BO GIAO DUC VA PAO TAO
TRUONG PAI HQC CAN THO

NGUYEN THI THU HONG

NGHIEN CUU SU DUNG CAY MAI DUONG
(Mimosa pigra L.) TRONG CHAN NUOI
DE THIT

LUAN AN TOT NGHIEP TIEN Si
CHUYEN NGANH: CHAN NUOI
MA NGANH: 62 62 01 05

2017



BO GIAO DUC VA PAO TAO
TRUONG PAI HQC CAN THO

NGUYEN THI THU HONG

NGHIEN CUU SU DUNG CAY MAI DUONG
(Mimosa pigra L.) TRONG CHAN NUOI
DE THIT

LUAN AN TOT NGHIEP TIEN Si
CHUYEN NGANH: CHAN NUOI
MA NGANH: 62 62 01 05

CAN BQ HUONG DAN

PGS. TS. Dwong Nguyén Khang

2017



LO1 CAM ON
Xin chan thanh cam on Ban Giam hiéu trudng Pai hoc Can Tho va cac
Phong, Khoa lién quan, B mon Chan nudi, Phong thi nghiém, Van phong
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kién thuan loi cho toi hoc tap va thuc hién luan an.

Chén thanh cam on PGS.TS. Duong Nguyén Khang da tan tinh hudng
dan va déng gop nhiéu y kién quy bau trong qué trinh hoc tap va thuc hién
luan an.

Chan thanh cam on cac Thay C6 trong Khoa Néng nghiép, Truong Dai
hoc Can Tho da tan tinh giang day va giup d& toi trong sudt thoi gian hoc tap
va thuc hién dé tai.

Chan thanh cam on Ban Giam Hiéu, Ban Chu Nhiém Khoa Nong
nghiép va Ban Lanh dao Khu Thi nghiém Thuc hanh, Truong DPai hoc An
Giang d4 tao diéu kién thuan loi cho tdi hoc tap va nghién ctu.

Chan thanh cam on cac ban dong nghiép da hd tro va tao diéu kién
thuan loi cho toi trong suét thoi gian hoc tap va nghién ctu.

Cam on cac ban sinh vién dai hoc va cac thanh vién trong gia dinh da
dong vién, gitp d& toi trong suét thoi gian hoc tap va thuc hién luan an tét
nghiép.

Nguyén Thi Thu Hong



TOM TAT
Nam thi nghiém da duoc thuc hién tir thang 2013 dén 2015 tai tinh An Giang
va thanh phé Can Tho nham xac dinh anh huong cua cay Mai duong (Mimosa
pigra) trong khau phan cia dé duc giai doan sinh truéng 1én ty 18 tiéu hoa,
tang trueong va sinh khi mé tan.

Thi nghiém 1: Thi nghiém nghién ctu anh huong cua thoi gian cét 18n sinh
khdi va thanh phan hoéa hoc cta cdy Mai duong. Thi nghiém duoc bd tri hoan
toan ngau nhién 4 nghiém twong ¢tng véi 4 thoi gian thu cat 30, 45, 60 va 90
ngay va 6 1an lp lai. Him luong vat chat khd cua 1a cay Mai duong khac biét
(P < 0,001) gitra cac nghiém thuec, vaéi cac gia tri 35,5; 37,4; 37,1 va 38,2%,
tuong (ng vai thoi gian thu cat 30, 45, 60 va 90 ngay. Ham lugng protein tho
trong l4 giam trong khi ham luong tanin gia ting theo thoi gian cat.

Thi nghiém 2: Hai thi nghiém in vitro duoc b6 tri hoan toan ngau nhién véi 6
nghiém thirc va 4 1an 13p lai, nham xac dinh anh huong viéc bo sung 1 va than
non cay Mai duong trong khau phan 1én sy sinh mé tan véi khau phan co ban
la co Long tay hoac Rau mudng. Cac nghiém thtc 1a mac b sung tanin 0, 10,
20, 30, 40 va 50 g cua cay Mai duong cho kg thirc an. Két qua cho thay luong
mé tan giam lan luot vai cac giatrila 21,2; 18,4; 15,8; 15,0; 12,1 va 10,9 ml/g
VCK ting véi muc bo sung tanin 0, 10, 20, 30, 40 va 50 g/kg VCK khau phan
Rau mudng. O khau phan co ban la cé Long tay luong khi mé tan sinh ra giam
dan véi muc ting cua tanin bo sung trong khau phan tir 21,5 dén 8,9 ml/g
VCK. Két qua di cho thdy bd sung ngudn tanin tir cdy Mai dwong vao khau
phan co Long tdy va Rau mudng da 1am giam sinh khi mé tan tir 13,2% dén
58,6%.

Thi nghiém 3: Thi nghiém dugc bé tri theo thé thire hinh vudng Latin (4 x 4)
trén 4 dé duc lai (Béach thao x Co6) 4 - 5 thang tudi dé xac dinh anh hudng cua
14 va than non cdy Mai duong trén ty I tiéu hoa dudng chat va sinh mé tan
cua dé tang trudng an khau phan co ban 1a Rau muéng. Thi nghiém duoc tién
hanh tai trai thuc nghiém trudng Pai hoc An Giang. Mbi giai doan thi nghiém
la 15 ngay, 7 ngay thich nghi va 8 ngay thu thap mau. Bén nghiém thic 1a cac
muc tannin 0, 10, 20 va 30 g/kg vat chat khd cua khau phan Rau mudng tung
Vvé6i cac nghiém thee MD00, MD10, MD20 va MD30. Két qua cho thiy vat
chat kho an vao khac biét khong co y nghia (P>0,05) & gia tri 442, 459, 464 va
471 g/con/ngay ung véi cac nghiém thac MDO00, MD10, MD20 and MD30.
Ty Ié tiéu hoa vat chat kho va protein thd ting dan véi mac bd sung Mai
duong trong khau phan Rau mudng. Lwong mé tan sinh ra 1a 23,3; 22,4: 20,9
va 20,1 I/kg chat khd khau phan ang voi nghiém thie MD00, MD10, MD20



va MD30 (P>0,05). Céc chi tiéu dich da co va sinh héa mau dé la binh thuong
va khong c6 du hiéu ngo doc. Két qua da cho thay & muc 30 g tanin trong kg
chat khd khau phan da khong gay bat ky anh huong hai cho stc khoe dé thi
nghiém. Nhu vay thay thé Rau muéng bang cidy Mai duong ¢ muc 30 g
tanin/kg vat chat kho cho ty Ié tiéu hoa dudng chat tét va giam sinh khi mé tan
trén dé giai doan sinh trudéng.

Thi nghiém 4: Nghién ctru duoc thuc hién tai Trai thuc nghiém, Truong Dai
hoc An Giang tir thang 07 dén thang 1 nam 2015. Bn dé duc lai (Bach thao x
Co) ¢6 khéi lwong ban dau binh quan 11,5 + 0,42 kg duoc sir dung trong b tri
theo & vudng Latin 4*4 nham xac dinh anh huong cua cay Mai duong 1én tiéu
hoa dudng chat va sinh khi mé tan cua dé giai doan sinh truéng dugc cho an
khau phan co ban co Léng tay. Bon khau phan thi nghiém bao gom khau phan
d6i chiang 1a co Long tay an tu do duoc bd sung 80 g thirc dn hdn hop, cac
khau phan thi nghiém 1a méc bo sung tannin cia cidy Mai duong 10, 20 va 30
g/kg chat kho khau phan. Két qua cho thiy kha ning tiéu hoa dudng chat kha
t6t, bién dong tir 70,9 dén 79,4%. San xuat mé tan khéac biét c6 ¥ nghia, cao
nhat 1a nghiém thac d6i chung va thap nhat 1a nghiém thic bo sung tannin
trong cdy Mai duong 30 g/kg chat khd khau phan. Nhu vay bé sung tannin
trong cay Mai duong 30 g/kg chat khd khau phan da cai thién ty Ié tiéu hoa
dudng chat va giam sinh khi mé tan trén dé giai doan sinh truong.

Thi nghiém 5: Nghién ctu duoc tién hanh trén 16 dé duc lai (Bach Thao x
c6) giai doan sinh truong (15,7 + 0,54 kg), dugc bé tri theo thira s6 2 nhan té
V6i 4 nghiém thicc. Nhan té thir nhat bd sung Mai duong dap ¢ng tannin ¢
muc 30 g/kg vat chat khd, hodc khong bo sung Mai dwong, nhan té tha 2 véi
khau phan co ban 1a Rau mubng hoac co Long tay. Rau mubng va co Long tay
duogc cho an tw do & mic 120% lwong an vao. Tat ca khau phan dugc b sung
thirc an hon hop 120 g/con/ngay. Thi nghiém duoc tién hanh trong 105 ngay.
Két qua chi ra rang muc an vao cua vat chat kho, chét hitu co va protein thd
gia ting khi b6 sung Mai dwong trong khau phan (P<0,05). Mic ting trong
binh quan/ ngay va hé sb chuyén hda thiic 4n ciing gia ting & khau phan cé b
sung Mai duong (P<0,05). Két qua caa nghién cau cho thay c6 cai thién dinh
dudng béi sir dung Mai duong trong khau phan dong thoi 1am gia tang mirc an
vao va hé sb chuyén hoa thire dn va tir d6 1am gia ting ting trong cua dé ting
truong.

Tir khoa: Mai duong, sinh khdi, tannin, dé, tang trong, phét thai mé tan



ABSTRACT

There were five experiments to carry out from 2013 to 2015 at An giang
province and Can tho City to determine effect of tannin in Mimosa pigra on
digestibility, weight gain and methane production of male crossbred goats
(Bach thao x Co).

Experiment 1: The experiment studied effect of cutting intervals on biomass
yield and chemical composition of Mimosa pigra. The treatments in a
randomized design were 4 cutting intervals of 30, 45, 60 and 90 days, with 6
replications. Dry matter of Mimosa leaf increased with 35.5, 37.4, 37.1 va
38.2%, respectively of 30, 45, 60 and 90 days (P<0,001). Protein content leaf
decreased while concentration of condensed tannins increased with increasing
cutting intervals.

Experiment 2. The experiment was carried out in complete randomized
design with 6 treatments and 4 repetitions to determine effects of
supplementation of tannin levels in Mimosa pigra on methane production
based on Para grass and Water spinach diets. Six treatments were 0, 10, 20,
30, 40 and 50 g of tannin in Mimosa pigra for every kg of Para grass and
Water spinach basal diets.

Results showed that methane production decreased respectively from 21.2,
18.4, 15.8, 15.0, 12.1 and 10.9 ml/g DM with increasing of levels of tannin
supplementation of 0, 10, 20, 30, 40 and 50 g/kg DM in Water spinach diets.
In Water spinach diets, methane production also decreases with increasing of
levels of tannin supplementation from 21.5 to 8.9 ml/g DM. Inclusion of Para
grass and Water spinach diets resulted that tannin supplemented levels of
Mimosa pigra reduced methane production from 13.2 to 58.6%.

Experiment 3: Experiment was conducted by using a 4 x 4 Latin square
design on 4 male goats at 4 - 5 months of age to determine effects of Mimosa
pigra on digestibility and methane production of growing goats fed based diets
of Water spinach (Ipomoea aquatica). Experiment was carried out at study
farm of Angiang University. Each experiment period was 15 days followed of
7 days for adaptation and 8 days for collecting sample. Four treatments were
0, 10, 20 and 30 g of tannin levels of Mimosa pigra in Water spinach basal
diet corresponding to RMDO00, RMD10, RMD20 and RMD30 treatments.
Results showed that DM intake was not significantly different (P>0.05),
respectively with 442, 459, 464 and 471 g/animal/day for RMDO00, RMD10,
RMD20 and RMD30 treatments. Dry mater and crude protein digestibility
increased with increasing dietary Mimosa pigra levels. Rumen methane



production was 23.3, 22.4, 20.9 va 20.1 I/kg DM, respectively with RMDOO,
RMD10, RMD20 and RMD30 treatments (P> 0.05). Rumen and blood
parameters were normal range and without signs of toxicity. Results showed
that a dietary tannin concentration of 30 g/kg DM did not affected any threat
to experimental goat health. It was concluded that replacement of water
spinach by Mimosa pigra at 30 g tannin/lkg DM gave better digestibility
and reduce methane production on growing goats.

Experiment 4: Experiment was carried out at a study farm, An Giang
University from July to January 2015. Four male crossbred goats (Bachthao x
local) with an initial weight of 11.5 + 0.42 kg were used in a 4 x 4 Latin
Square design with 4 treatments and four periods to study effect of Mimosa
pigra on digestibility and methane production of growing goats fed based diets
of Para grass. Four treatments included a control diet fed ad libitum of Para
grass and 80 g concentrated feed, other treatments followed with tannin
supplemental source of Mimosa pigra at 10, 20 and 30 g/kg DM in Para grass
diets. Results showed that dry matter and crude protein digestibilities were
improved, arrangement from 70.9 to 79.4%. Methane production was
differences significantly, highest in control diet and lowest in Mimosa pigra
supplemented diet at 30 g/kg DM. In conclusion, Mimosa pigra supplemented
diet at 30 g/kg DM in Para grass diets was improved digestibility and reduced
rumen methane production of growing goats.

Experiment 5: Sixteen growing male crossbred goats (Bach Thao x local)
with average live weight of 15.7 + 0.54 kg were allocated to 4 treatments in a
2*2 factorial arrangement with 4 replications. The first factor was with or
without supplementation of Mimosa pigra, the second factor was basal diet of
Water spinach or Para grass. Mimosa pigra was supplemented with level of
tannin at 30 g/kg dry matter (DM). Water spinach and Para grass were be
offered ad libitum with the amount of 120% of average daily intake.
Concentrate supplementation was fed at 120 g/head/day. The trial lasted 105
days. The results show that the intakes of DM, organic matter (OM) and
crude protein (CP) significantly increased (P<0.05) with supplemented
mimosa in the diets. Daily gain and feed conversion ratio also significantly
increased when increasing the dietary tannin content of Mimosa pigra
(P<0.05). The study shows that improved nutrition, by increasing Mimosa
pigra in diets of growing goats, improved feed intake and feed conversion
ratio, and consequently increased growth rates.

Key words: Mimosa pigra, biomass yield, tannin, goat, growth, methane
emission



LOI CAM KET KET QUA

T6i xin cam két luan 4n nay duoc hoan thanh dua trén cac két qua nghién ciu
cua tdi va cac két qua nghién ctru nay chua duoc dung cho bat cir luan &n ciing
cap nao khéc.

Ngay 17 thang 07 nam 2017

Tac gia luan an

Nguyén Thi Thu Hong
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Chuwong 1: GIOI THIEU
1.1. Tinh cép thiét caa luan an

Bién d6i khi hau anh huong nghiém trong dén can bang sinh thai, suc
khoe con ngudi va phat trién bén vitng o nhiéu nudéc trén thé giéi (Najeh Dali,
2008). Nguyén nhan 1am bién d6i khi hau 1a do hoat dong san xuat thai ra
lwong 16n khi mé tan, trong d6 chin nudi va trdng trot da gy anh huong dang
ké cho tién trinh nay (Watson, 2008). Luwong khi mé tan thai ra tir chin nuéi
chiém khoang 16% tong khi thai khi mé tan toan cau va khoang 74% tir chin
nudi gia suc nhai lai. Do d6 nghién ctru giam thai mé tan tir chan nuoéi gia suc
nhai lai dat dugc hai muc dich 1a giam khi nha kinh va nang cao hiéu qua sir
dung thirc an (Martin et al., 2008).

Chan nudi dé dong vai tro quan trong trong viéc tao viéc lam, thu nhap,
bao quan ngudn vén va cai thién dinh dudng ho gia dinh. Dé c6 khéi luong
nho, nhu cau thtre an it nén khong doi hoi dién tich chudng trai va ddng co 16n
so trau bo vi vay phu nir va tré em dé dang chiam soc (Zeleke, 2007). O ving
nhiét doi, tbec do ting truong cua dé cham do nhiéu nguyén nhan trong d6
thiéu dinh dudng, quan 1y kém, thoi tiét va cham sinh san (Gbangboche et al.,
2006). Do d6 cai tién nang suat vat nudi 1a cach hiéu qua nhat nham ting san
Xuat thuc pham dap wng nhu cau cta con ngudi ma khong ting sir dung dat va
khi thai nha kinh. D¢ phét trién dan dé c6 hiéu qua trong diéu kién ngudn thirc
an tu nhién it do dat dai bi gidi han thi viéc tan dung hiéu qua ngudn thic in
xanh sin c6 dé giam gia thanh san xuét va tang loi nhuan cho ngudi chan nudi
1a diéu can thiét.

Nhiéu nghién ciu st dung thirc an tho xanh cho gia stic nhai lai con cho
thay cac yéu t6 khang dinh dudng nhu tanin di anh huong dén dinh dudng
theo nhiéu hudng khac nhau (Singh et al., 2003). Hop chat tanin vai protein
trong thirc an c6 anh huong vura tiéu cyuc vira tich cuc khi stir dung tanin trong
khau phan gia stc nhai lai (Reed, 1995). C4c nghién ctu cho thay st dung
tanin trong khau phan khdng anh hudéng dén nito va niang luong tich lily ma
con lam giam thai mé tan. Viéc st dung tanin dam dac lam thuc liéu trong
khau phan gia stc nhai lai n6i chung va chin nudi dé thit ndi riéng ¢ Viét Nam
dé giam thai mé tan 1a van dé con méi.

Cay Mai duong con goi 1a Nguu ma vuong, Trinh nir nhon, Mac ¢& My,
tén khoa hoc 1a Mimosa pigra L, thuoc ho Mimosaceae, c6 ngudn gdc tur
Trung My. Mai duong duoc xem 1 mét trong nhiing loai c¢é dai nguy hiém ¢
vung dat ngap nudc nhiét déi do tang truong phat trién vuot troi cua ching.
Ngoai nhitng nghién ctru tim giai phdp phong ngua gay hai cua cdy Mai



duong, di c6 nhitng nghién ctru tan dung cay nay dé chdng x6i mon, 1am phan
xanh, thuéc chita bénh va lam cay thire an cho gia suc. Nguyen Thi Thu Hong
et al. (2008a) ghi nhan ham luong tanin trong cdy Mai duong tir 5 dén 9%,
protein tir 17,9 dén 21,21% cho thiy day 1a nguon thirc dn tét cho chin nudi
dé. Khi thu cit tan dung sinh khéi 1am thtc 3n cho dé can tién hanh lién tuc
vé6i khoang thoi gian ngan (45 dén 60 ngay/dot) dé giam kha nang tai sinh va
dan dan kiém soat duoc su phét trién cua loai cay nay. Thuc hién bién phap
nay dat duoc 2 muc dich 1 cung cap ngudn thic an cho gia suc, dic biét 1a
loai d&, va kiém soat sy phat tdn cta cay Mai duong trong tu nhién.

