy Diazinon.
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Pia diém thi nghiém: thi nghiém dugc thuc hién trong chau trong nha
luéi thudec Bo mon Khoa hoc Dat, Khoa Nong nghiép va Sinh hoc Ung dung,
Truong Pai hoc Can Tho.

Vit li¢u cho thi nghi¢m:

- Mau dat: dat sir dung trong thi nghiém duoc thu tir dat chuyén trong laa
tai Khu vuc 07, thi tran Cai Lay, huyén Cai Lay, tinh Tién Giang, dat duoc léy
0 do sau tir 0 - 30 cm.

- Hat gidng: sir dung giéng lla MTL-547 va giéng dau xanh DX 208
dugc mua tir dai 1y giéng cay trong & Thanh phé Can Tho.

- Thudc trir siu chira hoat chat Diazinon: Sir dung thuéc DIAZAN 60EC
dugc san xuét boi Cong ty CO phan bao vé thuc vat An Giang chira 60%
Diazinon.

- Tai luéi: str dung ludi nylon khong hap thu Diazinon dé may tdi luéi
chua dat.

B tri thi nghiém: Thi nghiém duoc thuc hién trong chdu, véi dudng
kinh va chiéu cao ctia mdi chau twrong tng 1a 30 cm va 15 cm. M&i chau duoc
bo sung 7 kg dét tinh theo trong lwong kho. Thi nghiém dugc bé tri theo thé
thirc hoan toan ngau nhién véi 2 nghiém thire, 4 lan lap lai.

Nghiém thtrc 1: Lua — Dau xanh — Lla
Nghiém thtrc 2: Bau xanh — Dau xanh — Dau xanh

B sung Diazinon vao dat: Diazinon duoc tron déu vao 300 g dat thu tir
mdi chau dé dat ndng d6 1,5 ppm. Sau do, dat duoc cho vao 4 tdi nho co kich
thudce 3 cm x 4 cm sao cho mdi i chira 10 g dat. Mdi tai ludi nho chira dat
dugc cho vao trong mot tai ludi 16n c¢6 kich thude 6 cm x 8 cm va bo sung dat
vao tai ludi 16n dé khdi luong dét trong 2 tli ludi (tai ludi nho va tai ludi 1on)
dat 50 g (Hinh 3.2). Trong d6, dat khi bo sung vao tai ludi 16n phai phu déu
xung quanh tii luéi nhé. CAc ti ludi chira dat duogc cho vao chau dat véi do
sau 5 cm (mdi chau dat chira 4 tai ludi chira dat).

Thoi diém thu miu dat: mau dat duoc thu vao thoi diém 1 ngay, 10
ngay, 20 va 30 ngay sau khi vui tai luéi vao chau dat. Mau dat dugc thu trong
c4c tli ludi nho (1 ti/1 1an thu mau), mdi lan thu mau sir dung 3 g dat dé khao
sat luu ton Diazinon, phan dat con lai dugc sir dung dé 1am giau mat do vi
khuan phan hiry Diazinon va trich DNA.
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Phuong phép bao quan mau dat, ly trich Diazinon va x4c dinh ham luong
Diazinon & mdi thoi diém 1y mau giéng nhu phan danh gia 6 nhiém Diazinon
muc 3.2.2.1

Hinh 3.2 Céc tai ludi chira dat d4 tron Diazinon

3.2.3 Phan lap va tuyén chon cac chiing vi khuan hiéu khi c6 kha ning
phan hiy hiéu khi Diazinon tir mé hinh canh tac lGa mau va chuyén mau.

3.2.3.1 Phan lap vi khuan hiéu khi ¢é kha ning phén hily Diazinon tir mé
hinh canh tac luan canh lda- mau va chuyén mau.

Muyc tiéu: Thu nhan cac chung vi khuan ban dia c6 kha niang phan hay
thudc Diazinon tir cac mé hinh luan canh IGa-mau va chuyén mau.

Pia diém: Vi khuan duoc phan l1ap tir cic mau dat duoc thu tai cac dia
diém Cho Méi-An Giang, Binh Minh-Vinh Long, Binh Tan-Vinh Long, Cai
Lay - Tién Giang va Hoa An-Hau Giang. S6 lwong mau dat duoc thu tai mdi
dia diém trén hai mo hinh canh tac (luan canh lia-mau va chuyén mau) duoc
thé hién trong Bang 3.1
Bang 3.1 S lwong méu dat dé phan lap vi khuan phan huy Diazinon trén cac
md hinh canh tac chuyén mau va luén canh lia-mau

Dia diém M® hinh canh tac
Chuyén mau Luén canh lta-mau

Binh Tan —Vinh Long 4 8

Binh Minh-Vinh Long 4

Hoa An-Hau Giang 5 0

Cho Mgi-An Giang 4 7

Cai Lay-Tién Giang 4 5

Téng sb 21 20
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Thu mau dat: Mau dat duoc s dung trong thi nghiém dua trén co so
thong tin diéu tra ciia du 4n RIP (Chuong trinh VLIR) hop tac giita Trudng
Pai hoc Can Tho va Bi. Cac rudng canh tac luan canh lia-mau va chuyén mau
tai mdi dia diém dugc chon 1dy miu phai c¢6 lich str va dang sir dung thude trir
sau chtra hoat chat Diazinon. Mdi ruéng, mau dat dugc ldy ngau nhién 5 diém
& do sau 0-10 cm va tron déu thanh mot mau. Mau dat duge goi trong gidy
nhém va trir trong thing lanh trong qua trinh van chuyén vé phong thi nghiém.
Déi voi lugng dat dugc sir dung dé phan lap vi khan, tién hanh phan lap vi
khuan sau khi mang vé phong thi nghiém. Luong dat con lai, sir dung dé phan
tich thanh phan 1y hoa dugc dé kho tu nhién trong phong thi nghiém. Thanh
phan 1y hoa ctia cA&c mau dat duoc thé hién trong Bang 3.2 va Bang 3.3.

Bang 3.2 Mot sé dic tinh 1y hoa ciia cac mau dat thu tir rudng luan canh lua-
mau ¢ mot sd tinh PBSCL dugc sir dung trong thi nghiém

o Sa cau dat Chat hitu co
Dia diém _ ,
Sét (%)  Thit (%) Céat (%) (%)
Binh Tan — Vinh Long 47,4 51,4 1,2 4,12 438
Cai Lay — Tién Giang 67,0 31,0 2,0 4,43 49
Cho Méi - An Giang 51,8 45,5 2,8 1,16 5,6

Bang 3.3 Mot s dic tinh 1y hoa cila cac loai dat sir dung trong thi nghiém thu
tir ruéng chuyén canh mau ¢ mot sé tinh PBSCL duogc st dung trong thi
nghiém

o, Sa cau dat Chét hitu co
bia diém W% pH
Sét(%) Thit(%) Cét (%) (%)
Cai Lay - Tién Giang 61 37 2,0 4,30 48
Hoa An — Hau Giang 57 42 1,0 4,87 45
Binh Tén - Vinh Long 60 38,5 15 2,10 55
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Phan lap vi khuan phan huy thuéc Diazinon gom 2 giai doan: lam giau mat do
va tach dong vi khuan.

(i) Lam giau mat d@§ vi khuan hiéu khi phan hily thuodc trir siu
Diazinon

Muc tiéu: stir dung mdi trudng chon loc dé tao diéu kién cho vi khuan co
kha ning phan huay thudc Diazinon gia ting mat do, dong thoi loai bé nhiing
chung vi khuan khong ¢ kha ning phan hiry thuéc Diazinon.

Phuong phap lam giau mat do vi khuan phan hay Diazinon: Sir dung moi
truong khoang t6i thiéu, b6 sung Diazinon dat nong d6 20 ppm dé 1am giau to
hopvi khuan phan hay Diazinon. Mau dat sau khi tron déu, can 10g cho vao
chai thay tinh 250 mL chtra 90 mL dung dich dém phosphate va lic voi toc do
130 rpm trong 1 gio, dé lang 15 phut sau d6 chuyén 1 mL dung dich trén sang
binh tam giac dung tich 100 mL chtra 24 mL méi truong khoang t6i thiéu c6
bo sung Diazinon dat nong d6 20 ppm (Phu luc 6) . Binh tam giéc trén duoc
lic ngang lién tuc trén may lac véi tdc dd 90 rpm, trong tdi va trong diéu kién
nhiét d6 phong thi nghiém. Khi méi truong trd nén duc thi tién hanh ciy
chuyén sang moi trudng khoang tdi thiéu co bo sung Diazinon dat 20 ppm. S6
lan ciy chuyén duoc lap lai 5 1an cho mdi t6 hopvi khuan. Két thuc qué trinh
lam giau mat do vi khuan, mdi t6 hopvi khuan dugc bd tri thi nghiém nham
khao sat kha nang phan hiy thudc Diazinon véi hai nghiém thirc nhu bén
dudi:

- Nghiém thirc 1: D6i chimg (Mdi truong khoang tbi thiéu, bo sung
Diazinon dat ndng d6 20 ppm)

- Nghiém thirc 2: Mbi truong khoang téi thiéu, bo sung Diazinon dat
ndng d6 20 ppm va chung t6 hopvi khuan

Sau 14 ngay nudi 1 cac to hopvi khuan trén may lic voi toe o 90 rpm,
ham luong thudc Diazinon con lai trong moi truong nudi duoc ly trich bang
dung moi Toluen:Acetone (2:1) va phan tich ham luong Diazinon bang hé
thong HPLC (Shimazu-LC20A): s dung cot C18, pha dong véi ty 18
Acetonitril: H,O (7:3), budc séng 254 nm, téc do dong chay ciia pha dong 1a 1
mL/phit va thé tich hat 1a 10 pL.

(if) Tach dong
Muyc tiéu: tach riéng timg dong vi khuan c6 kha nang phan hity Diazinon

dé tiép tuc cho céc thi nghiém danh gia kha nang phan hay hoat chat Diazinon.
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Phuong phap: C4c t6 hopvi khuan c6 kha niang phan hiiy Diazinon duoc
pha lodng & nhidu ndng d6 khac nhau (107-10®). HGt 50uL dung dich huyén
phul vi sinh vat da pha long nho 1én méi truong TSA va ding que cay trang
déu dén khi bé mat moi truong kho. Cac dia petri duge U tir 3 dén 5 ngdy trong
diéu kién khong c6 anh sang ¢ nhiét do phong. Tiép tuc phan dang khuan lac
Va Cay ria tirng dang khuan lac trén mdi dia petri dé tao khuan lac rdi rac (phan
dang khuan lac dira vao cac dic diém hinh thai khuan lac nhu: hinh dang, d6
ndi, bo va mau sic). Sau khi dugc cac chung vi khuan thuan va chuyén nudi
trong 6ng nghiém chira 5 mL modi truong khoang t6i thiéu c6 bd sung
Diazinon dat ndng do 20 ppm va theo ddi su phat trién cia cac dong vi khuan.

3.2.3.2 Panh gia kha ning phan hiy Diazinon ciia cac chiing vi khuan
phan lap dwgc trén cac mo hinh canh tac luan canh lia-mau va chuyén
mau.

Muc tiéu: Xéac dinh kha nang phan hiy hoat chat thudc trir sau Diazinon

ctia cac chung vi khuan phan 1ap trong méi truong khoang tdi thiéu.

Phuong phap dong nhat mat 6 vi khuan cia cac dong vi khuan: cac
dong vi khuan duoc nhan nudi mat d6 trong moi truong khoang tdi thiéu co bd
sung TSB 0,5% trong 3 ngay, trén may lic vai toc d6 90 rpm & nhiét d6 phong
thi nghiém. Sau d6 thu sinh khéi vi khuan bang cach ly tim dich nuéi & téc do
10.000 rpm va hiéu chinh d¢ duc vé ODgoo nm = 0,7 béng cach do quang phé.
Mat d6 vi khuan sau khi hiéu chinh do duc dugc xac dinh bang phuong phap
diém sdng nho giot (Hoben and Somasegaran, 1982).

B4 tri thi nghiém: Thi nghiém duoc bd tri theo thé thirc hoan toan ngau
nhién. Mdi dong vi khuan phan 1ap thé hién kha niang phat trién trong moi
truong khoang t6i thiéu dugc bé tri thi nghiém véi 2 nghiém thirc, 3 lan lap
lai.

- Nghiém thtc 1: 5000 pL moi truong khoang toi thiéu, bo sung
Diazinon dat nong do 20 ppm (D6i chimg).

- Nghiém thtc 2: 4900 puL moi truong khoang toi thiéu, bo sung
Diazinon dat nong do 20 ppm va ching 100 pL dich vi khuan véi mat do vi
khuan dugc thé hién qua Bang 3.4.
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Bang 3.4 Mat d6 ciia cac dong vi khuan twong tmg v&i ODgog nm = 0,7

Mb hinh luan canh lda-mau M® hinh chuyén mau
STT Dongvikhuan Matdo (CFU/mL)  Dong vi khuan Mat do
(CFU/mL)

1 BT50_M1 0,50x10° HA7.1 5,00x10°

2 BT50 L14 0,30x10° HA7.4 5,67x10°

3 BT51_M7 2,00x10° HA7.5 0.70x10°

4 BT52_M1 0,20x10° TA3.2 5,67x10°

5 BT52_M2 5,00x10° TA3.4 2,33x10°

6 BT52_M3 2,67x10° TA3.7 2,00x10°

7 BT52_M4 2,33x10° TA3.12 0,60x10°

8 BT52_M7 4,67x10° TA4.1 3,00x10°

9 BT53_M4 2,00x10° TA4.2 0,70x10°

10 BT4 L1 5,33x10° TA4.11 2,00x10°

11 BT4 L5 3,00x10° TA4.17 4,00x10°

12 BT4 L17 2,33x10° CM1.3 3,67x10°

13 BT4_L20 2,67x10° CM15 0,90x10°

14 CL4 M4 0,40x10° CM1.9 0,12x10°

15 CL4_M6 0,30x10° CM1.17 2,50x10°

16 CL5_M6 3,67x10°

17 CL36_M1 1,00x10°

18 CL36_M4 5,67x10°

19 CL36_M9 0,15x10°

20 CM41_M1 4,00x10°

21 CM42_L8 3,40x10°

22 CM42_L1 5,30x10°

23 CM43_M25 1,80x10°

24 CM43_M7 2,33x10°

25 CM43_M6 2,00x10°

26 CM44_L10 0,70x10°

27 CM44_L11 4,67x10°

Sau 30 ngay nudi o trén may lic voi toc d6 90 rpm, ham leong thudc
Diazinon con lai trong méi truong nudi dugc ly trich bang dung moi
Toluen:Acetone (2:1) va phan tich ham lwong Diazinon bang hé théng HPLC
(Shimazu-LC20A): str dung cot C18, pha dong vai ty 1€ Acetonitril: H,O (7:3),
budc song 254 nm, téc do dong chay cia pha dong 1a 1 mL/phat va thé tich
hit 13 10 pL.
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Sau khi x4c dinh duoc cac dong vi khuan phan huy hiéu qua Diazinon,
tién hanh nhan dién Gram, xac dinh hinh théi té bao, tinh di dong, phan ung
oxidase, phan ng catalase.

- Nhan dién Gram vi khuan: Khuan lac sau khi tach dong duoc trai 1én
lame va nho mot vai giot KOH 3%, dung tam tiét tring tron déu vi khuan va
KOH. Néu giira tam va lame kéo 1én thanh soi chi thi vi khuan duoc kiém tra
la Gram am va nguoc lai la Gram duong. Phuong phap nay dua vao kha nang
tao nhay giita sinh khi vi khuan va dung dich KOH 3%. Dudi tac dung cia
dung dich kiém loang, véach té bao cua vi khuan gram am bi pha vo 1am giai
phong DNA va tao dich nhay khi phan ung véi dung dich KOH (Suslow et al.,
1982; Hellen etal., 2013)

- Hinh thai té bao: Hinh dang té bao vi khuan duoc xem dudi kinh hién
vi quang hoc & vat kinh 100X, vi khuan dwgc nhuém mau bang Fushin 0,3%.

- Tinh di @dng: kha nang di dong cia vi khuan dugc xac dinh bang cach
cay vi khuan vao mdi truong ban ran véi 0,3% agar. Két qua quan sat d6i voi
vi khuan di dong s& lam duc méi trudng va nguoc lai thi khdng c6 kha ning di
dong (Hellen etal., 2013)

- Phan ng oxidase: sir dung tam tiét triung lay mot it khuan lac cho Ién
gidy tam cytochrome oxidase. Quan sat va ghi nhan sy thay d6i mau sac. Két
qua quan sat, doi véi vi khuan cho két qua oxidase dwong tinh s& lam gidy tam
cytochrome oxidase chuyén sang mau tim va nguoc lai 12 oxidase am tinh.

- Phan wng catalase: sir dung tam tiét trang ldy mot khuan lac va trai
déu 1én lame, sau d6 nho 1 giot dung dich H,0, 3% lén lame. Két qua quan sat
d6i véi vi khuan cho phan ung catalase duong tinh s& gay hién tugng sui bot
va nguoc lai catalase am tinh khi khéng cé hién turong sui bot.

3.2.4 Khio sat sy anh hwéng ciia mot s6 yéu t6 méi trwong Ién sy ting
trwémg clia cac dong vi khuan phan hiiy Diazinon higu qua
3.2.4.1 Anh huéng ciia nhi¢t @9 dén sy sinh trwéng cia vi khuin

Muc tiéu: xac dinh gié tri nhiét o t61 wu cho su gia tang mat do cua cac
dong vi khuan phan huy Diazinon (HA7.1, HA7.4, TA3.2, TA4.17, CL36_M4
va BT4_L1).

B6 tri thi nghiém: M&i dong vi khuan duoc bé tri trong 6ng nghiém
theo thé thirc hoan toan ngau nhién véi 3 nghiém thirc, 3 1an 1ap lai (Bang 3.5).
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Trong d6, phuong phép chung Diazinon dé dat ndng d6 20 ppm dugc thé hién
trong phu luc 7.

Bang 3.5 Thanh phan méi truong cua thi nghiém khao sat anh huéng cila nhiét
d6 dén su sinh truong cia vi khuan.

Nghiém thirc Thanh phan moi trudong (pH = 7) Nhiét d6 (°C)

1 4900 L moi trudng khoéang téi thiéu, bd sung 25
Diazinon dat néng do 20 ppm, ching 100 pL
dich vi khuan ODggg nm= 0,7

2 4900 pL moi trudng khoéang toi thiéu, bd sung 30
Diazinon dat ndng d6 20 ppm, ching 100 pL
dich vi khuan ODggo nm = 0,7

3 4900 pL moi trudng khoéang tdi thiéu, bd sung 37

Diazinon dat ndong d6 20 ppm, chang 100 pL
dich vi khuan ODggg nm = 0,7

Phuong phap hi¢u chinh d¢ duc dich vi khuan v6&i ODggo nm = 0,7: CAC
dong vi khuan duoc nhan nudi mat d6 trong moi truong khoang ti thiéu co bd
sung TSB 0,5% trong 3 ngay, trén may lic vai toc d6 90 rpm & nhiét d6 phong
thi nghiém. Sau d6 thu sinh khéi vi khuan bang cach ly tim dich nuéi & téc do
10.000 rpm va hiéu chinh d¢ duc vé ODggo ym = 0,7 béng cach do quang phé.
Mat d6 vi khuan sau khi hiéu chinh do duc dugc xac dinh bang phuong phap
diém séng nho giot (Hoben and Somasegaran, 1982). Mat d6 vi khuan tng véi
ODgoo nm = 0,7 cta cac dong vi khuan HA7.1, HA7.4, TA3.2, TA4.17,
CL36_M4 vaBT4 L1 dugc thé hién qua Bang 3.6.

Bang 3.6 Mat do dich vi khuan tmg v&i ODggo nm = 0,7 trong thi nghiém khao

sat anh huong cua nhiét do dén su sinh trudng cua vi khuan.

STT Dong vi khuan Mat ¢6 (CFU/mL)
1 HA7.1 4,67x10°
2 HA7.4 3,90x10°
3 TA3.2 3,00x10°
4 TA4.17 5,90x10°
5 CL36_M4 3,5x10°
6 BT4 L1 4,3 x10°
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Phuong phap xac dinh mat do vi khuan: Mat do vi khuan duoc xac dinh
bang phuong phap dém sdng nho giot (Hoben and Somasegaran, 1982) vao
thoi diém ban dau va sau 5 ngay nudi cay.

3.2.4.2 Anh huéng cia pH dén mat d cia vi khuan

Muc tiéu: xac dinh d6 pH tbi uu cho su gia ting mat d6 cua cac dong vi
khuan phan huy Diazinon (HA7.1, HA7.4, TA3.2, TA4.17, CL36_M4 va
BT4_L1).

B4 tri thi nghiém: M&i dong vi khuan duoc bd tri trong dng nghiém voi 4
nghiém thirc, 3 lan lap lai (Bang 3.7).

Phuong phap hiéu chinh d6 duc dich vi khuan v6i ODggg nm = 0,7 gibng
muc 3.2.4.1. Mat d vi khuan tng véi ODsgo nm = 0,7 Clia cac dong vi khuan
HA7.1, HA7.4, TA3.2, TA4.17, CL36 M4 va BT4 L1 duogc thé hién qua
Bang 3.8.

Bang 3.7 Thanh phan méi trudng cta thi nghiém khao sat anh hudéng ciia pH

dén su sinh trudng cua vi khuan.

Nghiém thac  Thanh phan méi truong (nhiét do thi nghiém: 30 °C) pH

1 4900 pL moi trudng khoang t6i thiéu, bd sung 4
Diazinon dat ndng d6 20 ppm, chung 100 pL dich vi
khUén ODeoo nm = 0,7

2 4900 pL moi trudong khoang t6i thiéu, bd sung 5
Diazinon dat nong d¢ 20 ppm, chung 100 pL dich vi
khUén ODeoo nm = 0,7

3 4900 pL moi truong khoang t6i thiéu, bd sung 6
Diazinon dat nong d6 20 ppm, ching 100 pL dich vi
khUén ODeoo nm = 0,7

4 4900 pL moi truong khoang t6i thiéu, bd sung 7
Diazinon dat ndng d6 20 ppm, chung 100 pL dich vi
khUén ODeoo nm = 0,7
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Bang 3.8 Mat d6 dich vi khuan ung voi ODgog nm = 0,7 trong thi nghiém khao
sat anh hudng ciia pH dén su sinh truong caa vi khuan.

STT Dong vi khuan Mat ¢6 (CFU/mL)
1 HA7.1 5,00x10°
2 HA7.4 4,00x10°
3 TA3.2 2,00x10°
4 TA4.17 5,33x10°
5 CL36_M4 3,00x10°
6 BT4 L1 2,33x10°

Phuong phap xac dinh mat do vi khuan: Mat do vi khuan duoc xac dinh
bang phuong phap dém sdng nho giot (Hoben and Somasegaran, 1982) vao
thoi diém ban dau va sau 5 ngay nudi cay.

3.2.4.3 Anh huéng ciia ngudn cacbon dén mat d cia vi khuan

Muc tiéu: khao sat su ting truong cia cac dong vi khuan phan huay
Diazinon (HA7.1, HA7.4, TA3.2, TA4.17, CL36_M4 va BT4_L1) trong moi
truong khoang t6i thiéu, khi c6 su hién dién cua ngudn cacbon khac (TSB,
glucose).

B4 tri thi nghiém: M&i dong vi khuan duoc bé tri trong 6ng nghiém véi 2
nghiém thirc, 3 lan lap lai (Bang 3.9).
Bang 3.9 Thanh phan méi truong cua thi nghiém khao sat anh huéng cua

nguon cacbon dén su sinh trudng cua vi khuan.