C6 nhiéu nghién ctu st dung cdy Mai dwong trong khau phan cua dé
thit, tuy nhién céc tac gia chua nghién ctru anh huong cua cay nay trong chan
nudi dé trén giam thai mé tan s& nhu thé nao? Vi vay viéc nghién ciru st dung
cdy Mai duong vao khau phan dé thit dé dap ung nhu cau dinh dudng, sinh
truong phat trién, giam thai mé tan can duoc nghién cau. Vi nhitng ly do néu
trén, dé tai “Nghién ctru sir dung cdy Mai duong (Mimosa pigra L.) trong chin
nu6i dé thit” duoc thuc hién.

1.2. Muc tiéu nghién ctru
Pé tai nham cac muc tiéu:
(1) Xac dinh sinh khéi va thanh phan hoa hoc cia Mai dwong tai sinh &
diéu kién ty nhién va thi nghiém.
(2) Xéc dinh ty 18 tieu hoa va sinh mé tan khi b6 sung Mai duong trong
khau phan deé thit.

(3) Xac dinh ting trong, hé s6 chuyén héa thirc dn va thanh phan than thit

ctia dé giai doan sinh truong khi sir dung Mai dwong trong khau phan.
1.3. Pham vi nghién ctru

Pé tai tién hanh nghién ctru sinh khdi cia Mai duong tai sinh trong diéu

Kién tu nhién va kha nang st dung lam thirc an cho dé giai doan sinh trudng.
Trong d6 xac dinh anh huéng cua 14 va than non cidy Mai dwong trong khau
phan Ién kha ning in vao, ty I¢ tiéu hda biéu Kién, sinh khi mé tan va ting
trong hang ngay cua dé cho an khau phan an co ban la co Long tay, Rau muéng
c6 bd sung thirc an hdn hop.
1.4. Y nghia khoa hoc va thyc tién caa dé tai

Y nghia khoa hoc



Cung cap sb liéu vé gié tri dinh dudng cua cidy Mai duong, kha ning
giam thai mé tan va ting truong cua dé khi bd sung Mai dwong trong khau
phan. Tir d6 dé xuat muc bo sung Mai dwong thich hop trong khau phan nham
nang cao hiéu qua sir dung thic an, giam that thoat dinh dudng do phét thai
mé tan va gép phan giam 6 nhiém mai truong.

Y nghia thuc tién

Cac két qua cua dé tai gop phan nang cao hiéu qua kinh té cho ngudi
chin nudi, tao dong luc thic ddy nganh chin nudi phat trién c¢d hiéu qua theo
hudng bén viing, than thién voi moi truong. Pay 1a xu hudéng mai trong san
Xuat va phat trién chan nuéi khong chi tap trung ning cao ning suat ma con
giam tac dong mdi truong, dic biét han ché sy phat trién sinh thai tu do cua
cAy Mai duong & viing ven dam lay, séng ngoi va riing ty nhién.

Két qua cua luan an 1a tai liéu khoa hoc dé tham khao cho cong tac
nghién curu va giang day ¢ cac Truong dai hoc va Vién nghién cuau.

1.5. Piém méi cia luan an

Pé tai da xac dinh duoc bd sung Mai duwong dap tng & muc tanin tir 10
dén 30 g/kg vat chat kho da 1am ting thirc 4n tiéu thu, ty 18 tiéu hoa dudng
chat biéu kién va giam thai mé tan cia dé duc lai (Bach thao x Co) 4 - 5 thang
tuoi.

O mure 30 g/kg vat chat kho da dap ng tt yéu cau ting truong, tan dung
thare an tho hiéu qua va giam thai mé tan.

Pé tai da cung cap bién phap sinh hoc dé kiém soat su xam hai cua cay
Mai duong d6i voi méi treong qua viéc thu cat va st dung cay Mai duong 1am
thire dn cho dé. Bang céch thu cit thuong xuyén theo chu ky 45 dén 60 ngay
s& kiém soét sy phat tan hat Mai duong tir &6 han ché dugc sy xam lan caa cay
Mai duong trong tu nhién.



Chuwong 2: TONG QUAN TAI LIEU
2.1. Téong quan vé chiin nudi dé
2.1.1. Gigi thiéu chung

Dé dugc phén loai dong vat hoc, dé thudéc lop dong vat co vd
(Mammalia), 1a loai nhai lai nho (Small Ruminant), thuoc loai dé (Capra), ho
stng rdng (Covicolvia), ho phu (Capra rovanae), bo guc chin (Actiodactila),
bo phu nhai lai (Rumnantia). D& 1a gia stc nhai lai loai nho da dwoc thuan
dudng tur rat lau doi, 1a mét trong nhitng loai vat nudi gan giii voi con ngudi
va da dem lai nhitng lgi ich thiét thuc cho doi song con ngudi.

Chan nudi dé & cac nude dang phat trién c6 ¥ nghia rat quan trong trong
Viéc tao thu nhap va ning cao doi sdng cho ngudi chin nuédi. Chian nudi dé &
Viét Nam chii yéu 1a hé thdng quang canh va tan dung nén hiéu qua chua cao.
Quan diém phét trién cua nganh chian nudi dé o Viét Nam 1a phat trién nganh
chan nuoi dé tré thanh nganh san xuat hang hod, timg budc dap tng nhu cau
thuc pham cho tiéu ding trong nudc va xuat khau. Trong do, phat trién chin
nuoi dé theo hudng nudi trang trai két hop nudi nhét va ban chian tha. Quy
hoach chin nudi phu hop véi dic diém va loi thé caa ting ving sinh thai,
nham khai thac téi da tiém ning cua ting loai vat nudi trong tirng ving sinh
thai, dam bao phat trién bén viing, an toan sinh hoc va bao vé méi truong.
Trén co sé d6, cung Vi viéc cai thién nhitng tiém nang di truyén cia dan dé
thi viéc cai tién phuong thirc chin nudi dé ning cao ning suat va chat lugng
thit dang tré thanh chién luoc phat trién chian nu6i dé thit.

Chan nudi dé & An Giang phat trién nhanh do nhu cau ngay cang cao cua
thi truong. Tong dan dé trén dia ban tinh An Giang c6 xu hudng ting trong cac
nam gan day, tir 1.866 con vao nam 2010 1én 3.006 con vao nam 2013, 4.325
con vao nim 2014 va dén nam 2015 1a 7.876 con (Bang 2.1). Phuong thuc
chin nudi dé cha yéu 1a nudi nhét (chiém 66,7% ho chin nudi) va ké dén la
ban chin tha 1a 28,9%. Qui mé cua hd nudi dé tir dudi 10 con chiém 42,2%; tir
11 dén 20 con chiém 41,1 % va ho nudi trén 20 con chiém 16,7%. Diéu nay
cho thiy qui mo chin nudi nhé Ié van con chiém da sé. Giéng dé Bach Thao
va con lai caa ching chiém ty Ié cao nhat véi 91,6% (Nguyén Binh Truong,
2016). Nhin chung, chan nudi dé phat trién ¢ nhiéu dia hinh va diéu kién khac
nhau. Céc giéng dé ngoai nhap ciing dang dan dugc ngudi chin nudi chap
nhan boi nhitng wu thé vé nang suat dé dap tng nhu cau thit dé ngay cang cao.



Bang 2.1. Phan b dan dé trén dia ban tinh An Giang qua cac nim

Pon vi 2005 2010 2011 2012 2013 2014 2015
TP. Long Xuyén 400 22 31 59 65 185 342
TP. Chau Déc 963 45 68 33 54 102 154
Huyén An Ph 768 10 3 104 64 82 273
ThixdaTanChau 1532 248 213 298 386 556 1.382
HuyénPhiTan  1.923 320 332 461 554 799 1.912
Huyén ChauPhd 1407 79 83 78 87 199 349
Huyén Tinh Bién  3.001 341 646 577 894 1110 1.097
Huyén Tri Ton 1144 497 482 418 426 503 970
?rl:;/:r? Chau 767 15 22 TN g5 176 314
Huyén Cho Mgi 1720 147 151 223 272 312 550
Huyén Thoai Son 574 12 56 24 99 301 533

Téng 14199 1866 2188 2346 3.006 4.325 7.876

Ngudn: Cuyc thdng ké tinh An Giang, 2015

Bién d6i khi hau tac dong nghiém trong dén san xuat, doi sbng va moi
truong, trong d6 dong bang séng Cau Long 1a mot trong ba dong bang trén thé
giéi dé bi ton thuong nhat do nuéc bién dang, anh huéng truc tiép dén nong
nghiép. Anh hudng cua bién ddi khi hau dén nganh chin nudi mét cach truc
tiép va gian tiép, cha yéu anh huong dén kha ning sinh san, sinh truéng, ting
kha nang sinh bénh va truyén dich bénh cua gia suc, gia cam.

Dbi véi hé thong chin nudi chan tha, thoi tiét khi hau thay doi dan dén
thay doi nang suat cia ddng co ciing nhu cac loai cay thirc an chin nudi. Nhiét
d6 ting 1én kém theo lugng mua giam s& anh huong lén dén ning suit ciing
nhu chét luong dong co, dan dén hau qua 1a thiéu hut ngudn thie dn. Do do,
anh huong gian tiép cua bién doi khi hau dén hé théng chin nudi nay chua yéu
tac dong 1én viéc gia ting gia thanh san xuat. Vé tac dong truc tiép, khi nhiét



d6 moi truong ting 1én, vat nudi dé bj stress nhiét, 1am giam luong thirc dn dn
vao va lam ting hé s6 chuyén hoa thirc dn (Rowlinson, 2008). Bién doi khi hau
cling 13 nhén té quan trong trong viéc lan truyén bénh truyén nhiém va ky sinh
trung. Nhiét d6 moéi trudng cao, cling Véi viée thay doi luong mua 1a didu kién
t6t dé phat sinh nhiéu loai dich bénh méi. Hon thé nira, su bién ddi vé moi
truong nubi dan dén stc dé khang cua vat nudi giam sat, tir d6 ty 16 mac bénh
cua vat nudi ting cao. Piéu nay lam ting chi phi tha y va lam giam hiéu qua
chin nuéi. Viéc giam luong thirc dn dn vao va thiéu ca vé chat lugng thic an
dan dén ty 18 thy tinh va mang thai cua vat nudi s& giam dang ké (Yaeram,
2010).

Do d6, chon lya hé thong chian nudi phi hop, két hop hé thdng chin nudi
chan tha va nudi nhdt tap trung. Phat trién céc giéng dia phuong, tan dung wu
thé caa cac gidng nay la thich nghi véi khi hau va nguon thire 4n tai chd. Nang
cao uu thé lai ctia vat nudi véi kha nang chiu dung nhiét va bénh tat. Nang cao
kha nang chuyén hoa thirc an, giam khéi lugng thie an tidu ton trén mot don
vi san pham la mot trong nhitng phwong phap hitu hiéu dé giam luong khi nha
kinh phat thai va tang loi nhuan san xuét.

2.1.2. Pic diém tiéu hoa va nhu cau dinh duéng cia dé

Dé 1a dong vat nhai lai nho, an nhiéu loai thirc an, ting trong nhanh tir
lGc méi sinh dén 3 thang tudi va sau d6 cham lai cho dén ldc thanh thyuc. Tuy
nhién, su sinh truong va phét trién cia dé phu thudc vao nhiéu yéu té6 nhu
gidng, diéu kién chim séc nudi dudng, méi trudng, quan ly va gisi tinh. Vi
vay c6 thé néi su sinh truong va phat trién cua dé tuan theo qui luat giai doan
(Pinh Van Binh, 2005).

Dic diém ndi bat vé tiéu hda cua gia stic nhai lai 1a sy 18n men thic dn &
da co nho vao hoat dong caa hé vi sinh vat da cé. Qua trinh [én men thirc dn va
céc san pham cudi cing tir qua trinh 1én men la nhitng yéu té quan trong trong
viéc cai thién dinh dudng cho gia sic nhai lai. Nudi gia suc nhai lai trugc hét
1 nudi hé vi sinh vat da co. Thirc 4n tho xanh 13 yéu t6 quan trong d6i Voi
dinh dudng gia suc nhai lai va dé ciling 1a yéu tb can thiét dé dam bao duy tri
hoat dong tiéu hoa binh thudong. Bén canh viéc sir dung tét cac thirc an tho xo,
gia stc nhai lai con c6 thé st dung duoc cac ngudn protein chat luong thip dé
cung cap ngudn protein quan trong cho gia stic nhai lai. Sy can bang céc san
pham cudi cling cua qué trinh 18n men trong da c6 sao cho phi hop véi sinh ly
ctia con vat s& anh huong dén hiéu qua sir dung thirc an trong khau phan ciing
nhu ning suat caa vat nudi.



Khéi lwong vat chat kho dn vao cua dé tiy thudc vao gidng nhu cho sira
hay chuyén thit va moi trueong chung quanh. Dé thit & vung nhiét doi thuong it
khi tiéu thu dugc mot luong vat chat khd qua 3% khéi luong co thé. Khéi
lwong vat chat kho an vao con tly thuéc vao mic niang luong cua khau phan
an (Lé Pang Panh, 2005). Néu thirc in nghéo dinh dudng thi lwong vat chat
kho an vao hang ngay khoang 1,5% khdi luong co thé, ddi véi thirc an gidu
dinh dudng thi lwong vat chat kho in vao khoang 3% khéi lugng co thé
(Gatenby, 1991). Tang luong vat chat khé dn vao lam thay ddi dung tich da co.
Diéu d6 lam cho thoi gian thirc dn luu lai da cé va thoi gian cho sy tiéu hoa
chat hitu co giam (Djouvinov and Todorov, 1994). Nhu ciu vat chat khé theo
khdi lugng co thé cua dé thé hién ¢ Bang 2.2. Mic an vao va cac dic diém cua
tiéu hoa phu thudc vao tap tinh in cta dé nudi trong nha, trén dong co hoic
trong diéu kién thiéu nguon thirc an. Dé tim kiém su da dang vé nguon thic an
dé c6 thé duy tri méi truong da ¢6 6n dinh (Morand - Fehr, 2005).

Bang 2.2. Luong vat chat kho an vao (g/con) cua dé theo khdi luong co thé

f:(?}il éuzig? tr](?r?g Egiovg/;zllgl%/) Duy tri va tang DI;?]Q:; V(i;?)ng

i trong (100 g/ngay) g/ngay)

10 414 597 781

20 o71 755 938

30 709 983 1.076

40 836 1.019 1.203

50 954 1.138 1.321

60 1.068 1.251 1.435

Nguon: Devendra, 1981

Nhu cau protein cho sinh truéng anh huéng dén muc ting trong hang
ngay cua dé. Nhu cau protein cho dé theo cac hé thong nghién ciu khéc nhau
dugc thé hién trong Bang 2.3. Céac hé thdng khac nhau c6 nhiing khuyén céo
vé nhu cau protein thd khac nhau, mic thap nhat ¢ ¢ hé théng chan nudi theo
NRC (Ledin, 2005).



Bang 2.3. Nhu cau protein cho dé sinh trudng cua mot sé nghién ctu

Protein thé (g/ngay) NRC' Devendra Langston Mandal et
and University al, 2004
McLeroy? System
Nhu cau duy tri (dé 20 kg) 50 53 62 77

va tang trudng 50 g/ngay

Nhu cau duy tri (dé 20 kg) 74 71 82 100
va tang truéng 100 g/ngay

Ngudn: Ledin (2005)

Ghi chi: ! Duy tri voi hoat dong nhe; 2 Nudi nhét, CP tiéu héa 0,6

Ning lwong 1a nhién liéu dé duy tri cac chirc ning co thé, di lai, cac hoat
dong san xuat, ting trong,... D& thu nhin ning lwong tir chat xo, chit bot
duong va chat béo trong thire an. Ngudn ning lwong tir thirc an bi anh huong
boi céc yéu té nhu gidng va do truong thanh. Khi cay thirc an gia thi ty 1é chat
X0 ting nén néng d6 nang luong s& giam va do ngon miéng ciing giam lam dé
an it hon (Lé Pang Panh, 2005). Nhu ciu ning luong cua dé ting truong thé
hién & Bang 2.4. Trong bang c6 cac khuyén nghi ning luong tir NRC déu cao
hon so vai cac nghién ctru khac (Ledin, 2005).

Bang 2.4. Nhu cau ning luong cia dé sinh truong caa mot sé nghién ciu

Nang luong, MJ/ngay NRC Devendra Langston Mandal et
and University al., 2004
McLeroy
Nhu cau duy tri (dé 20 kg) va 6,5 5,5 5,6 5,5
tang truong 50 g/ngay
Nhu cau duy tri (dé 20 kg) va 8,0 7,3 7,0 6,7

tang truéng 100 g/ngay

Ngudn: Ledin (2005)

Chat khoang c6 vai trd quan trong trong dinh dudng dé bao dam céc hoat
dong trao doi chat binh thuong va dé dat kha ning san xuat tot. C su khéc
biét Ion trong thanh phan co thé cua dé va sy khac biét giira cac hé théng san
Xuit, khau phan an va méi truong nén nhu cau khoang cho dé ciing co su khéc



biét (AFRC, 1998). Nhu cdu khoang cho ting trong binh quan cua dé nudi
nhét thé hién & Bang 2.5.

Nhitng khau phan khac nhau cé thé anh huong dén moi trudng va hé vi
sinh vat da co, tir d6 anh huong dén kha ning tiéu hoa thirc an & gia stc nhai
lai. Pay 1a co s¢ khoa hoc dé xay dung cac phwong phap cai tién cho viéc sir
dung thirc an, dac biét 1a phu phé pham trong khau phan cua gia suc nhai lai
mang lai hiéu qua cao nhat. Tao dugc méi truong da cé thich hgp cho hé vi
sinh vat da co ton tai, phat trién va hoat dong 1a diém mau chét dé nang cao
kha ning tiéu héa thic an, dic biét 1a nhitng phu phé pham nhiéu xo. Tir
nhitng dic diém trén cho phép chin nudi gia suc nhai lai dya trén nguon thic
an c6 san va khong canh tranh dé phét trién bén viing.

Bang 2.5. Nhu cau khoéang cho dé nuéi nhét

Khoi Ting Nhu cau khoang (mg/ngay)
luong trong
g/ngay Ca P Mg Na K
100 1.012 851 63 94 147
5 200 2.024 1.702 126 188 294
300 3.036 2.553 189 282 441
100 944 769 52 63 102
10 200 1.888 1.538 104 126 204
300 2.832 2.307 156 189 306
100 931 744 47 50 85
15 200 1.862 1.488 94 100 170
300 2.793 2.232 141 150 255
100 930 727 45 43 74
20 200 1.860 1.454 90 86 148
300 2.790 2.181 135 129 222

Nguon: Gomes et al. (2011)

Hiéu qua chuyén héa thirc an thanh san pham dong vat phu thudc vao
ngudn dinh dudng cho duy tri va san xuat. Do d6, phdi hop tét giita kha nang



dong vat va dic diém nguon thtrc an & dia phuong s& tao su bén viing cua hé
théng san xuat chian nudi. Ngoai viéc dap wng nhu cau dinh dudng cua dé can
tan dung hiéu qua hon ngudn thirc an san c6 ¢ dia phuong. Pé dat dugc ning
suit vat nudi cao, can thiét phai phdi hop cac ngudn thire an thé véi cac ngudn
thire an khong truyén thdng dé xay dung khau phan an dap tmg dwoc nhu cau
dinh dudng cho sy sinh truéng va phét trién cua dé.

2.1.3. C4c yéu tdé anh hwéng dén ning suit sinh truéng trong chin nudi
dé thit

Tang truong 1a yéu td quan trong anh hudng dén lgi nhuan trong bat ky
co s& chan nudi. Tang trudng nhanh chdng trong thoi ky dau cé thé giam thiéu
chi phi nudi va mang lai nhiéu loi nhuan cho ngudi néng dan. Khéi luong so
sinh va ty ¢ ting truong sém cua vat nudi dugc xac dinh bai tiém ning di
truyén, yéu té cua gia sic me va moi truong (Mandal et al., 2006). Lwa chon
hiéu qua bang cach sir dung chinh xac cac hé sé di truyén va cai thién diéu
Kién moi trudong 1a hai cach chinh dé tang loi nhuan san xuat (Al - Shorepy et
al., 2002). Khéi lugng co thé va ty 18 ting trudng trude cai sita thuong dugc
coi 1a mot chi sé quan trong trong chin nudi (Hanford et al., 2006). Cac yéu tb
nhu giéng, tudi, giodi tinh va dinh dudng anh hudng dén tiém nang ting truong
va chat luong thit (Casey and Webb, 2010).

Theo Lé Pang Panh (2005) sy ting truong va khdi luong truong thanh
cua cac gidng dé ¢ nhiéu vang trén thé gioi rat khéac biét do sy khac nhau vé
cham soc va nudi dudng. Dé ting trudng nhanh nhat trong giai doan 4 dén 6
thang dau sau khi sinh. Diéu nay ciing duoc béo cdo bai Nguyén Thién (2003)
thé hién qua Bang 2.6.

Bang 2.6. Khdi lugng ciia mot s6 gidng dé qua céc thang tudi (kg)

Lta tudi Dé Co DéBach Dé Dé Jumnapari Dé Beetal
Thao Barbary

buc 2,3 2,7 2,3 3,4 3,5

So sinh
Cai 1,6 2,3 2,1 3,0 2,9
buc 6,1 11,6 9,4 12,4 12,9

3 thang
Cai 53 10,1 9,1 11,7 10,7

6thang Duc 9,7 17,9 14,8 18,5 18,9




Ltra tudi DéCo Dé Bach Dé Dé Jumnapari D@ Beetal
Thao Barbary

Cai 82 158 12,5 14,6 15,4

Puc 143 255 19,4 24,0 26,6
9 thang

cai 137 221 15,3 20,6 22,9
1 Puc 198 31,4 23,3 30,2 31,6
thang 4 172 268 18,3 29,3 25,7
18 Puc 250 417 31,1 39,3 40,9
thang 4 207 335 21,8 27,1 29,6
" Puc 280 46,2 34,7 475 49,0
hang o4 208 353 23,7 29,1 33,0
20 Puc 32,8 543 39,6 54,4 56,2
hang ¢4 257 386 25,8 32,1 36,1
%6 Puc 36,6 573 44,9 59,5 62,3
thang s 276 406 27.9 36,2 40,1

Ngudn: Nguyén Thién (2003)
2.1.4. Kha ning san xuat thit cia dé

Kha ning san xuét thit ctia gia stic 1a mot chi tiéu quan trong trong nganh
chan nudi, ngoai viéc danh gia kha nang sinh truéng qua cac giai doan cua gia
stic vVan con cac chi tiéu theo ddi vé khdi lugng va pham chét thit cua gia suc,
tiéu ton thirc an, chi phi trén mot don vi tang trong, chi phi thoi gian, khéi
luong giét md, khéi lwong thit xé,...

Theo Shrestha and Fahmy (2007) ning suat vat nudi (AP) duoc xac dinh
boi hai thanh phan chinh 12 di truyén (G) va mai truong (E) tic dong (Su twong
tac dong thoi gitta kiéu gen va méi trudong (G x E).

AP=G+E+ (G xE)



AP 13 ning suit vat nudi (sinh san, san xuat sira, sinh treéng) va ning luc
(sttc d& khang, ty Ié chét). G 1a anh huong di truyén. E 1a tac dong mdi truong
bao gdm sinh thai ndng nghiép, moi trudng vat 1y, diéu kién kinh té xa hoi va
k¥ thuat quan ly. G x E la su twong tac thuong gap ¢ vung nhiét doi.

Chat luong thit bao gom nhiéu yéu té nhu d6 ngon miéng, kha ning giir
nuéc, mau sic, dinh dudng va bao quan. N6 cd thé bi anh huong do thay doi
di truyén, moi truong hoic ché bién san pham. Cac dic tinh chat luong thit
thay doi tuy theo ngudi sir dung san pham va loai san pham (Hopkins and
Geesink, 2009).

Yéu té giéng c6 anh huong 16n dén thanh phan than thit cua gia sic ma
cha yéu 1a ty 1¢ thit xé (Taylor et al., 1989). Vi vay, ty 18 thit xé thuong dugc
st dung nhu mot tham sé vé dic diém gidng dé xac dinh tiém nang ngudn gen
& gia stc (Snowder et al., 1994). Piéu nay ciing pht hop véi chin nudi dé thit.
Nghién cau caa Nguyén Ba Mui va DBang Thai Hai (2014) cho thay cé su khac
biét co ¥ nghia thong ké vé cac chi tiéu ty 18 thit xé va ty Ié thit tinh giita cac
gidng dé, trong d6 cao nhat 1a con lai Boer x F1 (Bach Thao x Co) véi cac gia
tri 49,56 va 38,23%:; ké tiép 1a dé lai F1 (B4ch Thao x Co) vdi céc gia tri 47,68
va 36,96% va thap nhat dé Co 44,33 va 34,64%.

Ddi voi loai dé ciing nhu véi cac loai gia sic nhai lai khac, chat béo Ia
thanh phan bién dong nhat trong than thit (Mahgoub et al., 2004). Sy tich liy
chat béo duoc cho 1a bat dau twong dbi cham va ting manh & giai doan vd béo
(Berg and Walters, 1983). Thit dé c6 ham lugng cac axit béo khéng bdo hoa
cao hon hon thit cia gia sic nhai lai khac (Mushi et al., 2009). Dé thién
thuong c6 d6 béo trong thit cao va phu thudc nhiéu vao dinh dudng. Dé céi
tich lily béo trong thit va ndi tang tuong dbi nhanh hon dé duc khong thién
(Abdullah and Musallam, 2007). Nghién ctu cia Abdullah and Musallam
(2007), str dung khau phan c6 muc thirc an hdn hop cao ghi nhan ham luong
chat d6 béo cua than thit ¢ dé thién cao hon so vai dé khong thién ¢ cung do
tudi. D& c6 khéi luong cao khi giét mo sé& c6 khéi lwong thit cao hon (Safari et
al., 2009). B4o céo cua Gokdal (2013) cho thay str dung khau phan véi mic
dinh dudng cao s& cho dic diém thit tot hon. Nghién ctu cia Nguyen Quan
Hai (2014) st dung cac mic thirc dn hdn hop bo sung trong khau phan cua dé
Béch Thao, két qua cho thiy gia tang thirc an hdn hop trong khau phan 1am gia
tang ty thit nac va giam ty 1€ xwong vdi P<0,05. Tuong tu nhu vay,
Phengvichith and Ledin (2007) tién hanh thi nghiém trén dé dia phwong véi 2
muc protein thd trong khau phan, véi mic protein thd cao trong khau phan
cho mirc ting trong cao, hé s6 chuyén hoa thire an giam va dic biét 12 ty 16 thit



nac cao hon v4i mirc ¥ nghia P<0,001. Tir nhitng két qua trén cho thay c6
nhiéu yéu t6 anh huong dén kha niang san xuét thit cua dé. Tan dung cac tiém
nang tir gia stic két hop vai cac yéu té ki thuat dé dem lai hiéu qua cao nhat
cho chan nudi dé.

T6ém lai, nhu cau dinh dudng cua dé phu thudc vao nhiéu yéu té nhu
gidng dé, giai doan san xuét va diéu kién méi truong. Cac yéu té anh huong
dén ning suét ting truong cta dé thit, sy sinh tredng va phat trién caa dé tuan
theo qui luat giai doan, nd phu thudc vao giéng, tinh biét, diéu kién nudi
dudng, cham soc, quan ly va méi truong.

Phat trién chin nudi dé trong twong lai can hudng dén sy phat trién bén
viing véi sy tang cudng sir dung dién tich bé mat, sir dung cac nguon luc thic
an san co tai dia phuong, nang cao ning suat vat nudi va ap dung ky thuat dam
bao tinh bén viing. Do do, hé thdng san xuit phai duoc dua trén cac quy tic
nhdm ning cao ning suit va chat lugng, kha ning thich tng va tinh bén viing.
Hé thong san xuat phai két hop véi nguon thirc an c6 san tai dia phuong va toi
uu hoa viéc st dung chuyén sau cua cac dong co. Lua chon cac gidng phi hop
Vv6i hé théng chin nudi cua khu vye va diéu kién kinh té. Tao sy can bang gitta
cac dic diém thich nghi va hiéu qua gira kha niang sinh san, ting trudong va
kha niang san xuat thit. Kiém soét dich bénh ky sinh tring mot cach hiéu qua.
Nghién ctu va thuc hién chuyén doi co cdu vat nudi pht hop véi diéu kién cua
bién doi khi hau va nudc bién dang, dic diém sinh théi cac ving, dia phuong,
tan dung cac co hoi dé phat trién chan nudi bén viing.

2.2. Tong quan vé cay Mai dwong

Cay Mai duong con goi la Trinh Ni nhon, c6 tén khoa hoc la Mimosa
pigra L, thuoc Ho dau. Chi Mimosa c6 400 — 450 loai, hau hét c6 ngudn géc tir
Trung va Nam M§. Cay Mai duong duoc mo ta l1a mot lodi riéng lan dau tién
vao nam 1759 (Lonsdale, 1992). G Viét Nam tat ca cac loai Mimosa duoc goi
la cay Xau ho ¢ Mién Bac va cay Mac ¢ & Mién Nam. Cay Mai duong hién
dugc xem 13 mot trong nhitng loai ¢ dai nguy hiém nhat doi véi cac ving dat
ngap nudc nhi¢t doi. Muac do lay lan cua chung dang ¢ ngudng bao dong
(Tran Triét, 2001).



Hinh 2.1. Canh, 14 va hoa cdy Mai duong

2.2.1. M0 ta vé cay Mai dwong

Theo nghién ciru cua Lonsdale (1992) cay Mai duong 1a mét loai cay bui
moc & noi dat trng, 4m w6t & vang nhiét dai, c6 thé cao dén 6 m. Than, canh
c6 gai dai 7 mm véi day to. La c6 2 1an kép ldng chim, xép lai khi bi cham
vao. Cubng dai 0,3 - 1,5 cm. Séng 14 chét dai 3,5 - 15 cm ¢6 gai thang dung,
manh, mili nhon hudng Ién trén, & gira goc cua 6 - 14 cap la chét va thinh
thoang c6 gai moc chéch hoic moc giira cac cap 1. Mdi 14 chét c6 20 - 42 cap
l4 chét con, thudn, dai 3 - 8 mm, rong 0,5 - 1,25 mm, gan 14 gan song song Vi
gan gitta, mép 1a c6 1ong to. Hoa mau vang hoic hong, phat hoa hinh dau
duong kinh khoang 1cm. Mbi phét hoa c6 khoang 100 hoa. Mbi nach la cé
khoang 1 - 2 phat hoa. Pai nho xé khong déu, dai 0,75 - 1 mm. Trang dai 2,25
- 3 mm, 8 tiéu nhi. Chum tréi trung binh khoang 1 - 27 trai. Trai mau nau, c6
16ng hoe, day, dai 3 - 8 cm, rong 0,9 - 1,4 cm, chia thanh 14 - 26 d6t, mdi dot
chtra mot hat, khi chin rung tirng d6t chira hai bia lai. Hat chin c6 mau nau hay
xanh 6liu, thubn dai 4 - 6 mm, rong 2,2 - 2,6 mm, can nang 0,006 - 0,017 g.
Tir khi cay ra hoa dén khi trai chin khoang 5 tuan. Bo nhiém sic thé ludng boi
2n = 26 (Lonsdale, 1992). Mdi dét trai c6 1dng va cd thé trdi noéi trong nudc,
do d6 hat phat tan nhanh chéng theo hé théng séng ngoi. Hat ciy Mai duong
c6 mién trang tot, trong dat c6 thé ton tai dén 23 nam. Trong dat ludn c6 mot



s6 luong 16n hat tdn tai, c6 thé nay mam va phat trién thanh cay truong thanh
dan dan qua thoi gian. Nhiét d6 cao kich thich hat nay mam. Pau mua mua
hodc sau khi dt déng, hat ¢ ting dat mat ndy mam nhanh chong. Cay Mai
duong khong ¢6 hinh thirc sinh san sinh dudng tu nhién, nhung ciy nay tugc
rat nhanh tir géc da chit than (Duong Vin Chin, 2002).

2.2.2. Phan bb dia ly

Cay Mai duong c6 ngudn gbc & ving nhiét déi Chau M¥ tir Mexico qua
trung My dén béac Argentina va lan rong khip cac ving nhiét doi. Cay Mai
duong 1a co dai 6 Malaysia, Myanmar, Lao, Cambodia va Viét Nam (Lonsdale
et al., 1995). Nguoi ta khéng biét cdy Mai duwong xam nhap vao Viét Nam khi
nao, nhung da phat hién nhitng ving bi cdy Mai duong xam 14an & mién Bac
nhu Vinh Pha, Ha Noi, Hai Hung, & mién Trung nhu Bao Loc, & mién Nam
nhu phia Bic s6ng La nga, thanh phé H6 Chi Minh va dong bang séng Ciru
Long (Miller et al., 1992).

Khi hau nhiét doi véi hai mua khd va am rat thich hop cho cay Mai
duong sinh truong. N6 ¢6 rat it hodc khong c6 loai thién dich va it bi anh
huong boi sy canh tranh khac loai. Cay Mai duong khong kén dat nhung
thudng moc & noi 4m wdt. Cay Mai duong tao nén tham cay bui cao day dic
ram rap che bong khéng cho hat cua céc loai cay ban dia nay mam. N6 con
chiém ca nhitng hd nuéc ndng chi chira lai mot khoanh nhé nuéc sau xa bo.
Quan thé cay moc doc theo hé thong song ngoi ting rat nhanh. Dién tich cua
viing bi xam l4n ting gip d6i sau 1 - 2 nam. Mot khi n6 d3 moc day dac rdi thi
né 1am cho mat do dong photon cua quang hop & mit dat thap khoang 5% gia
tri cua mua sinh trudng, c¢6 noi chi con 1%. Hau qua la thuc vat than thao va
cdy mam cua nhitng loai khac khéng ton tai duoc (Lonsdale et al., 1995).

2.2.3. Sinh trwéng va phat trién

Cay Mai duong bat dau ra hoa khoang 6 - 8 thang sau khi nay mam. O
xt ban dia, cdy Mai duong 13 loai thu phan nho ong. Cay tu thy phan khi
khong cd vat truyén hat phan, doi khi thu phan nho gié. Trong méi truong am
uét, cdy ciing c6 hién twong thai sinh. Mdi nam cay tao trung binh 9.000
hat/cay. O noi kho hon cay tao it trai hon. Cay moc & gan ho ¢6 nhiéu trai hon
ciy moc & dong lii. Mdi dét trai ¢6 16ng va troi néi trong nude, do d6 hat phat
tan nhanh chong theo hé théng séng ngodi (Lonsdale, 1992).

Hat ctia cay Mai duong cting, hat nay mam khdng can trai qua mién
trang, ciing khong nhay cam véi anh sang. Hat song hon 5 nam trong phong
thi nghiém. Hat c6 thé giir scc nly mam téi 23 nam trong dat cat. Do luén c6



mot sb lwong 16n hat nam sau trong dat it bi that thoat nén phai kiém soét cay
mam nhiéu nam sau khi da loai trir dugc ciy truong thanh. Nhiét d6 cao ciing
khong anh huong dén stc séng cua hat. Hon nita dao dong cua nhiét do con
lam v& vo hat va 1am hat d& hat nude dé nay mam. Ty 1é nay mam cao nhat
khi hat nim & khoang lcm trong dat va thap dén bang khéng & 10 cm trong
dat. Phan Ién hat nam trong khoang 10 cm cach mat dat. Stc séng cua hat thap
trong mua khd va phu thuoc vao am do cua dat. Hat ciing nay mam vao dau
mua mua hoac sau khi bi chay. Cay Mai duong khong c6 hinh thirc sinh san
sinh dudng tu nhién. Cay nay tuoc rat manh tir goc da bi chat than (Lonsdale
etal., 1995).

Quan thé cay moc doc theo h¢ théng song ngoi ting rat nhanh. Dién tich
ctia ving bi xam lan ting gap doi sau 1 dén 2 ndm. Cay sinh san bang hat. Mat
d6 cay mam dao dong nhiéu trong nam, nhiéu hat bi chim trong mua mua l.
Luong hat nay mam cao nhat vao cudi mua mua, khi hat méi roi vao dat am
duéi tan cay me. Tudi tho cua cay tuy thuodc ting loai dat. Cay thuong chét
trong khoang 5 nam tudi. Cay trudng thanh con bi chét véi mét ty 1é nhat dinh
va duoc bd sung bang cdy mam va ching ton tai it nhat 13 15 ndm. Cay mam
thuong phai canh tranh khéc liét véi ¢o. Tuy nhién, khi cAy da phét trién day
dic roi thi né 1am cho mat 6 dong photon cua quang hop & mit dat khoang
5% gié tri cua mua sinh trudng, cé noi chi con 1%. Hau qua la thuc vat than
thao va cady mam cua nhitng loai khac khong ton tai duoc (Lonsdale et al.,
1995).

2.2.4. Poc t6 mimosine trong la cdy Mai dwong

Mimosine 1 axit amin c¢6 doc tinh dbi véi gia stc. Vearasilp et al.
(1981a) bado c&o rang cidy Mai duong khong chta mimosine, tuy nhién,
Lonsdale et al. (1989) lai khang dinh mimosine hién dién véi mac 0,2% trén
l4 kh6. D Mello va Devendra (1991) nghién ciu vé ciu tric va phan b cua
chat mimosine trong mét sé cay ho dau nhiét déi, dac biét 1a cay Binh linh va
d3 1am rd co ché tac dong giy doc cua mimosine. Trudce tién nitrogen lién két
tao ra nhitng san pham alkaloid hoac nhitng axit amin bat thuong tich liy lai
trong co thé thyc vat dudi dang san pham trao doi thir cap. Nhiing axit amin
nay c6 cau trdc gan gidng véi nhitng axit amin thiét yéu, nhung n6 khong thé
thuc hién chac ning sinh hoc nhu nhitng axit amin thiét yéu, vi vay né tro
thanh yéu t6 dbi khang véi véi axit amin gan gidng véi né (Duong Thanh
Liém, 2003).