Nghiém thitc ~ Thanh phan méi trudng (pH = 7, nhiét d6: 30 Ngudn cacbon
OC)

1 4900 pL méi truong khoang téi thiéu, 0,5% glucose
ching 100 uL dich vi khuan ODgoo nm = 0,7

3 4900 pL moi truong khoang téi thiéu, 0,5% TSB
chang 100 pL dich nudi vi khudn ODgog nm =
0,7

Phuong phap hiéu chinh d duc dich vi khuan vi ODggg nm = 0,7 gibng
muc 3.2.4.1. Mat do vi khuan ung v&i ODggo nm = 0,7 clia cac dong vi khuan
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HA7.1, HA7.4, TA3.2, TA4.17, CL36 M4 va BT4 L1 duogc thé hién qua
Bang 3.10.
Bang 3.10 Mat d6 dich vi khuén ung vai ODggo nm = 0,7 trong thi nghiém khao

sat anh hudng ciia ngudn cacbon dén su sinh trudng ciia vi khuén.

STT Dong vi khuan Mat ¢6 (CFU/mL)
1 HA7.1 5,20x10°
2 HA7.4 3,67x10°
3 TA3.2 3,00x10°
4 TA4.17 5,40x10°
5 CL36_M4 2,33x10°
6 BT4 L1 3,07x10°

Phuong phap xac dinh mat do vi khuan: Mat d6 vi khuan dugc xac dinh
bang phuong phap dém sdng nho giot (Hoben and Somasegaran, 1982) vao
thoi diém ban dau va sau 5 ngay nudi cay.
3.2.4.4 Anh huéng ciia nong d9 Diazinon dén mat d cia vi khuan

Muc tiéu: Xac dinh ngudng gia tri néng d6 Diazinon gay doc hoic bi tic
ché su sinh truéng cua cac dong vi HA7.1, HA7.4, TA3.2, TA4.17,
CL36_M4.

B4 tri thi nghiém: Mdi dong vi khuan dugc b tri trong éng nghiém véi 5
nghiém thirc, 3 lan lap lai (Bang 3.11).
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Bang 3.11 Thanh phan méi truong cia thi nghiém khao sét anh hudng cua

nong do Diazinon dén sy sinh trudng cua vi khuan.

Nghiém thac  Thanh phan moéi truong (pH = 7, nhiét d6: 30 Nong d6 Diazinon

°C) (ppm)
1 4900 pL moi truong khoang tdi thiéu, 20
ching 100 uL dich vi khuan ODgoo nm = 0,7
2 4900 pL moi truong khoang tdi thiéu, 50
chiang 100 pL dich nuéi vi khuin ODgog nm =
0,7
3 4900 pL mdi truong khoang tdi thiéu, 100
chiang 100 pL dich nudi vi khuidn ODgoo nm =
0,7
4 4900 pL moi truong khoang tdi thiéu, 150
chiang 100 pL dich nudi vi khudn ODgog nm =
0,7
5 4900 pL moi truong khoang tdi thiéu, 200

ching 100 pL dich nudi vi khuan ODggo nm =
0,7

Phuong phap hiéu chinh d duc dich vi khuan v6i ODggg nm = 0,7 gibng
muc 3.2.4.1. Mat do vi khuan ung v&i ODgoo nm = 0,7 Clia cac dong vi khuan
HA7.1, HA7.4, TA3.2, TA4.17, CL36 M4 va BT4 L1 dugc thé hién qua
Bang 3.12.

Bang 3.12 Mat d6 dich vi khuén ung vai ODggo nm = 0,7 trong thi nghiém khao

sat anh huong cuia nhiét do dén su sinh trudng cua vi khuan.

STT Dong vi khuan Mat ¢6 (CFU/mL)
1 HA7.1 4,50x10°
2 HA7.4 4,00x10°
3 TA3.2 2,00x10°
4 TA4.17 5,67x10°
5 CL36_M4 3,47x10°
6 BT4 L1 4,30x10°
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Phuong phap xac dinh mat do vi khuan: Mat d6 vi khuan dugc xac dinh
bang phuong phap dém sdng nho giot (Hoben and Somasegaran, 1982) vao
thoi diém ban dau va sau 5 ngay nudi ciy.

3.2.5 Khio sat sw anh huwéng ciia mgt s6 nhén t6 sinh thai dén toc do phan
hity Diazinon ciia cac dong vi khuan phén hiiy Diazinon hi¢u qua

3.2.5.1 Anh hwéng ciia nhiét do dén toc dd phan hiy Diazinon cia cac
dong vi khuan

Muc tiéu: xac dinh khoang gia tri nhiét do thuc day sy phan huy
Diazinon cua cac dong vi khuan HA7.1, HA7.4, TA3.2, TA4.17, CL36 M4 va
BT4 L1.

B4 tri thi nghiém: Mdi dong vi khuan duoc bd tri trong éng nghiém véi
6 nghiém thire, 3 1an lap lai (Bang 3.13).
Bang 3.13 Thanh phan moi truong khoang tdi thiéu trong thi nghiém khao sat

anh hudng cua nhiét do dén toc d§ phan hily Diazinon cua vi khuan.

Nghiém thirc Thanh phan méi trudong (pH = 7, ndng do Nhiét do
Diazinon: 20 ppm) thi nghi¢ém

1 5000 pL mbi trudng khoang t6i thiéu 25°C

2 4900 pL mdi truong khoang tdi thiéu, chung 100 25°C
L dich vi khuan ODggo nm= 0,7

3 5000 pL mbi trudng khoang t6i thiéu 30°C

4 4900 pL moi truong khoang toi thiéu, chung 100 30°C
uL dich vi khuan ODggo nm= 0,7

5 5000 pL mbi trudng khoang t6i thiéu 37°C

6 4900 pL moi truong khoang tdi thiéu, chung 100 37°C

uL dich vi khuan ODggo nm= 0,7

Phuong phép hiéu chinh d6 duc dich vi khuan v6i ODggg o = 0,7 gibng
muc 3.2.4.1. Mat do vi khuan ung v&i ODggo nm = 0,7 clia cac dong vi khuan
HA7.1, HA7.4, TA3.2, TA4.17, CL36 M4 va BT4 L1 duoc thé hién qua
Bang 3.14.
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Bang 3.14 Mat d6 dich vi khuén ung vai ODggo nm = 0,7 trong thi nghiém khao

sat anh huong ciia nhiét d6 dén toc d6 phan hity Diazinon ciia vi khuén.

STT Dong vi khuan Mat ¢6 (CFU/mL)
1 HA7.1 5,33x10°
2 HA7.4 5,00 x10°
3 TA3.2 5,33 x10°
4 TA4.17 4,67 x10°
5 CL36 M4 5,33 x10°
6 BT4 L1 5,67 x10°

Phuong phap ly trich Diazinon va phan tich ham lugng Diazinon: Sau 30
ngay nudi u trén may lic véi téc dd 90 rpm, ham luong hoat chat Diazinon
con lai trong mai truong nudi dugc ly trich bang dung mdi Toluen:Acetone ty
I& 2:1. Ham luwong Diazinon duoc phan tich bang hé théng HPLC (Shimazu-
LC20A) véi ty I¢ pha dong Acetonitril:H,O 1a 7:3 va budc song 254 nm, toc
d6 dong chay ctia pha dong 1a 1 mL/phit va thé tich hat 12 10 pL.

3.2.5.2 Anh huéng ciia pH dén téc do phan hiy Diazinon cia cac dong vi
khuan

Muc tiéu: xac dinh khoang gia tri pH thiic day hodc trc ché hoat dong
phan huy Diazinon ciia cac dong vi khuan HA7.1, HA7.4, TA3.2, TA4.17,
CL36_M4vaBT4 L1

B4 tri thi nghiém: Mdi dong vi khuan duoc b tri trong éng nghiém véi
8 nghiém thire, 3 1an lap lai (Bang 3.15).
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Bang 3.15 Thanh phan méi trudng cua thi nghiém khao sat anh huong ciia pH

dén toc do phan huy Diazinon cua vi khuan.

Nghiém thirc

Thanh phan mai truong (nhiét d thi nghiém: 30 °C, pH
ndng do Diazinon 20 ppm)
5000 PL moi trrdng khoéng téi thiéu 4
4900 pL moi truong khoang tdi thiéu, chung 100 4
uL dich vi khuan ODggo nm= 0,7
5000 PL moi trrdng khoéng téi thiéu 5
4900 pL moi truong khoang tdi thiéu, chang 100 5
uL dich vi khuan ODggo nm= 0,7
5000 pL moi trrdng khoang tdi thicu 6
4900 pL moi truong khoang tdi thiéu, chung 100 6
L dich vi khuan ODggo nm= 0,7
5000 PL moi trrdng khoéng téi thiéu 7
4900 pL moi truong khoang tdi thiéu, chung 100 7

uL dich vi khuan ODggo nm= 0,7

Phuong phép hiéu chinh d6 duc dich vi khuan v6i ODggg o = 0,7 gibng

muc 3.2.4.1. Mat do vi khuan ung v&i ODggo nm = 0,7 Clia cac dong vi khuan
HA7.1, HA7.4, TA3.2, TA4.17, CL36 M4 va BT4 L1 duogc thé hién qua

Bang 3.16.

Bang 3.16 Mat d6 dich vi khuén ung vai ODggo nm = 0,7 trong thi nghiém khao

sat anh huong ciia pH dén phan huy Diazinon ciia vi khuan.

STT Dong vi khuan Mat ¢6 (CFU/mL)
1 HA7.1 6,00x10°
2 HA7.4 5,67 x10°
3 TA3.2 5,00 x10°
4 TA4.17 5,00 x10°
5 CL36_M4 5,67 x10°
6 BT4 L1 5,33 x10°
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Phuong phap ly trich Diazinon va phan tich ham lugng Diazinon: Sau 30
ngay nudi u trén may lic véi téec do 90 rpm, ham luong hoat chat Diazinon
con lai trong méi trudong nudi duoc ly trich va phan tich gidng muc 3.2.5.1.

3.2.5.3 Anh huéng ciia nong d9 Diazinon dén téc d9 phan hiy Diazinon
ciia cac dong vi khuan

Muc tiéu: xac dinh khoang gia tri néng d6 Diazinon thich hop cho hoat
dong phan huy Diazinon coia cac dong vi khuan HA7.1, HA7.4, TA3.2,
TA4.17,CL36_M4 va BT4_L1.

B6 tri thi nghiém: M&i dong vi khuan duoc bb tri trong 6ng nghiém véi
10 nghiém thirc, 3 lan lap lai (Bang 3.17).

Bang 3.17 Thanh phan méi truong cia thi nghiém khao sat anh huong cua

nong d¢ Diazinon dén toc dd phan hily Diazinon cua vi khuan.

Nghiém thac  Thanh phan moéi truong (pH = 7, nhiét d6: 30  Nong d6 Diazinon

°C) (ppm)
1 5000 pL moi trudng khoang téi thiéu 20
2 4900 pL moi truong khoang tdi thiéu, 20
ching 100 uL dich vi khuan ODgoo nm = 0,7
3 5000 PL moi trudng khoang téi thicu 50
4 4900 pL moi truong khoang tdi thiéu, 50
ching 100 uL dich vi khuan ODggg = 0,7
5 5000 pL moi trudng khoang téi thiéu 100
6 4900 pL moi truong khoang tdi thiéu, 100
ching 100 uL dich vi khuan ODgg = 0,7
7 5000 pL moi trudng khoang téi thiéu 150
8 4900 pL mdi truong khoang tdi thiéu, 150
ching 100 uL dich vi khuan ODgg = 0,7
9 5000 pL moi trudng khoang téi thiéu 200
10 4900 pL moi truong khoang tdi thiéu, 200

ching 100 uL dich vi khuan ODgoo nm = 0,7

Phuong phap hiéu chinh d6 duc dich vi khuan v6i ODggg nm = 0,7 gibng
muc 3.2.4.1. Mat do vi khuan ung v&i ODggo nm = 0,7 Clia cac dong vi khuan
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HA7.1, HA7.4, TA3.2, TA4.17, CL36 M4 va BT4 L1 duogc thé hién qua
Bang 3.18.

Bang 3.18 Mat d6 vi khuan ban d4u trong thi nghiém khao sat anh hudng cia
nhiét ¢6 dén phan hay Diazinon cia vi khuan.

STT Dong vi khuan Mat ¢6 (CFU/mL)
1 HA7.1 5,33x10°
2 HA7.4 5,00 x10°
3 TA3.2 5,33 x10°
4 TA4.17 4,67 x10°
5 CL36_M4 5,33 x10°
6 BT4 L1 5,67 x10°

Phuong phap ly trich Diazinon va phan tich ham lugng Diazinon: Sau 30
ngay nudi u trén may lic véi téec do 90 rpm, ham luong hoat chat Diazinon
con lai trong méi truong nudi duoc ly trich va phan tich gidng muc 3.2.5.1.

3.2.5.4 Anh huéng ciia mat do vi khuan dén toc do phan hiiy Diazinon ciia
cac dong vi khuan

Muc tiéu: X4c dinh méi twong quan gitra mat do vi khuan va toc 6 phan
huy Diazinon cta cac dong vi khudn HA7.1, HA7.4, TA3.2, TA4.17,
CL36_M4vaBT4_L1.

Phuong phap xac dinh mat do vi khuan: mat d6 vi khuan dugc xac dinh
dwa vao dudng chuin mdi quan hé giita gia tri OD va mat d6 té bao vi khuan
(Phu luc 7).

B4 tri thi nghiém: M&i dong vi khuan duoc bd tri trong dng nghiém véi 4
nghiém thirc, 3 1an lap lai (Bang 3.19).

Phuong phap ly trich Diazinon va phan tich ham lugng Diazinon: Sau 30
ngay nudi u trén may lac véi téec do 90 rpm, ham luong hoat chat Diazinon
con lai trong méi trudng nudi dugc ly trich bang dung mdi Toluen:Acetone ty
I& 2:1. Ham luwong Diazinon duoc phén tich bang hé théng HPLC (Shimazu-
LC20A) véi ty I¢ pha dong Acetonitril:H,O 1a 7:3 va budc song 254 nm, toc
d6 dong chay cta pha dong 1a 1 mL/phit va thé tich hat 12 10 pL.
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Bang 3.19 Thanh phan méi trudong cila thi nghiém khao sat anh hudng ciia mat
d6 vi khuan dén toc do phan hiry Diazinon

Nghiém thac ~ Thanh phin méi truong (pH7,  Mat d6 vi khuan (CFU/mL)
nhiét do: 30 °C, nong do
Diazinon: 20 ppm)

1 5000 pL moi truong khoang tdi Khong chung vi khuan
thiéu
2 4900 pL méi truong khoadng téi  6,67x10" (HA7.1) hoic

thiéu, chung 100 puL dich vi khuan ~ 7,00x10* (HA7.4) hoic
467x10* (TA3.2) hoic
5,67x10" (TA4.17) hoic
6,67x10* (BT4_L1) hoic
7,00x10* (CL36_M4)

3 4900 pL méi trudng khoang toi  4,30x10° (HA7.1) hoic
thiéu, chung 100 pL dich vi khudn  6,30x10° (HA7.4) hoic
4,00x10°> (TA3.2) hoic
6,00x10° (TA4.17) hoic
4,30x10° (BT4_L1) hoic

6,30x10° (CL36_M4)

4 4900 pL méi truong khodng téi  5,67x10° (HA7.1) hoic
thiéu, ching 100 uL dich vi khudn  5,30x10° (HA7.4) hogc
5,30x10° (TA3.2) hoic
4,30x10° (TA4.17) hoic
5,67x10° (BT4_L1) hoic

5,30x10° (CL36_M4)

3.2.6 Panh gia kha niing phan hily Diazinon trong dat ciia dong vi khuan
HA7.1 trong diéu kién phong thi nghiém

Muc tiéu: xac dinh sy thay doi ham luong lugng hoat chat Diazinon ly
trich duoc tir dat trong cac nghiém thirc sau thoi gian 30 ngdy. Pong thoi,
nghién ciru sy trong tac ctia dong vi khuan HA7.1 véi to hop vi khuantrong
dat va tuong tac voi cac dong vi khuan BT4 L1, CL36 M4, HA7.4, TA3.2,
TAA4.17 trong hoat dong phan hily hoat chat thudc trir sau Diaizinon.

Bé tri thi nghiém: Mau dat duoc sir dung trong thi nghiém duoc 14y tir
dat canh tac mia tai Xa Hoa An, huyén Phung Hiép, tinh Hau Giang (miu dat
sir dung dé phan lap dong vi khuan HA7.1). Pt c¢6 sa cau: sét 57%; thit 42%;
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cat 1%; ham luong hiru co 4,87% va pH 4,5. Thi nghiém duoc bd tri trong lo
bi thé tich 12 mL va dé yén trong tdi. Thi nghiém dugc bd tri theo thé thirc
hoan toan ngiu nhién véi 5 nghiém thire, mdi nghiém thire duoc 13p lai 3 lan.

Bang 3.20. Thanh phan méi truong cila thi nghiém khéo sat kha nang phan hiyy
Diazinon trong dat caa dong vi khuan HA7.1

Nghiém thtc  Thanh phin méi truong (nhiét do: Mat d6 vi khuan
30 °C, ndng d6 Diazinon: 20 ppm) (CFU/mL)

1 3 g dat tiét triing khong chung vi khuan

2 3 g dat tiét triing ching vi khuan HA7.1

3 3 g dat khong tiét tring khong chung vi khuan

4 3 g dat khong tiét trlng ching vi khuan HA7.1

5 3 g dat khong tiét tring ching t6 hop vi khuin
BT4 L1, CL36_M4,
HA7.1, HA7.4, TA3.2,
TA4.17

Phuong phap chung vi khuan: cac dong vi khuan BT4 L1, CL36_M4,
HA7.1, HA7.4, TA3.2, TA4.17 dugc nhan mat d) trong moi trrong khoéng tdi
thiéu ¢ bd sung 0,5% TSB trong 3 ngay trén may lic ngang véi téc do 90
rpm. Sau d6 thu sinh khéi vi khuan va hiéu chinh d¢ duc cta dich vi khuan vé
OD 600 nm = 0,7. Chung 100 uL dich huyén phi vi khuan HA7.1 d4 hiéu
chinh do duc vao nghiém thirc 2 va nghiém thirc 4. Mbi dong vi khuan hit 100
uL cho vao eppendoft 1,5 mL, sau d6 vortex va hit 100 pL dich vi khuan

chung vao dét ctia nghiém thirc 5.

Sau 30 ngay nudi 1, ham luong Diazinon trong dat & cac nghiém thirc
dugc ly trich bang dung mai diethyl ether. Phurong phép ly trich Diazinon tir
dat va loc dé 1am sach mau ly trich duoc trinh bay chi tiét & phy lyc 5.

Ham luong Diazinon sau khi dugc ly trich tir dat va loc 1am sach qua cot
Alumina, sau d6 dugc phén tich trén hé thdng sic ky khi khdi phd (GC/MS:
Gas Chromatography Mass Spectometry) véi cot sac ky Rxi 5SiIMS 30 m x
0,32 mm; film 0,25 um. Nhiét ¢6 budng bom mau 250 °C, diém giao tiép GC
va MS 250 °C, bo ngudn ion 200 °C. Thé tich mau bom 1 pL.
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3.2.7 Pinh danh céc chiing vi khuan phan hiiy Diazinon phan lap tir dat
dwoc thu tir ruong canh tac luan canh lda-mua va chuyén mau

Cé4c dong vi khuan phan hiy Diazinon dwoc nudi trong mdi truong
khoang t6i thiéu co bd sung Diazinon 20 ppm. DNA dugc tach chiét theo quy
trinh duoc trinh bay trong phu luc 1. Sau d6, san pham DNA duoc khuéch dai
bang phan tmg PCR v&i cap moi 27F/1492R ¢6 trinh ty nhu sau: 27F (5°-3°):
AGAGTT TGA TCC TGG CTC AG va 1492R (5’- 3’): TAC GGT TACCTT
GTT ACG ACTT (Justé et al., 2008b). Chu trinh nhiét cho phan tng PCR:
giai doan so khéi 95°C (5 phat), 30 chu ki: 95°C (1 phut) — 53°C (30 giay) -
72°C (90 gidy), 72°C (5 phut). San pham PCR duoc kiém tra trén gel agarose
1,5% trudce khi giai trinh tu.

Céc hoa chat dé thyc hién phan timg PCR bao gom (25 mL cho mét phan
tmg): 2,5uL buffer (5x); 0,25 pL mdi xudi 27F (10 pM); 0,25 pL mdi nguge
1492R (10 pM) (5'-3'); 2 pL DNA tinh sach; 11,75 pL mQ-H,0, 4 uL dNTPs
(10mM); 0,5 uL DMSO; 2 uL MgCl, (25 mM); 0,25 L taq (5 U/pL). Két
qua giai trinh tu dugc so sanh va do tim trén ngan hang gene NCBI trén trang
web http://blast.ncbi.nlm.nih.gov/Blast.cgi dé xac dinh mirc d6 twong dong
cta cac dong vi khuan khao sat véi cac trinh ty ¢4 huu trit trén NCBI. Sau d6
sir dung phan mém MEGAG6.06 (Tamura et al., 2013) dé xay dung cdy pha hé
di truyén ctia cac dong vi khuan phan hiry Diazinon.

3.2.8 Phwong phap phan tich va xir Iy s6 liéu

S6 lidu dugc xir Iy bang cong cu microsoft excel dé xir 1y sb liéu va vé
d6 thi. Phan mém thong k& Minitab 16.0 duoc sir dung dé phén tich phuong
sai cua c4c trung binh. Str dung phan mém MEGA6.06 dé xiy dung cdy pha
hé di truyén ciia cac dong vi khuan phan hay Diazinon.
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Chuwong 4: KET QUA VA THAO LUAN

4.1 Tinh hinh sir dung thuéc trir siu Diazinon & mét s6 tinh Pong bang
song Ciru Long

4.1.1 Co cAu cac nhém thuéc BVTV & Pong bang song Ciru Long

Qua két qua diéu tra da ghi nhan dugc 17 loai hoat chat trir co, 35 loai
hoat chat trir siu va 23 loai hoat chét trir bénh thong ké trén tat ca mo hinh. Ty

& 56 loai hoat chét cila cac nhom thude duoc thé hién qua Hinh 4.1.

31%

[ S6 loai hoat chét thudc trir bénh st dung trén ca 3
md hinh

47%

B S6 loai hoat chét thude trir ¢ sir dung trén ca 3
md hinh

B8 S6 loai hoat chat thudc trir sau sir dung trén ca 3
m6 hinh

22%

Hinh 4.1 Co ciu sd loai hoat chét ciia cac nhom thude BVTV duoc sir dung

Tu két qua khao sat vé sb loai hoat chat cua cac nhém thubec BVTV,
cho thay thudc trir sau ¢ s6 loai hoat chat dugc nong déan sir dung nhiéu nhat,
ké dén 1a thudc trir bénh va thude trir co.

Qua két qua diéu tra cho théy ¢6 su khac nhau vé sb loai hoat chét dugc
sir dung trén cac md hinh canh tac cua timg nhom thudéc BVTV (Hinh 4.2a,
Hinh 4.2b, Hinh 4.3c).
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£ Mb hinh chuyén lia

RN

2595555 @ M6 hinh chuyén mau

Korrs

555552 L A , R
o E M6 hinh luan canh IGa - mau

b) Hoat chét trir siu

c) Hoat chét trir bénh

Hinh 4.2 Co céu s6 loai hoat chat duoc st dung trén cac mé hinh canh tac cia
tirng nhom thudéc BVTV

S6 loai cac hoat chét thudce trir c6 dugc stir dung khac nhau giita ba mé
hinh canh tac, trong d6 mé hinh chuyén Iia sir dung nhiéu nhat (44%). Theo
ghi nhan trong qua trinh phong van nong dan, trén md hinh chuyén mau nong
dan c6 xu hudng sir dung mang phu nong nghiép trong qua trinh canh tac. Vi
thé gop phan han ché co dai dan dén sb loai hoat chat trir co duoc sir dung trén
mo hinh chuy&n mau it hon mé hinh chuyén lda.