Trong da cd gia suc nhai lai, chit mimosine dudi tac dong cua enzyme
bién d6i thanh chét 3,4 - DHP (Hinh 2.2).
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Hinh 2.2. Chuyén hda Mimosine trong da cé (D’Mello va Devendra,
1991)

Trong 14 Binh linh cling c6 loai enzyme nay, sau khi thu hoach ham
luong 3,4 - DHP trong 14 Binh linh ciing ting dan 1én. Chat DHP tiép tuc thoai
bién, lién két dudi dang conjugat thai ra theo phan, mat khac no bi pha huy
vong nhan thom dé tro thanh yéu t6 khong gay doc va duoc thai ra ngoai.
Theo tac gia D’Mello va Devendra (1991) thi c6 dén 57% luong mimosine ma
dé an vao bi pha huy theo con duong nay, vi vy ma mimosine it gdy ngd doc
cho loai dé.

2.2.5. Tac dong ciia cAy Mai dwong ddi véi kinh té, x4 héi, méi trwong va
cac bién phap kiém soat cAy Mai dwong

2.2.5.1. Tac ddng cia cdy Mai dwong ddi véi sinh thai, kinh té va xa hoi

Cay Mai duong 1a loai ngoai lai xam lan gay hai nguy hiém, de doa da
dang sinh hoc, huy hoai méi trudng & nhiéu nuéc trén thé gisi, trong d6 cé
Viét Nam. Cay Mai duong da trd thanh loai nguy hiém ddi véi méi truong va
da dang sinh hoc & nhiéu nudc thé gigi tir nhiét déi Chau Phi d¢én Chau Uc va
khu viec Pong Nam A (Pham Vin 1am va Pham Binh Quyén, 2010).

Dbi vai hé sinh thai, cdy Mai dwong xam lan lam thay d6i cau trdc thanh
phan loai cua tham thuc vat ban dia, giam sat tinh da dang sinh hoc. Cay Mai



duong xam 1an rit manh & cac khu bao tén dat ngap nudc ¢ Uc, Thai Lan,
Florida (M¥) va Chau Phi. O noi cay Mai duong moc day dic, cac loai chim,
bo sét, thuc vat than thao va cdy mam cua cac loai khac it hon & tham thuc vat
ban dia. Nguon thic an va noi lam t6 cua loai ngdng troi Anser anas
semipalmata la cac ring say ban dia dang bi cdy Mai duong de doa banh
truéng. Cay Mai dwong moc tran lan lam thay d6i hé dong, thuc vat cua céc
vung dat ngap nude. Cay Mai duong canh tranh véi dong co va can tré gia sic
dic biét 1a chian nudi bo dén véi ngudn thie an. N6 ciing gisi han dong chay
s6ng ngoi 1am anh hudng dén ngu dan, du lich va giao théng thuy. Vé kinh té,
lam tang chi phi san xuat qua viéc ting chi phi kiém soat cAy Mai duong. Bén
canh d0, cdy Mai duong con xam 1an céc ruong IGa 1am cho chi phi phuc hoi
dat cao, khoang 75% chi phi lam dat 1a dé kiém soat cAy Mai duong (Lonsdale
etal., 1995).

Cay Mai duong hién duoc xem 13 mot trong nhiing loai ¢ dai nguy hiém
nhat d6i véi cac ving dat ngap nudc nhiét doi. O Vuon qudc gia Tram Chim,
cdy Mai dwong hién nay duoc xem 1a méi de doa nghiém trong dén doi séng
cua nhiéu loai thuc vat, dong vat ban dja. Muac do 13y lan ¢ ngudng bao dong
(Tran Triét, 2001). Sy xam lan caa cdy Mai duong da anh huong rat 16n dén
sinh thai, kinh té va x& hoi. Cay Mai duong 1a mot loai cay ngoai lai xam l4n
manh, de doa lam mat dan tham thuc vat ban dia caa Tram Chim, dan dén thay
d6i hé dong vat ban dia, xam lan déng co6 Nin (Eleocharis spp.); day 1a bai an,
bai nghi cua Séu Pau Po (Grus antigone sharpii), 1a loai chim qui hiém cua
Viét Nam va thé gigi. Séu dau do 1a mot trong nhitng muc tiéu chinh ma khach
du lich trong nudc cling nhur ngoai nudc mudn dén tham quan tai Vuon qubc
gia Tram Chim. Nhitng noi ma cay Mai duong moc day dac véi do che phu
100% thi khong c6 loai cay nao khac moc dudi goc caa n6 ngoai trir hai loai
day leo 1a Hic siru (Merremia hederacea), rau Kim (Aniseia martinicensis).
Do d6, cdy Mai duong lam giam gia tri bao ton cua ving dong co dat ngap
nuéc dic trung con lai duy nhat cia Pong Thap Muoi, 1am ton hai kha niang
bao ton va lam giam gia tri du lich sinh thai cia Vuon qudc gia Tram Chim
(Nguyén Vin Pung va ctv., 2001)

Dién tich ving bi cidy Mai duong xam chiém ting rat nhanh, vao nim
1999, dién tich bi cdy Mai duong xam 1an khoang 150 ha, dén nam 2000 la
490 ha, nam 2001 dién tich nay gan 1000 ha. Bén nim 2002, cdy Mai duong
xam chiém maot khu vuc gan 2000 hecta bén trong Vuon Quédc gia Tram Chim
(Vuon Quéc gia Tram Chim, 2000)



Cay Mai duong hién nay khdng chi c6 & Vuon qudc gia Tram Chim ma
con ¢6 & Vuon qudc gia Cét Tién, doc bd kinh rach va ngay ca chan rudng cac
ving Pong Nam Bo va ¢6 khip ¢ cac tinh dong bang séng Ctru Long. O mién
Bic va mién Trung, hau hét cac tinh déu c6 cay Mai dwong moc phan tan véi
dién tich bi x&m I4n tir vai hecta dén vai tram hecta. Tai Quang Tri, nhiéu viing
dat ban ngap doc cac duong 16 hay cac muong nudc di bi cdy Mai duong xam
lan day dic, tao thanh nhitng ving tap trung véi dién tich 1.000 ha vao nam 2006
(Nguyén Hong Son va ctv., 2007)

2.2.5.2. CAc bién phap kiém soat su phat trién ciia cdy Mai dwong

Cay Mai duong duoc xép 1a mot trong 100 loai sinh vat ngoai lai xam
lan nguy hiém trén thé gioi (IUCN, 2003). Pay la loai nguy hiém ddi véi moi
truong va da dang sinh hoc ¢ nhiéu nudc trén thé gi¢i. Cac Qudc gia da co rat
nhiéu nd luc trong viéc ddi pho véi lodi ngoai lai xam lan. Theo Lonsdale et
al. (1989) cdy Mai duong moc s& phat trién rat nhanh va thém vao d6 c6 mot
ngan hang hat giéng rat 16n nam trong 1ong dat. Do dé viéc kiém soat cay Mai
duong gip rat nhiéu kho khan, can phai thuc hién thuong xuyén va lau dai. O
Viét Nam c6 nhiéu bién phép phong trir cdy Mai duong duoc 4p dung nhu
bién phap thu cong (chat, dot; két hop chat dot; nho cay con; trong cay che
pht noi dat trong), bién phép sinh hoc hay hoa hoc (thudc trir co), ...

Déi véi bién phép thu cong trong nghién ctu cia Nguyén Vian Ding va
ctv. (2001) thuc hién & Vuon Qudc gia Tram Chim, Tam Néng, BPong Thap.
Trong nghién ciru c¢6 3 phuong phap dugc ap dung dé kiém soat cay Mai
duong 1a chit, d6t, két hop ca chat dét. Két qua cho thay sau xu Iy 1 thang thi
ca 3 nghiém thtrc déu c6 cdy Mai duong moc lai. Mat do céc cay 1a 1,39; 1,22
va 1,32 cay/m? twong (ring Véi cac bién phép chat, dét va chat dét. Sau 2 thang
mat do cay Mai duong & c4c nghiém thuc 1a 1,28; 1,22 va 1,13 cay/m? tuong
rng véi cac bién phép chat, dbt va chat dot. Tir cac két qua trén cac tac gia cho
rang ca 3 bién phap xir ly c6 lam giam mat do cua cdy Mai duong nhung
khong diét hoan toan.

Vuon Quéc gia Tram Chim con xir Iy cdy Mai duong bang cach két hop
cac phuong phap co hoc, hda hoc, sinh hoc; ddi véi giai phap co hoc la chat va
dao gbc ré trude khi nuée I18n, bién phap sinh théi 1 dung lia @6t (sau khi chat
cdy Mai dwong khoang 15 ngay) trén dién tich da chat, nhd géc va kiém soat
bang bién phéap chit va dao gbc cay sau khi muc nudc ha vao thang 12 trén
cé4c dién tich da diét (Pham Vian Lam va Pham Binh Quyén, 2010).



Trong bao cao tong két cac nghién ctu cia Pham Vian Lam va ctv.
(2003) cho thay & cac vung sinh thai c6 sy xam lan caa cady Mai duong khi
tién hanh cac bién phap kiém soét nhu chat cay va dét thi déu khong hiéu qua.
Ciing theo c4c tac gia sau khi ap dung bién phap chat, dot, két hop chat dét
duoc 2 - 4 tuan, ¢ hau khip cac khu vuc cay Mai duong déu moc téi sinh, co
chdi cao toi 1,0 m. C6 gbe sau khi dbt cdy moc 2 - 3 chdi mai. Sau hai thang,
mat do chdi tai sinh & céc khu vuc chat, dét, két hop chit dét déu dat xap xi
mat do cay trudc khi xu ly.

Bién phap sinh hoc st dung cac tac nhan thién dich nhu b, con trung,
gia suc nhai lai... Phuong phap nay it gy hai méi trudng, nhung tén nhiéu
thoi gian. Ngoai ra, con chua luong dugec mébi nguy hiém vé sau khi ma ciy
Mai duong c6 qua it loai thién dich (Pham Vin Lim va Pham Binh Quyén,
2010).

Bién phap hoa hoc st dung hoéa chat, thudc diét co. Tai Malaysia, Anwar
(2001) d& nghi bién phép kiém soat Mai duong 1a chit cay két hop véi sir dung
thudc diét co dugc lap lai mdi 6 thang mot 1an dé ngan chin sy tai sinh. Tuy
nhién, véi bién phap sir dung thude diét co sé khdng phai 1a bién phap an toan
sinh hoc va anh huéng xau dén méi truong.

Thudc trir ¢6 duge sitr dung phun cho cdy Mai duong tir 3 dén 4 nam tudi
va két qua cho thiy rang khi két hop thudc trir c6 Lyrin 480DD va Anco
600DD cho hiéu qua kiém soat 100% cay chét va kéo dai dén 120 ngay. Thude
trir ¢o Lyrin 480DD cho hiéu qua kiém soat 85,7% cay chét va kéo dai 93
ngay. Thubc trir c6 Gfaxone 20SL cho hiéu qua kiém soat 10% cay chét va chi
kéo dai 10 ngay (Nguyén Chi Cuong va ctv., 2015).

Theo Pham Vian Lam va Pham Binh Quyén (2010) st dung cac loai
thudc diét co co tac dung diét cay Mai duong nhung ciing anh huéng nhiéu
dén céac loai dong thuc vat chung quanh, chua ké kha ning tich liy du lwong
thudc diét co trong dat, 1am chai dat hoic gay doc cho cac loai sdng trong dat,
gay 6 nhiém ngudn nudc ngam. Bé khic phuc bt loi do st dung thude diét co
loai trir ciy Mai duong, D6 Thuong Kiét (2013) da dua ra quy trinh phong trir
tong hop cay Mai duong bang cach phun dung dich nuéc mudi NaCl 10 - 60
g/l trén cay truong thanh lam mat diép luc té va carotenoid, din dén mat mau
luc va hda nau luc md & tir diép cay Mai duong. Phun I3p lai 3 1an NaCl 60 g/l
mdi 8 tuan lam Mai duong khong ra hoa, tao trai trong sudt 12 thang. Tac
dong cia NaCl 30 va 60 g/l trén 14 Mai duong duéi nang gat bat dau bang su
nhat mau & phan chop cua 14 chét sau 30 phat, hda nau sau 24 gio dan toi su
kho sau 2 ngay va rung sau 1 tuan xu ly. Day la bién phéap cho hiéu qua kinh té



cao hon nhiéu so véi cac bién phap phun hda hoc vi chi phi gia thanh ré, kha
thi va dé ap dung.

Phuong phap ngin ngira tao hang rao kiém dich ngan cach c6 hé thong
su xAm nhdp ctia cdy Mai duong tir quéc gia ndy sang qudc gia khac, nhung
cach nay khong kha quan vi cdy Mai duong phat tan chi yéu thong qua dudng
song, sudi (Pham Vin Lim va Pham Binh Quyén, 2010).

Phuong phép tan dung sinh khdi dung Mai dwong lam cui dét hay lam
phan xanh bon cho dat, nhung do luong st dung qué it so véi toe d6 phat tan
cua cay Mai duong.

2.2.6. Gia tri dinh dwéng cia cdy Mai dwong trong chan nudi dé

Cay Mai duong la cay ho dau (IUCN, 2003) nén ham lugng protein tho
kha cao. Ham luogng protein thd cua 14 ciy Mai duong bién dong tir 17,9 dén
21,21% tinh trén vat chat kho (Bang 2.7) diéu nay cho thiy cdy Mai dwong
thuc su 12 ngudn cung cap protein cho gia suc nhai lai.

Bang 2.7. Thanh phan hod hoc cua cdy Mai duong

Thanh Ham luong tinh trén vat chat khd (%)  Tham khao
phan

. a VCK CP CHC ADF NDF
cua cay

L& chét 36,04 20,69 92,82 37,92 53,38 Nguyédn Thi Thu Hdng va V& Ai Quéc,
2011

La chét 42,02 2121 92,82 - - Nguy&n Thi Thu Hdng va ctv., 2007
La chét 32,9 182 939 275 354 Nguyen Thi Thu Hong et al., 2008
L4 chét 375 179 918 - - Nakkitset et al., 2008

Thanvala 351 17,1 940 454 58,7 BuiPhan Thu Hangetal., 2012

Cay Mai duong trong céc thi nghiém duoc chat thanh timg doan ngan va
b6 lai treo cho dé an. Quan sat nhan thy phan dé an 1a nhitng 14 chét, hoa,
than non va mét it trai non nim & phan than non. Phan dé khong an 1a song 14
chét, trai gia va canh gia. Thuc té khi quan sat dé an 14 Mai duong, dé thuong
ngam l4 vao miéng sau d6 lira tranh gai, cudi cung dé maéi but 14 an. Di véi
phan ngon va than non dé thudng ngit ngang va nhai lan ca phan gai. Khi b6
cac nhanh Mai duong thanh b6 treo 1én chudng, do tap tinh chon lya nén dé
thuong chui dau vao bo Mai duong dé lya thire an, nhung két qua mé khao sat



khong c6 dau hiéu cua nhitng vét gai trén mit cua dé (Nguyén Thi Thu Hong,
2005).

Trong nghién cizu caa Nguyén Thi Thu Hong va V6 Ai Quac (2011) bo
sung 14 va than non cdy Mai duong trong khau phan cta dé giai doan sinh
truong. Két qua cho thay co su khac biét co ¥ nghia (P<0,05) trong tong s6
protein thd an vao, kha ning tiéu hoa cac dudng chat kha tét bién dong tir 68
dén 73%. Cay Mai duong ciing dugc sir dung trong thi nghiém so sanh voi
Binh linh va thtrc an hdn hop. Két qua cho thiy mirc ting trong binh quan trén
con trén ngay cua dé ting véi khau phan bd sung 30% Mai duong ting trong
74,09 g/con/ngay, khau phan bd sung 30% Binh linh ting trong 70,73
g/con/ngay, khau phan bd sung 30% thirc an hdn hop ting trong 86,89
g/con/ngay) va khau phan d6i chiing st dung 100% Rau mudng c¢6 muc ting
trong 66,16 g/con/ngay (Nguyén Thi Thu Hong va ctv., 2007). B6 sung cay
Mai duong trong khau phan cia dé giai doan sinh truéng cho mic ting trong
tuong duong khau phan b sung thire an hdn hop va quan trong hon 1a sir dung
cdy Mai duong s& giam duoc chi phi mua thirc an hdn hop tir d6 giam gia
thanh san xuat.

Cay Mai duong duoc sir dung dudi dang ché bién thanh bot Mai duong
thay thé bot dau nanh trong thirc an hon hop cho dé. Kaewwongsa (2014) da
cho thdy bot Mai duong c6 thé thay thé hoan toan 100% bot dau nanh trong
thirc an hon hop cho dé sinh truéng.

Cay Mai duong ciing dugc st dung nhu mét thire dn co ban trong khau
phan dé thit. Két qua thi nghiém nudi dudng cho thdy mic tang trong binh
quan trén ngay cua dé thi nghiém déu dat & muc cao, voi cac gia tri 103
g/ngay cho Mai duong tuoi va 92,4 g/ngay d6i véi sir dung Mai duong héo
(Nguyen Thi Thu Hong et al., 2008). Diéu nay cho thiy khi sir dung khau
phan 100% Mai duong cho muc ting trong tt, bén canh d6 st dung Mai
duong héo trong khau phan cho dé that su hitu dung bai vi khi mua vy ban ron
ngudi chin nudi c¢é thé thu cat Mai duong trit lai mot vai ngay van c6 thé cho
dé an ma khong anh hudng dén sy ting truong.

Ddi véi nhirng ving chiu anh huong ning né cua cay Mai duong nhu
vuon Québc gia Tram Chim, Tam N6éng, tinh Dong Thép thi chin tha dé trong
nhitng khu vuc c¢6 cdy Mai duong moc dem lai hiéu qua rat cao. Két qua thi
nghiém cho thidy muc ting trong binh quén trén ngay cua dé thi nghiém nudi
chin tha dat muc cao 95,03 dén 98,6 g/ngay cao hon so véi phuong thirc nudi
nhét. Tang trong binh quan trén ngay cua cac nghiém thic thi nghiém 13 60,7;
62,9; 93,5 va 98,6 g/con/ngay tuong tng va&i cac nghiém thic nudi nhot st



dung 100% Mai dwong; nudi nhét st dung Mai duong b sung ¢6 tu nhién;
chan tha sir dung 100% Mai duong va chin tha st dung Mai duong b sung co
tu nhién (Nguyen Thi Thu Hong et al., 2008).

Nghién ctru cua Inthapanya et al. (2011) st dung phwong phap in
vitro dwgc tién hanh dé xac dinh anh hwdng cua 14 Mai dwong két hop véi
calcium nitrat hodc urea trén sw san sinh khi ctia gia sic nhai lai. Sau 9 gio
1én men, 14 Mai dwong két hgp véi nitrat cho két qua gidm san xuit khi mé
tan la 53%. Cay Mai dwong cling dwoc nghién ciru trong khiu phan cta dé
thit véi vai tro 1a tdc nhin anh hwdng dén sy san sinh khi mé tan cua gia
suc nhai lai. V&i 72% nito trong khau phan dwoc cung cap tir 14 ciy Mai
dwong cho két qua giam 42% khi mé tan so véi khau phan d6i ching
(Kongvongxay et al,, 2011).

La va than non cay Mai duong c6 ham lugng protein thd cao 20 - 22%,
do d6 viéc str dung cdy Mai dwong trong khau phan cua dé ngoai viéc khac
phuc tinh trang thiéu thirc dn con 1am phong pha nguon thuc lidu, dé nguoi
chin nudi dé st dung. Khi Mai duong lam thurc dn cho dé duoc sir dung rong
rdi gop phan tich cuc han ché sy xdm hai manh cua loai cay nay. Cac thi
nghiém st dung Mai duong trong khau phan cua dé thit di cho thdy Mai
duong duogc sir dung nhu 1a thirc an bo sung protein hoic 1a mét thirc an cin
ban. Tuy nhién, chwa c6 nghién ciu nao cho thay anh huéng cua tanin co
trong cdy Mai dwong dén sinh khi mé tan va ting truéng cua gia sdc nhai lai,
dac biét la con dé.

2.3. Tong quan vé phat thai mé tan ¢ gia sic nhai lai

M@ tan 1a mot trong nhitng tac nhan gay ra van dé 6 nhiém méi trudng
toan cau nghiém trong (IPCC, 2001). M& tan la mét trong ba loai khi nha kinh
cha yéu cung voi carbon dioxide (CO,) va nito oxit (N,0). M& tan c6 kha
ning tao nhiét gip 4 - 6 lan so voi CO, (Moss et al., 2000). Nganh nong
nghiép chiém tong cong 10 - 12% luwong khi thai nha kinh toan cau
(McAllister et al., 2011). Trong d6, san xuat khi mé tan 16n nhat tir qua trinh
I&n men trong da co cua gia suc nhai lai (Ramin, 2013). Theo Sniffen va Herdt
(1991) ty I& khi da c6 gdbm hydrogen (H.); oxygen (O,), nitrogen (N), mé tan
va carbon dioxide twong ung la 0,2; 0,5; 7,0; 26,8 va 65,5%. Trong da co gia
stc nhai lai, chat khi tao thanh & phia trén, trong d6 CO, va CH, chiém ty
trong 16n nhat. Ty 1& cac chat khi ndy phu thudc sinh thai méi trudng da co va
can bang qua trinh 1én men. Nguy co phat thai mé tan tiép tuc tang 1én do ting
s6 dau gia stuc va quy md chin nudi dé dap tng nhu cau thit sita ngay cang cao
cua con nguoi (Leng, 2008).



Giam thai mé tan tir gia sc nhai lai ¢ thé 1am giam gay hiéu ¢ng nha
kinh va ting hiéu qua san xuat chin nudi (Kumar et al., 2009). M@ tan tao ra tir
chan nubi gia suc nhai lai do Ién men thic an ¢ da co va ruot gia. Luong khi
mé tan tao ra chiu anh huéng cua tudi va khéi luong cua gia sdc; chat luong
thire an, ty I€ tiéu hda... (Paustian et al., 2006). Viéc giam thai mé tan tur gia
stc nhai lai vira gip nang cao hiéu qua st dung thire an vira giam khi thai gay
hiéu tng nha kinh. C6 nhiéu cach dé giam thai mé tan tir gia stc nhai lai nhu
thay ddi con dudng trao dbi chat, thay d6i to hop vi sinh vat da co hay tac
dong dé thay ddi sinh ly tiéu hoa da co (Martin et al., 2008). Theo O’Mara et
al. (2008) viéc giam khi mé tan la tim cach giam tao ra hydro, ngdn chan va
han ché qua trinh hinh thanh khi mé tan, dwa hydro tao c4c san pham trao doi
chat khéc hoic tao ra cac bé chta hydro khac. Nhu vay, giam thai mé tan phai
di lién véi con dudng trao ddi chét tiéu thy hydro dé tranh tiéu cyc khi cé qua
nhiéu hydro s& d& dang tao ra khi mé tan ¢ da co.

Gia stc nhai lai c6 mdi quan hé cong sinh vai vi sinh vat da co, trong d6
gia stc nhai lai cung cap chat dinh dudng va méi truong tdi wu cho qua trinh
Ién men thirc an. Trong khi d6, vi sinh vat s& phan giai chat xo va tong hop
protein cua chling tao ngudn ning luong va protein cho gia stc nhai lai. Tuy
nhién, mdi quan hé céng sinh san xuét va tiéu thy ngudén ning lwong va
protein khong hiéu qua do su tao thanh khi mé tan & da co. Viéc san xuat khi
mé tan l1am that thoat khoang 5 - 10% ning luong thd (Madsen et al., 2010)
hodc 15% ning lugng tiéu hoa tir thirc an do chuyén thanh khi mé tan. Luong
khi mé tan hinh thanh bi anh huéng béi cac yéu té nhu loai thirc an, luong
thirc an va hop chat anh huong dén qua trinh sinh khi mé tan (Johnson and
Johnson 1995). Luong khi mé tan sé ting 1én ¢ gia stc nhai lai néu khau phan
an nghéo dinh dudng (McCrabb and Hunter, 1999). Trong s6 cac gia stc nhai
lai, bo phat thai mé tan nhiéu nhat. O cac nudc phat trién, lugng khi mé tan
thai cua bo, trdu, ctru, dé twong ung la 150,7; 137; 21,9 va 13,7 g/con/ngay.
Tuy nhién, d6i véi cac nude dang phét trién luong thai khi mé tan thap hon
dang ké nhu bo va ctru chi 95,9 va 13,7 g/con/ngay tuong ung (Sejian et al.,
2012).

Chan nudi gia suc nhai lai cAn kiém soat chit ch& nguon phét thai mé tan,
day 1a mot trong nhiing nhan té quan trong trong viéc gop phan phong tranh
hién twong 4m Ién toan cau. Bén canh viéc kiém soat muc phat thai gay 6
nhiém méi truong thi giam thai mé tan cling gép phan nang cao hiéu qua kinh



té trong chin nudi thong qua giam that thoat ning lwong khau phan do tao
thanh mé tan.

2.3.1. Co ché sinh mé tan ¢ da cé gia stc nhai lai

Trong da co, qué trinh phan giai carbohydrate bai vi sinh vat s€ tao thanh
axit béo bay hoi (VFA) chu yéu la cac axit acetic, propionic va butyric, cac
axit béo bay hoi nay duoc hap thu vao mau. Céac chat khi chu yéu la carbonic
va mé tan dugc thai ra ngoai qua qué trinh ¢ hoi (Sejian and Saumya, 2011).

Phuong trinh tom tit 1én men glucose, san pham trung gian hexose cua
qua trinh phan giai carbohydrate, tao thanh axit béo bay hoi, carbonic va mé
tan (Vi Duy Giang va ctv., 2008) nhu sau:

CeH1,06 + 2H,0 — 2C,H,40, (acetic) + 2CO, + 4H,
Ce¢H1,06+ 4 H — 2C3HgO, (propionic) + 2H,0
CeH1,05 — C4HgO, (butyric) + 2CO, + 2H,

CO,+ 4H, — CH4 + 2H,0

Hydro 1a mét trong nhitng san pham cudi ciing cua qua trinh 18n men vi
sinh vat qua phan ung oxy hoa lay ning lwong ¢ dang ATP giai phong ra
hydrro. Cac ion hydro khong tich tu trong da c6 ma duoc sir dung bai vi khuan
khéc, chii yéu la vi khuan sinh mé tan (O’Mara et al., 2008). Py 1a qui trinh
binh thuwong trong qua trinh 1én men & da co. Luong hydro giai phong phu
thudc chir yéu vao khau phan va loai vi sinh vat & da c6. Qua trinh phan giai
thirc an cua vi sinh vat tao ra cac san pham khac nhau va s& khong tuong
duong véi lugng hydrro tao ra (Martin et al., 2008).

Két qua cuia san xuat acetic va butyric 1a tao ra mé tan, trong khi hinh
thanh propionic 1a con duong canh tranh stir dung hydro ¢ da co (Baker, 1997).
Gia slc c6 ty Ié& acetic/propionic thap s& co tri sé6 pH da co thip. Cac thi
nghiém chiing minh pH c6 anh hudéng I6n dén sinh khi mé tan va ty Ié
acetic/propionic. Giam pH da co lam giam thai mé tan da co giup cai thién su
dung thirc an ¢ gia suc nhai lai (Lana et al., 1998).

2.3.2. C4c yéu té anh hwéng dén sinh mé tan & da cé

C6 nhiéu yéu t6 anh huong dén lwong thai khi mé tan tir gia stc, bao
gom muc tiéu thu thirc dn, loai va lwong thirc 4n, ty 16 tidu hoa cua khau phan,
ty I& thirc an tho va tinh, khéi luong co thé va tudi cua gia suc (Shibata and
Terada, 2010). Cac yéu t6 nay thuong lién quan dén nhau va anh huéng dén
lugng mé tan duoc san sinh trong da co. Su tac dong qua lai cia céc yéu td



trén s& gay kho khin cho viéc xac dinh cac nhan t6 anh huéng dén qué trinh
Ién men trong da co, mac do tiéu hoéa chat hitu co va kha ning san xuat cua
gia stc nhai lai (Medjekal and Bousseboua, 2015).

San xuat mé tan tir tiéu hoa va Ién men da co lai phu thudc vao lugng an
vao (Shibata et al., 1993). Cai thién chit lugng thic dn va lam ting lwong in
vao cua gia suc nhai lai s€ lam giam thoi gian luu lai cuaa thirc an trong da co
gilp chuyén thirc dn nhanh xudng rudt va tranh qua trinh 1én men o da co
(Eckard et al., 2010).

Loai thic an cung cap cho gia stc nhai lai ¢6 anh huéng 16n dén viéc san
Xuit mé tan. Nghia 1 viéc san sinh mé tan bi anh huong boi chat luong va sé
lugng cua thire an, ty 1€ tinh tho, ty I€ acetate/propionate (A/P) (Moss, 2000),
ham lugng protein va xo (Kurihara et al., 1997), lugng carbohydrate dé Ién
men, luong chat dinh dudng tiéu hoa dic biét 1a carbohydrate sir dung dé wdc
tinh phét thai mé tan tir chan nuéi vai d6 chinh xac cao (Jentsch et al., 2007).
Nghién ctru trong diéu kién in vitro va in vivo cho thay thirc an hat c6 ty ¢ cao
trong khau phan gia stc nhai lai 3 1am giam thai mé tan (Lana et al., 1998).
San sinh mé tan tang khi cho gia suc nhai lai dn nhiéu c6 kho, nguoc lai, luong
mé tan giam khi cho gia suc nhai lai an c6 u chua (Moss, 1994; Boadi et al.,
2004). Ngoai ra, Boadi et al. (2004) con phat hién rang gia suc nhai lai an c6
nghién nho hoic dang vién cling sinh mé tan thap hon so véi co dugc cat nho.

ME tan tao ra giam khi mac dinh dudng tang 1én hoac khi ty 1€ tiéu hoa
cua khau phan duoc cai thién. Theo Giger - Reverdin et al. (2003) mé tan da
c6 giam khi lwong thirc an tinh trong khau phan ting. Khau phan cé ty 1& ngii
cdc cao hoic dugc bo sung carbohydrate hoa tan thi qué trinh 18n men da co s&
tao ra moi trudng bét loi cho hoat dong cua vi khuan sinh mé tan, pH da co ha
thip, mat d6 Protozoa, nam va vi khuan sinh mé tan c6 thé bi loai bo hoic bi
trc ché tir d6 giam thai mé tan (Van Soest, 1982).

Sinh mé tan con bj anh huéng bai tudi cua gia suc, kha ning san xuat va
khdi lugng co thé cua gia suc. Theo Swainson et al. (2007) san xuat mé tan
tang theo do tudi nhu ciru Nho tudi san xuat it hon 20% so vai ciru 16n tuoi.
Anderson et al. (1987) ciing dua ra két luan san xuit mé tan ¢ bé ting theo
tudi (P <0,05). Thai mé tan & bé qua o hoi bit dau khoang 4 tuan sau khi sinh,
lGc tap an. Trong thoi gian phét trién va hoan thién da co thi san sinh mé tan
cling ting nhanh. Bo cao san can nhiéu nang luong dé dap tng nhu cau san
Xuit sira thit nén lwrong mé tan tao ra ciing nhiéu hon (Woodward, 2004).



>

2.3.3. Chién lwoc giam thai mé tan & gia sic nhai lai thong qua dinh
dudng

Giam thai mé tan thong qua dinh dudng duoc thanh lap dua trén cac
nguyén tic (1) lra chon thuc liéu dé thay d6i mo hinh san xuat axit béo bay
hoi; (2) ting ty 1& chat dinh dudng thoét qua khoi su 18n men & da co dé c6 thé
thay d6i quan thé vi sinh, md hinh san xuat axit béo bay hoi va gia ting tiéu
hoa ¢ rudt (3) cai thién chat lwong khau phan dé ting san luong sita, tir d6
giam thai mé tan (Knapp et al., 2014).

Viéc san sinh mé tan ty 1& nghich véi luong vat chat kho an vao. Mé tan
giam khi vat chat kho an vao tiang trén mac duy tri (Pinares - Patifio et al,
2009). Piéu nay lién quan dén giam tiéu hoa chat kho va tang ty 1¢ thic an
thoat qua. Mirc giam thai mé tan cing véi ting chat kho an vao phu thudc vao
ty 1& tinh bot va NDF trong khau phan. Cac méi quan hé giita kha ning tiéu
hoa, chat dinh dudng thoat qua va vat chat kho an vao rat phac tap va cé tac
dong l6n dén san xuat mé tan & da co (Knapp et al., 2014).

Trong qua trinh 18n men ¢ da co, duong duoc 1én men dé tao ra cac axit
béo bay hoi thong qua nhiéu budc va duoc tdm tat trong cac phuong trinh
(Moss et al, 2000):

Glucose — 2 pyruvic + 4H (chuyén héa carbohydrate) [1]
Pyruvic + H,0O — acetic + CO, + 2H [2]

Pyruvic + 4H — propionic + H,0 [3]

2 Acetic + 4H — butyric + 2H,0 [4]

Viéc nudi gia stc nhai lai bang thie an c6 chat lugng tét ¢ thé ting ning
suit chin nudi va hiéu qua chuyén hoéa thic an. Mot sé thirc dn c6 thé ting
cudng san xuat propionic hoic giam san xuit acetic (phuong trinh 2 va 3) tir
d6 giam nguon H, can chuyén doi sang mé tan. Ty Ié dudng chét thoat qua anh
huong dén mic do tiéu hoa, md hinh san xuat axit béo bay hoi cling nhu toc
do6 tang truong cua vi sinh vat (Okine et al., 1989).

Cac thuc liéu caa khau phan c6 ham luong cellulose, hemicellulose va
lignin cao s& gia ting san Xxuat acetic va butyric, trong khi khau phan giau tinh
bot s& gia tang san xuat propionic (Johnson and Johnson, 1995). Khau phan
chaa 45% tinh bot 1am giam 56% mé tan so voi khau phan chira 30% tinh bot
ma khéng anh hudng dén ting truéng cua gia stc. Hon nita, mot luong dang
ké tinh bot s& thoat qua qué trinh 18n men ¢ da co dé tidu hda ¢ rudt non
(Dijkstra et al., 2011). Lovett et al. (2006) cho thay bo sita an khau phan ting



lwgng thirc an tinh, da giam thai CH,, N,O va CO, twong (ing 12 9,5, 16 va 5%.
Giam san xuat mé tan 6n dinh ddi véi khau phan an chira 30 dén 40% thurc an
hén hop. San xuat mé tan giam nhanh chéng khi khau phan cé thac dn hdn hop
tir 80 dén 90% (Beauchemin va McGinn, 2005). Viéc sir dung tinh bot thay thé
chat xo hay lwong tinh bot trong khau phan 1a sy lya chon tiém ning dé giam
thai mé tan ¢ da co (Hristov et al., 2013).

Thire dn tho xanh 1a ngudn thuc liéu chinh trong khau phan cua gia suc
nhai lai. Bap u chua chia luong 16n tinh bot gidp 1am giam thai mé tan tir sy
Ién men ¢ da c6 gia suc nhai lai (Beauchemin et al., 2009). Nghién ctu cua
Hassanat et al. (2013) cho thiy ting lwong tinh bt bang cach cho bo dn khau
phan 100% than bip u chua di 1am thay d6i méi trudong da co va tiéu hoa
dudng chét gilp giam thai mé tan. Khi bd dwge cho an khau phan 100% than
bap u chua thi dan dén moéi trudong da co axit (pH trung binh 6,07) va mé hinh
san Xxuat axit béo bay hoi theo hudng gia ting propionic nhung giam acetic va
butyric (Benchaar et al., 2007).

B6 sung lipid trong khau phan cua gia sic nhai lai 1am giam tiéu héa xo
(Van Nevel, 1991). Giam tiéu héa xo s& anh hudng dén ty 1 tiéu hda caa khau
phan. Lipid ciing 1am giam chat kho an vao. Nhitng dic diém nay co thé anh
huong tiéu cuc dén niang suat gia stc, tuy nhién néu lipid trong khau phan
dudi 60 - 70 g/kg vat chat khd, thi anh huéng cua bd sung lipid trong khau
phan dén luong 3n vao va ty 18 tiéu hoa dudng chat 1a khong dang ké (Martin
et al., 2008). Do d6, viéc dua céc axit béo khong no trong khau phan cua gia
stc nhai lai s& lam gia ting chat béo trong sira va thit, day c6 thé duoc xem la
mot cach hiéu qua dé giam mé tan véi diéu kién mic bo sung khdng 1am giam
nang suat vat nudi (Martin et al., 2010).

Theo Wanapat and Khampa (2006) muc lipid cao trong khau phan c6 thé
gy doc cho Protozoa da co. Axit béo, dac biét 1a axit béo chua no c6 thé anh
huong 1én bé mit va thay doi tinh tham mang té bao ciia Protozoa (lvan et al.,
2001). Céc axit béo, dic biét 1a cac axit béo chudi dai trung binh (C8 - C16),
nhu axit tir dau dura, dau hat cai, dau hat,... c6 kha nang lam giam thai mé tan
(Dohme et al., 2000). Lipid lam giam thai mé tan vi gay doc cho vi khuan
sinh mé tan (Machmuller et al., 2003) va lam giam Protozoa vi Protozoa phat
trién cuing vai vi khuan sinh sinh mé tan (Van Nevel, 1991). Su c6 mat cua vi
khuan sinh mé tan ¢ quan hé mat thiét dén Protozoa. Krumholz et al. (1983)
chi ra rang Protozoa déng mét vai trd quan trong trong sy hinh thanh tién chat
mé tan. Jouany et al. (1981), ciing cho thdy mé tan sinh ra giam 30 - 45% & gia
stc nhai lai loai bo Protozoa. B6 sung axit myristic (50 mg/kg VCK) s& lam



giam thai mé tan & ciru v&i 22% khi an khau phan co ban 12 ¢é va giam 58%
khau phan co ban 14 thirc an hdn hop (Machmiiller et al., 2003). Viéc giam
thai mé tan phu thudéc vao nhiéu yéu té nhu mac bd sung lipid, ngudn chat
béo, loai axit béo va khau phan co ban (Beauchemin et al., 2008).