Trén mo hinh luan canh lta — mau, ty 1& hoat chat trir co, it hon trén mé
hinh chuyén lda va cao hon mé hinh chuyén mau. C6 thé giai thich diéu nay la
do trén mé hinh luan canh IGa — mau co giai doan thay ddi tinh trang dat dan
dén cac lodi co dai co co hoi phét trién khi dat dang trong vu Ita. Vi thé sb loai
hoat chét trir co dugc sir dung trén md hinh luan canh IGa — mau nhiéu hon so
v6i mo hinh chuyén mau. Tuy nhién viéc st dung mang phu trong vu trong
rau mau ciing goép phan han ché sy phat trién cua hat c6 dai tir vu lia trude,
nén sb luong hoat chat trir cé dugc st dung trén mé hinh luan canh lia — mau
it hon so v&i mo hinh chuyén Ida (Hinh 4.2a).

Qua két qua diéu tra cho thiy s loai hoat chat trir sdu duoc sir dung
khéng giong nhau trén ba md hinh canh tac (Hinh 4.2b). Hoat chét trir sau
dugc sir dung nhiéu nhét trén md hinh chuyén mau (50%), ké tiép 1a mo hinh
chuyén IGa (30%) va it nhat 1a trén mé hinh luan canh lGa — mau (20%).
Nguyén nhan caa viéc s6 loai hoat chét sir dung trén mé hinh chuyén mau cao
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hon cac mo hinh con lai, 12 do cay trong trén md hinh nay c6 thoi gian sinh
truong ngan va 1a ngudn thirc an wa thich ciia nhiéu loai sau hai tir giai doan
cay mam dén khi thu hoach. Nén dé bao vé cay trong trong sudt qua trinh canh
tac, néng dan phai str dung nhiéu loai hoat chat dé phong trir nhiéu dbi tuong
sau hai. Trén mo hinh luan canh lda — mau, s6 lugng hoat chat trir sau duoc sir
dung it nhat, c6 thé giai thich diéu nay la do trong qua trinh canh tac, viéc luan
phién thay d6i cdy trong da cat dit nguon thic 4n cia sau hai. Song song do,
viéc thay doi diéu kién canh tic nhu tir dat trong mau thoang khi chuyén sang
dat lua ngap nudc, yém khi va nguoc lai d& 1am thay d6i moi trudng song cia
ching. Tir d6 1am giam kha ning gy hai ciia sau hai 1én néng san, dan dén sd
loai hoat chat trir sdu duoc st dung trén mé hinh nay it hon so véi hai mé hinh
chuyén lta va chuyén mau.

O nhom hoat chat trir bénh, trén md hinh chuyén IGa chiém ty 18 cao
nhét (35%) ké dén 1a md hinh chuyén mau (33%) va mé hinh luan canh Iia —
mau (32%). Tir két qua ghi nhan c6 thé thiy sé loai hoat chét trir bénh khong
c6 khac biét nhiéu giita cac md hinh (Hinh 4.2¢).

4.1.2 Tinh hinh sir dung thude trir siu Diazinon trén cac md hinh canh tac
(chuyén lta, luan canh lia-mau va chuyén mau) & mgt sé tinh Pong bing
song Ciru Long

Nhin chung, Diazinon dugc sir dung trén md hinh canh tac rau mau, luan
canh lGa-mau nhiéu hon trén mé hinh canh tac I0a. Két qua diéu tra cho thay,
Diazinon duoc sir dung trén mo hinh lGa-mau cé 25,6% sb ho st dung chiém
32,4% tong dién tich diéu tra; & mo hinh chuyén mau, c6 13,7% s6 ho sir dung
Diazinon chiém 13,7% tong dién tich diéu tra; trén moé hinh chuyén lua,
Diazinon dugc sir dung it hon véi 6,1% sb ho st dung trén 5,0% tong dién tich
diéu tra. Trong do, trén mo hinh chuyén lda Diazinon chi duoc sir dung & Binh
Tan-VL, trén md hinh chuyén mau chi st dung ¢ Cai Lay-TG va trén mé hinh
lUa-mau duogce st dung ¢ ca Binh Tan, Cai Lay, Chg Méi (Hinh 4.3). Bén canh
d6 liéu lugng Diazinon dugc ndng dan sir dung tai cac dia diém khao sat cling
cao hon trung binh khoang tir 2-4 lan so véi liéu khuyén céo (Hinh 4.4)
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7 Phén trim s hd sir dung Diazinon B Phén trim di¢n tich sir dung Diazinon

Cho Méi

Binh Tan

Cai Lay | Chg M6i|Binh Tan Binh Tan

Cai Lay

Cai Ly | Cho Méi

Phan tram so hd
va phén trim dién tich sir dung Diazinon

Chuyén lta LlGa-mau Chuyén mau

Hinh 4.3. Sir dung Diazinon trén cdc md hinh chuyén lda, lGa-mau va chuyén mau

O Binh Tan, s6 phiéu diéu tra 12 50 phiéu. Ngoai cay lda, cac loai ciy rau
mau duge trong phod bién ¢ day 1a khoai lang va xa lach xoong. S6 liéu thong
ké cho thay Diazinon dugc sir dung trén cac md hinh canh tac: chuyén lda va
lGa-mau (Hinh 4.3). Trong d6, trén mo hinh chuyén la c6 21,4% s6 ho sir
dung chiém 11,5% tong dién tich diéu tra; trén mo hinh luan canh lGa-mau c6
38,1% s6 ho sir dung chiém 39,6% tong dién tich diéu tra. Céc loai thudc
BVTV co6 chua Diazinon dugc st dung ¢ day nhu Basudin 10H, Diazan
50ND, Diazan 60EC. Liéu luong Diazinon dugc nong dan sir dung cao hon
nhiéu 1an so véi khuyén cdo, trung binh luong Diazinon dugc st dung tai Binh
Tan cao hon khuyén cdo khoang 2 lan trén mé hinh chuyén lda va cao hon
khoang khoang 4 1an so v&i liéu khuyén cdo trén mo hinh lda-mau (Hinh 4.4).
Cu thé, voi thude Diazan 60EC dugc st dung trén mé hinh chuyén Ida trong
khi lidu khuyén c4o 1a 198 g/1.000m?/nam thi néng dan s dung v&i lidu 600
g/l.OOOmz/ném (chia 1am 3 lan sir dung) cao hon gép khoang 3 lan so véi li¢u
khuyén céo. Trén md hinh lda-mau, véi thudc Diazan SOND trong khi liéu
luong khuyén céo 1a 200 g/1000m?*nam thi lidu luong st dung 1a 1.200
9/1.000m?/nam (v&i 24 1an sir dung) cao hon gép 6 lan so v6i khuyén cdo, hay
v6i thude Basudin 10H duge s dung & vu mau trong khi liéu luong khuyén
c40 1a 100 g/1.000m?/nam thi liéu lwong sir dung 14 1.000 g/1.000m*/nam (v6i
1 lan sir dung) cao hon gap 10 lan so v&i khuyén céo. Nhin chung, Binh Tan la
noi c6 lidu luong Diazinon duoc st dung nhiéu nhat tai trong cac dia diém
diéu tra tinh hinh sir dung thuéc BVTV.
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Hinh 4.4 Liéu luong sir dung Diazinon trong cac mé hinh canh tac

Ch thich: Liéu luong khuyén cdo duwoc tinh dua theo sé lan sir dung trong nam va dua vao liéu
khuyén cdo trén bao bi.

O Cho Méi, s6 lugng phiéu diéu tra 12 48 phiéu. Bén canh cay lua, loai
CAy rau mau tai cac ho diéu tra trén mo hinh chuyén mau va lia-mau kha da
dang nhu 6t, bép, bép rau, dua leo, khoai mon, kho qua, bau bi... Cac loai
thude trir sau duroc noéng dan str dung ciing kha da dang dé phong trir sdu hai
nhu sau an 14, sau keo, sau xanh, bo tri, sau duc trai... S liéu diéu tra riéng voi
Diazinon cho thay c¢6 1/17 ho diéu tra (twong dwong 5,9%) chiém 3,7% tong
dién tich diéu tra trén mo hinh lia-mau (Hinh 4.3). Loai thuéc BVTV chira
Diazinon dugc nong dan Chg Mai st dung 1a Basudin 10H. Tuwong tu Cho
Méi, tai Binh Tan nong do va lidu luong & day ciing cho thay tinh trang st
dung thudc cao hon so v6i khuyén cdo, trong khi lidu lugng khuyén céo 1a 100
9/1.000m*nam thi ndng dan s dung v&i lidu lugng 1a 167 g/1.000m*/nam,
cao hon khuyén céo khoang 2 lan (Hinh 4.4). Két qua diéu tra ciling cho thiy
tai cac ho nong dan dugc diéu tra trén mé hinh chuyén lGa, 1Ga mau va chuyén
mau tuy hién tai it sir dung thudc chira hoat chat Diazinon nhung trong lich sir
canh tac cua da s6 cac ho diéu tra tai Chg Méi trong vong 20 nam c6 sir dung
céc loai thude chtra Diazinon nhiéu véi lidu lwong cao. Nhin chung, so véi dia
diém Binh Tan va Cai Lay, sb loai thudc va liéu lugng Diazinon dugc st dung
it hon. Nguyén nhén c6 thé do diéu kién canh tac, loai cdy trong ciing nhu
trinh d6 canh tac cua ngudi dan ¢ ting dia diém 1a khac nhau vi thé ma loai
thuéc BVTV duoc st dung cling nhu lidu lugng st dung sé khéac nhau.
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O Cai Lay, s6 phiéu diéu tra 1a 45 phiéu. Bén canh cay lua, cac loai cay
rau mau tai khu vuc nay rat da dang nhu mudp, bap, dua leo, ca phdi, dau bap,
dwa hau... Vi vay céc loai thudc trir sau duoc sir dung & ddy da dang nhat trong
cac khu vyuc khao sat nham phong trir cac loai siu hai nhu: sau duc trai, sau
duc than, su vé bua, ray xanh, bo tri... Két qua diéu tra ciing cho thiy, ciing
tuong ty nhu Chg Mdi, do dac diém da dang cay tréng, nhiéu loai sau hai nén
viéc st dung thubc trir sdu & day ciing da dang va lidu luong cao. SO lidu
thong ké cho thdy Diazinon dugc sir dung trén mo hinh chuyén mau va vu
mau trong mé hinh lGa-mau. Trong d6, trén mo hinh chuyén mau c6 35% sb
ho sir dung chiém 36,2% tong dién tich diéu tra; trén mé hinh lGa-mau c6 60%
s6 ho chiém 50,8% tong dién tich diéu tra (Hinh 4.3). Céc loai thuéc BVTV
chtra Diazinon dugc st dung ¢ day la Basudin 10H, Diazan 10H va Vibasu
40EC. Ciing twong ty nhu & Chg Méi va Binh Tan, liéu luong Diazinon duoc
sir dung & Cai Lay cao hon khoang 2 1an so véi liéu khuyén c4o trén mé hinh
lGa-mau (Hinh 4.4). Cu thé, d6i v6i thudc Basudin 10H duoc st dung trén md
hinh chuyén mau Diazinon duoc st dung véi lidu lwong 13 200 g/1.000m*/nam
trong khi liéu khuyén céo 1a 100 g/1.000m*/nam (v6i 1 1an st dung), cao hon
gap 2 1an so véi liéu khuyén cao. Trén md hinh chuyén mau, Diazinon thuong
dugc st dung véi lidu tir 1-2 lan so voi khuyén cdo. Cu thé, thudc Basudin
10H trong khi liéu lwvong khuyén cao 12 200 g/1.000m®/nam (chia lam 2 1an sir
dung) thi lwong Diazinon dugc sir dung 13 400 g/1.000m%/nim, cao hon 2 lan
S0 véi khuyén céo. Tuy nhién, & day van co truong hop sir dung Diazinon it
hon so véi lidu khuyén céo, nguyén nhan la do thudc trir sau chtra Diazinon
dugc phdi tron véi mot sd loai thude khac nhu Regent 800WG (hoat chat:
Fipronil) hay Padan 95SP (hoat chat: Cartap).

TOm lai, tai cac dia diém khao sat, thudc trir sdu duoc sir dung kha da
dang vé chung loai hoat chat ciing nhu ché pham thuwong mai. Két qua théng
ké cho thay Diazinon dugc s dung phd bién ¢ huyén Binh Tan-VL va Cai
Lay-TG. Liéu luong Diazinon dugc nong dan sir dung cao hon khuyén céo tir
2-4 lan. Diazinon duoc sir dung trén mo hinh canh tac rau mau nhiéu hon trén
mé hinh canh tac lla. Didu nay c6 thé do mot sd nguyén nhéan nhu: thir nhat,
trén mo hinh canh tac lUa, do dic tinh cdy laa, sdu hai thuong xuat hién vao
thoi ki dau (thoi ki sinh truong dinh dudng) do d6 thude trir sdu sé& dugc sir
dung & thoi ki ndy, vé sau trén rudng laa it xuat hién sau hai. Thém vao d6 1a

su xuét hién cua nhiéu loai thudc BVTV véi nhiéu loai hoat chat mdi, khi canh
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tac 1au ndm c6 thé xuat hién tinh trang khang thudc nén ndng dan d4 thay doi
cac loai thuéc moi, do d6 Diazinon ciing phan nao it duge str dung; thtr hai,
trén mo hinh chuyén mau, luan canh lGa-mau: cé sy da dang vé loai cay trong
nén ciing da dang vé loai sdu hai. Vi thé, xac suat Diazinon dugc sir dung cao

hon.

Ngoai ra, trong qua trinh diéu tra tai cac dia diém ciing ghi nhan dugc
tinh trang nhu str dung thudc qué lidu va cach xir Iy vo bao thudc ngay tai
ruong hodc vit xuéng séng hd gan rudng. Pay cé thé 12 mot trong nhiing
nguyén nhan 1am 6 nhiém moi trudng, gy anh hudng dén stc khoe ciia con
nguoi.

4.2 O nhiém hoat chat thudc trir siu Diazinon ngoai dong rugng ¢ Pong
bang sdng Ciru Long

Két qua phan tich ham luong hoat chét thudc trir sau Diazinon trong dt
vao thoi diém sau khi thu hoach tai cac dia diém déu phéat hién du luong
Diazinon (Hinh 4.5). Trong d6, ham lugng Diazinon trong dét cao nhat tai Cai
Lay trén moé hinh chuyén canh mau la 23,2 ppb. Qua d6, cho thiy néu sau mdi
vy canh tac du luong cua Diazinon kha cao. Nhung sau khi két thac vu canh
tac, néng dan tiép tuc sir dung Diazinon dé bao vé cay trong cho vu tiép theo
va du luong Diazinon tiép tuc tich liy trong dat.
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Hinh 4.5 O nhiém Diazinon tai mot s6 dia diém & PBSCL
Ghi chii: dia diém Hoa An |a mér x4 thuge huyén Phung Hiép, tinh Hdu Giang
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4.3 Luru ton thude trir siu Diazinon

4.3.1 Lwu ton thude trir siu Diazinon ngoai ddong rudng tai Hoa An —Hau
Giang va Binh Téan-Vinh Long

- Tai Hoa An-Hau Giang

Ham lugng Diazinon c6 kha nang ly trich trong dét canh tac mia dugc
phan tich theo thoi gian duoc thé hién qua Hinh 4.6. Ham lugng Diazinon
giam déan theo thoi gian va khac biét co y nghia thong ké so véi thoi diém sau
khi phun thudc 1 ngdy. Ham lugng Diazinon giam manh nhét trong giai doan
1 - 21 ngay sau phun giam 95,5% v&i toc do phan huy 4,54 %/ngay, giai doan
21 — 42 ngay sau phun ham luong Diazinon giam 3,0% v&i téc d6 phan huy
0,14%/ngay. Nhu vay, trén md hinh chuyén canh mia Diazinon phan hay véi
tdc d6 kha cao va néu mot vu nong dan chi str dung thubc Diazinon mot lan,
thi sau mot vu canh tac du lugng Diazinon s€ phan huy hoan toan.
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0 ‘ T ‘ =
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Hinh 4.6 Luu ton Diazinon trén md hinh chuyén canh mia tai Hoa An-Hau
Giang (2013)

Ghi chi: NSP: Ngay sau phun, cac chi cdi khdc nhau thé hién su khdc biét co y nghia thong ké giia
cac nghiém thikc

- Tai Binh Tan —Vinh Long

Theo két qua nghién ciru, ham luwong Diazinon trong hai mé hinh canh
tac tai Binh Tan giam dan theo thoi gian va khéc biét c6 y nghia thong ké so
vé6i thoi diém 1 ngdy sau khi phun thude trir sau chtra hoat chét Diazinon. Trén
mo hinh luan canh lia-mau (vu khoai lang), ham lugng Diazinon cao nhat &
thoi diém 1 ngay sau phun 1 488 ppb va dén 42 ngdy sau phun thi khdng phat
hién Diazinon trong dat. Him lwong Diazinon giam manh nhat trong giai doan
1 - 21 ngay sau phun (68%) véi toc d6 phan huy 3,24 %/ngay, giai doan 21 —
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42 ngay sau phun ham luong Diazinon giam 32% véi toc do phan huay
1,52%/ngay (Hinh 4.7).
600 | a
500
400
300

200

Ham lwgng Diazinon (ppb)
!

100 C

0
1 NSP 21 NSP 42 NSP

Hinh 4.7 Luu ton Diazinon trén mé hinh luan canh lGa-khoai lang (vu khoai
lang) tai Binh Tan-Vinh Long (vu BPong Xuan, 2013)
Ghi chi: NSP: Ngay sau phun, cac chir cdi khdc nhau thé hién su khéc biét ¢6 y nghia thong ké giita
cac nghiém thikc
Trén mo hinh chuyén canh mau, ham luong Diazinon cao nhat vao thoi
diém 1 ngay sau phun 318 ppb va thap nhit ¢ thoi diém 42 ngay sau phun 3,52
ppb. Ham luong Diazinon giam manh nhat trong giai doan 1 — 21 ngay sau
phun giam 82,6%, véi toc do phan hity 3,93%/ngay, giai doan 21 — 42 ngay
sau phun ham luong Diazinon giam 16% véi téc do phan hay 0,76%/ngay
(Hinh 4.8).
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Hinh 4.8 Luu ton Diazinon trén mé hinh chuyén mau (xa lach xoong) tai Binh
Tan-Vinh Long (vu BPong Xuan, 2013)

Ghi chi: NSP: Ngay sau phun, cac chir cdi khdc nhau thé hién su khéc biét ¢6 y nghia thong ké giita
cac nghiém thikc

Qua két qua phan tich trén cho thiy tbc do phan huy Diazinon khac nhau
trén cac mo hinh canh tac luan canh lta-mau va chuyén mau. Theo cac nghién
cru trude cua cac nha khoa hoc trén thé gigi cho thiy toc do6 phan huy
Diazinon trong dét phu thudc vao nhiéu yéu té6 nhu pH, ham luong chat hitu
co va yéu td hiru sinh (vi sinh vat). Trong d6, toc dd phan huy Diazinon cao
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khi pH dat co gia tri axit hodc kiém va Diazinon bén trong dat khi pH dat
trung tinh (Chapman and Cole, 1982). Nhung pH dét tai cac dia diém trén céc
md hinh canh tac cd gi4 tri trong dwong nhau (Bang 3.2, Bang 3.3), vi thé toc
d6 phan huy Diazinon khac nhau trong dat tai cac dia diém Binh Tan-Vinh
Long va Hoa An — Hau Giang trén cac mé hinh canh tac (luan canh lda-mau
va chuyén mau) c6 thé phu thudc vao cac yéu té khac. Két qua phan tich ham
luong chat hitu co trong dat tai Hoa An —Hau Giang va Binh Tan —Vinh Long
(Bang 3.2, Bang 3.3) ty 1¢ thuan v&i toc do phan hay Diazinon trong dat (Hinh
4.6, Hinh 4.7, Hinh 4.8). Két qua nghién ctru nay tuong tu két qua nghién ciru
cua Sattar (1990) va Konrad et al., (1967) téc do phan hay Diazinon trong dét
tang khi ham luong chét hiru co ting. Bén canh d6, ham luong chét hiru co
trong dét ty 1¢ thuan véi mat do vi sinh vat nén d& gop phan gia tang kha nang
phan huy Diazinon (Sarmah et al., 2009). Nhu vdy trong trudng hop trén toc
d6 phan huy Diazinon c6 thé phy thudc vao ham lugng chat hitu co trong dét
va mat do vi sinh vat dat.

Tir két qua phan tich trén cho thay, tbc do phan huy Diazinon rat cao trén
ca hai mo hinh chuyén canh mau (xa lach xoong) va mé hinh luan canh lda-
mau (vu khoai lang). Tuy nhién, thi nghiém chi khao trén mot 1an phun thudc
chira hoat chat Diazinon vao dau vu canh tac cdy trong. Trong diéu kién san
xuat thuc té, néng dan st dung thudc trir siu Diazinon véi tan suét rat cao trén

mdi vu. Nén tiém 4n nguy co 6 nhiém do thudc trir sau Diazinon rat cao.

4.3.2 Lwru ton thude Diazinon trén md hinh canh tac luan canh lta-mau (2
lGa-1 mau, 1 lba- 2 mau) tai Long Khanh-Cai Lay-Tién Giang

Vu Dong Xuén, trong laa trén ca 2 mo hinh canh tac. Két qua thi nghiém
cho thay, ham lwong Diazinon trong dat canh tac trén ca hai mo hinh déu luu
ton tir vu canh tac trudc, dao dong tir 0,79 ppb dén 1,81 ppb (thoi diém trudc
phun thudc). Vao thoi diém 1 ngay sau khi phun thudc, ham lwong Diazinon
trén mo hinh luén canh 2 lda — 1 mau va mé hinh luan canh 1 l0a — 2 mau cao
nhét, twong tng 1a 3,30 ppb va 4,37 ppb. Sau 46 ngay phun thuéc ham lugng
Diazinon con lai khoang 50% trén ca 2 mé hinh canh tac, véi tc do khoang
1,08%/ngay. Qua d6 cho thdy, voi tbe d6 phan huy 1,08/ngay thi sau mot vu
canh tac lta ham lwong Diazinon van luu ton dén vu sau (Hinh 4.9).
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Hinh 4.9 Luu ton Diazinon trong cac md hinh canh tac 1 lia-2 mau (vu laa) va
2 l0a-1 mau tai Long Khéanh, Cai Ly, Tién Giang (vu Pong Xuén 2013)

Ham lugng Diazinon (ppb)

Két qua nghién ciru luu ton cua Diazinon trén mé hinh luan canh 1 lda -
2 mau (tréng dau xanh) (Hinh 4.10), cho thiy ham luong Diazinon giam voi
téc do rat cao theo thoi gian va khac biét co y nghia théng ké so véi thoi diém
1 ngay sau khi phun thuéc. Ham luong Diazinon cao nhat ¢ thoi diém 1 ngdy
sau phun (37 ppb) va thap nhat ¢ thoi diém 26 ngay sau phun (3 ppb). Giai
doan 1 — 13 ngay sau phun, ham lwong Diazinon giam manh nhat, giam 79%
Vi tbe do phan huy 6,58%/ngdy. Giai doan 13 — 26 ngay sau phun ham luong
Diazinon giam 13% v&i téc do phan hay 1%/ ngdy. Nhu vay, sau 26 ngdy
phun thudc trir sdu Diazinon, thi ham leong Diazinon giam 92% voéi toc do
phan huy trung binh la 3,54%/ngay.
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Hinh 4.10 Luu t6n cua Diazinon & mé hinh luan canh 1 I0a — 2 mau (dau
xanh) tai Long Khanh, Cai Lay, Tién Giang (vu Hé Thu 2013)

70



Ghi chi: NSP: Ngay sau phun, cac chit cdi khdc nhau thé hién su khéc biét ¢6 y nghia thong ké giita
cac nghiém thikc

Qua két qua phan tich trén cho thay mé hinh canh tac c6 anh hudéng dén
Iwu ton Diazinon va toc d6 phan huy Diazinon. Viéc thay d6i diéu kién thoang
khi trong mo hinh canh tac luan canh lda-mau (1 l0a-2 mau, 2 lda-1 mau) thi
vu laa, toc do phan hay Diazinon khéng khac biét vao cac thoi diém. Nhung &
vy mau (dau xanh) cia md hinh 1 lGa-2 mau toc do phan huy Diazinon cao
hon vy lia. Qua dé cho thay, trén cing md hinh canh tac nhung tc d6 phan
huy Diazinon khac nhau vao vu mau va vu ltaa (m6 hinh canh tac luén canh
lGa-mau). Thi nghiém nay duoc thuc hién trén cing rugng canh tac cay trong
vi thé da loai trir cac nhan t6 sinh thai anh huong dén téc do phan huy
Diazinon nhu nhiét do, pH va ham luong chit hitu co. Bén canh dé theo
nghién ctru ciia Armstrong et al., (1967) trong dat phan huy sinh hoc Diazinon
1a con duong chinh. Nhu vy cau triic ctia t6 hgpvi khuan phan hiy Diazinon
trong dat vao vy mau va vy laa (mé hinh 1 lGa-2 mau) c6 thé khac nhau duoc
thé hién qua Hinh 4.11.