Str dung cac hop chat thtr cp trong cay thirc dn nhu tanin va saponin da
c6 tac dung ngin chin san xuat mé tan trong qua trinh 18n men & da co. Déi
vé6i thite dn chira tanin, viéc Gc ché qué trinh sinh mé tan chu yéu 1a do tanin
dam dic (Martin et al., 2008). Thirc dn chua tanin s& anh huong truc tiép dén
hinh thanh mé tan hozc anh huéng gian tiép bang cach giam tao hydro do ty 1¢
tiéu hoa thire dn ¢ da co thap hon (Tavendale et al., 2005). Mot sb tac gia da
chi ra rang tanin trong cay dau (Hong Pau va hoa Sen) va cay bui di dong gop
dang ké cho viéc 1am giam mé tan (Waghorn et al., 2007).

Saponin 1a nhitng glycosid dwoc tim thay trong nhiéu thuc vat cé tac
dung truc tiép trén vi khuan da co. Saponin lam giam phan giai protein va
tang cuong tong hop protein vi sinh vat tir d6 ting sinh khoi dan dén suy
giam ngudn hydro cho san xuat mé tan (Dijkstra et al., 2007).

2.4. Tong quan vé tanin trong dinh dwdng gia stc nhai lai

Tanin 12 mot nhém phtc hop caa cac hop chat polyphenolic dugc tim
thay trong mot loat cac loai thuc vat thuong tiéu thu bai gia sic nhai lai.
Chung dugc chia thanh hai nhom chinh mét loai tanin cé kha nang thuy phan
goi la hydrolysable tanin (HT) va mot loai khéng c6 kha nang thay hoa goi la
tanin ddm dic (CT) (Lé Puc Ngoan va ctv., 2005). Nong d6 cao cua tanin
trong khau phan cua gia sdc nhai lai 1am giam luong thirc an 4n vao va kha
nang tiéu hoa chat dinh dudng. Vi tir ndng do thap dén vira phai co thé cai
thién tiéu hoa dudng chat (Frutos et al., 2004).

Tanin c6 trong hau hét cac loai thuc vat, dac biét 1a cac cay bui va cay ho
dau than thao. Tanin c6 nhiéu trong céc b phan caa cay trong nhu 14 non va
hoa (Terril et al., 1992). Theo lason et al. (1993) ham lugng tanin co6 trong cay
thay d6i theo mua, trong giai doan ting truéong cia cdy. Khi cdy tiang sinh
khoi, tai nguyén c6 san dé tong hop cac hop chét phenolic it do d6 sy tong hop
tanin bi han ché. Tuy nhién, trong qua trinh cay ra hoa, khi nhu cau dinh
dudng cho tang truong giam, carbon du thira nén qua trinh tong hop tanin gia
tang. Ham lugng va hoat tinh sinh hoc cua tanin & cé4c loai thuc vat rat bién
dong. Yéu t6 phé bién anh huong dén bién dong nay bao gom: mua vy, thanh
phan cua cdy, tudi hay giai doan sinh ly ciia cdy va dang sinh hoc caa hop chat
tanin (Hoste et al., 2006, 2008; Athanasiadou et al., 2007). Trong dd, quan



trong 1a thay doi cua hop chat polyphenolic va hoat dong sinh hoc cua tanin
trong khau phan an cta gia suc.

Tanin co tac dung bat loi hay c6 loi tly thudc vao nong d6 va ban chat
cua tanin, lodi gia stc, trang thai sinh ly cua gia sdc va thanh phan thuc liéu
cua khau phan. Béi voi lodi dé, ching c6 kha ning tiéu thu mot lwong 16n cac
cay giau tanin ma khéng biéu hién triéu ching ngd doc, do sy hién dién cua
proline c6 trong nuéc bot, c6 kha ning phan giai ham lugng tanin dang ké, ma
chat nay khéng c6 & cac loai gia stic nhai lai khac (Makkar, 2003). Bén canh
do, tac dung c0 lgi cua tanin khi thirc an tho xanh c6 chira ham lugng tanin an
vao thép, cac protein duoc bao vé khoi su phan giai caa vi sinh vat do d6 ting
s6 lugng protein khdng bi phan giai vao rudt non (Barry et al., 1986). Ngoai
ra, mot s6 lwong 16n sinh khdi vi sinh vat xubng rudt non 1 hiéu qua cua tong
hop protein cua vi sinh vat (Getachew et al., 2000). Tuy nhién, néng do tanin
cao trong khau phan co lién quan dén giam kha ning tiéu hoa chat hitu co
(Silanikove et al., 1997; Waghorn and Shelton, 1997).

Theo Tiemann et al. (2008) tanin tir cac loai thuc vat khac nhau anh
huong khac nhau dén qué trinh 1én men da co, diéu nay c6 thé lién quan dén
cau tric hoa hoc khéac nhau caa ching (Aerts et al., 1999) va khoi luong phan
ter (Patra and Saxena, 2009). Leinmiiller et al. (1991) bao cao riang tanin véi
nong d6 vuot qua 60 g/kg vat chat khd trong khau phan 1am giam kha nang in
vao, kha ning tiéu hoa protein thd, chat xo va anh huong dén ting truéng cua
gia suc nhai lai. Theo Mbatha et al. (2002) sau mét thoi gian dai, anh hudong
tiéu cyc cua tanin co thé giam do dé thich nghi véi tanin.

O nong d6 tanin thap trong khau phan gia stc nhai lai, tanin 1am thay doi
qua trinh 18n men da co (Bhatta et al., 2002) va téng hop protein caa vi sinh
vat (Bhatta et al., 2001). Tanin ciing lam giam san xuat mé tan da co khi khau
phan c6 hién dién cua céc loai cay ho dau hoic chiét xuét tanin (Roth et al.,
2002). Tanin tir cAc ngudn khac nhau di duoc ching minh 1a 1am giam san
Xuat mé tan ca trong diéu kién in vitro va in vivo.

2.4.1. Tanin anh hwéng trén tiéu hoa in vitro

Trong mot nghién cau cia Barman and Rai (2008), st dung hon hop
chia cac muc tanin trong vo qua keo (Accacia nilotica) tu 0, 4, 6, 8, 10 va
12% trong thi nghiém in vitro, két qua cho thay kha ning tiéu hoa vat chat kho
giam theo muc ting cua tanin trong hon hop. Kha ning tiéu hoa protein thd
trong 6ng nghiém giam (P <0,05) v&i mirc ting nong do tanin trong hdn hop.
Bao céo cua Tan et al. (2011) trong thi nghiém véi cac mirc d6 khac nhau cua



tanin dam dac chiét xuét tr cdy Binh linh (Leucaena leucocephala), két qua
cho thdy tong mé tan giam véi muc ting cua tanin trong khau phan.

2.4.2. Tanin anh hwong trén pH da cé gia suc nhai lai

O gia stc nhai lai pH cé gié tri trung tinh tir 6 - 7. Céc axit béo bay hoi
tao ra trong qua trinh 1én men dwgc hoa tan boi cac mudi kiém caa nude bot,
dung dich dém bicarbonat va phosphat natri va kali lam pH cao 8,2. Trong mot
nghién ctru in vitro cua Bhatta et al. (2009) khi bb sung cac mirc tanin 0, 5, 10,
15, 20 va 25% tinh theo vat chat kho tir quebracho trong khau phan. Két qua
cho thiy pH & cac nghiém thirc khéng khac biét (P>0,05) véi cac gia tri twong
ung la 6,32; 6,32; 6,35; 6,37; 6;34 va 6,33. Tuy nhién, & mot thi nghiém khac
cua Bhatta et al. (2009), ciing v6i cA&c mic bd sung nhu trén nhung nguon
tanin 1a cdy ho dau thi gia tri pH khac biét c6 ¥ nghia (P = 0,038) vdi cac gia
tri 1an luot 1a 6,28; 6,25; 6,32; 6,29; 6,31 va 6,33 twong (tng véi cac mic bd
sung tanin 0, 5, 10, 15, 20 va 25% tinh theo vat chat kho. Céc gia tri nay c6
khuynh hudng ting theo mirc ting bo sung tanin. Két qua trén 1a do san xuat
axit béo bay hoi c6 khuynh hudng giam theo mirc ting bd sung tanin trong
khau phan.

Silanikove et al. (1993) nghién ciru b6 sung tanin trong khau phan cua dé
thi nghiém, két qua cho thay sau khi an, dich da co c6 gia tri pH giam va axit
béo bay hoi ting & dé thi nghiém cho in khau phan giau tanin. Mt nghién ctu
khac cua Silanikove et al. (1996a) két qua cho thay, khdng co su thay d6i ngay
dém ¢ pH va axit béo bay hoi. Cac gia tri pH va axit béo bay hoi van ¢
ngudng sinh 1y binh thudng, cac thong sé ndy van ¢ xa ngudng gy tac dong
tiéu cuc trén cac chi tiéu can 1am sang caa dé thi nghiém.

2.4.3. Tanin anh hwéng trén ndng dd NH; da cé gia stc nhai lai

Cac hop chat chira nito, bao gom ca protein va khong protein, khi duoc
an vao da co s€ bi vi sinh vat da cé phan giai. Mc phén giai cua chung phu
thudc nhiéu yéu to, diac biét 1a do hoa tan. CAc nguén nito phi protein trong
thire an nhu urea, khi vao da cé hoa tan hoan toan va nhanh chong phéan giai
thanh ammonia_ Muc phan giai nhiéu hay it tly thuoc vao ban chat thirc an,
protein khau phan duogc vi sinh vat da cé phan giai thanh ammonia. Ammonia
sinh ra s& duoc vi sinh vat da c6 tong hop nén sinh khéi protein cua ching
(Nguy@n Xuan Trach, 2003). Theo Leng and Nolan (1984), cac khau phan in
khac nhau c6 anh huéng dén mac ammonia. Nong d6 ammonia cao nhat c6
thé dat toi 150 — 200 mg/lit. Thiéu ammonia dan dén giam hiéu qua hoat dong
cua hé thdng vi sinh vat da co. Khi thay d6i khau phan, hoat dong tao



ammonia da co s& tir cao xubng mirc téi han thap anh huéng dén hiéu qua st
dung protein khau phan.

Mot thi nghiém trén dé bo sung tanin & mac 0, 5, 10, 15, 20 va 25% tinh
trén vat chat kho caa khau phan co ban 1a cé kho, bap va khd dau dau nanh,
(Bhatta et al., 2009) cho thay ham luong ammonia giam theo muc ting tanin
trong khau phan lan luot 1a 8,18; 6,63; 6,13; 5,49 va 5,53 mg/dL (P<0,001).
Khuynh huéng twong tu ciing xay ra khi st dung ngudn tanin tir cay ho dau
véi cac mac 0, 5, 10, 15, 20 va 25% tinh trén vat chat kho di cho ham luong
ammonia lan luot giam 1a 8,48; 7,96; 7,34; 6,62 va 6,36 mg/dL.

2.4.4. Anh hwéng cha tanin trén sinh mé tan

Vi khuan tao mé tan & da co cua gia stc nhai lai gdm Methanobacterium
formicicum, Methanobacterium bryanti, Methanobrevibacter ruminantium,
Methanobrevibacter smithii, Methanomicrobium mobile, Methanosarcina
barkeri va Methanoculleus olentangyi. Vi khuan sinh mé tan c6 mit trong da
c6 véi s6 Twong 16n tr 107 - 10° t& bao/ml dich da co, phu thude vao lugng va
ché do cho an, dac biét 1a lugng chat xo trong khau phan in (Kamra, 2005).
Tich lily ion hydro trong qué trinh trao d6i chat cua vi sinh vat da c6 chi c6 thé
tranh duoc bang qua trinh sinh tong hop mé tan boi vi khuan sinh mé tan
(O’Mara et al., 2008). Hydro tu do tc ché enzym khir hydro va anh huong dén
qua trinh 1én men. St dung H, va CO, dé tao ra mé tan la mét dac tinh dac
biét ciia nhém vi khuan sinh mé tan. Luong hydo giai phdng phu thugc cha yéu
vao khau phan va loai vi sinh vat da co, vi 18n men thirc an bai vi sinh vat sé
tao ra cac san pham cudi cing khac nhau va khéng twong duong véi luong
hydro tao ra (Martin et al., 2008).

Tanin dam dic c6 thé tac dong truc tiép bang cach Gc ché phét trién vi
sinh vat da co sinh mé tan (Patra and Saxena, 2010; Williams et al., 2011). Uc
ché gian tiép cua tanin trén sinh mé tan co thé xay ra bang cach giam chat dinh
dudng san ¢ cho céc vi sinh vat da cé hoat dong (Harley et al., 2013), giam
acetic dan dén tang ty & propionic, két qua ting hydro tao propionic (Dschaak
et al., 2011). Mot kha nang khac, c6 thé tanin la chat nhan hydro va 1am giam
lugng hydro c6 san trong da cé dé tao thanh mé tan (Harley et al., 2013).

Tanin dam dic 1am giam san xuat mé tan trén gia stc nhai lai ca trong
diéu kién in vitro (Huang et al., 2011) va in vivo (Animut et al., 2008; Puchala
et al., 2012). Khi bd sung tanin & mac trung binh 30 mg/g tinh theo vat chat
kho tir bot 14 Binh linh dan dén giam nito tiéu hoa va san xuat mé tan trong
6ng nghiém (Huang et al., 2010). B6 sung tanin véi mic 40 g/kg vat chat khd



vao khau phan cua ctru 1am giam mé tan 1a 13% (Carulla et al., 2005). Mot thi
nghiém trén bod véi mic tanin bo sung 14,6 g/kg vat chat kho an vao giam mé
tan dén 30% (Grainger et al., 2009).

Nghién ctu caa Hassanat and Benchaar (2012) kiém tra tac dong cua cac
muc tanin véi cac nong do 20, 50, 100, 150 va 200 g/kg vat chat kh tir cac
ngudn khac nhau trén su 18n men vi sinh vat trong ng nghiém. Két qua cho
thiy san xuat mé tan giam véi muc ting ndng do tanin, véi muc tanin trén 50
g/kg vat chat kho giam 40% mé tan so vé&i dbi chung.

Tanin dam dic tir cAc ngudn thuc vat khac nhau co thé anh huong dén
san xuat mé tan bang nhiéu cach khac nhau.

2.4.5. Anh hwéng cia tanin trén sé lwong Protozoa

Protozoa trong da ¢ c6 sé lugng khoang 10° - 10%/ml dich da co, it hon
vi khuan, nhung do c6 kich thudc 16n hon nén cé thé twong duong vé tong
sinh khéi (McDonald et al., 2002). Protozoa c6 mat do thap & dich da co khi
cho bo an thirc 3n nhiéu xo. Nguoc lai khau phan an c6 nhiéu tinh bot va
duong thi sé luong protozoa ting dang ké (Preston and Leng, 1987).

Trong thi nghiém cua Tan et al. (2011) véi cac mic bd sung khéc nhau
cia tanin dam dic tinh khiét chiét xuat t 14 Binh linh (Leucaena
leucocephala) trén mat do Protozoa trong diéu kién in vitro. Nong do tanin
dam dic bo sung 1a 0, 10, 15, 20, 25 va 30 mg véi 500 mg co Sa (Panicum
maximum) trong 40 ml dich da cé duoc u trong 24 gio duoc Ién men trong hé
théng 6ng nghiém. Bang phuong phap dém truc tiép cho thay giam s6 lugng
Protozoa khi ting tanin trong khau phan bién dong tir 1,37 dén 4,38 so véi dbi
chirng 12 9,8 x 10° té bao/ml dich da c6. Trong bao cao cua Bhatta et al. (2009)
s6 Protozoa giam clng véi muc ting néng d6 va ngudn tanin bd sung khéc
nhau trong khau phan (P<0,05). Tuy nhién, trong b&o céo cua Bhatta et al.
(2009) da cho thay s6 Protozoa thap hon nhiéu so véi bao céo cua Tan et al.
(2011) 12 9,28; 8,56; 7,38; 6,09; 6,21 va 6,17 x 10* t& bao/ml dich da co twong
ng véi mac bo sung tanin 12 0, 5, 10, 15, 20 va 25% tinh theo chat kho tir
quebracho. Hon nita, trong bao céo cua Bhatta et al. (2009) cho thay s6
Protozoa trong thi nghiém in vitro véi nguén tanin tir mimosa thi khéng cho
két qua theo qui luat trén 12 9,29; 10,0; 6,76; 11,7; 7,85 va 8,48 x 10" té bao/ml
dich da co twong @ng véi muc bo sung tanin 0, 5, 10, 15, 20 va 25% tinh theo
chat kho.



2.4.6. Anh hwéng cia tanin 1én kha ning sinh trweéng caa gia sic nhai lai

Nghién ciru trén ctru cua Priolo et al. (2002) da cho thay ting trong binh
quan cua ciru 1a 116 va 172 g trong mot khau phan an c6 chira 10 hoic 40 g
tanin/kg vat chat kh.

Montossi et al. (1996) cong bd két qua twong tu Vi mic ting san Xuat
len 1a 10%. C4c tac gia ndy quan sat thiy rang ting 23% khéi luong co thé cua
ctru khi dn co Lanatus holcus chira 4,2 g tanin ddm dic trén kg vat chét khé.



Chuong 3: PHUONG PHAP NGHIEN CUU

3.1. Pia diém, thoi gian va déi tweng nghién cieu
3.1.1. Pia diém va thai gian thi nghiém

- Thi nghiém sinh khéi duoc tién hanh tai Vuon Quéc gia Tram Chim,
tinh Pong Thap va Truong Pai hoc An Giang.

- Thi nghiém in vitro duoc thuc hién tai phong thi nghiém E103 thudc
B mon Chan nudi, Khoa Nong nghiép va Sinh hoc Ung dung, truong Pai hoc
Can Tho.

- Céc thi nghiém in vivo dugc tién hanh tai Khu Thuc nghiém Truong
bai hoc An Giang.

- Cac mau duoc phan tich tai Khu Thi nghiém Trung tdm Dai hoc An
Giang va B6 mon Chan nudéi khoa Nong Nghiép va Sinh hoc (ng dung,
Truong dai hoc Can Tho.

- Thoi gian nghién ctu: cac thi nghiém duoc thuc hién tir thang 03/2013
dén thang 12/2015.

3.1.2. Poi twong nghién ciu

- Cay Mai duong trong diéu kién ty nhién dwoc tan dung 1am thtc in
cho dé.

- Dé thi nghiém: Thi nghiém duoc tién hanh trén cac dé duc lai (Béch
Thao va Co) giai doan sinh truedng va khoe manh.,

3.2. N¢i dung va phwong phap nghién ciu

3.2.1. Thi nghiém 1: Xac dinh ning suit va thanh phan hoéa hoc c6 trong
cAy Mai dwong trong diéu Kkién tw nhién va diéu kién tréng trong chau

Muc tiéu thi nghiém

Xac dinh kha ning tai sinh va sinh khoi cia cdy Mai duong trong tur
nhién vai thoi gian thu cat khac nhau.

Xac dinh ham luong tanin cua ciy Mai dwong trong trong chau duéi diéu
Kién anh sang va luong mua tu nhién.



3.2.1.1. Thi nghiém 1a. Xac dinh kha ning tai sinh va sinh khéi cia cay
Mai dwong (Mimosa pigra L.) trong diéu kién tw nhién

Dia diém tién hanh
Thi nghiém d6i véi cdy Mai duong trong ty nhién duoc tién hanh tai Khu

A4 Vuodn Quéc gia Tram Chim, tinh Dong Thap. Thoi gian thuc hién tir thang
02/2006 dén thang 05/2006.

Mot khao sat vé ning suit va kha niang str dung cua cay Mai duong cua
dé thit duoc tién hanh tai viing ven Thanh phé Long Xuyén.

Vuon Quéc gia Tram Chim 1a khu dat ngap nudc theo mua thudc huyén
Tam Nong, tinh Pong Thap. Vuon Quéc gia Tram Chim thuéc Dong Thap
Mudi 1a ving sinh thai dat ngap nude dic trung cua ving dong bang séng Ctu
Long. Vuon Qudc gia Tram Chim c6 dién tich 7.612 ha véi nim khu duoc
danh sb tr A; dén As (Nguyén Vin Pung va ctv., 2001). Pong Thap Muoi
nam trong ving khi hau nhiét dsi gié mua, véi mia mua bat dau vao thang 5
va két thiic vao thang 11. Nhiét do trung binh hang thang thay ddi khong nhiéu
trong nam giita 25°C va 30°C. Tong lwong mua trung binh hiang nam khoang
1400 mm. Trong mua mua, lwgng mua mdi thang khoang 150 mm (Nguyén
Van bung va ctv., 2001).

Bo tri thi nghiém

Thi nghiém dugc bé tri khéi hoan toan ngau nhién, véi 4 nghiém thirc va
6 1an lap lai, twong (g véi 6 khdi. Bén nghiém thirc tuong ang véi 4 thoi gian
thu cét 1a 30, 45, 60 va 90 ngay. Pon vi thi nghiém 12 6. Tong sb 6 1 24.

Nghiém thtc 1: Thoi gian thu cét 1a 30 ngay

Nghiém thtc 2: Thoi gian thu cét 12 45 ngay

Nghiém thuc 3: Thoi gian thu cat 12 60 ngay

Nghiém thuc 4: Thoi gian thu cat 12 90 ngay
Phwong phap tién hanh

Thi nghiém dugc tién hanh tai khu A4 ctua vuon qudc gia Tram Chim, noi bi
anh huong rat nang né boi cdy Mai duong. Dién tich cua 16 dat thi nghiém 1a
96 m?, dién tich cua mdi 6 1a 4 m?, cdy Mai duong trong diéu kién ty nhién &
mua kho duoc cit bo toan bo trude khi tién hanh thi nghiém, cach cit 1a cat
chura géc cao khoang 10 cm. Mat @6 cay o cac 6 thi nghiém la 2,29; 2,46; 2,38
va 2,42 cay /m? (v6i P=0,681) twong ng véi cac nghiém thuc 30; 45; 60 va 90
ngdy. Cdy Mai duong cac 6 thi nghiém theo dung thoi diém twong Gng voi



tirng nghiém thue, duoc thu cit toan b cay trong timg 6 dé can xac dinh ning
sut cua ting 0.

b S

Hinh 3.1. Cay Mai duong truéc khi Hinh 3.2. B0 tri thi nghiém
tién hanh thi nghiém

. e hi3 % - S i L

Hinh 3.3. Cay Mai duong thi Hinh 3.4. Cay Mai duong dugc 60 ngay
nghiém dugc 20 ngay
Chi tiéu theo doi

- Tdc d6 tai sinh cta cdy Mai duong tai sinh trong diéu kién ty nhién.

- Ning suat chét tuoi va chit khd cua cdy Mai duong trén cac nghiém
thac thi nghiém.
Phwong phap thu thap sé ligu va phan tich miu

- Téc d6 tai sinh cua cay duoc xac dinh theo md ta cia Wong (1991). Po
chiéu cao cay 15 ngay mat l1an tai 5 vi tri cia mdi 8. Mdi vi tri do 1 cay ¢
dinh. Céc vi tri do gom 4 goc va giao diém 2 duong chéo cua hinh vudng. Cac



cay duogc do tir gbe dén phan ngon cua cay. Sau do, lay chiéu cao ciy do dugc
chia cho 15 thi dwoc toc d6 tai sinh cua cay trong mot ngay dém.

- X4c dinh nang suat chat xanh 1a khéi lwong chat xanh thu duoc trén
mot don vi dién tich. Cdy Mai duong cua cdc 6 theo ting nghiém thac thi
nghiém duoc thu cit toan bo vao budi sang, khi troi nang réo.

- Xac dinh ning suat chat khd: Sau khi can tong khéi lwong cay Mai
duong cua ting 6, dung 50 % luong Mai duong trén cac 6 thu cat ldy miu dé
xac dinh ning suét toan cay va 50% con lai dwgc tach 14 cong riéng dé xéc
dinh ty 1é 14 cong. S6 14 duogc tach ra ciing dung 14y mau dé xac dinh ham
luong vat chat khd caa 14 Mai duong.

- P6i voi chi tidu khao sat ning suit va kha ning st dung cay Mai
duong cua dé thit duoc tién hanh trén hai d6i tuong 1a cAy Mai duong moc
duéi nude va cay Mai duong moc trén can. Khao sat duoc tién hanh 20 vi tri
cho cdy Mai duong moc trén can va 20 vi tri cdy Mai duong moc dudi nudc.
Tai mdi vi tri 20 cay Mai duong duoc thu cit, do chiéu cao cy va tach 14 than
riéng dé xac dinh ty 18 14 cong, sau d6 1dy gia tri trung binh. Bén canh do, tai
mdi vi tri khao sat ciing tién hanh thu cat 2 - 3 kg cdy Mai duong 1am thirc dn
cho dé dé xac dinh chi tiéu kha niang sir dung cua cdy Mai duong. Cdy Mai
duong thu cét vé dugc treo cho dé dn, sau d6 can xac dinh luong cay dé khong
an tir do tinh dugc kha nang st dung.

3.2.1.2. Thinghiém 1b. Xac dinh ham lwgng tanin caa cdy Mai duwong
trong trong chau dwéi diéu kién anh sang va lwong mua tw nhién
Pia diém tién hanh

Thi nghiém duoc tién hanh tai Khu trai thuc nghiém trudng dai hoc An
Giang tr thang 03/2013 dén thang 12/2014. Piéu kién tu nhién cua tinh An
Giang c6 nhitng dic diém 1a chiu anh huéng cua 2 mua gid la gié moa Tay
Nam va gi6 mua Dong Bac. Tong gio nang trong nam la 2.702 gid, nhiét do
trong khoang 36 - 38°C, mua mua tir thang 5 va két thiic vao thang 11. B6 am
thap nhét tir thang 12 dén thang 4 nam sau. Luwong mua trung binh khoang 916
mm/nim (Cuc Thng ké An Giang, 2015).

Bo tri thi nghiém

Thi nghiém dugc b tri hoan toan ngau nhién, vai 4 nghiém thirc va 6 lan
l3p lai. Bon nghiém thirc twong tng vai 4 thoi gian 1a 30, 45, 60 va 90 ngay.
Don vi thi nghiém 1a chau. Tong sé chau 1a 24. Nhu vay s6 1an thu mau ¢ cac
nghiém thie 1, 2, 3 va 4 lan luot 12 12, 8, 6 va 4.



Nghiém thtc 1: Thoi gian thu cit 1a 30 ngay.
Nghiém thirc 2: Thoi gian thu cit 1a 45 ngay.
Nghiém thirc 3: Thoi gian thu cit 1a 60 ngay.
Nghiém thirc 4: Thoi gian thu cat 1a 90 ngay.

Phwong phap tién hanh

Hinh 3.5. Chuan bi cac
Mai duong

2]
chau trong

= SR
Hinh 3.7. Cdy Mai duong dugc cat ~ Hinh 3.8. Cac chiu Cay Mai duwong da
bo than truge khi tién hanh thi duoc cat bo than
nghiém sinh khoi

Dit sir dung trong thi nghiém 1a dét thit trung binh duoc tron voi mon 14
cay voi ty 18 1:1. Ham luong N trong dét 14 0,37% + 0,08. Sau d6 dat dugc cho



vao cac chau dit nung vai khéi lugng 5 kg dat/chau, tudi nudc vao chau cho
udt déu. Gieo 3 hat Mai dwong di nay mam vao mdi chau, tién hanh tuéi nuéc
vao cé4c chau 1 luong tudi khoang 200 ml cho dén khi cay duoc 20 ngay tudi.
Sau 20 ngay tudi, cac chau thi nghiém chi chira lai mét cdy, sao cho cac cay cé
d6 ddng déu nhat. Céc cay trong chau duoc cung cap nuéc 1 tuan 1 lan cho
dén khi cay dugc 8 thang trong. Tét ca cac nghiém thuc thi nghiém déu khéng
str dung bat ctr loai phan bén nao dé bo sung dudng chat. Cac chau duoc dat
v6i khoang cach 30 cm va duoc dit ngoai troi dé 1ay anh sang va luong mua
tu nhién.

Cay Mai duong trong cac chau khi duoc 8 thang trong dugc tién hanh thu
cit toan bo trudc khi tién hanh thi nghiém, nham tao 6 déng déu vé cho tat ca
cac nghiém thac vé tudi sinh truéng cua cdy goc. Cach cat la cat chira géc
khoang 12 cm. Sau d6, tién hanh b tri cac nghiém thirc mot cach ngau nhién
vao cé4c chau. Cac chau déu dugc bo sung luong dat véi luong 1a 5 kg.

Trong qué trinh thi nghiém, cdy Mai duong trong cac chau thi nghiém
dugc thu cat toan bo theo ding giai doan twong (ng vai tirng nghiém thic.
Cay Mai duong thu cit dugc tach riéng phan 14 dung dé xac dinh ham luong
tanin. T4t ca cac chau thi nghiém dugc dat ngoai troi trong sudt qua trinh thu
mau déu khong tudi nude ciing nhu bén phan.

Chi tiéu theo doi
- Toc d6 tai sinh cia cdy Mai duong tai sinh.

- Pinh luong tanin trong 14 cdy Mai duong qua thoi gian thu cat trong
nam.

Phwong phap theo doi kha nang tai sinh ctia cay Mai dwong

Toc d6 tai sinh cua cay: duge xac dinh theo md ta cia Wong (1991). Po
chiéu cao cdy 15 ngay mot lan, do dén khi thu hoach, lay chiéu cao cay do
dugc trong 15 ngdy chia cho 15 thi dwoc téc do tai sinh cua cay trong mot
ngay dém. Cac cay duoc do tir gbc dén phan ngon cua cay.

Phwong phap xic dinh ham lwgng tanin tong so

Ham luong tanin téng duoc dinh lwong tanin bing phuong phap
Lowenthal: oxi hoa kha bang chat oxi hod 1a KMnO4 véi chat chi thi
indigocarmin theo mé ta cia Vi Thy Thu va ctv. (2001).



Tanin 1a hop chat khtr khi bi oxy héa bai KMnO, trong méi trudng axit
véi chat chi thi indigocarmin tao thanh khi carbonic va nude dong thoi lam
mat mau xanh caa indigocarmin theo phan tng:

Tanin + KMnO, => H,0 + CO,

Can 2 g mau kho d3 nghién nho, cho vao binh cau cao day bang hoic
binh tam giac chiu nhiét thé tich 250 ml. Thém vao 100 ml nudc cat dun sbi
dit vao trong ndi cach thay, chiét suat trong thoi gian 30 phut, dé yén vai phat
roi loc qua gidy loc. Tiép tuc chiét nhu trén nhiéu lan cho dén khi dung dich
chiét khéng con phan @ng cua tanin (thir vi FeCl, hoac phén siat ammonium).

Lam ngudi dung dich chiét va thém nudc cat dén vach 250. Thi nghiém
duoc tién hanh song song ¢ 2 binh 1a binh thi nghiém va binh di chang.

Binh thi nghiém: ding pipet Idy 10 ml dung dich chiét cho vao binh tam
giac 250 ml da c6 sin 75 ml nudc cat va 25 ml dung dich indigocarmin 0,1%
trong moi trudng axit. Sau d6 chuan d6 bang KMnO, 0,1N, nhoé tiing giot déu
din, dung ddia thay tinh khudy déu hoac lic déu cho dén khi mat mau xanh va
Xuat hién mau vang rom la dugc.

Binh d@si chiing: cho 10 ml dung dich chiét vao binh tam giac 250 ml,
thém 1 mudng nho than hoat tinh, lac déu dun trén bép cach thuy khoang 15
phut. Sau dé loc qua gidy loc. Ding 75 ml nudc cat néng chia lam 3 lan dé
trang binh va gidy loc. Néu thiy gidy loc trong va khong c6 mau vang 1a duoc.
Sau d6 chuan do bang KMnO, 0,IN, nho ting giot mot déu din, dung diia
thay tinh khuay déu hoic lic déu cho dén khi mat mau xanh va xuat hién mau
vang rom la duoc.

Tinh két qua
(a - b).V.k.100

v.m
Voi:
X: ham luong tanin tinh theo vat chat khd (%).
a: s6 ml KMnO,0,1N chuan do mau thi nghiém.
b: s6 ml KMnO,0,1N chuin d6 mau déi chung.

v: thé tich dung dich lay ra dé phan tich (10 ml).



V thé tich dung dich chiét tir 2 g mau nghién cau (250 ml).
m: s6 g mau khd nghién ctu (2 g).
k: hé sé tanin 0,00582,

Vay cir 1 ml KMnO,0,1N oxy héa 0,00582 g hop chét tanin.

3.2.2. Thi nghiém 2: Xac dinh anh hwéng caa la cidy Mai dwong trong
khau phan I&n sinh mé tan bang k§ thuat sinh khi in vitro

Muc tiéu thi nghiém

Xac dinh sinh mé tan cua khau phan véi cac muc tanin cua cdy Mai
duong trong diéu kién in vitro.

Pia diém tién hanh: Thi nghiém duoc tién hanh tai phong thi nghiém E103
thuoc Bo mon Chin nudi, Khoa Nong nghiép & Sinh hoc Ung dung, truong
Pai hoc Can Tho. Mau khi phan tich tai phong thi nghiém thuoc Khoa M®i
truong, trudng dai hoc Can Tho.

Thoi gian tién hanh thi nghiém: tir thang 09/2013 dén thang 11/2013
Dung cu va thiét bi thi nghiém

- Binh cach nhiét dung dé giit Am dich da co cta bo, dam bao nhiét do
ctia dich da c6 khong bi thay ddi khi di chuyén vé phong thi nghiém.

- Bép cach thuy va may khudy nudc

- Chai thuy tinh dung dé & thyc liéu khao sat trong 48 gid.

- May do khi: 13 hé thng sic ky khi GC (Gas Chromatography)
Bo tri thi nghiém

Thi nghiém gom 2 thi nghiém in vitro nhu sau:

- Thi nghiém 2a: Xac dinh anh huéng ctua bd sung 14 cay Mai duong
trong khau phan 1én sinh mé tan bang phuong phap in vitro véi khau phan co
ban 14 Rau mudng. Cac nghiém thac bao gdm cac mic bo sung la cay Mai
duong dap (tng muc tanin trong khau phan 0, 10, 20, 30, 40 va 50 g/kg vat
chat khd. Thi nghiém duoc bé tri hoan toan ngau nhién véi 6 nghiém thic va 4
lan I3p lai. Cac nghiém thac bao gom:

1. Khau phan RMDO0: d6i chiing, khdng bd sung Mai duong
2. Khau phan RMD10: B6 sung Mai dwong voi muc tanin 10 g/kg VCK
3. Khau phan RMD20: B6 sung Mai dwong véi muc tanin 20 g/kg VCK



4. Khau phan RMD30: B6 sung Mai duong véi muc tanin 30 g/kg VCK
5. Khau phan RMDA40: B6 sung Mai dwong véi muc tanin 40 g/kg VCK
6. Khau phan RMD50: B6 sung Mai dwong véi muc tanin 50 g/kg VCK

Bang 3.1. Cdng thirc va thanh phan dudng chat cua khau phan thi nghiém 2a
(ty & % tinh trén vat chét kho)

Thuc liéu Nghiém thirc

RMD RMD10 RMD20 RMD30 RMD40 RMD 50

00

Mai duong 0 11,2 225 33,8 450 56,4
Rau mubng 74,6 63,4 52,1 40,8 29,6 18,2
Thic an hon 25,4 25,4 25,4 25,4 25,4 25,4
hop

Protein tho 18,6 18,7 18,8 19,0 19,1 19,2
Chat hitu co 87,1 88,0 89,0 90,0 90,9 91,9
NDF 47,6 46,9 46,3 45,6 45,0 444

Ghi cha: RMD dbi ching; RMD10; RMD20; RMD30 ; RMD40 va RMD50 b6 sung Mai duong véi
mirc tanin 10; 20; 30; 40 va 50 g/kg VCK

- Thi nghiém 2b: Xac dinh anh huéng cua bd sung 1a cdy Mai dwong trong
khau phan 1én sinh mé tan bang phuong phap in vitro vgi khau phan co ban la
cé Long tay. Cac nghiém thuac bao gom cac mic bo sung 14 cidy Mai duong
dap wng mac tanin trong khau phan 0, 10, 20, 30, 40 va 50 g/kg vat chat khé.
Thi nghiém duogc bé tri hoan toan ngau nhién voi 6 nghiém thic va 4 lan lap
lai. Cac nghiém thirc bao gom:

1. Khau phan LMDOO: di ching, khong bé sung Mai duong

2. Khau phan LMD10: B sung Mai duong v&i mirc tanin 10 g/kg VCK
3. Khau phan LMD20: B6 sung Mai duong véi muc tanin 20 g/kg VCK
4. Khau phan LMD30: B4 sung Mai duong véi mic tanin 30 g/kg VCK
5. Khau phan LMD40: B6 sung Mai duong véi mirc tanin 40 g/kg VCK
6. Khau phan LMD50: B6 sung Mai duong v&i mirc tanin 50 g/kg VCK



Bang 3.2. Cdng thirc va thanh phan dudng chat caa khau phan thi nghiém 2a
(ty 1& % tinh trén vat chat kho)

thi nghiém 2b (ty Ié % tinh trén vat chat kho)

Thuc liéu Nghiém thuic

LMD 00 LMD LMD LMD30 LMD40 LMD 50

10 20

Mai duong 0 11,2 22,5 33,8 45,0 56,4
Co 74,6 63,4 52,1 40,8 29,6 18,2
Thie an hén 25,4 25,4 25,4 25,4 25,4 25,4
hop

Protein thd 12,3 13,4 14,5 15,5 16,6 17,7
Chét hiru co 89,0 89,7 90,3 91,0 91,7 92,4
NDF 42,3 42,4 42,6 42,7 42,9 43,1

Ghi chii: LMDO00 déi ching; LMD10; LMD20; LMD30; LMD40 va LMD50 b sung Mai duong vdi
mrc tanin 10; 20; 30; 40 va 50 g/kg VCK

Phwong phap tién hanh
- Chudn bi mdu thizc dn

Co Long tay duoc thu cat trong tu nhién véi chiéu co 0,5m bao gom ca
than va la. Rau mudng 1a rau moc ty nhién trong ao c6 nhiéu dai 0,75m. Cay
Mai dwong thu cat trong ty nhién dugc tach riéng lay 14 va than non. Cac mau
c6 Long tdy, Rau mudng va Mai duong duoc cat ngan va phoi kho. Sau dé tat
ca céc thuc liéu déu duoc nghién min qua luéi kich thuéc Imm va bao quan
trong céc keo thuy tinh trudc khi tién hanh thi nghiém. Thanh phan héa hoc
cta c4c thuc liéu dugc phan tich va thé hién ¢ Bang 3.3.