Két qua dién di bién tinh ting cip (DGGE) cua san pham PCR véi cip
moi 341F-GC va 534R, mau sb (1) c6 2 vach (t6 hopvi khuan dat vao vu lua)
va mau s6 (2) ¢6 3 vach (t6 hopvi khuan dat vao vu mau) (Hinh 4.11). Trong
d6, mdi vach 12 mot nhdm vi khuan. Do ¢am va kich thude caa vach, thé hién
mat do vi khuan trong t6 hopvi khuan. Vi tri vach c6 ki hiéu m; xuat hién
trong hai mau, chimg t6 nhém vi khuan nay c6 thé sinh truéng tot trong ca hai
ché do thoang khi. Cac vi tri vach con lai thé hién sy ting truong khac nhau
cta céc lodi vi khuan ¢ hai ché d6 thoang khi. Nhu vy, trong diéu kién canh
tac thuc té ngoai dong rudng su thay doi mia vu trong mé hinh canh tac luan
canh lla-mau, 1am thay d6i cu triic cua to hopvi khuan phan huy Diazinon.
Hai t6 hopvi khuan nay thé hién kha nang phan hily Diazinon hiéu qua, nhung
cac dong vi khuan duogc phan lap tir hai t6 hopnay khong phan hay Diazinon,
trong moi truong khoang t6i thiéu c6 bo sung Diazinon 20 ppm. Qua d6 cho
thdy, cac dong vi khuan trong ca hai t6 hopco thé ¢ su twong tac v6i nhau
trong hoat dong phan huy Diazinon.
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Hinh 4.11. Pién di d6 vé cac to hopvi khuan: (1) vu lta, (2) vu mau cia mo
hinh luan canh 1 lba- 2 mau
Tir két qua trén cho thiy vi khudn c6 vai trd quan trong trong phan huay
Diazinon, két qua nay tuong tu v4i két qua nghién ciu caa Sharom et al.,
(1980b) va Armstrong et al., (1967).

4.3.3 Luu ton thude Diazinon trén mé hinh canh tac chuyén mau va luan
canh lia-mau trong diéu kién nha lréi.

Két qua khao sat Iuu ton Diazinon trén cac md hinh canh tac trong diéu
kién nha ludi dugc thé hién qua Hinh 4.12, Hinh 4.13 va Hinh 4.14.

Qua két qua khao sat Iuu ton ciia Diazinon trén md hinh luan canh 2 lda
— 1 mau (tréng dau xanh) cho thdy ham lugng Diazinon giam theo thoi gian,
va khac biét c6 ¥ nghia thong ké so voi thoi diém 1 ngdy sau phun. Ham luong
Diazinon cao nhit ¢ thoi diém 1 ngay sau phun (6958 ppb) va thap nhét & thoi
diém 30 ngay sau phun (772 ppb). Ham luong Diazinon giam manh nhét trong
giai doan 1 — 10 ngay sau phun, giam 66% véi toc do phan hiy 6,6%/ngay,
giai doan 10 — 20 ngay sau phun giam 19% voéi toc do phan hiy 1,9%/ngay va
giai doan 20 — 30 ngay sau phun giam 4% véi téc 6 phan hiy 0,4%/ngay.
Sau 30 ngay phun thudc, ham lwong Diazinon trong dit ly trich dwogc 1a 11%.
Két qua nay duoc trinh bay ¢ Hinh 4.12.
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Hinh 4.12 Luu ton cta Diazinon trén mé hinh luan canh 2 lGa — 1 mau (dau
xanh) trong diéu kién nha luéi (2014)
Ghi chi: NSP: Ngay sau phun, cac chit cdi khdc nhau thé hién su khéc biét c6 y nghia thong ké giita
cac nghiém thikc

Két qua thé hién & Hinh 4.13 cho thay ham lugng Diazinon trén mé hinh
luan canh 2 lGa — 1 mau (trong lGa) giam dan theo thoi gian va khac biét ¢6 y
nghia thong k& so voi thoi diém 1 ngdy sau phun. Ham luong Diazinon cao
nhat & thoi diém 1 ngdy sau phun (4361 ppb) va thap nhat ¢ thoi diém 30 ngay
sau phun (1026 ppb). Ham luong Diazinon giam manh nhat trong giai doan 1
— 10 ngay sau phun, giam 53% voi tdc do phan hiy 5,3%/ngay; giai doan tir
10 — 20 ngay sau phun, giam 19% v&i toc d6 phan huy 1a 1,9%/ngay va giai
doan tir 20 — 30 ngay sau phun giam 4% véi tdc d6 phan hity 0,4%/ngay. Ham
lwong Diazinon ly trich duoc tir dat sau 30 ngay phun thudc 13 24%.
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Hinh 4.13 Luu t6n caa Diazinon trong mé hinh luén canh 2 lta — 1 mau (vu
lta) trong diéu kién nha luéi (2014)
Ghi chi: NSP: Ngay sau phun, cac chir cdi khéc nhau thé hién s khéc biét ¢6 ¥ nghia thong ké giika
cac nghiém thikc
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Qua két phan tich trén, cho thay trén cing mot mo hinh canh tac luan
canh 2 lGa — 1 mau, nhung cay trong khac nhau thi sy luu ton ctia Diazinon
khac nhau. C6 thé nguyén nhan l1a do ciy trong anh huong dén phan huay
Diazinon hoic c6 thé ché do thoang khi khac nhau 1a tac nhan quyét dinh sy
tang trudng cua to hopvi khuan hiéu khi phan hay Diazinon.

Két qua phéan tich ham lugng Diazinon trong dat trén md hinh chuyén
canh mau (d4u xanh), cho thidy ham luong Diazinon giam tuyén tinh theo thoi
gian va khac biét c6 ¥ nghia thong k& so véi thoi diém 1 ngdy sau khi phun
thudc (Hinh 4.14). Ham lugng Diazinon cao nhat ¢ thoi diém 1 ngdy sau phun
7012 ppb va thap nhat ¢ thoi diém 30 ngay sau phun 882 ppb. Giai doan tir 1 —
10 ngay sau phun ham lugng Diazinon giam cao nhét, giam 66% véi toc do
phan huy 6,6%/ngay; giai doan tir 1 — 20 ngay sau phun giam 21% véi toc do
phan huy 2,1%/mgay va giai doan tir 20 — 30 ngay sau phun giam 10% véi tc
d6 phan huy 1%/ngay. Sau 30 ngay phun thudc, ham luong Diazinon ly trich
duogc tir dat canh tac chuyén canh mau (d4u xanh) 1a 13%.
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Hinh 4.14 Luu ton cua Diazinon trén moé hinh chuyén canh mau (déu xanh)

trong diéu kién nha ludi (2014)

Ghi chi: NSP: Ngay sau phun, cac chir cdi khac nhau thé hién su khdc biét ¢6 y nghia thong ké giita
cac nghiém thic

Két qua khao sat luu ton Diazinon, trén cac md hinh canh tac luan canh
lia mau va chuyén mau trong diéu kién nha ludi, tuong tu nhu két qua khao
sat ngoai dong rudng. Mo hinh chuyén mau téc do phan huy Diazinon cao
nhat, mirc d6 luu ton thap nhat sau khi két thuc vu canh tac. Trén md hinh luan
canh lGa-mau, vu mau Diazinon phan hiy véi tée d6 16n hon so voi vu lua.

Tir két qua trén cho thay, téc d6 phan hiy Diazinon khéac nhau trén cac
mo hinh canh t&c luan canh lGa-mau va chuyén mau, méac du thi nghiém duoc
bd tri trén cing mot loai dat thu tir mot rudng canh tac. Bén canh d6 diéu kién
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ngoai canh trong nha ludi twong ddi dong nhat, nhung tdc do phan huy
Diazinon khac nhau, nguyén nhan c6 thé 1a do hoat dong ciia t6 hopvi khuan
dat trong phan hay Diazinon. Két qua nay twong ty két qua nghién ctu cia
Sarmah et al., (2009) vi khuan c6 vai trd quan trong anh huéng dén toc do
phan hity Diazinon. Nhu vy cdu tric ctia to hopvi khuan phai khac nhau trén
cac md hinh canh tac luan canh lia-mau va chuyén mau vi toc do phan huy
Diazinon khac nhau. Céu tric céc to hopvi khuan dugc thé hién qua Hinh 4.15

Trén mo hinh chuyén canh mau, két qua dién di bién tinh ting cip
(DGGE) cua san pham PCR véi cap moi 341F-GC va 534R, gém 6 vach khac
nhau duoc thé hién qua mau sé (3) Hinh 4.15. Trong d6, mdi vach co thé 1a
mot nhém vi khuan co kha nang phan huy Diazinon. Trén mé hinh luan canh
lGa mau vao vu lua, két qua dién di bién tinh ting cdp voi mau sé (1) gdm 3
vach va 4 vach vao vu mau mau sé (2). Trong d6, mot s6 vach d¢am nét & miu
s6 (1) (vu lta) lai rat nhat & mau s6 (2) (vu mau) va nguoc lai. Pidu ndy ching
t6 rang, khi do thoang khi trong dat canh tac thay d6i: do thoang khi cao vao
vy mau va do thoang khi thip vao vu lia, s& anh huong dén céu tric cta to

hopvi khuan phan hity Diazinon.

0 @ ©

Hinh 4.15 Dién di d6 vé cac t6 hopvi khuan: (1) mé hinh luan canh IGa mau vy
lUa, (2) mé hinh luan canh lda mau vy mau (dau xanh), (3) moé hinh chuyén

canh mau (dau xanh)
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4.4 Lam giau mat a9 t6 hgpvi khuan phan hiy thude trir siu Diazinon
- Trén mo hinh chuyén mau

Tir 21 miu dat gdm 4 mau ¢ Cai Lay, 4 mau ¢ Binh Minh, 4 mau ¢
Binh Tan, 5 mau & Hoa An va 4 mau ¢ Cho Méi d4 lam giau mat d6 21 t6 hop
vi khuan phan hay Diazinon. Sau 3-5 ngay nudi cay t6 hop vi khuan thi moi
truong chuyén sang duc hon so véi dbi chimg, diéu nay chang to vi khuan co
thé phat trién va co su gia ting vé mat do trong maéi truong khoang toi thiéu co
bo sung Diazinon 20 ppm nhu 14 nguén cacbon (Hinh 4.16). Tuy nhién, mdi to
hop vi khuan c6 d6 duc khac nhau.

Hinh 4.16 Sy phat trién cua to hop vi khuan trong méi truong khoang tdi thiéu

Ghi chii: PC (Péi chimg): Moi triweong khodng toi thiéu + Diazinon 20 ppm

- Trén mo hinh luan canh lda-mau

Hai muoi t6 hop vi khuan dugc 1am giau mat do tir cac mau dat thu duoc
tai cdc rudng luan canh lia-mau bao gom 12 mau ldy ¢ vu mau va 8 mau lay ¢
vy lta. Cac mau duoc 1am gidu mat do trong moi trudng khoang toi thiéu co
bd sung Diazinon 20 ppm. Sau thoi gian 1am giau tir 3-5 ngay, tat ca cac dich
nubi cia cac t6 hop vi khuan déu tré nén duc hon so véi d6i chung (Hinh
4.17). Tiép tuc chuyén cac t6 hopvi khuan sang méi truong khoang tbi thiéu
méi c6 chira Diazinon 20 ppm dé 1am giau mat do. Sau khi ciy chuyén vi
khuan dé nhan mat do dén 1an thi nam, tién hanh thi nghiém danh gia kha
nang phan hiy Diazinon cia 20 t6 hop vi khuan trong méi truong khoang toi
thicu.
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Hinh 4.17 Sy phat trién ciia mot s6 t6 hop vi khuan trong méi truong khoang
t6i thiéu c6 bo sung Diazinon 20 ppm.
Ghi chiti: PC: Méi truong khodng téi thiéu + Diazinon 20 ppm
4.5 Panh gia kha niing phan hiy thude trir siu Diazinon cia cac t6 hop vi
khuan

4.5.1 Panh gia kha ning phan hiy thude trir siu Diazinon cia cac to hop
vi khuan lam giau tir dat chuyén mau

Thi nghiém danh gia kha niang phan huy Diazinon duoc bb tri trong
moi truong khoang t6i thiéu. Két qua thi nghiém sau 14 ngay nudi ciy, c6 10
t6 hop vi khuan phan hay Diazinon hiéu qua, giam tir 14,3 dén 37,9% va khéc
biét c6 y nghia thong ké so voi dbi chimg (Hinh 4.18). Tir két qua trén cho
thiy xac suat tim duogc t6 hop vi khuan c6 kha nang phan hay Diazinon rat cao
tir 50% - 80% (ngoai trir dia diém Binh Minh-Vinh Long). Trong do, tai dia
diém Hoa An sb t6 hop vi khuan ¢6 kha niang phan hity thudc trir sau Diazinon
chiém ty 1& cao nhat (80%) co thé 1a do ¢ day cay trong can 1a mia, ndng dan
thuong xuyén s dung thudc trir siu c6 hoat chat Diazinon & dang hat

(Basudin) dé bén vao gdc mia véi luong 16n nham tiéu diét sau hai.
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Hinh 4.18 Su phan huy Diazinon cta t6 hop vi khuan lam giau mat do tir dat
chuyén mau sau 14 ngay nudi cay, trong méi truong khoang tdi thiéu.
Ghi chii: DC (Péi chimg): Méi trieong khodng toi thiéu + Diazinon 20 ppm, cac chit cdi khdc nhau
thé hién su khdc biét ¢6 y nghia thong ké cia cac nghiém thitc so voi nghiém thirc doi chimg

4.5.2 Panh gia kha ning phan hiy thude trir siu Diazinon cia cac to hop
vi khuan lam giau tir dat luan canh lGa-mau

Thi nghiém dénh gia kha nang phan hay Diazinon trong moi truong
khoang téi thiéu cua 20 cong dongvi khuan. Két qua thi nghiém sau 14 ngay
nudi cay, co 13 t6 hop vi khuan (4 t6 hop vi khuan vy laa, 9 t6 hop vi khuan
vy mau) phan hay Diazinon hiéu qua, giam tir 15,3 dén 97,8% va khéc biét co
y nghia thong ké so véi ddi chimg (Hinh 4.19). Tur két qua trén cho thay xac
suat tim dugc t6 hop vi khuanco kha nang phan hity Diazinon rat cao dat 65%
trong tong s6 20 t6 hop Vi khuan khao sat. Trong d6, s6 t6 hop vi khuan phan
hiy Diazinon phan lap & vu mau nhiéu hon so véi s6 t6 hop vi khuan phén
hiy Diazinon phan lap & vu lua. Két qua sau 14 ngay nudi cay, c6 83,3% to
hop vi khuan duoc phan lap & vu mau ¢6 kha nang phan hiy Diazinon va c6
37,5% t6 hop vi khuan phan hiy Diazinon phan lap ¢ vu laa.
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Hinh 4.19 Sy phan hiry Diazinon cia cac t6 hopvi khuan lam giau mat do tur
d4t luan canh lta-mau sau 14 ngay nudi cay trong méi truong khoang tbi thiéu
Ghi ch(i: Cac chiF cdi khdic nhau thé hién sw khdc biét co ¥ nghia thong ké ciia cdc nghiém thirc so véi
nghiém thirc doi chimg

Két qua trén cho thay, x4c suat phan 1ap duoc t6 hopvi khuan phan hiy
Diazinon ¢ vu mau cao hon so v6i ¢ vu lta. Diéu nay ¢ thé do mot sb nguyén
nhan nhu: thir nhét, trong diéu kién canh tac lta hay ngap nudc lién tuc kéo
dai, c6 thé han ché su sinh truong cta quan thé vi khuan hiéu khi. Tuy nhién,
khi chuyén d6i mé hinh canh téac tir lta sang mau trong md hinh canh tac luan
canh lGa-mau s& 1am cho céc quan thé vi khuan hiéu khi chiém da s6. Ngoai
ra, cac dic tinh 1y hoa cua dét ciing co6 thé bi thay d6i tir diéu kién canh tac lua
sang mau va ngugc lai. Thir hai, tir két qua diéu tra tinh hinh sir dung Diazinon
trén mé hinh canh tac la-mau ¢ cac huyén Binh Tan-Vinh Long, Cai Lay-
Tién Giang, Cho Moi-An Giang cho thay, tinh hinh sir dung Diazinon ¢ vu
mau thuong c¢6 sd lugng nong ho, dién tich st dung va liéu lugng sir dung
Diazinon nhiéu hon so v6i vu laa. Diéu ndy c6 thé din dén nguy co 6 nhiém
Diazinon ¢ vu mau cao hon & vu laa, tr @6 hinh thanh nén t6 hop vi khuan
phan hity hoat chét thudc trir siu Diazinon.

Tir két qua thé hién qua Hinh 4.18 va Hinh 4.19 cho thay cac to hop Vi
khuan thé hién tiém ning phan hay Diazinon khic nhau cd thé 1a do nhan t6
mdi truong thi nghiém hodc t6 hopvi khuan. Tuy nhién, thi nghiém dugc bé tri
hoan toan giéng nhau trén cac to6 hopvi khuan, vi thé nhan t6 moi trudng
khong anh huong dén sy khac biét nay. Qua d6 cho thdy nhan t6 anh hudng
dén ham luong Diazinon suy giam khac nhau 1a do thanh phan loai vi khuan
khac nhau trong t6 hop vi khuan (Hinh 4.20). Su khéc biét vé ciu tric cua to
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hop vi khuan phan hily Diazinon 12 do anh huéng ciia mé hinh canh tac dugc
thé hién qua Hinh 4.21.

Hinh 4.20 Dién di d6 vé cac t6 hop vi khuan c6 ngudn gbce tir dat canh tac luan
canh lda-mau va chuyén mau
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Hinh 4.21 Bo twong dong cla cac t6 hopvi khuan duoc 1am giau mat do tir dat
canh tac luan canh lda-mau va chuyén mau

4.6 Phan lap vi khuan c6 kha ning phan hiiy Diazinon

4.6.1 Phan lap cac dong vi khuan c6 kha ning phan hity Diazinon cia cac
t6 hopvi khuan Iam giau tir dat chuyén mau

Tur 21 t6 hopdd 1am gidu mat do va khao sat kha nang phan hily thudc
trir sau Diazinon trong méi truong khoang tdi thiéu, sdu cong dénged ky hiéu
CM1, CL7, HA7, HA10, TA3 va TA4 duoc chon dé phan lap vi khuan. Sir
dung moi truong TSA dé phan 1ap vi khudn hiéu khi. Két qua phan lap duoc
87 dong vi khuan tir 6 to hoptrén. Tuy nhién, khi chuyén cac dong vi khuan da
thuan vao méi truong khoang t6i thiéu bo sung Diazinon dat nong do 20 ppm,
chi c6 15 dong vi khuan gay duc moéi truong. Diéu ndy chirng té rang cac dong
vi khuan nay phat trién duoc trong méi truong co chira thudc Diazinon va c6

80



kha nang phan hity thudc trir sau Diazinon. Hinh thai khuan lac mot s6 dong vi
khuan dwgc miéu ta thong qua Hinh 4.22.

Hinh 4.22 Hinh dang khuan lac ctia mét s6 dong vi khuan phan lap trén moi
truong TSA: (a) dong HA7.1, (b) dong HA7.4, (c) dong TA3.2 va (d) dong
TA4.17

4.6.2 Phan lap cac dong vi khuan c6 kha ning phan hity Diazinon cia cac
t6 hop vi khuanlam giau tir dat luan canh lia-mau

C4c t6 hop vi khuan 1am giau mat do tir dat canh tac luan canh lia-mau,
dugc chon dé phan 1ap vi khuan c6 kha niang phan huy Diazinon va khéc biét
c6 y nghia thong ké so v4i dbi chimg. Két qua phan 1ap vi khuan trén moi
truong TSA, tir 9 t6 hop vi khuan ¢ vu mau phan lap duoc 90 dong vi khuan, 4
t6 hop vi khuan & vu Ita phéan 1ap dugc 19 dong vi khuan. Tuy nhién chi c¢6 27
dong phét trién trong méi truong khoang tbi thiéu. Cac dong vi khuan phat
trién trong moi truong khoang t6i thiéu c6 bd sung Diazinon 20 ppm s& gay
duc méi trudng nudi cdy duoc thé hién qua hinh 4.23.
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Hinh 4.23 Sy phat trién ctia mot s6 dong vi khuan trong moi truong khoang tbi
thiéu c6 bo sung Diazinon 20 ppm

Chu thich:Mdu dong: Mbi truong khodng téi thiéu + Vi khudn + Diazinon 20 ppm. Péi ching (PC):
Méi trirong khodng toi thiéu + Diazinon 20 ppm

Két qua phan 1ap cho thiy, hinh dang khuan lac & cac dong vi khuan
cling kha da dang. Céc hinh dang khuan lac bao gdm hinh dang: hinh tron,
khong déu, dang 1&; bo (ria): bd nguyén, phan thlly, gon séng; do ndi cd cac
dang: phang, 1ai, 1ai c6 mau, md; mau sic bao gdm mau tring duc, trang trong,
trang sita, vang, vang nhat. Trong d6 dang khuan lac hinh tron, bd nguyén, lai
hodc 1ai 6 mau va mau tring duc 1a hinh dang khuén lac chiém da sb. Hinh
dang khuan lac ctia mot sé dong vi khuan phan lap duoc trinh bay ¢ Hinh
4.24.

Hinh 4.24 Hinh dang khuan lac ctia mét s6 dong vi khuan phan lap trén moi
truong TSA: (2) BT4_L1, (b) CL36_M4.

4.7 Panh gia kha ning phan hity thudc trir siu Diazinon ciia cac dong vi
khuin trong moi trwdomg khoang téi thiéu
4.7.1 Panh gia kha ning phan hity thuée trir siu Diazinon cia cac dong vi
khuan phan lap tir dit canh tac chuyén mau

Trong s6 cac dong vi khuan phan lap duoc, chon cac dong vi khuan cé
kha nang phat trién trong méi trudng khoang t6i thiéu, ¢6 bd sung Diazinon 20
ppm dé bb tri thi nghiém khao sat kha ning phan huy Diazinon. Két qua phan
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tich ham luong Diazinon con lai trong cac nghiém thirc sau 30 ngay nudi ciy
cho thay, cac nghiém thirc c6 chung cac dong vi khuan HA7.1, HA7.4, TA3.2
va TA4.17 thi ham lugng Diazinon giam so voi d6i chung lan luot 1a 27,9%,
15,4%, 15,7% va 24,2% va khac biét co6 y nghia thong ké so véi dbi chimg
(Hinh 4.25).
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Hinh 4.25 Kha ning phan huy Diazinon ciia cac dong vi khuan phan lap tir dét
canh tac chuyén mau, sau 30 ngay nudi t trong méi truong khoang tdi thiéu
Ghi cha: Cac chir cdi khdac nhau thé hién sw khac biét ¢6 y nghia thong k& ciia cdc nghiém thitc so voi

nghiém thire doi chimg

Tir két qua trén cho thay dong vi khuan HA7.1 c6 toc d6 phan hiy hoat
chat thudc trir sau Diazinon cao nhat dat 0,93%/mgady. Doi voi cac dong vi
khuan con lai ham luong thudc trir sdu Diazinon con lai trong mau nudi thap
hon so v&i ddi chimg nhung khac biét khdng c6 y nghia théng ké so véi d6i
ching, mic di cac dong vi khuan nay dugc phan 1ap tir cac to hopco kha niang
phan hay Diazinon (dao dong tir 19,4% - 37,9%). Nguyén nhan cé thé duoc
giai thich c6 thé 1a do trong cong dongcd nhiéu nhém vi khuan, cé thé co ca
nhom vi khuan phan hity Diazinon 1an nhém khong phan hity Diazinon, ban
than mot dong vi khuan c6 thé khong ty phan hiy Diazinon, nhung khi & trong
mot t6 hopvi khuan chiing ¢ thé hé tro nhau, mdi dong vi khuan sé dong vai
trd gop phan vao sy phan hiy Diazinon nhd d6 ma té hopvi khuan c6 thé phan
huy Diazinon.

4.7.2 Panh gia kha ning phan hity thuée trir siu Diazinon cia cac dong vi
khuan phan lap tir dat luan canh lda-mau trong méi truwéong khoang toi
thiéu

Trong s cac chung vi khuan phan 1ap duoc, chon cac ching vi khuan

6 kha nang phat trién trong méi trudng khoang tdi thiéu co chira Diazinon 20
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ppm, dé b tri thi nghiém khao sat kha nang phan huy Diazinon. Két qua phan
tich ham lwong Diazinon con lai trong c4c mau nudi, cho thiy ham lugng
Diazinon trong mot sé mau thap hon so véi d6i chimg sau 30 ngay nudi ciy
(Hinh 4.26). Céac nghiém thirc ¢6 bd sung ching vi khuan BT4 L1 hoic
CL36_M4 thi ham luong Diazinon giam so véi dbi chimg lan luot 12 29,3% va
20,9% va khéc biét co y nghia thong ké so véi ddi chimg.
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Hinh 4.26 Kha niang phan hity Diazinon cia cac dong vi khuan phan 1ap tir dat
canh tac luan canh lda-mau, sau 30 ngay nudi trong méi truong khoang tbi
thiéu
Ghi chli: Cac chir cdi khdac nhau thé hién sw Khac biét co ¥ nghia thong ké ciia cdc nghiém thike so véi

nghiém thirc doi chimg

Sy suy giam Diazinon trong méi truong khoang t6i thiéu dugc thé hién
qua Hinh 4.25 va Hinh 4.26 c6 thé 1a do hién twong hdp thu sinh hoc
(Diazinon hap thu vao véach té bao vi khuan) hodc phan hiy boi vi khuan. Tuy
nhién, két qua phan tich thanh phan méi truong nudi ciy cia cac dong vi
khuan d phét hién san pham do vi khuan phan hay Diazinon véi thoi gian luu
la 6,3 phut (Hinh 4.27) Piéu nay chirng to rang cac ching vi khuan trén ¢ kha
nang phan hiy Diazinon va ¢d thé sir dung san pham phén hity Diazinon nhu
nguon cacbon cho sy sinh truong (Yaghoob et al., 2010).
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Hinh 4.27 San pham phan hiiy Diazinon
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4.8 Anh hwéng ciia nhan té sinh thai dén sw gia ting mat d9 va kha niing
phan hily Diazinon cia cac dong vi khuian phan lap tir dit canh tac
chuyén mau.

4.8.1 Anh hwéng ciia nhan té sinh thai dén sw gia ting mat do cia Ccac
dong vi khuan phan lap tir dat canh tac chuyén mau.

Két qua thi nghiém cho thay ¢6 3 dong vi khuan mat do ting cao nhat &
30°C (HA7.1, TA3.2, TA4.17) va mot dong vi khuan gia ting mat do cao nhat
& 37°C (HA7.4) (Hinh 4.28). Tir két qua trén cho thay nhiét do c6 vai trd quan
trong ddi v6i su gia ting mat d6 vi khuan.
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Hinh 4.28. Anh huong ciia nhiét do dén sy gia ting mat do cua cac dong Vi
khuan (HA7.1, HA7.4, TA3.3, TA4.17) sau 5 ngay nudi u
Ghi chii: MSBB: Mdt dg ban dau

Céc dong vi khuan HA7.1, HA7.4, TA3.2 va TA4.17 c6 kha nang phan
hiy hiu qua hoat chat thudc trir sdu Diazinon dugc b tri thi nghiém dé
nghién ctru sy anh hudng ciia pH dén mat do vi khuan. Két qua thi nghiém cho
thay da s6 cac dong vi khuan c6 mat d6 vi khuan cao nhat & pH = 7. Trong do,
¢ 3 dong vi khuan mat do ting cao nhat ¢ pH = 7 (HA7.4, TA3.2, TA4.17) va
mot dong vi khuan gia ting mat d¢ cao nhat & pH = 6 (HA7.1) (Hinh 4.29).
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Hinh 4.29 Anh hudng ctia pH dén sy gia ting mat do caa cac dong vi khuan
(HA7.1, HA7.4, TA3.3, TA4.17) sau 5 ngay nudi u
Ghi chu: MSBP: Mdt dé ban dau
Két qua thi nghiém cho thay tat ca 4 dong vi khuan mat do ting cao
nhat v&i ngudn cacbon 12 TSB (Hinh 4.30).
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Hinh 4.30 Anh hudng ctia ngudn cacbon dén sy gia ting mat do cia cac dong
vi khuan (HA7.1, HA7.4, TA3.3, TA4.17) sau 5 ngay nudi o
Ghi chu: MSBD: Mat do ban dau
Két qua thi nghiém cho thay cac dong vi khuan (HA7.1, HA7.4, TA3.2,
TA4.17) déu gia ting mat do cao nhét trong khoang gidi han tan ctia Diazinon
trong moi truong khoang tdi thiéu (20 ppm - 50ppm). Vé&i nong do Diazinon
150 ppm va 200 ppm thi mat do cac dong vi khuan déu thap hon so véi mat do
ban dau, diéu nay ching to rang véi ¢ ndng do 150 ppm va 200 ppm cd thé e
ché sy tang truong cila cac ching vi khuan (Hinh 4.31).
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Hinh 4.31 Anh huéng cua nong d6 Diazinon dén sy gia ting mat do vi khuan
cta cac dong vi khuan (HA7.1, HA7.4, TA3.3, TA4.17) sau 5 ngay nudi o

Ghi chii: MSBD: Mdt dé ban dau

4.8.2 Anh hwéng ciia nhan to sinh thai dén kha ning phan hity Diazinon
ciia cac dong vi khuan phan lap tir dat canh tac chuyén mau.

Mdi dong vi khuan (HA7.1, HA7.4, TA3.2, TA4.17) thé hién kha ning
phan hay hoat chat thudc trir sAu Diazinon khac nhau, twong tng véi cac gia
tri nhiét d6 khac nhau. O nhiét d6 25°C chi c6 dong vi khuan HA7.1 c6 kha
nang phan hay Diazinon hiéu qua (giam 18,3% va toc do6 phan huy 1a
0,62%/ngay) va khéc biét c6 ¥ nghia so véi ddi ching, cac dong vi khuan con
lai ham lwong Diazinon con lai c6 giam hon so v&i ddi chtimg, nhung khac biét
khéng y nghia so véi dbi chimg (Hinh 4.32). Dbi chiéu véi két qua khao sat
kha niang gia ting mat do cua vi khuan, dong vi khuan HA7.1 thé hién ting
truong tét & nhiét do 25°C trong moi truong khoang t6i thiéu. O 30°C, ca bon
dong vi khuan HA7.1, HA7.4, TA3.2 va TA4.17 déu phan huy Diazinon hiéu
qua, dugc thé hién qua tbc do phan huy Diazinon cao (Bang 4.1). Chi c6 mot
dong vi khuan HA7.4 c6 kha nang phan hay Diazinon hi¢u qua & nhiét do
37°C (giam 15,9% va téc do phan huy 1a 0,53%/ngay).
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Hinh 4.32 Anh huéng cta nhiét d6 dén kha nang phan hay Diazinon ciia cac
dong vi khuan (HA7.1, HA7.4, TA3.3, TA4.17) sau 30 ngay nudi u.

Ghi chii: BPC: Déi chimg, cdc chit cdi khic nhau thé hién sw khéc biét ¢6 y nghia thong k& ciia cdc

nghiém thitc so voi nghiém thirc doi chimg

Bang 4.1 Kha nang phan hiy Diazinon cua cac dong vi khuan HA7.1, HA7 4,
TA3.2 va TA4.17 & 30°C trong moéi trudng khoang tdi thiéu sau 30 ngdy nudi

cay.
Dong vi khuan Phan tram phan hiy (%) Toc do phan huy (%/ngay)
HA7.1 27,7 0,92
HA7.4 16,5 0,55
TA3.2 19,4 0,65
TA4.17 28,2 0,94

Thi nghiém khao sat 46 pH ciia mdi truong khoang tdi thiéu, cho thiy
cac dong vi khuan ¢ kha nang phan hiy Diazinon hiéu qua & pH = 7 va khéc
biét co ¥ nghia so v&i ddi chimg (Hinh 4.33). Tuy nhién, dong vi khuan HA7.1
thé hién kha nang phan huy Diazinon cao nhat & pH = 6. Diéu nay ching to
rang, toc d6 phan huy Diazinon ciia cac dong vi khuan phuy thudc vao gia tri
pH mbi truong. Vi thé, trong xir 1y 6 nhiém hoat chét thudc trir sau Diazinon
trong diéu kién canh tac thuc té, can quan tdm dg pH cia moi truong dé tao
diéu kién t6i vu cho vi khuan hoat dong.

Déi v6i dong vi khuan HA7.1, phan hay Diazinon hiéu qua khi d6 pH
moi treong dat pH = 5, pH = 6 va pH = 7, ham lugng Diazinon giam tuong
tmg 1a 17,6% (téc d6 phan huy 0,59%/ngay), 28,1% (toc do phan hay
0,94%/ngay) va 21,3% (toc d6 phan hay 0,71%/ngay) va khéc biét c6 y nghia
S0 V&i ddi ching. Qua d6 cho thay do pH ting dan dén gia tri trung tinh thi toc
d6 phan huy Diazinon bdi HA7.1 tang.
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Céc dong vi khuan HA7.4, TA3.2 va TA4.17, phan hay Diazinon hiéu
qua khi d6 pH moi truong dat pH = 7, ham lugng Diazinon giam twong ung la
16,1% (tbc do phan huy 0,54%/ngay), 14,9% (téc d6 phan hay 0,50%/ngay)
va 24,8% (tbc d6 phan huy 0,83%/ngay) va khac biét co ¥ nghia théng ké so
Vv6i dbi chung.

Mot s6 nghién ciru khéc trén thé gidi cling cho thay, d6 pH 1a mot trong
nhitng yéu t6 quan trong anh huéng dén téc d6 phan huy Diazinon. Két qua thi
nghiém nay tuong tu voi két qua nghién ciru cia Abo-Amer and Aly (2011),
téc do phan huy Diazinon cao nhat & d6 pH = 7 d6i véi ching vi khuan DI10.
Diéu nay ching to rang pH trung tinh ciia moi trudng nudi cay la diéu kién toi
uu cho phan hiy sinh hoc Diazinon.
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Hinh 4.33 Anh hudng cta pH dén kha nang phan huy Diazinon ciia cac dong
vi khun (HA7.1, HA7.4, TA3.3, TA4.17) sau 30 ngay nudi u.

Ghi chii: DC: Poi chimg, cdc chir cdi khdc nhau thé hién sw khac biét co y nghia thong k& Ciia cac
nghiém thirc so véi nghiém thire doi chimg

Két qua thi nghiém cho thay, cac dong vi khuan c6 kha nang phan huy
Diazinon hiéu qua, trong mdi truong khoang t6i thiéu o bo sung Diazinon dat
nong d6 tir 20 ppm dén 100 ppm. Trong d6, Diazinon trong mdi truong nudi
cay dat nong do 20 ppm va 50 ppm, cac dong vi khuan phan haly Diazinon
hiéu qua nhat va khac biét co ¥ nghia thong ké so voi d6i ching (Hinh 4.34).
O ndng d6 150 ppm va 200 ppm cac dong vi khuan khong thé hién kha ning
phan hiy Diazinon. Péi chiéu véi két qua nghién ctu vé sy ting trudng cia
quan thé vi khuan khi thay doi nong do Diazinon, khi nong do Diazinon dat
150 ppm va 200 ppm cac dong vi khuan déu khong gia ting mat do so véi mat

d6 ban dau.
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Phan tram phan hily va téc d6 phan huy Diazinon cia cac dong vi khuan
HA7.1, HA7.4, TA3.2 va TA4.17 giam dan khi ting nong d6 Diazinon trong
mdi truong nudi cay, két qua duoc trinh by qua Bang 4.2.

Bang 4.2 Phan tram phan hily va téc d6 phan huy Diazinon cia cac dong vi
khuan (HA7.1, HA7.4, TA3.3, TA4.17) sau 30 ngay nudi u

Dong vi Chi tiéu khao sat Nong d¢ Diazinon

khuin 20 ppm 50 ppm 100 ppm 150 ppm 200 ppm

HAT 1 Phén tram phéan huy (%) 27,9 20,6 17,4 3,00 5,00
Toc d6 phan huy (%/ngay) 0,93 0,69 0,58 0,10 0,17

HAT7 4 Phén tram phéan hay (%) 16,7 12,1 9,92 4,36 2,81
Toc d6 phan huy (Y%/ngay) 0,56 0,41 0,33 0,15 0,09

TA3.2 Phén tram phéan hay (%) 18,9 11,1 8,70 3,92 4,49
Toc d6 phan huy (Y%/ngay) 0,63 0,37 0,29 0,13 0,15

TA4LT Phén tram phéan huy (%) 25,9 16,8 3,82 2,09 3,88
Toc d6 phan huy (Y%/ngay) 0,86 0,56 0,13 0,07 0,13

Két qua thi nghiém tuong tu voi két qua nghién ciru cia Abo-Amer and
Aly (2011), toc d6 phan huy Diazinon cao nhat khi ching Dizinon vao mdi
truong nudi dat 20 ppm ké dén 1a 50 ppm ddi voi dong vi khuan DI10. Toc do
phan huy Diazinon ciia dong vi khuan nay giam dan khi nong d6 Diazinon
trong moi truong nudi cay tang. Khi nong o6 Diazinon trong méi trudng nudi
cay dat 160 ppm thi dong vi khuan DI10 khong c6 kha nang phan hiy
Diazinon sau 11 ngay chang (Abo-Amer and Aly, 2011). Nhu vay, toc do
phan huy Diazinon cua cac dong vi khuan phu thudc vao néng do Diazinon
trong mdi trudong nudi cdy. Qua két qua nghién ciru thé hién trong Hinh 4.34
va két qua nghién ctu ciia Abo-Amer and Aly (2011), cho thay cac dong vi
khuan c6 téc d6 phan huy Diazinon cao nhat khi ham luong Diazinon trong
moi trudng nudi Cy Nam trong giGi han tan (20 - 50 ppm).

Theo két qua nghién ctru vé mtrc d6 6 nhidm thudc trir sdu Diazinon tai
mot sd dia diém & PBSCL déu khong vuot 30 ppb. Vi thé viéc tng dung céc
dong vi khuan nay trong xir Iy 6 nhiém Diazinon & PBSCL c6 thé mang lai
hiéu qua cao, viéc xir Iy c6 thé bang phuong phap lam giau sinh hoc hodc kich
thich sinh hoc.
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Hinh 4.34. Anh hudng ciia ndng do Diazinon d¢én kha ning phan huy Diazinon
cua cac chung vi khuan (HA7.1, HA7.4, TA3.3, TA4.17) sau 30 ngay nudi u
Ghi chii: BC: Doi ching, cdc chit cdi khdc nhau thé hién su khdc biét c6 y nghia thong k& cia cdc

nghiém thitc so voi nghiém thirc doi chimg

Anh huéng ctia mat d6 vi khuan dén kha nang phan hiry Diazinon duoc
thé hién qua Bang 4.3. Két qua thi nghiém cho thay tat ca cac dong vi khuan
(HA7.1, HA7.4, TA3.2, TA4.17) c6 tdc d6 phan huy Diazinon ting khi mat do
vi khuan tang. Dong vi khuan HA7.1 phan hiy Diazinon hiéu qua khi mat do
vi khuén dugc ching ban dau dat tir 4,30.10° CFU/mL dén 5,67.10° CFU/mL,
giam tir 20,8% dén 29,3% va khac biét c6 y nghia théng ké so véi dbi chimg,
Vi toe do phan hay twong tmg 12 0,69%/ngay va 0,98%/ngay.

Dong vi khuan HA7.4 phan hiry Diazinon hiéu quéa khi mat d6 vi khuan
dugc ching ban dau dat tir 6,30.10° CFU/mL dén 5,30.10° CFU/mL, giam tir
15,1% dén 19,9% va khéc biét c6 y nghia thong ké so véi ddi chimg, véi toe
d6 phan huy tuong trng 1a 0,50%/ngay va 0,66%/ngay.

So sénh vai dong vi khudn HA7.1 (4,30. 10° CFU/mL), dong vi khuin
TA3.2 (4,00.10° CFU/mL) c6 mat dé ban dau twrong duong nhau, nhung dong
vi khuan TA3.2 phan hay Diazinon khong hiéu qua. Dong vi khuan TA3.2
phan hay Diazinon hiéu qua khi mat do vi khuan dugc chung ban dau dat
5,3.10° CFU/mL, giam 18,1% va khac biét c6 y nghia thong ké so voi dbi
chtng, véi tbe do phan huy twong tmg 13 0,60%/ngay.

Dong vi khuan TA4.17 phan huy Diazinon hiéu qua khi mat do vi
khuin dwgc chung ban dau dat tir 6,00.10° CFU/mL dén 4,30.10° CFU/mL,
giam tir 17,3% dén 24,9% va khac biét c6 y nghia théng ké so véi dbi chimg,
Vi toe do phan hay twong tmg 14 0,577%/ngay va 0,83%/ngay.
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Tir cac két qua phan tich trén, cho thay cac dong vi khuan déu phan hity
Diazinon hiéu qua sau 30 ngay nudi u, khi mat d6 vi khuan ching ban dau dat
tir 10° CFU/mL, véi mat do nay dugc chon cho cac thi nghiém tiép theo. Tuy
nhién, téc do phan huy Diazinon & mdi dong vi khuan 1a khac nhau. Nguyén
nhan cé thé 12 do mdi dong vi khuan, c6 thoi gian thé hé khac nhau nén cing
mot thoi gian nudi cay co thé mat do vi khuan cé sy khac biét. Két qua nghién
ciru nay tuong ty voi nghién ciru cua Abo-Amer and Aly (2011), mat do vi
khuan ty 1 thuan voi tdc do phan hay Diazinon trong méi truong khoang toi
thiéu.

Bang 4.3 Anh hudng cia mat do vi khuan dén kha niang phan hiy Diazinon

cua céc chung vi khuan

Dong vi khuan

HA7.1 HAT7.4 TA3.2 TA4.17

Mat do P Mat do P Mat do P Mat do P
(CFU/mL) (%) (CFU/mL) (%) (CFU/mL) (%) (CFU/mL) (%)
0(dC) 100° 0(dC) 100° 0(dC) 100° 0(dC) 100°

6,67.10* 88.4%® 7,00.10* 91.8%® 4,67.10* 89.9%® 5,67.10* 92.8%®

4,30.10° 79.2" 6,30.10° 84.9° 4,00.10° 86.2%* 6,00.10° 82.7"
5,67.10° 70.7 ° 5,30.10° 80.1° 5,30.10° 81.9° 4,30.10° 75.1 °©

Ghi chl : P™: Phan tram Diazinon con lai sau 30 ngdy nudi cdy (%), PC: Péi chimg (MOi triong
khoang toi thiéu cé b6 sung Diazinon ¢ 20 ppm va khong chuing vi khudn. Cac chit cdi khéc nhau thé

hién su khdc biét ¢6 y nghia thong k& Ciia cdc nghiém thike so véi nghiém thire doi chimg

4.9 Anh hwéng ciia nhan té sinh thai dén sw gia ting mat d9 va kha niing
phan hity Diazinon cia cac dong vi khuan phan lap tir dat canh tac luan
canh lda-mau.

4.9.1 Anh hwéng cia nhan té sinh thai dén sw gia ting mat do cia Ccac
dong vi khuan phan lap tir dat canh tac luan canh lda-mau.

Anh huong cia nhi¢t do dén su gia tang mat do cua vi khuén duoc thé
hién trong Hinh 4.35. Thi nghiém duoc b tri trong éng nghiém, chira 5mL
dung dich khoang t6i thiéu c6 bo sung Diazinon 20 ppm, thoi gian nudi 4 1a 5
ngay va dugc lac lién tuc trén may liac vong. Két qua thi nghiém cho thay ca
hai dong vi khuan BT4 L1 va CL36_M4, mat do té bao co su gia ting & nhiét
d6 méi trudong 1a 25°C va 30°C. Trong d6, mat do vi khuan ting cao nhat khi
nhiét d6 moi truong la 30°C.
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Hinh 4.35. Anh huéng ciia nhiét d6 dén su gia ting mat do cua cac dong vi
khuan (BT4_L1, CL 36_M4) sau 5 ngay nudi u
Ghi chi: MSBD: Mdt do ban dau
Mbi twong quan gitta mat do vi khuan va sy bién thién do pH dugc thé

hién quan Hinh 4.36. DAy gia tri pH dugc chon trong thi nghiém gém pH 4,
pH 5, pH 6 va pH 7. Mat d6 vi khuan duogc xac dinh vao thoi diém ban dau va
sau thoi gian nudi 0 5 ngdy trong dng nghiém, chira SmL dung dich khoang toi
thiéu va bo sung Diazinon 20 ppm. Két qua thi nghiém cho thay hai dong vi
khuan BT4 L1 va CL36_M4 c6 mat d6 cao nhat & pH 7. Két qua nghién ciru
ndy twong tr voi két qua nghién ctru ciia Mahiudddin et al. (2014), dong vi
khuan PD6 mat do cao nhat khi pH méi truong gan trung tinh.
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Hinh 4.36 Anh hudng ctia pH dén sy gia ting mat do caa cac dong vi khuan
(BT4_L1, CL 36_M4) sau 5 ngay nudi u
Ghi chii: MSBD: Mdt d¢ ban ddu
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Nguodn cacbon 1a& mot trong nhitng nhan t6 dnh huéng dén su sinh
truong cia vi khuan, anh huéng dén tdc do phan hiy Diazinon (Abo-Amer
and Aly, 2011). Thi nghiém dugc bd tri dé nghién ciru vé anh hudng cua
nguon cacbon (glucose, TSB) dén mat do vi khuan sau thoi gian nudi 4 12 5
ngay trong 6ng nghiém, chtra 5mL dung dich khoang t6i thiéu c6 bd sung
nguon cacbon TSB 0,5% hodc glucose 0,5%. Két qua thi nghiém cho thay hai
dong vi khuan BT4 L1 va CL36_M4, mat do ting cao nhat v4i ngudn cacbon
la TSB (Hinh 4.37). Nhu vay, hai dong vi khuan BT4 L1 va CL36_M4 c6 thé
sinh truéng t6t trong diéu kién moi truong Vo1 sy hién dién cua nguén cacbon

khac ngoai Diazinon.
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Hinh 4.37. Anh hudng ctia ngudn cacbon dén sy gia taing mat do caa cac dong
vi khuan (BT4_L1, CL 36_M4) sau 5 ngay nudi o

Ghi chit: MSBD: Mat dj ban ddu

Két qua thi nghiém cho thdy ndong do Diazinon c6 mbi tuong quan véi
mat do vi khuan (Hinh 4.38). Hai dong vi khuan BT4 L1 va CL36_M4 déu
gia ting mat do cao nhit trong khoang giéi han tan cua Diazinon trong moi
truong khoang t6i thiéu (20 ppm — 50 ppm). Véi nong do Diazinon 150 ppm
va 200 ppm thi mat d6 cac dong vi khuan thap hon so véi mat o ban dau. Vi
vay, Vi ndong do Diazinon 150 ppm va 200 ppm c6 thé trc ché su tang truong

cta hai ching vi khuan nay.
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Hinh 4.38 Anh huéng cta nong d6 Diazinon dén sy gia ting mat do cia cac
dong vi khuan (BT4_L1, CL 36_M4) sau 5 ngay nudi o trong moi trudng
khoéng tdi thiéu

Ghi chii: MSBD: Mt d¢ ban dau
4.9.2 Anh hwéng ciia nhan to sinh thai dén kha ning phan hity Diazinon
ciia cac dong vi khuan phan lap tir dat canh tac luan canh lGa-mau.

Anh huéng cta nhiét ¢6 dén kha nang phan huy Diazinon cia hai dong
vi khuan BT4 L1 va CL36_M4 duoc thé hién qua Hinh 4.39. M&i dong vi
khuan BT4 L1 va CL36_M4 thé hién kha nang phan hay hoat chat thudc trir
sau Diazinon khac nhau, twong ing véi Cac gia tri nhiét do.

Déi voi dong vi khuan BT4 L1 c6 kha nang phan hily Dizinon hiéu qua
va khac biét co y nghia théng ké so voi d6i ching & nhiét do 25°C va 30°C,
giam tuong tmg 14,8% (toc d6 phan huy 0,49%/ngay) va 31,0% (téc do phan
huy 1,03%/ngay).

Bén canh d6, dong vi khuan CL36_M4 c6 kha nang phan hiy Diazinon
hiéu qua va khac biét c6 y nghia théng ké so véi ddi ching ¢ 30°C, giam
tuong tng 21,1% (tbc do phan huy 0,70%/ngay).
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Hinh 4.39. Anh hudng ctia nhiét do dén sy phan hiry Diazinon cia cac dong vi
khuan (BT4_L1, CL 36_M4) sau 30 ngay nudi u

Ghi chii: DC: Poi chimg, cdc chir cdi khdc nhau thé hién sw khac biét co y nghia thong k& Ciia cac

nghiém thitc so voi nghiém thirc doi chimg

Phan hily sinh hoc thudc bao vé thuc vat 1a con dudng chu yéu va chiu
anh huong boi nhidu nhan t6. Trong d6, pH 12 mét trong nhimg nhan t6 ¢6 vai
trd quan trong thiic day qua trinh phan hiry Diazinon (Gunther, 1974).

Két qua thi nghiém thé hién trong Bang 4.4, cho thay dong vi khuan
BT4_L1 co kha nang phan huy Diazinon hi¢u qua ¢ pH 5, pH 6 va pH 7, ham
lwong Diazinon giam tuong tng 12 16% (téc do phan hay 0,53%/ngay), 21,1%
(téc do phan huy 0,70%/ngay), 30,5% (toc dd phan huy 1,02%/ngay) va khéac
biét c6 ¥ nghia thong ké so véi dbi chimg.

Déi v6i dong vi khuan CL36_M4 thé hién kha niang phan hay Diazinon
cao nhat & pH 6 va pH 7, ham luong Diazinon giam twong tng 1a 13,8% (téc
d6 phan hay 0,46%/ngay), 21,7% (tdc d6 phan huy 0,72%/ngay).

Bang 4.4. Anh hudng ciia pH dén su phan hiy Diazinon cia cac dong vi
khuan (BT4_L1, CL 36_M4) sau 30 ngay nudi u

\ . . Gia tri pH
Dong vi khuan
pH=4 pH=5 pH=6 pH=7
D6i ching 100 ° 100 ® 100 ° 100 °
Dong BT4 L1 95,6 2 84,1 " 789 ° 695 °
Dong CL36_M4 94,3° 90,4 * 86,2 ° 783 °

Ghi chi: Cac s6 liéu trong bang 4.4 thé hién phan tram Diazinon con lgi (%). CAc chiF cdi khdc nhau
thé hién su khdc biét c6 y nghia thong ké ciia cdc nghiém thirc so voi nghiém thirc d6i chimg ¢ méi gid
tri pH.

Thi nghiém nham khao sat anh huéng ciia nong d6 Diazinon dén phan
hity sinh hoc ctia cac dong vi khuan duoc trinh bay qua Bang 4.5. Hai dong vi
khuan BT4 L1 va CL36_M4 thé hién kha ning phan huy Diazinon trong moi
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truong khoang tdi thiéu, c6 bo sung Diazinon dat ndng do tir 20 ppm dén 100
ppm.

Dong vi khuan BT4_L1 phan hay Diazinon hiéu qua nhat khi bo sung
Diazinon dat ndng do tir 20 ppm dén 50 ppm, ham lwong Diazinon giam tuwong
tmg tr 29,2% (tdc d6 phan hay 0,97%/ngdy) va 16,5% (tdc d6 phan hay
0,55%/ngay) va khéac biét c6 y nghia thong ké so véi d6i ching.

Twong tu, dong vi khuan CL36_M4 phan hay Diazinon hiéu qua nhat khi
bo sung Diazinon dat nong do tir 20 ppm dén 50 ppm, ham luong Diazinon
giam tuong ung tir 20,1% (toc d6 phan hiy 0,67%/ngay) va 12,6% (toc do
phan huy 0,42%/ngay) va khéac biét c6 ¥ nghia thong ké so véi dbi chimg.

Qua két qua trén cho thay, cac dong vi khuan khic nhau thé hién tiém
nang phan hiry Diazinon khac nhau, mac du dugc tién hanh thi nghiém trong
diéu kién moi trudng giéng nhau. Hai dong vi khuan BT4 L1 va CL36, c6 toc
d6 phan huy Diazinon hiéu qua nhat khi bo sung Diazinon trong gidi han tan
(20 ppm — 50 ppm). Két qua nay twong tu véi két qua nghién ctiu ciia Abo-
Amer and Aly (2011) déi véi dong vi khuan DI101, thé hién toc d6 phan huy
Diazinon hiéu qua nhét khi nong d6 Diazinon dat tir 20 ppm-50ppm trong moi
truong khoang tdi thiéu.

Bang 4.5 Anh hudng ciia ndng do Diazinon dén su phan huy Diazinon cila cac
dong vi khuan (BT4_L1, CL 36_M4) sau 30 ngay nudi u
Nong do Diazinon

Dong vi khuan
20 ppm 50 ppm 100 ppm 150 ppm 200 ppm

D6i ching 100 ® 100 ® 100°® 100 ® 100 ®

Dong BT4 L1 70,8 ° 835 " 90,9 * 980° 96,5°

Dong CL36_M4 799 ° 87,4 ° 911 » 975° 97,1°
Ghi cha: Cac s6 liéu trong bang 4.5 thé hién phan tram Diazinon con lai (%). Cdc chit cdi khéc nhau

thé hién su khdc biét ¢6 ¥ nghia thong k& ciia cac nghiém thirc so véi nghiém thirc doi chimg ¢ moi

nong dé Diazinon.

Mat d6 vi khuan va toc do phan hiy sinh hoc Diazinon trong mai
truong khoang ti thiéu 1a hai dai luong ty 1¢ thuan (Abo-Amer and Aly, 2011;
Mahiudddin et al., 2014). Vi thé, nghién ctru ndy nham xac dinh mat do t6i uu
tmg voi mdi dong vi khuan, anh huong dén hoat dong phan hity sinh hoc
Diazinon. Anh huéng ciia mat do vi khuan dén kha nang phan hay Diazinon
cta hai dong vi khuan BT4 L1 va CL36_M4, duoc thé hién qua Bang 4.6.
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Két qua thi nghiém cho thay, dong vi khuan BT4 L1 phan hiry Diazinon
hiéu qua khi mat d6 vi khuén dwgc chung ban dau dat tir 6,67.10* CFU/mL dén
5,67.10° CFU/mL, ham luong Diazinon giam twong tmg tir 12,7% (tbc do
phan hity 0,42%/ngay) dén 35,4% (toc do phan huy 1,18%/ngay) va khac biét
c6 y nghia thong ké so véi ddi chimg.

Dong vi khuan CL36_M4 phan huy Diazinon hiéu qua khi mat do vi
khuan duoc ching ban dau dat tir 6,3.10° CFU/mL dén 5,3.10° CFU/mL, ham
luong Diazinon giam tuong tmg tir 14,8% (tdc do phan huy 0,49%/ngay) dén
22,2% (téc do phan huy 0,74%/ngay) va khac biét c6 y nghia théng ké so voi
dbi chimg.

Bang 4.6 Anh hudng ciia mat d6 vi khuan dén sy phan hiry Diazinon ciia cac
dong (BT4_L1, CL 36_M4) vi khuan sau 30 ngay nudi u
Dong vi khuan

BT4 L1 CL36_M4

Mat do vi khuan p* Mat do vi khuan p*
Doi ching 100 ® D6i ching 100°
6,67.10* 87,3 " 7,00.10* 88,3%
4,30.10° 80,3 ° 6,30.10° 85,2°
5,67.10° 64,6 ° 5,30.10° 77.8°

Ghi cha: P” 1a phan tram Diazinon con lgi sau 30 ngdy nudi cay (%). Céc chir cdi khdc nhau thé hién
su khdc biét cé y nghia thong ké ciia cac nghiém thire so véi nghiém thire doi chitg & méi nong dg
Diazinon.

Qua két qua phan tich trén cho thay sau dong vi khuan HA7.1, HA7 4,
TA3.2, TA4.17, CL36_M4 va BT4 L1 c6 toc do phan huy Diazinon phu
thudc vao nhiéu nhan t6 moi truong. Nhin chung, cac dong vi khuan nay, thé
hién kha nang phan hay Diaznon hiéu qua ¢ nhiét do 30°C, d6 pH 7, nong do
Diazinon dao dong tir 20 ppm dén 50 ppm, mat do vi khuan ching ban dau dat
10° CFU/mL. Trong d6, dong vi khuan HA7.1 thé hién kha ning phan huy
Diazinon hiéu qua nhat & pH 5 va pH 6 so véi cac dong vi khuan con lai va
khé&c biét c6 y nghia thong ké so voi ddi chimg. Theo két qua xac dinh d6 pH
clia cac mau dat & mot s6 tinh Pong bang song Ctru Long, dao dong tir 4,5 dén
5,5. Vi thé, dong vi khuan HA7.1 duoc chon dé tiép tuc nghién ciru kha niang
phan hiry Diazinon trong dat. Dong thoi, nghién ciu sy twong tac ciia dong vi
khuan HA7.1 v&i t6 hop vi khuantrong dat dén téc d6 phan huy Diazinon.
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4.10 Khao sat kha ning phan hity Diazinon ciia dong vi khuan HA7.1 theo
thoi gian nudi @ trong moi trudong khoang téi thiéu

Dién bién phan hiry Diazinon theo thoi gian duoc khao sat véi dong vi
khuan co tiém nang phan huy Diazinon hiéu qua nhat va tiém ning ung dung
cao ladong HA7.1.

Qua két qua theo dbi cho thay sau 7 ngdy nudi i, ham luong Diazinon
phan huy manh nhét (giam19,7%, téc d6 phan hiy 1a 2,81%/ngay) so Véi cac
khoang thoi gian khao sat. Sau do, tdc d6 phan huy Diazinon cham lai so véi
thoi gian 7 ngay dau. Ham luong Diazinon trong mdi truong chi con 67,7%
(giam 31,3%, toc d6 phan huy 1a 1,08%/ngay) vao thoi diém 28 ngdy U so véi
ham lrong khi bat dau nuéi i (Hinh 4.40).
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Hinh 4.40. Kha nang phan hay Diazinon ciia dong vi khuan HA7.1 theo thoi
gian u ¢ 30°C, do pH 6.

Ghi chl: TBBB: Thoi diém bat dau nudi it, NSKC: Ngay sau khi ching vi khudn

Bén canh d6, nghiém thtc dbi chimg (moi truong khoang tdi thiéu, bd
sung Diazinon dat nong do 20 ppm) nong d6 Diazinon sau 28 ngay nudi 1
giam so v&i ndng do Diazinon vao thoi diém ban dau. Nguyén nhan c6 thé 1a
do trong moi truong nudc Diazinon bi phan huy bdi qua trinh thiy phan va
day 1a nguyén nhan quan trong nhat thiic day phan huy Diazinon trong nudc
(Frank et al.,1991).

Bén canh theo ddi ham lugng Diazinon trong moi trudng nudi U theo
thoi gian, su thay d6i mat do ciia dong vi khuan HA7.1 ciing dugc theo ddi.
Két qua theo di cho thdy mat do vi khuan cua dong vi khuan nay trong giai
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doan trudc 7 ngay ting manh (Hinh 4.40). Ddi chiéu két qua nay véi dién bién
suy giam manh ham luong Diazinon trong giai doan nay (Hinh 4.40) c6 thé vi
khuan d4 tiéu thy san pham phan huy hoat chat Diazinon nén gia ting mat do.
Sau 7 ngay u, cling véi sy suy giam téc do phan huy Diazinon 12 su suy giam
mat d6 vi khuan trong méi trudng nudi. Nguyén nhan co thé lién quan dén
ham lwong Diazinon trong méi trudng giam va tich lity doc td tir cac san pham
chuyén hoa.

Qua két qua phan tich trén, cho thay mat d6 vi khuan c6 méi twong
quan thuan véi ham luong Diazinon phan huy trong méi trudng khoang toi
thiéu, c6 bd sung Diazinon dat ndng do 20 ppm.

4.11 Panh gia kha niing phan hiiy thudc trir su Diazinon ciia dong vi
khuan HA7.1, trong dat trong diéu kién phong thi nghiém

Mau dat duoc str dung trong thi nghiém nay tring véi mau dat sir dung
dé phan 1ap dong vi khuan HA7.1. Dong vi khuan HA7.1, duoc bd tri thi
nghiém trong dat dé khao sat hiéu qua phan hiy Diazinon véi sy hién dién cua
c4c ngudn cacbon khac. Pong thoi, khao sat sy twong tac caa dong vi khuan
HAZ7.1 véi cac dong vi khuan trong quan x4.

Két qua thi nghiém cho thay, c4c nghiém thirc c6 bo sung vi khuan (NT2,
NT4, NT5) thi ham lrong Diaiznon giam theo thdi gian so véi dbi ching
(NT1). Tuy nhién, vao cac thoi diém 10 ngdy va 20 ngay sau khi ching vi
khuén thi ham lugng Diazinon con lai ¢ cac nghiém thirc khac biét khong ¢ y
nghia so véi d6i ching (NT1). Vao thoi diém 30 ngay, cac nghiém thirc ¢ bo
sung vi khuan HA7.1 thi ham lugng Diazinon giam va khéc biét co y nghia so
v6i d6i chimg. Trong d6, nghiém thic 4 (Dat khong tiét tring + bo sung vi
khuan HA7.1) ham luong Diazinon giam manh hon so véi nghiém thirc 2 (Dat
tiét tring + bo sung vi khuan HA7.1), giam tuong tng 1 63,7% (toc d6 phan
hiry Diazinon 2,11%/ngay) va 48,6% (1,62%/ngay). Su khac biét nay cé thé 1a
do su twong tac ctia dong vi khuan HA7.1 véi cac dong vi khuan ton tai trong
dat dén qua trinh phan huy Diazinon. Két qua nay tuong tu voi két qua nghién
ctru cua Cycon et al (2009), khi t6 hop hé vi khuan gdm 3 ching vi khuén thi
téc do phan huy Diazinon gap 2,1 lan so vdi timg ching vi khuan doc lap
(Hinh 4.41).
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Hinh 4.41 Kha nang phan hiry Diazinon cia vi khuan trong dat trong phong thi
nghiém

Ghi chi: NT1: Bt tiét trung + khdng bé sung vi khudn (déi chimg); NT2: Pat tiét tring + bé sung vi
khudn HA7.1; NT3: Bdt khong tiét tring + khong bo sung vi khudn; NT4: Pat khéng tiét tring + bo
sung vi khudn HA7.1; NT5: Pdt khéng tiét tring + bé sung té hop vi khudn BTA_L1, CL36_M4,
HA7.1, HA7.4, TA3.2, TA4.17. C4c chit cdi khac nhau ting véi moi thoi diém thé hién su khac biét c6
y nghia thong ké so Véi déi chimg.
4.12 Pinh danh cac chiing vi khuan phan hiy thude trir siu Diazinon
phan lap tir dat canh tac luan canh lda-mau va chuyén mau

Két qua so sanh trinh ty 16S rRNA ciia 6 dong vi khuan phan hiiy hiéu
qua Diazinon véi cac trinh tu 16S rRNA cua cac chung vi khuén trén ngan
hang gen NCBI cho thiy c6 do twong dong cao tir 97% dén 100% (Bang 4.7,
Bang 4.8)
Bang 4.7 Do twong dong cua cac dong vi khuan BT4_L1 va CL36_M4 véi cac
chang vi khuén trén ngan hang gen NCBI.

Dong Do tuong Thong tin trén co so dit li€u
dong (%) Vi khuén Sb dang ki
BT4 L1 100 Achromobacter xylosoxidans strain CIFT MFB ~ KP240967.1
14375(TK50)
100 Achromobacter xylosoxidans strain BL6 JQ923444.1
100 Achromobacter xylosoxidans strain M66 HQ676601.1
100 Achromobacter xylosoxidans strain WB-24 HQ393893.1
100 Achromobacter xylosoxidans strain B8L DQ466568.1
100 Achromobacter xylosoxidans strain NFRI-Al AB161691.1
CL36_M4 98 Cupriavidus sp. USMAA2-4 KF460029.1
98 Cupriavidus gilardii isolate MSMB32 EF114429.1
98 Cupriavidus sp. USMAA1020 DQ351699.1
98 Cupriavidus sp. USMAHM13 KF460028.1
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Bang 4.8 Do twong dong cua cac dong vi khuan phan HA7.1, HA7.4, TA3.2
va TA4.17 véi cac chung vi khuan trén ngan hang gen NCBI.

Dong Do trong Thong tin trén co ¢ dir liéu
ddng (%) Vi khuan Sé dang ki
HA7.1 99 Lactobacillus plantarum strain JBE245 CP014780.1
99 Lactobacillus plantarum strain B21 CP010528.1
99 Lactobacillus plantarum strain LZ95, CP012122.1
99 Lactobacillus plantarum strain CAUH2 CP015126.1
HA7.4 97 Pandoraea sp. B2-9 EF467849.1
97 Pandoraea pnomenusa strain LA-2 EF191352.1
97 Pandoraea sp. LA-1 EF191351.1
97 Pandoraea sp. S14 AY741155.1
97 Pandoraea sp. 2001032141 AY268169.1
97 Pandoraea sp. G8107 AF247695.1
97 Pandoraea pnomenusa strain LMG 18087 NR_114519.1
TA3.2 97 Sinomonas atrocyanea strain B80 LN890256.1
97 Sinomonas atrocyanea strain B54 LN890230.1
97 Sinomonas atrocyanea strain B42 LN890218.1
97 Sinomonas atrocyanea strain JN144 KF687069.1
97 Sinomonas atrocyanea strain JN132 KF687060.1
97 Sinomonas atrocyanea strain JN170 KF150415.1
TA4.17 99 Achromobacter xylosoxidans strain CP014065.1
FDAARGOS_162
99 Achromobacter xylosoxidans strain SSB2 JX042463.1
99 Achromobacter denitrificans strain 22426 FJ810080.1

Pic diém sinh hoc cua cac dong vi khuan BT4 L1, CL36 M4, HAT7.1,
HA7.4, TA3.2 va TA4.17 duoc thé hién trong Bang 4.9 va Bang 4.10. Két qua
kiém tra ddc diém sinh hoa cta cac dong vi khuan phan hay Diazinon cho thay
cac dong vi khuan nay phl hop véi cac chung vi khuan dugce xac dinh trén
ngan hang gen NCBI (Bang 4.7 va Bang 4.8).
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Bang 4.9 Dic diém sinh hoa ciia cac dong vi khuan BT4_L1 va CL36_M4

bac tinh

Dong vi khuan

BT4 L1

CL36_M4

Hinh dang té bao

Gram

Chuyén dong

Oxidase

Catalase

Sinh beta— galactosidaza (ONPG)
Agrinine (ADH)

Lysine (LDC)

Ornithin (ODC)

Su dung Citrate (CIT)

Sinh H,S

Sinh Ureaza (URE)

Sinh trytophane (TDA)

Sinh indole (IND)

Phan irng Voges — Proskauer (VP)
Sinh Gelatinaza (GEL)

St dung duong Glucose (GLU)
Mannitol (MAN)

Inositol (INO)

Sorbotol (SOR)

Ramnose (RHA)

Sucrose (SAC)

Melibiose (MEL)

Amygdalin (AMY)

Arabinose (ARN)

que

+ + +

+

que

+ + +

Ghi ch(: ddu “-’thé hién am tinh, dau “+” thé hién dwong tinh
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Bang 4.10 Dic diém sinh hoa cia cac dong vi khuan HA7.1, HA7.4, TA3.2 va
TA4.17

DPac tinh Dong vi khuan

HA7.1 HA7.4 TA3.2 TA417

Hinh dang té bao que que ngan que que
Gram + - + -

Chuyén dong - + -
Oxidase - - -

+ + 4+

Catalase - + +
Sinh beta— galactosidaza (ONPG) + - - -
Agrinine (ADH) - - - -
Lysine (LDC) - - - -
Ornithin (ODC) - - - -
Str dung Citrate (CIT) - + + +
Sinh H,S - - - -
Sinh Ureaza (URE) - - - -
Sinh trytophane (TDA) - - - -
Sinh indole (IND) - + - +
Phan ting Voges — Proskauer (\VVP) - + - -
Sinh Gelatinaza (GEL) - - - -
St dung duong Glucose (GLU) + + + +
Mannitol (MAN) + - + -
Inositol (INO) - - - -
Sorbotol (SOR) + + + -
Ramnose (RHA) - - - -
Sucrose (SAC) + - + N
Melibiose (MEL) - - - -
Amygdalin (AMY) - + = -
Arabinose (ARN) + - + +

Ghi ch(: dau “-’thé hién am tinh, dau “+” thé hién dwcong tinh

Két qua giai ma trinh tu gen 16S rRNA két hop voi két qua kiém tra dac
diém sinh héa cua sdu dong vi khuan HA7.1, HA7.4, TA32, TA4.17,
CL36_M4 va BT4 L1 cho thidy chung lan luot dwoc dinh danh Ia
Lactobacillus plantarum HA7.1, Pandoraea sp. HA7.4, Sinomonas
atrocyanea TA3.2, Achromobacter xylosoxidans TA4.17, Cupriavidus
sp.CL36_M4 va Achromobacter xylosoxidans BT4 _L1. (Bang 4.11). Trong
d6, Achromobacter xylosoxidans BT4 L1 duogc biét dén nhu dong vi khuan c6
kha nang phan hity hiéu qua hop chat thudc trir sau lan hitu co duoc cong bd
trong cac nghién ctu trude (Niansheng et al., 2007).
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Bang 4.11 Pinh danh cic dong vi khuan phan hay hoat chét thudc trir sau
Diazinon phan lap tir dat thu tir ruong luan canh lda-mau va chuyén mau

Dong Dinh danh
BT4 L1 Achromobacter xylosoxidans BT4_L1
CL36_M4 Cupriavidus sp. CL36_M4
HAT7.1 Lactobacillus plantarum HA7.1
HA7.4 Pandoraea sp. HA7.4
TA3.2 Sinomonas atrocyanea TA3.2
TA4.17 Achromobacter xylosoxidans TA4.17

Mbi quan hé di truyén cua cac ching vi khuan Lactobacillus plantarum
HA7.1, Pandoraea sp. HA7.4, Sinomonas atrocyanea TA3.2, Achromobacter
xylosoxidans TA4.17, Cupriavidus sp.CL36_M4 va Achromobacter
xylosoxidans BT4 L1 duoc thé hién qua Hinh 4.41. Theo Tagle et al. (1988)
dé xac dinh mbi quan hé di truyén ciia cac lodi sinh vat trong qua trinh tién
hoa dua trén co so cay pha hé.

Tir cdy pha hé Hinh 4.42 cho thay 6 chung vi khuan phan huy Diazinon
hiéu qua phan b trén 2 nhanh A va B. Trong d6, nhanh A gom 3 chiing thudc
3 chi (Lactobacillus, Achromobacter, Cupriavidus) dwgc phan 1ap tir dat thudc
2 md hinh canh t&c: mé hinh canh tac chuyén mau 1 chung (Lactobacillus
plantarum HA7.1), mo hinh ludn canh lda-mau 2 chung (Achromobacter
xylosoxidans TA4.17 va Cupriavidus sp.CL36_M4). Hai ching vi khuan
Achromobacter xylosoxidans TA4.17 va Cupriavidus sp.CL36_M4 phan b6 ¢
2 tinh khac nhau (Vinh Long va Tién Giang). Nhanh B gom 3 chiing vi khuan
déu dugc phan l1ap tir dat canh tic chuyén mau: Pandoraea sp. HA7.4,
Sinomonas atrocyanea TA3.2, Achromobacter xylosoxidans TA4.17, thudc 3
chi khac nhau (Pandoraea, Sinomonas, Achromobacter). Qua d6 cho thiy 6
chung vi khuan phan hiy Diazinon thé hién qua Hinh 4.42 thugc 5 chi khac
nhau. Nguyén nhan c6 thé 1a do khac nhau Vé vi tri dia 1y, diéu kién canh tac
khac nhau, lidu lugng va tan suat str dung thude Diazinon khac nhau hoic co
thé cay trong trén cac mo hinh canh tac khéc nhau.
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95 I: Achromobacter xylosoxidans BT4 L1 -
Cupriavidus sp.CL36 W4 i
Lactobacillus plantarum HAT.1 )

Sinomoenas atrocyanea TA3.2

i’i Pandoraea sp. HAT 4 . B
Achromobacter xylosoxidans TA4.17
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Hinh 4.42 Cay pha hé mdi quan hé di truyén ctia cac dong vi khuan phan hay
Diazinon phan lap tir dat duoc thu tir rudng canh tac chuyén mau va luan canh
la-mau ¢ BPBSCL

Ghi chl: Cay pha hé dupc xay dung diwa trén trinh tw 16S rRNA ciia 6 ching khudn bdng phirong
phap Maximum Likehood
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Chuong 5: KET LUAN VA KIEN NGHI

5.1 Két luan

Tinh hinh sir dung Diazinon: Luong thudc trir sdu Diazinon dugc nong
dan sir dung nhiéu trén mé hinh chuyén mau va luan canh lGa-mau. Trong do,
ndng dan sir dung nhiéu nhat trén md hinh canh tac luan canh lta-mau

Anh huéng cia mé hinh canh tac dén du lugng Diazinon trong dat: M
hinh canh tac luan canh lta-mau c6 tc 6 phan huy Diazinon cao nhét vao vu
mau. M6 hinh canh tac 1 IGa-2 mau c6 téc do phan hily Diazinon cao hon so
véi md hinh canh tac 2 lda-1 mau

Trén md hinh chuyén mau, Tong sé ¢6 21 mau dat duoc thu tai mot s6
dia diém & Pong bang song Ciru Long. Két qua phan lap vi khuan duogc 4
dong vi khuan HA7.4, TA3.2, TA4.17, HA7.1 c¢6 kha ning phan hity thudc trir
sau Diazinon hiéu qua, giam tir 15,4% dén 27,9% sau 30 ngay nudi u. Mat do
cua bén dong vi khuan nay dat cao nhat khi diéu kién nhiét d6 1a 30°C, d6 pH
7 (ngoai trir dong HA7.1 mat d6 cao nhat ¢ pH 6), nguon cacbon 1a TSB va
nong d6 Diazinon 1a 20 ppm — 50ppm sau 5 ngay nudi u. Cac dong vi khuan
thé hién kha nang phan hiry Diazinon hiéu qua nhat ¢ nhiét d6 30°C, d6 pH 6
va pH 7, ndng d6 Diazinon 20 ppm va mat do vi khuan 10° CFU/mL.

Trén md hinh canh tac luan canh lia -mau, tong s6 c6 20 mau dat dugc
thu tai mot sd dia diém ¢ Pong bang song Ctru Long. Két qua phan lap vi
khuan duoc 2 dong vi khuan ky hiéu CL36_M4 va BT4_L1 phan hay hiéu qua
Diazinon lan lugt 1a 20,9% va 29,3% sau 30 ngay nudi cay. Mat d6 cua hai
dong vi khuan CL36_M4 va BT4 L1 dat cao nhat ¢ nhiét do 14 30°C, d6 pH 7,
nguon cacbon 1a TSB va nong d6 Diazinon 1a 20 ppm — 50ppm. Hai dong vi
khuan nay phan hay Diazinon hiéu qua nhat & nhiét d6 30°C, d6 pH 7, nong
d6 Diazinon 20 ppm va mat do vi khuan 10° CFU/mL.

Trén mo hinh luan canh Iia mau ngoai déng ruéng, ciu tric cua té hopvi
khuan hiéu khi phan hiy Diazinon vao vu mau da dang hon véo vu lia vé so
loai vi khuan. Trong diéu kién nha ludi, trén md hinh chuyén mau cu tric cia
t6 hop Vi khuan phan hay Diazinon da dang hon mé hinh luan canh lda-mau.

Két qua giai ma trinh ty gen 16S rRNA cua sau dong vi khuan HA7.1,
HA7.4, TA3.2, TA4.17, CL36_M4 va BT4_L1 cho thiy chang lan luot duoc
dinh danh la Lactobacillus plantarum HA7.1, Pandoraea sp. HA7.4,
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Sinomonas atrocyanea TA3.2,  Achromobacter xylosoxidans TA4.17,
Cupriavidus sp.CL36_M4 va Achromobacter xylosoxidans BT4_L1.

5.2 Kién nghi

Tiép tuc c6 cac thi nghiém khao sat kha nang phan huy Diazinon cua cac
lodi vi khuan Lactobacillus plantarum HA7.1, Pandoraea sp. HA7.4,
Sinomonas atrocyanea TA3.2, Achromobacter xylosoxidans TAA4.17,
Cupriavidus sp.CL36_M4 va Achromobacter xylosoxidans BT4_L1 ngoai
dong rudng. Thiét ké thém céc thi nghiém dé khao sat kha nang phan hity sinh
hoc cua cac lodi vi khuan Lactobacillus plantarum HA7.1, Pandoraea sp.
HA7.4, Sinomonas atrocyanea TA3.2, Achromobacter xylosoxidans TA4.17,
Cupriavidus sp.CL36_M4 va Achromobacter xylosoxidans BT4 L1 bing
phuong phap kich thich sinh hoc, trén co s& cac théng tin vé anh hudng cia
nhan té sinh thai dén hoat dong phan hiy sinh hoc Diazinon cia 6 loai vi
khuan trén dugc nghién ciru trong dé tai nay.
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PHU CHUONG

Phu luc 1. Quy trinh trich DNA trong dung dich bing phwong phap

CTAB

Cén 0,45 gram cat min sach, da tiét trung cho vao cac eppendorf 1,5
mL.

Ly tir 8-10 khuan lac di thuan tir dia moi truong TSA cho vao
eppendorf.

Cho 1 mL CTAB 3% vao mdi eppendorf, tron déu hdn hop khuan lac
va cat trong dung dich CTAB.

Vortex cac eppendorf sau d6 dem u & 65°C trong 1-2 gio, cach 15 phut
lic déu cac eppendorf dé mau nong déu.

Ly thm & tdc do 13.000 rpm trong 10 phit.

Chuyén 700 uL dich trong bén trén cho sang eppendorf 1,5 mL méi.
Cho thém 500 pL chloroform vao 700 pL dich trong vira chuyén va
vortex nhanh d¢ tang sy tiép x(c ciia mau va chloroform.

Ly tdm & tc do 13.000 rpm trong 8 phut.

Chuyén 500 pL dich trong bén trén sang eppendorf 1,5 mL méi.

Két tua DNA bang 750 pL isopropanol lanh, giir lanh trong 30 phut.

Ly tm mau ¢ toc do 13000 rpm trong 30 phut.

Loai bo isopropanol can than, tranh lam tréi DNA.

Lam sach DNA bang 200 pL ethanol lanh.

Ly tdm & tdc do 6.500 rpm trong 5 phiit.

Loai bo ethanol va dé khd mau qua dém.

Thém 30-100 uL TE vao dé hoa tan DNA va trir & -20°C.

Phu luc 2. Quy trinh dién di san phAm phan rng PCR
Buwéc 1: Chuan bi gel agarose 1,5% (Merck)

Dit khay noi bang phang, dé khuén vao khay, dat luge vao khuén, kiém

tra sy can bang ciia khay. Can 0,15g agarose cho vao binh tam giac dung tich
250 mL, thém 100 mL dung dich TAE 1X dbi véi gel 20 giéng, lac nhe cho
agarose tan déu. Dat binh tam giac vao 10 vi song, dun & ché do phu hop
khoang 3- 4 phat cho agarose hoa tan hoan toan, tao thanh mét dung dich
trong suét. Lay binh tam giac ra khoi 10 vi song, day gidy bac lai tranh bay
hoi, dé ngudi khoang 50°C va lic déu. D6 nhe dung dich vao khudn d4 chuan
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bi san, tranh bot khi, dé ngudi khoang 30 phut, léy nhe luogc ra khoéi khuodn,
tranh bé giéng.
Buwdc 2: Pién di trén gel agarose

Pit khuon gel vao bé dién di va bd sung TAE buffer 1X cho ngap giéng.
Load (nap) vao mdi giéng 4 ul san pham PCR. Load khoang 2 pl thang chuan
vao giéng con lai. Bat ngudn dién thiét bi dién di va diéu chinh cac thong sd:
140 V, 400mA, thoi gian 45 phat. Quan sat khi thay chét chi thi mau di
chuyén dén gan cubi gel (khoang 1- 1,5 cm), tit ngudn dién, 1y khudn gel ra
khoi thiét bi dién di chuan bi chup hinh gel.
Buwde 3: Chup hinh gel

Sau khi dién di san pham PCR, quan sat két qua cac bing DNA xuat hién
trén gel bang hé thong chup hinh gel. Chup hinh gel chira san pham PCR cia
doan DNA duoc khuéch dai va so sanh kich thudc so v6i thang chuan 100bp.

Phu luc 3. Quy trinh dién di dién di bién tinh ting cip (DGGE)
Chuin bi héa chit:

— Chit nhuém 6X (10mL)
o 1.5mL bromophenol blue 2%
o 1.5mL xylene cyanol 2%

o 3mL glycerol 100%
o 4mL dH,0
— Chit nhugm 2X (10mL)
o 0.25mL bromophenol blue 2%
o 0.25mL xylene cyanol 2%
o 7mL glycerol 100%
o 2.5mL dH,0
— Pha 50X tris base Aceate (TAE) buffer
o 242 g Tris base (hydroxymethyl aminomethane) + 800mL dH,O
o thém 57.1 mL glacial acetic acid.
. thém 100mL EDTA pH 8.0
. thém dH,0 dé dat thé tich 1000mL
— Pha EDTA (pH 8.0)
o 146.1 g EDTA (pH 8.0), 186.1g Na,EDTA.2H,0
o thém 20g NaOH pellet
. I&n thé tich 1000mL.
— Dung dich bién tinh (100% DS)
429 urea
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40mL Formamide

— 40% PAGE

— 10% fresh ASP (ammonium persulfate)

- TEMED

- DW

— Butanol

Quy trinh:
1. Chuén bi 8% PAGE trong dng nhya thi nghiém
40% 60% stacking

100% DS 4.80 7.20 0.00 0.00
DW 4.56 2.16 3.32 8.30
40% PAGE 2.40 2.40 0.60 1.50
50 x TAE 0.24 0.24 0.08 0.20
Sum 12.00 12.00 4.00 10.00

. Thém 100 pL APS 10% cho ca hai 6ng 60% va 40%.
. Thém 7 pL TEMED vao dng 60%, tron déu va cho vao ong tiém.
. Thém 7 pL TEMED vao dng 40%, tron déu va cho vao ong tiém.

. Cho 1 mL butanol I&n bé mit tron lang.
. Dé yén ¢ nhiét d6 phong trong 2h.
. Khéi dong va 1am néng may chay DGGE khoang 1h & nhiét do 60°C.
. Sau d6 tao dung dich stacking trong khoang 2h tir khi bat dau khoi dong may.
10. Thém 33 pL APS 10% va 7 pL TEMED vao 4mL hdn hgp stacking.
11. Tron déu, d6 18n bé mit gel, dé & nhiét d6 phong trong 30 phit.
12. Lay mau thir: 45 pL 2x thudc nhudém + 45 pL san pham da chay PCR.
13. Piéu chinh thong s6: 45V/16h hodc 50V/14h hodc 60V/12h hodc 80V/8h cho
341F-GC/534R san pham d4 thyc hién phan hing PCR.

2
3
4
5. D6 gel vao.
6
7
8
9

Phu luc 4. Mau phiéu diéu tra tinh hinh sir dung thudc bio vé thue vat & Pong
bing séng Ciru Long

TRUONG DAI HOC CAN THO

KHOA NONG NGHIEP&SHUD

PHIEU PIEU TRA
HIEN TRANG SU DUNG THUOC BVTV TREN LUA
Phiéu sd...........
1. Thong tin chung:
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-Ténndongdan: ............ .. .ccocoiiennns

Trinh d6 hoc van: ......../12.

- K thuat lam dat:
Bon voi: Co
Xir Iy thude: ~ Co
Lam dét: Co
Chuan bj dét: Cay

Phoi dat: C6  Khong
- Ki thuat tudi tiéu: Tu chay

- Thoi diém xudng gidng, cham séc va thu hoach:

Bang 1. Thoi gian xudng giong, chim séc va thu hoach

Thoi diém thyc hién | 1 2 |3 |4 |5 |6 (7 [8 |9 |10 [11 |12
(thang)

Thoi vu

Nﬁngsuét

Bang 2. Lwong phin (kg) va thoi diém bon (ngay sau khi sg: NSKS):

Loai | Lan1 Lan 2 Lan 3 Lan 4

phan | NSKS | Luong | NSKS | Lugng | NSKS | Lugng | NSKS | Lugng
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3. Sau, bénh:
Bang 4. Cac loai thudc va thoi diém phun rai

Loai sau Tén thudce Licu luong, | Thoi diém phun, réi thude
bénh néng do
Ngay....... thang....... nam 20....
Ngudi diéu tra

TRUONG DAI HOC CAN THO
KHOA NONG NGHIEP&SHUD

PHIEU PIEU TRA
HIEN TRANG SU DUNG THUOC BVTV TREN RAU MAU
Phiéu sb: ..........
1. Thong tin chung:
-Ténngudi diutras . ...t Ngay diéu tra: . . . .
/R 120..
—Ténnéngdém......”......__.___.___._".Nanw[:],Nﬁ[:],Tuét ......
- Trinh d6 hoc van: ........ /12.
-Piachizap:.............. XA huyén: ... ... ...
tinh....................
- Dién tich trong:................... m’,
- Thoi gian canh tac:............ nam
- Kinh nghiém: ...........ccccco..... nam.

2. Piéu kién ty nhién

+ Loai dét: Phusal_] setl | cal 1 Thie[]

Nhiém phén I:I tur thang .......... dén
thang......cccoeevevnnne,
+ Kha nang thoat nudc: Tt Trung binh:..................
+ Tinh trang ngap: C6 I:I Khong I:I Thoi gian ngap:...................
Ly do ngap: Mua, la I:I Chu dong xa Iﬁl:l
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+ Thoi gian mua:

3. Lich sir dit canh tic (tinh ca trwée khi Ién viron):

Tu thang .....cccevveeeveenens dén thang..........

Thoi gian trong Loai thuée BVTV da
TT | Loai ciy trong (tir nam ...... dén nam str dung
..... )

4. Lich thoi vu

Loai rau T1 (T2 | T3 |T4 |T5 |T6 |T7 |T8 |T9 | T10| T11 | T12
5. Ky thuit lam dat

+ Chunbidit cayl | xs [ cusel ]

+ Phoi dat: col ] Khong [ ] Baolaui. ngay

+ Xuly dat:

«Voi: col_] Khong L] Lidu
Twong....oovvveee. kg/1000m?
5 KNAC: et
6.ky thuat trong:
+ Mat d0 trong: CAY X CAY:.....oeeeieiiieeeeen., Hang x hang:..................
+ C6 sit dung mang phii khéng? C6 ] Khong L]
7. Phwong phap va ché d9 nuée
ANGUON IIGC TG oo
SPhuong phap tiGi:. ..o e
- Ché d6 tusi:
+Loairaui.....cooeviiiiiiiii, TAN SUAL tUGI/NGAY:...vvv e eeeeeeeeeeenne
+Loairau:......ooovveiiiiiias TAN SUAL tUGI/NGAY: oo vvv e e enens
+Loairau:......oooeveiiiiiians TAN SUAL tUGI/NGAY: oo vvv e e enens
8. Ph&n bon va ky thuit bon phian (phian héa hoc & hiru co)
* Luu V: Vé viéc stv dung phin hivu co sinh hoc
Loai phan/phuong phap bon/liéu lwgn L
TT | Loai rau P 2 P S PP e Ghichu
(1.000m“)/NSKT
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9. Quan Iy siu hai va bénh: * Lieu V: vé viéc sir dung thudc phong trir sinh hoc

< C6 &p dung IPM: Co ] Khong L]
CACh AP QUNE: ...
< C6 biét gi vé rau an toan khong?  C6 ] Khong L]
2 CO biét vé tieu chudn GAP khong? 6] Khong ]
++ Phuong phap hoa hoc
) Loai A . Liéu A . .
Loairau | | Tén thuoc ) Nong d6 | Thoi gian phun
sau luong/cong

10. Chi phi san xuit:

. Chi phi (1.000 don Nga
Loai Tong chi phi ( . g _ Ag Y Doanh
i R » Thuoc Phan cbng lao
rau phi/........ cong | Gibng . 5 thu
BVTV bon dong

11. Théng tin khac lién quan dén sir dung thuéc BVTV ciia néng dan:

Tinh hinh siz dung thuée BVTV (logi thudc, lwong thuéc sir dung) trong 20 ndm tré
lai day (quan tam nhiéu hon dén thoi gian 10 nam cudi), dé y dén cdc loai thuéc cé
goc chlor

TRUONG DPAI HOC CAN THO
KHOA NONG NGHIEP & SHUD

PHIEU PIEU TRA
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HIEN TRANG SU DUNG THUOC BVTV TREN LUA-MAU

Phiusé..........

1. Thong tin chung:
-Ténngudi diutras . ....o.oot Ngay diéu tra: . . ..
[o..... /20..
-TénnéNg dan: . .............cciccieeeeeeiieeeeeeeneenee... Nam O, N O, Tudic. . .
- Trinh d6 hoc vén: ........ /12 .
-Piachi: Ap:.............. Xa& . oo Huyén: ..... ........
Tinh..............
- Dién tich trong:.............. m%
- Mb hinh canh téc: Lﬂa—mau—lﬂal:l Mau-Ita-mau |:|
- Thoi gian canh tac:............ nam.
+ Logi dit: phasal ] setl ] cal ]l Thiel ]

Nhiém phén I:I tur thang .......... dén
thang......cccoeevevnnne,
+ Kha nang thoat nudc: TOt:ecueenee. Trung binh:..................
+ Thoi gian mua:  Tu thang ........ccocoeeee AN thANG......oovveeeeeeeeeeeeee,
- Thoi gian nghi gitra vy lha-mau:.................. ngay

- Pét ¢6 ngép nude trong thoi gian nghi gitta hai vu? C6 I:I Khoéng I:I
- Ly do ngap: Mua, il Chi dong xa 1a ]
2. Lich sir dat canh tac (tinh ca trwée khi Ién viron):

Thoi gian trong Loai thuéc BVTV
TT | Loai ciy trong (tir nam......dén da sir dung
nam)

3. Ky thuit canh tac:

3.1 Thoi diém xudng giéng va ning suit:

Thoi diém thyc hién (thang) |1 |2 [3 |4 |5 |6 |7 [8 |9 |10 |11 |12

Thoi vu

Nang suat

3.2 Lua:
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= G0N e Thoi gian sinh truong: .........
.ngay

- K¥ thuat lam dat:

Bon voi: Cé I:I Khéng I:I Liéu luong:........... kg/1000m’
Xir Iy thudc: col ] Khong [ ]

Lam dét: cs]  knong]

Chuan bi dit: Cay || x6i ]

Phoi dat: Co I:I Khong I:I Thoi gian phoi:................. ngay

- Ki thuat tudi tiéu: Tu chay I:I Bom bing dong co I:I

- Nguon nudc trdi tiBU:.......oevvieii i,

- Thoi gian rat nude trong vu (trude khi thu hoach):............................ ngay
3.3 Mau

+ LoaicAyrau, mali.......cooeevununennnnn.

+ Chuinbidit cayl | xsi [ cuéel ]

+ Phoi dét: col ] knongl ] Bao
T ngay
+ X ly dat:
«Voi: col_] Khong ] Lidu Iwong ........... ke/1000m?
5 KNAC: et
+ MAat d6 trong: CAY X CAY:...evvneerieeeeiinnnn.... Hang x
hang:.......cooveviiieineenn,
+ CO0 st dung mang phu khong? Cé |:| Khong |:|
ANQUON NUGC TG .o
-Phuong phap tudic. ....ooooiiii
- Ché d6 tusi:
+L0ai rau, Mal:.....cceuveienin e, Tan sudt tUGI/NgAY:.......vveeeeeeeeeeenn.
+L0ai rau,maU: ... ..o Tan sudt tuGi/NGAY:......ovveeeeeeeeireeenn.n
+L0ai rau,mau:......ceeivee e Tan sudt tuGi/NGAY:.....ouvveeeeeeeein e
4. Phan bon (bao gom phéan héa hoc & hiru co, hitu co' vi sinh)
Loai Lan 1 ) Lan 2 ) Lan 3 ) Lan 4 } Lan 5 )
R Lieu Lieu Liéu Liéu Liéu
phan | NSKS NSKS NSKS NSKS NSKS
luong luong luong luong luong

4. SAu, bénh: Piéu tra rieng lé cho vu PX, HT, TP
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Loai dich

hai Lia NG Thoi diém
. éu on, . .,
STT | (sau, bénh, Tén thudc . . phun, rai Ghi cha
o lugng/cong | d6 .
co dai, oc, thude
chuét)
DONG XUAN
HE THU
THU BONG
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5. Chi phi sin xuit:

Chi phi (1.000 dong) Ngay

Mua | Tong chi — , _ ] Doanh
. R Giong | Thuoc | Phan cong lao

vu phi/............. cong ) . thu

BVTV | bon dong

Thu
dong

6. Thong tin khac lién quan dén vi¢c sir dung thuéc BVTV ciia nong din:
Tinh hinh siz dung thuée BVTV (logi thudc, lwong thuéc sir dung) trong 20 nam tré
lai day (quan tam nhiéu hon dén thoi gian 10 nam cudi), dé y dén cdc loai thuéc cé

goc chlor

Phu luc 5. Quy trinh ly trich Diazinon tir dat va 1am sach dich trich bang

cot Alumina

- Ly trich Diazinon tir dat: thong qua 7 bwéc

Budc 1. Can 3g dat cho vao mdi lo bi, cho 50ul 2.2,5- PCB(0,5ppm) dé
qua dém(2,2,5- PCB — chét di kém thiam vao dat nham muc dich
Kiém tra hiéu suét trich)

Budc 2. Tron déu 3g dét véi 1g Diatomaceous silical, sau d6 thém vao mdi
lo bi 7mL diethyl ether, vortex 2500 vong trong 1 phdt, lac déu
trén may lic ngang 24 gid

Budc 3. Trich mau lan 1: vortex lo bi d4 lac that k¥ trude khi trich véi toc
d6 2500 vong trong 1 phat, ly thm ¢ téc do 2500 vong trong 3
phat. Dang pipet hat dich trong (khong dé dinh dat hodc bi duc)

Budc4.  Thém 4mL diethyl ether vao lo bi vortex 2500 vong trong 1 phdt,
lic déu trén may lic ngang 24 gio

Budc 5. Trich méu 1an 2: vortex lo bi d& lac that k¥ trude khi trich vai toe
d6 2500 vong trong 1 phat, ly thm ¢ téc do 2500 vong trong 3
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Budc 6.

Budce 7.

phat. Dung pipet hat dich trong (khéng dé dinh dat hozc bi duc).
Dich trong dugc cho vao cing lo bi d trich lan 1

Thém 4mL diethyl ether vao lo bi vortex 2500 vong trong 1
phat,ly tam & téc do 2500 vong trong 3phdt va tién hanh trich lan
3. Dung pipet hat dich trong (khong dé dinh dat hodc bi duc).
Dich trong dugc cho vao cing lo bi d& trich lan 1 va 2.

Co dung dich thu dugc sau khi trich con 1mL dé tién hanh loc

mau véi cot sac ly alumina

- Lam sach dich trich: dich ly trich dwge 1am sach bang cot sic ky

alumina

Budce 1.

Budc 2.

Budc 3.

Budc 4.

Budce 5.

Budc 6.

Budce 7.
Budc 8.

Bat hoat Alumina bang cach dem nung ¢ 550°C it nhat 24h,
chuyén qua ti sdy & 250°C trong 30pht rdi chuyén sang binh hat
am dé ngudi. Thém 3% nude khir khoang va lic trong 30phut.
Chuan bj cot thay tinh, gon thay tinh, cdc thuy tinh, Na,SO, siy
khan & nhiét 6 250°C, dé ngudi trong binh hit am.

Nhdi mét it gdn thuy tinh vao cot, lap vao gia.

Can 1g Alumina d3 bat hoat (bang gidy nhom) d6 vao cot (cot
nho), thém khoang 1cm Na,SO, Ién trén. G nhe cot dé Alumina
duoc nén chat

Luyén cot v6i 1,3mL hon hop DCM : Hexane (2:1) (Luu y: khong
dé dung moi xudng thap hon 16p Na,SO,)

On dinh cot tiép voi 2,5mL Hexane dé loai bo hon hop DCM :
Hexane (2:1) ra khoi cot

Loc mau véi 4mL hexan ( chia 1am 4 lan loc)

Co méu xudng con 1mL do trén GC-MS

Phu luc 6. Phwong phap chiing hoat chit thudc trir siu Diazinon dé dat

nong d9 20 ppm dé 1am giau mat dd vi khuin phan hiiy hoat chat

Diazinon

Bwéc 1: chuan bi cac binh tam tac 250 mL d4 tiét trang kho va duoc

chuyén vao tu ciy vo triing.

Budéc 2: dung syringe 250 pL hit 100 pL hoat chat Diazinon c6 néng
do 5000 ppm va chung vao cac binh tam giac 250 mL (Diazinon duoc pha
trong dung moi acetone).

Buéc 3: dé bay hoi dung méi acetone trong 30 phut

Buéc 4: bo sung 24 mL mdi trudng khoang tdi thicu
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Bwéc 5: chang 1 mL dich trich vi khuédn tir dat.

Phu luc 7. Phwong phéap chiing hoat chit thudc trir siu Diazinon dé dat
nong do 20 ppm dé nhan mat @ vi khuin phan hiiy hoat chit Diazinon

Buéc 1: chuan bi cac ong nghiém 25 mL da tiét trung kho va duogc
chuyén vao tu ciy vo triing.

Bwdéc 2: dung syringe 50 pL hit 50 pL hoat chat Diazinon c6 nong do
2000 ppm va ching vao cic 6ng nghiém 25 mL (Diazinon dugc pha trong
dung mai acetone).

Buéc 3: dé bay hoi dung méi acetone trong 30 phut

Buwéc 4: bo sung 4900 pL moi truong khoang tdi thiéu

Buéc 5: chung 100 pL dich vi khuan.

Chu y d6i voi cac nghiém thirc khong chung vi khuan thi & Buée 4 bo
sung 5000 pL mdi truong khoang t6i thiéu va bo qua Buére 5.

Phu luc 6. Gi6i han toi da dw lwgng thudc bao vé thwe vat trong dat
Bang 1. Gi61 han t6i da du luong thudc bao vé thuc vat trong dat

TEN HOAT CHAT GIOI HAN CHO PHEP
(mg/kg dat kho)
Atrazine (CgH14CINs) 0,1
Benthiocarb(C;H1sCINOS) 0,1
Cypermethrin(CxH19CI,NO3) 0,1
Diazinon(C1,H,;N,O3PS) 0,05
Fenoxaprop — ethyl(C1sH1,CINOs) 0,1
Metolachlor(CsH,2CINO,) 0,1
MPCA (CyHoCIO3 0,1
(Nguon: qui chudn kj thudt quéc gia vé diw lwong héa chdt BVTV trong dit Ha

Noi, 2008.)

Phu luc 7. Quy trinh xay dung dwong chuin méi quan hé giira ODggo o VEi Mat
dd vi khuén: thong qua cac budc bén dudi

- Nudi nhan mat do cac dong vi khuéan trong maéi truong khoang t6i thiéu c6 bd sung
TSB 0,5%.

- Thu sinh khéi vi khuan bang cach ly tam véi toc d6 10.000 rpm

- Hiéu chinh d6 duc cua cac dong vi khuan vi ODegoo nm = 0,2; 0,4; 0,6 bang cach do
quang pho.
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- Xéac dinh mat do vi khuan twong tmg véi mdi gia tri ODgoo nm Ctia Mdi dong vi
khuan bang phuong phap dém sdng nho giot

- Sir dung c6ng cu microsoft excel dé xay dung duong chuin ung voi mdi dong vi
khuan.

Phu luc 8. Phén tich phwong sai khio sat lru ton ngoai dong rudng

Bang 2. Phan tich phuong sai khao sat luu ton Diazinon trén mo hinh luan
canh lua-khoai lang (vu khoai lang) tai Binh Tan-Vinh Long (vu Pong Xuan,
2013)

Nguon biéndong Potudo  Tdngbinh Trungbinh  GiatriF  Giatri P
phuong binh phuong

Nghiém thirc 2 496866 248433 100.28 0.000
Sai s 9 22296 2477
Tong cong 11 519162

Bang 3. Luu ton Diazinon trén mé hinh chuyén mau (xa lach xoong) tai Binh
Tan-Vinh Long (vu DPong Xuan, 2013)

Nguon biéndong Potwydo  Tdngbinh Trungbinh  GiatriF  Giatri P
phuong binh phuong

Nghiém thirc 2 273043 136521 162.71 0.000
Sai b 9 7551 839
Tong cong 11 280594

Bang 4. Bang phan tich phuong sai luu ton ciia Diazinon trong md hinh luan
canh 2 lia — 1 mau (dau xanh) trong diéu kién nha ludi (2014)

Nguon bién Doty  Tongbinh Trung binh GiatriF  GiatriP
dong do phuong binh phuong

Nghiém thire 3 98616686 32872229 222,01 0,000
Sai s6 12 1776808 148067

Téng cong 15 100393495
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Bang 5. Bang phan tich phuong sai muc do luu tén cia Diazinon trong mo
hinh luan canh 2 lta — 1 mau (laa) trong diéu kién nha ludi (2014)

Nguon bién Doty  Tong binh Trung binh GiatriF  GiatriP
dong do phuong binh phuong

Nghiém thire 3 28070387 9356796 37,19 0,000
Sai s6 12 3018873 251573

Téng cong 15 31089260

Bang 6 Bang phan tich phuong sai mic d Iuu ton cia Diazinon trong mo
hinh chuyén canh mau (dau xanh) trong diéu kién nha ludi (2014)

Nguon bién Doty  Tong binh Trung binh GiatriF  GiatriP
dong do phuong binh phuong

Nghiém thirc 3 74028750 24676250 27,69 0,000
Sai b 11 9803282 891207

Tong cong 14 83832032

136



Phu luc 8. Phén tich phwong sai anh hwéng clia mdi truwong sinh thai dén

phan hity hoat chat thudc trir siu Diazinon ciéia cac dong vi khuin phan lap tir

dét canh tac chuyén mau

Bang 7. Phan tich phuong sai anh hudng ctia nhiét d6 25°C dén phan hiy hoat chat

thudc trir sdu Diazinon

Nguén bién Doty  Tongbinh Trung binh GiatriF  GiatriP
dong do phuong binh phuong

Nghiém thirc 4 612,8 153,2 3,97 0,035
Sai s6 10 385,6 38,6

Téng cong 14 998,4

Bang 8. Phan tich phuong sai anh hudng cta nhiét do 30°C dén phan hiy hoat chat

thudc trir sdu Diazinon

Nguon bién Doty  Tongbinh Trung binh GiatriF  GiatriP
dong do phuong binh phuong

Nghiém thire 4 1577.7 394.4 13.14 0.001
Sai s6 10 300.3 30.0

Tong cong 4 1878.0

Bang 9. Phan tich phuong sai anh hudng cia nhiét d6 37°C dén phan hiy hoat chat

thudc trir sdu Diazinon

Nguén bién Doty  Tongbinh Trung binh GiatriF  Giatri P
dong do phuong binh phuong

Nghiém thire 4 951.7 237.9 5.73 0.012
Sai s6 10 415.1 41.5

Tong cong 14 1366.8

Bang 10. Phéan tich phuong sai anh huong cta pH 4 dén phan hity hoat chat thude trir

sau Diazinon
Nguon bién Doty  Tongbinh Trung binh GiatriF  Giatri P
dong do phuong binh phuong
Nghiém thire 4 66.3 16.6 0.73 0.590
Sai s6 10 226.1 226
Tong cong 14 292.5
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Bang 11. Phan tich phuong sai anh huong ctia pH 5 dén phan huy hoat chét thude trir

sau Diazinon
Nguon bién Doty  Tongbinh Trung binh GiatriF  GiatriP
dong do phuong binh phuong
Nghiém thire 4 479.5 119.9 3.86 0.038
Sai s6 10 310.5 31.0
Tong cong 14 790.0

Bang 12. Phéan tich phuong sai anh huong ctia pH 6 dén phan huy hoat chat thude trir
sau Diazinon

Nguon bién Doty  Tongbinh Trung binh GiatriF  GiatriP
dong do phuong binh phuong

Nghiém thire 4 1099.5 274.9 7.05 0.006
Sai s6 10 389.9 39.0

Tong cong 14 1489.5

Bang 13. Phéan tich phuong sai anh huong cta pH 7 dén phan huy hoat chét thude trir

sau Diazinon
Nguon bién Doty  Tongbinh Trung binh GiatriF  GiatriP
dong do phuong binh phuong
Nghiém thirc 4 1084.2 271.1 15.33 0.000
Sai s6 10 176.9 17.7
Tong cong 14 1261.1

Bang 14. Phan tich phuong sai anh hudng ctia ndng d6 Diazinon 20 ppm dén phan
hty hoat chat thudc trir sau Diazinon cia cac dong vi khuan

Nguén bién Doty  Tongbinh Trung binh GiatriF  Giatrip
dong do phuong binh phuong

Nghiém thire 4 1461.3 365.3 15.91 0.000
Sai s6 10 229.6 23.0

Tong cong 14 1690.8
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Bang 15. Phan tich phuong sai anh hudng ciia ndng do Diazinon 50 ppm dén phan
hty hoat chat thudc trir sau Diazinon cia cac dong vi khuan

Nguon bién Doty  Tongbinh Trung binh GiatriF  GiatriP
dong do phuong binh phuong

Nghiém thire 4 727.3 181.8 12.37 0.001
Sai s6 10 147.0 14.7

Téng cong 14 874.3

Bang 16. Phan tich phuong sai anh huong ciia ndng d6 Diazinon 100 ppm dén phan
hty hoat chat thudc trir sau Diazinon cia cac dong vi khuan

Nguon bién Doty  Tongbinh Trung binh GiatriF  GiatriP
dong do phuong binh phuong

Nghiém thire 4 523.98 130.99 14.16 0.000
Sai s6 10 92.54 9.25

Tong cong 14 616.52

Bang 17 Phan tich phuong sai anh hudng ciia ndng do Diazinon 150 ppm dén phan
hty hoat chat thudc trir sau Diazinon cia cac dong vi khuan

Nguon bién Doty  Tongbinh Trung binh GiatriF  Giatri P
dong do phuong binh phuong

Nghiém thire 4 36.1 9.0 0.58 0.681
Sai s6 10 154.3 15.4

Téng cong 14 190.4

Bang 18 Phan tich phuong sai anh hudng ciia ndng do Diazinon 200 ppm dén phan
hty hoat chat thudc trir sau Diazinon cia cac dong vi khuan

Nguon bién Doty  Tongbinh Trung binh GiatriF  GiatriP
dong do phuong binh phuong

Nghiém thire 4 47.65 11.91 1.81 0.204
Sai s6 10 65.87 6.59

Tong cong 14 113.52
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Bang 19 Phan tich phuong sai anh huong cua mat do vi khuan dén phan hiy hoat
chat thudc trir sdu Diazinon cua cac dong vi khuan HA7.1

Nguon bién Doty  Tongbinh Trung binh GiatriF  GiatriP
dong do phuong binh phuong

Nghiém thire 3 1418.5 472.8 16.69 0.001
Sai s6 8 226.6 28.3

Tong cong 11 1645.1

Bang 20 Phan tich phuong sai anh huong ctua mat do vi khuan dén phan hiy hoat
chat thudc trir sdu Diazinon cua cac dong vi khuan HA7.4

Nguon bién Doty  Tongbinh Trung binh GiatriF  GiatriP
dong do phuong binh phuong

Nghiém thire 3 674.2 224.7 7.02 0.012
Sai s6 8 256.1 32.0

Tong cong 11 930.3

Bang 21 Phan tich phuong sai anh huong cua mat do vi khuan dén phan hiy hoat
chat thudc trir sdu Diazinon cua cac dong vi khuan TA3.2

Nguon bién Doty  Tongbinh Trung binh GiatriF  GiatriP
dong do phuong binh phuong

Nghiém thire 3 534.7 178.2 4.14 0.048
Sai s6 8 344.2 43.0

Téng cong 11 878.9

Bang 22 Phan tich phuong sai anh huong ctua mat do vi khuan dén phan hiy hoat
chat thudc trir sdu Diazinon cua cac dong vi khuan TA4.17

Nguon bién Doty  Tongbinh Trung binh GiatriF  GiatriP
dong do phuong binh phuong

Nghiém thire 3 1083.6 361.2 13.29 0.002
Sai s6 8 2175 27.2

Téng cong 11 1301.0
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Phu luc 9. Phan tich phwong sai anh huéng ciia méi truwong sinh thai dén phan
hity hoat chét thudc trir siu Diazinon ciia cac dong vi khuén phan lip tir dat
canh tac luan canh lda-mau

Bang 23 Phan tich phuong sai anh huéng ctia nhiét d6 25°C dén phan huy hoat chat

thudc trir sdu Diazinon

Nguon bién Doty  Tongbinh Trung binh GiatriF  GiatriP
dong do phuong binh phuong

Nghiém thire 2 327,7 163.9 10.06 0.012
Sai s6 6 97,7 16.3

Tong cong 8 425,4

Bang 24. Phan tich phuong sai anh hudng ciia nhiét ¢ 30°C dén phan huy hoat chat

thudc trir sdu Diazinon

Nguon bién Doty  Tongbinh Trung binh GiatriF  GiatriP
dong do phuong binh phuong

Nghiém thire 2 1508.7 754.3 41.01 0.000
Sai s6 6 110.4 18.4

Téng cong 8 1619.0

Bang 25. Phan tich phuong sai anh hudng ciia nhiét ¢ 37°C dén phan huy hoat chat

thudc trir sdu Diazinon

Nguon bién Doty  Tongbinh Trung binh GiatriF  GiatriP
dong do phuong binh phuong

Nghiém thire 2 31.9 16.0 0.43 0.670
Sai s6 6 223.4 37.2

Tong cong 8 255.3
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Bang 26. Phan tich phuong sai anh huong cta pH 4 dén phan huy hoat chét thude trir
sau Diazinon

Nguon bién Doty  Tongbinh Trung binh GiatriF  GiatriP
dong do phuong binh phuong

Nghiém thire 2 54.4 27.2 1.15 0.379
Sai s6 6 142.4 23.7

Tong cong 8 196.8

Bang 27. Phén tich phuong sai anh huong cta pH 5 dén phan huy hoat chat thudc trir
sau Diazinon

Nguon bién Doty  Tongbinh Trung binh GiatriF  GiatriP
dong do phuong binh phuong

Nghiém thire 2 217.9 109.0 6.42 0.032
Sai s6 6 101.8 17.0

Téng cong 8 319.7

Bang 28. Phéan tich phuong sai anh huong cta pH 6 dén phan hiy hoat chat thude trir
sau Diazinon

Nguon bién Doty  Tongbinh Trung binh GiatriF  GiatriP
dong do phuong binh phuong

Nghiém thire 2 689.9 344.9 26.41 0.001
Sai s6 6 78.4 131

Tong cong 8 768.3

Bang 29. Phén tich phuong sai anh huong cta pH 7 dén phan hity hoat chat thude trir
sau Diazinon

Nguon bién Doty  Tongbinh Trung binh GiatriF  GiatriP
dong do phuong binh phuong

Nghiém thire 2 1479.2 739.6 18.25 0.003
Sai s6 6 243.1 40.5

Tong cong 8 1722.3
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Bang 30. Phan tich phuong sai anh hudng ctia ndng d6 Diazinon 20 ppm dén phan
huy hoat chat thudc trir sau Diazinon cia cac dong vi khuan

Nguon bién Doty  Tongbinh Trung binh GiatriF  GiatriP
dong do phuong binh phuong

Nghiém thire 2 1336.5 668.2 53.70 0.000
Sai s6 6 74.7 12.4

Téng cong 8 1411.2

Bang 31. Phan tich phuong sai anh hudng ctia ndng do Diazinon 50 ppm dén phan
hty hoat chat thudc trir sau Diazinon cia cac dong vi khuan

Nguon bién Doty  Tongbinh Trung binh GiatriF  GiatriP
dong do phuong binh phuong

Nghiém thire 2 447.8 2239 11.92 0.008
Sai s6 6 112.7 18.8

Tong cong 8 560.5

Bang 32. Phan tich phuong sai anh huong ciia ndng d6 Diazinon 100 ppm dén phan
hty hoat chat thudc trir sau Diazinon cia cac dong vi khuan

Nguon bién Doty  Tongbinh Trung binh GiatriF  GiatriP
dong do phuong binh phuong

Nghiém thire 2 170.76 85.38 52.23 0.000
Sai s6 6 9.81 1.63

Tong cong 8 180.57

Bang 33. Phan tich phuong sai anh huong ciia ndng @6 Diazinon 150 ppm dén phan
hty hoat chat thudc trir sau Diazinon cia cac dong vi khuan

Nguon bién Doty  Tongbinh Trung binh GiatriF  GiatriP
dong do phuong binh phuong

Nghiém thire 2 10.68 5.34 0.77 0.504
Sai s6 6 41.66 6.94

Tong cong 8 52.33
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Bang 34. Phan tich phuong sai anh huong ciia ndng d6 Diazinon 200 ppm dén phan
huy hoat chat thudc trir sau Diazinon cia cac dong vi khuan

Nguon bién Doty  Tongbinh Trung binh GiatriF  GiatriP
dong do phuong binh phuong

Nghiém thire 2 21.29 10.64 1.60 0.277
Sai s6 6 39.86 6.64

Tong cong 8 61.15

Bang 35. Phan tich phuong sai anh huéng cia mat do vi khuan dén toc do phan hay
hoat chat thudc trir sdu Diazinon ctia dong vi khuan BT4_L1

Nguon bién Doty  Tongbinh Trung binh GiatriF  GiatriP
dong do phuong binh phuong

Nghiém thire 3 1957.2 652.4 41.31 0.000
Sai s6 8 126.3 15.8

Téng cong 11 2083.5

Bang 36. Phan tich phuong sai anh huéng cia mat do vi khuan dén toc do phan hiay
hoat chat thudc trir sdu Diazinon ctia dong vi khuan CL36_M4

Nguon bién Doty  Tongbinh Trung binh GiatriF  GiatriP
dong do phuong binh phuong

Nghiém thire 3 767.6 255.9 9.02 0.006
Sai s6 8 226.8 28.4

Téng cong 11 994.4

Phu luc 10. Phan tich phwong sai kha ning phin hiiy Diazinon trong dit trong
diéu kién phong thi nghiém
Béang 37. Phan tich phuong sai sau 10 ngay nudi u

Nguon bién Doty  Tongbinh Trung binh GiatriF  GiatriP
dong do phuong binh phuong

Nghiém thire 4 28 7 0.05 0.995
Sai s6 10 1417 142

Téng cong 14 1444
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Béang 38. Phan tich phuong sai sau 20 ngay nudi u

Nguon bién Doty  Tongbinh Trung binh GiatriF  GiatriP
dong do phuong binh phuong

Nghiém thire 4 1328 332 1.75 0.216
Sai s6 10 1901 190

Téng cong 14 3229

Bang 38. Phén tich phuong sai sau 20 ngay nudi u

Nguon bién Doty  Tongbinh Trung binh GiatriF  GiatriP
dong do phuong binh phuong

Nghiém thire 4 1328 332 1.75 0.216
Sai s6 10 1901 190

Téng cong 14 3229

Bang 38. Phan tich phuong sai sau 20 ngay nudi u

Nguon bién Doty  Tongbinh Trung binh GiatriF  GiatriP
dong do phuong binh phuong

Nghiém thire 4 9676 2419 17.58 0.000
Sai s6 10 1376 138

Téng cong 14 11052
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