Bang 3.3. Thanh phan héa hoc cua céc thyc liéu thi nghiém

Thanh phan hoa Mai Thtrc an hdn hop Rau Long tay
hoc duong muong

Vat chit kho 34,8 94,7 7,2 17,5
%/vat chat kho

Protein tho 19,8 18,3 18,7 10,3
Chat hitu co 93,9 92,2 85,3 87,9
ADF 38,6 7,5 42,7 37,2
NDF 50,1 23,4 55,8 48,7
Tanin 8,8 - - -

- Pha dung dich dém

Dung dich dém dugc st dung trong thi nghiém theo mo ta cua Tilley va
Terry (1963). Lugng can cac hoa chat cho 1 lit dung dich dém thé hién ¢ Bang
3.4. Dung dich sau khi pha xong duoc suc khi CO, cho dén khi chuyén tir duc
sang trong suét. Lam am dung dich dém bang cach cho thung chira dung dich
vao bon 1 khoang 15 phdt, nhiét d6 nudc trong bon 1 dugc kiém soat o 38°C
trudc khi sir dung dé tao diéu kién nhiét do tét, tranh séc nhiét cho vi sinh vat
da co.

Bang 3.4. Luong can cac hoa chat c6 trong 1 lit dung dich dém

STT Hoa chat Luong can (g/lit)
1 NaHCO; 9,80
2  KCI 0,57
3  CaCl, 0,04
4  NayHPO,.12H,0 9,30
5  NaCl 0,47
6  MgS0,.7H,0 0,12

7 Cystein 0,25




- Chuadn bj dich dga cé

Dich da co dugc thu thap va duoc giit 4m trong binh cach nhiét sau d6
nhanh chéng chuyén 1&n phong thi nghiém. Tai phong thi nghiém, dich da co
duoc loc qua vai muslin vao lo, bom khi CO, réi day kin tao yém khi va u 4m
& nhiét 6 38°C trudce khi dung dé thuc hién thi nghiém. Dua vao sé luong don
vi thi nghiém tir 46 dugc luong dung dich da co can thi nghiém.

- Cdc buéc tién hanh thi nghiégm

Buéc 1: Can 0,5g vat chat kho mau thirc in di c6 cong thire khau phan
theo tirng nghi¢m thuc.

Bwéce 2: Tron dich da co da léy vao dung dich dém tao hdn hop dung
dich dém va dich da cé theo ty 1€ 2:1, khqu déu cho lugng vi sinh vét trong
dich da co phan bd déu trude khi chia ra ting chai u.

Buwéc 3: Dung dng dong, dong 50 ml hdn hop dich da co va dung dich
dém cho vao chai thuy tinh @ di c6 sin 0,5 g vat chat kho thuc liéu, lic déu
cho thuc liéu thim w6t hoan toan, bom khi CO, vao dé dudi khi oxy trude
dong nap chai 1, nham ngin khong cho khong khi di vao. Céac chai thuy tinh
sau khi cho hoan tat mau, dung dich da c6 va dung dich dém dugc dong nut
chai bang dung cu bam nut.

Buwéc 4: Cac chai chira mau duogc dit vao water - bath ¢ dung cu khuéy
nuéc muc dich 13 tao nhitng rung dong dén cac chai giéng nhu sy co bop cua

da co va tao nhiét do déng déu cho tat ca cac vi tri trong bép cach thuy. Nhiét
do trong bép cach thiry duy tri & 38°C. Tién hanh 1, theo ddi va thu thap luong
khi sinh ra.




Hinh 3.9. Cac chai dung u dat trong water - bath duoc kiém soat nhiét 46 38°C
Chi tiéu theo doi

- Tong luong khi sinh ra & thoi diém 24 gio.

- Nong d6 khi (% CH,, %CO,) & thoi diém 24 gio.

- Gia tri pH & thoi diém 48 gio.

- Ham luwong amoniac & thoi diém 48 gio.

- S6 lwong Protozoa sau 48 gio.
Phwong phép thu thap sé ligu va phan tich miu

- X4c dinh ham luong amoniac (NH;) bang phuong phéap Kjeldalh.

- Po luong khi sinh ra trong cac chai @ bang kim tiém nhya véi dung
tich 20 ml va 50 ml.

- Lwong khi CH, sinh ra dugc tinh bang céch:
CH, (ml) = Nong do khi CH, (%) x tong lwong khi sinh ra

- Phwong phdp xdc dinh sé lwong protozoa: Lic déu dich da co trong
chai, hat 1ml dich da c6 cho vao cc 50ml. Sau d6 dung 1ml dich da co pha
vé6i 4ml dung dich FMS (methylgreen formalin salt) va ding budéng dém
Malasser c6 do day budng dém 0,2 dé dém. Protozoa dugc dém véi kinh hién
vi ¢6 vat kinh x10 (Dehority, 1984). Sé luong protozoa duoc tinh theo cong
thuc:

S6 protozoa dém duogc * Do pha lodng * 1.000

S6 protozoa/ml =

Do day budng dém * S6 6 dém
3.2.3. Thi nghiém 3: Anh huong cua bo sung 14 cidy Mai duwong 1én tiéu hoa va sinh
mé tan cua dé giai doan sinh truong dugc an khau phan co so 1a Rau muéng
Muc tiéu thi nghiém
Muc tiéu cua thi nghiém la xac dinh ty I¢ tiéu hoa, sinh mé tan va ham

lugng proline trong nudc bot cua dé thi nghiém si dung khau phan véi céac
murc tanin tr cdy Mai duong.



Pia diém tién hanh
Thi nghiém duoc tién hanh tai trai Thuc nghiém truong dai hoc An
Giang.

Bo tri thi nghiém

Thi nghiém duoc bd tri theo hinh vudng latin 4*4 bén nghiém thic Véi
bdn 1an I3p lai twong wng véi bén giai doan. Thoi gian cho mdi dot 12 15 ngay:
7 ngay dau dé tha thich nghi véi thirc an va 8 ngay ké tiép thu thap mau.
Khoang céch giira 2 giai doan dé dugc cho dn ti do 3 ngay truée khi chuyén
sang giai doan khac vé6i khau phan 1a co ty nhién. Muc tanin b sung tir cay
Mai duong trong thi nghiém nay duoc chon cin ctr vao két qua téi wu nhan
duoc tir thi nghiém 2. Két qua thi nghiém 2 da cho thdy muc b sung tdi uu
nhan duoc tir 10 dén 30 g/kg vat chat khd. Tir d6 bé tri thi nghiém 3 duoc thé
hién & Bang 3.5.

Bang 3.5. B4 tri thi nghiém 3

Dot Dé A DéB DéC DéD

1 RMDO00 RMD30 RMD20 RMD10
2 RMD30 RMDO00 RMD10 RMD20
3 RMD20 RMD10 RMDO00 RMD30
4 RMD10 RMD20 RMD30 RMDO00

Ghi chu: RMDO0: d6i ching; RMD10: bé sung Mai duong ¢ mirc tanin 10 g/kg VCK; RMD20: b
sung Mai duong & mirc tanin 20 g/kg vat chat khd; RMD30: b sung Mai duong & mirc tanin 30 g/kg
vat chat kho

Céc khau phan thi nghiém nhu sau:
- RMDO0: d6i chirg, Rau mubng an tu do.

- RMD10: Rau mudng an ty do, bo sung Mai dwong & mirc tanin 10 g/kg vat
chét kho.
- RMD20: Rau mudng an tir do, bd sung Mai duong & mirc tanin 20 g/kg vt
chét kho.

- RMD30: Rau mudng an tur do, bé sung Mai duong & mic tanin 30 g/kg vt
chét kho.



Tat ca cac khau phan duoc bd sung cling mot mac thire an hdn hop 120
g/con/ngay. Thtrc an hon hop bao gdom cam min, khd dau nanh, premix va
mubi can ddi véi mac protein thd 18%.

Cham séc va nuoi dudong

Thi nghiém duoc tién hanh trén 4 dé duc lai (Bach thao x Co) c6 khdi
luong 15 + 0,58 kg, 4 - 5 thang tudi, khoe manh va dugc nudi theo phuong
thire nudi cé thé, mdi con dugc & trong & chudng cé thé (1,0 x 0,8 m), chudng
san gd c6 vi ludi cho phép tach riéng phan va nudce tieu. Dé thi nghiém c6 ché
d6 cham soc, vé sinh nhu nhau va duoc duoc cung cap nudc sach ty do. Thuc
an duoc can vao mdi budi sang va dé dugc an 50% khau phan lic 8 gio va
50% khau phan ltc 14 gio.

Dé duoc can trude khi vao mdi giai doan thi nghiém dé tinh toan luong
Mai duong can bo sung. Nhu cau dinh dudng cia dé dap ang mac vat chat
khé dn vao 1a 3% khdi luong co thé tinh trén vat chat khd/ngay.

Cay Mai duong sir dung trong thi nghiém duoc thu cit tir cdy Mai duong
tai sinh thoi diém 45 — 60 ngay. Mai duong duoc phan tich ham luong vat chat
kho va tanin trong suét thoi gian thu thap mau dé dap ung s6 luong cho dé an
theo tirng nghiém thtrc. Ham lwong tanin trong khau phan duoc tinh toan dua
trén ham luong tanin va ham luwong vat chat kho duoc phan tich, tir d6 tinh
lugng Mai duong twoi can caa ting nghiém thuac thi nghiém. Do d6 lugng Mai
duong cho dé an gdbm I4 chét va than non cua cdy Mai duong va lugng cho dé
an dap ang 100% so véi ly thuyét.

Rau mudng ciing duoc thu cit hang ngay va cho vao cac mang an cho dé
chon lra. Rau mudng duoc phoi héo dé giam ham luong nudc va tranh rdi
loan tiéu hoa.

Thire an hdn hop duoc phéi tron 1 1an duy nhat dap Gmg du cho ca thi
nghiém va duoc cho vao cac xd nhya dé cho ting cé4 thé dé an. Thanh phan
cua thice an hdn hop gom khd dau nanh 26,5%, cam gao 72%, premix khoang
vitamin 1% va mudi 0,5%.

Bang 3.6. Thanh phan hoa hoc cua thirc an dung trong thi nghiém (%)

Thuclieu S6 Vatchat Proteinthd  Chat hitu ADF NDF Tanin
mau  khd co

Raumudng 4 18,2+1,40 21,45+1,40 89,2+0,68 27,4+1,62 35,2+0,46 -
Maiduong 5 42,0£1,58 21,9+0,70 93,1+1,50 36,1+1,46 57,2+1,05 8,89+0,25
Thican HH 5 87,4+1,02 18,2+149 90,4+1,22 8,6+0,56 23,1+0,89 -




Bang 3.7. Cong thirc va ham lugng protein thd cua cac nghiém thic thi nghiém
(% tinh trén vat chat kho)

Thanh phan thyc ligu RMDO0O  RMD10 RMD20 RMD30
Rau mudng, % 78,85 68,85 58,85 48,85
Mai duong, % 0 10 20 30
Tanin, % 0 0,89 1,78 2,67
Thirc dn hdn hop, % 21,15 21,15 21,15 21,15
CP, (%) 20,8 20,8 20,9 20,9

Chi tiéu theo doi
- Mtrc dudng chat an.
- Ty 18 tiéu hoa biéu kién cua dé thi nghiém.
- Ham lugng nito tich ldy.
- Sinh mé tan.
- CAc chi tiéu vé dich da co va sinh hda mau.
- Ham lugng proline ¢ trong nudc bot.
Phwong phap thu thap so6 liéu va phan tich miu

- MAu thic in cho dn va thire dn thira: Cac chi tiéu phén tich gdm vt
chét kho, protein tho, tro, NDF va ADF.

- Lwgng thirc an an vao/ngay: Thuc an dugc can trudc khi cho dé an
vao luc 8 gid sang va 14 gid chiéu mdi ngdy. Sang sém hom sau can lai luong
thire 4n thira tir d6 tinh ra dugc luong thirc dn dé &n vao mdi ngay theo cong
thirc:

Luong thirc an an vao/ngay = Lugng thurc an trudce cho an - Lugng thiic
an thura.

- MAu phin: Miu phan tich duoc 13y ra tir phan thai hang ngay va dugc
cat vao tu dong, nhiét d6 - 18°C. Luong thu mau 1a 10% luong phan théi ra
hang ngay (Ajmal Khan et al., 2003). Sau mdi giai doan 5 ngdy phan duoc
lam rd dong va tron chung mau cua 5 ngay dung dé phén tich. Cac chi tiéu
phan tich gém vat chat kho, protein tho, tro, ADF va NDF.



- MAu nuwéc tiéu: Nudce tiéu da duoc htimg vao cac binh nhya c6 cho san
100 ml dung dich 10% H,SO, dé ngin chin that thoat amoniac - N. Nuéc tiéu
ldy mau 13 10 % luong thu thap. Ham lwong N trong nudc tiéu dugc xac dinh
theo AOAC (1990).

- Phuwong phap phin tich cic thanh phan héa hoc

Protein thd dugc xac dinh bang phuong phap Kjeldahl (N*6,25). Him
luong tro duge xac dinh bang cach dot mau ¢ 600°C theo AOAC (1990). Ham
luong ADF va NDF duogc xac dinh theo phuong phap Van Soest va Robertson
(1985). Tanin dugc phan tich theo phuong phap Lowenthal oxi hod khir bang
chat oxi hoa 1a KMnO, véi chat chi thi indigocacmin theo mé ta cua Vii Thy
Thu va ctv. (2001).

- Phwong phap xac dinh ty 1€ tiéu héa

Luong thitc dn va dudng chat (DC) an vao, ty Ié tiéu hoa dudng chat
(TL TH DC) cua vat chat kho, chat hitu co, protein thd, NDF va ADF cua dé
nubi thi nghiém duoc tinh theo céng thirc cia Mc Donald et al. (2002).

TLTH DC (%)= (Lugng DC an vao — Lugng DC phan)/Lugng DC an
vao x 100

- Chi tiéu sinh hda da cé

Dé duoc lay dich da cé vao budi séng, ¢ 2 thoi diém trudce khi cho an
va sau khi cho an 3 gid cua ngay thu mau thir 8 dé do d6 pH va xac dinh ham
lugng NH;_ Dich da cé duogc iy thong qua duong miéng, thuc quan cua dé thi
nghié¢m.

Xac dinh ham lugng amoniac dich da co: Dich da cé sau khi thu duoc
dem vé phong thi nghiém phan tich ham luong amoniac bang phuong phéap
hap thu qua axit boric va chuan d6 véi axit sulfuric 0,1N (Preston, 1995).

Phuong phap xac dinh tri s6 pH: cho khoang 10 ml dich da co vao
trong beaker nho, sau d6 dung pH ké dé do.
- Chi tiéu sinh ly sinh hoa mau
Mbi mau mau khoang 3 ml duoc lay tir tinh mach ¢6 cua dé vao budi
sang, thoi diém trude khi cho dn va sau khi an 3 gio & ngay thu mau tha 8 cua
mdi giai doan. Mau mau dugc cho vao dng nghiém chia chat chong dong. Cac
chi tiéu phan tich mau mau thoi diém trude khi cho an gdom: glucose, protein
toan phan, albumin va uré. Mau mau thoi diém 3 gio sau khi dn phan tich chi



tiéu 1a uré. Cac gié tri binh thuong vé sinh hdéa mau cua dé theo Fraser and
Mays (1986). Mau mau dugc phan tich tai Trung tam Medic, An Giang.

- Thu thap chi tiéu sinh mé tan

Déi v6i chi tiéu sinh mé tan duoc xac dinh bang phuong phap truyén
théng theo mo ta ctia Chwalibog et al. (2004), qua d6 tiung gia stc don 1é
dua vao budng ho hip, sau dé cac thong sé duoc do dac nhu luu luong
khong khi du ra, ndng do mé tan du vao va dau ra. Tir d6 tinh toan luong
mé tan san sinh hang ngay cua gia siac do.

Chudng do khi 12 kiéu budng hé hap cai tién theo md ta cia Abdalla et
al. (2012), duoc thiét ké xung quanh bang kinh trong, kich thuéc 1,3 m x
1,3 m x 0,9 m. Bén trong chudng kinh Ia chudng san gd chudng cé bé tri
mang in, mang udng, vi ludi dé tach riéng phan va nuéc tiéu. Ngoai ra,
khoang céch giita chuong kinh va chudng san c6 bé tri mot quat nho dé tao
d6 thdng thoang trong chudng nudi.

Chudng hé hap duoc thiét ké co 2 dng dan khong khi vao ¢ 2 dau, 1
6ng dan khi thai ra qua dong hoé do luu luong khi, tiép d6 1a qua may bom
truéc khi thoét ra ngoai. Toc d6 may hut khi toi thiéu 1a 50 lit/phat. Luu
luong khong khi trong budng hd hap thai ra dugc do bang may Gas Meter,
Model G16, Hangzhou Beta Gas Meter Co., Ltd., China. Mau khong khi
trong budng hd hap thai ra dugc thu thap 1 gid 1 1an trong sudt 24 gio.

Mau khi dugc trir trong tdi tring nhdm va c6 van khoa. Nong do mé tan
dugc do bang may Greenhouse Gas Analyzer, model number 908 - 0011.

Tong lugng mé tan cua dé thai ra duoc xac dinh duoc tinh theo cong thirc
sau:

Vens (lit/ngay) = (C1 — CO) * V/1.000.000

Trong do:
- V (lit): Thé tich khong khi thai ra khoi budng ho hap trong 24 gio.
- CO (ppm): Nong d6 mé tan bén ngoai budng hé hap.
- C1 (ppm): Nong d¢6 mé tan bén trong budng hé hap.
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Hinh 3.11. Chudng do khi

Hinh 3.12. May Greenhouse Gas Hinh 3.13. Cach cho dé an Mai duong
Analyzer.

Hinh 3.14. Mai duong st dung trong Hinh 3.15. Cay Mai duong moc trong
thi nghiém in vivo diéu kién tu nhién



- Xac dinh ham lwong proline trong nwéc bot caa dé thi nghiém

Mau nuéc bot dugc thu thap vao budi sang ngay thu mau thir 8 cua thi
nghiém. Nudc bot dugc thu thap bang phuong phap dugc mé ta boi Dobson et
al. (1960). K¥ thuat sir dung mot miéng bot bién tong hop c6 kich thuée 3 x 5
x 1,25 cm dé dugc dun sbi ba lan trong nuée cat va sdy khoé trudc khi sir dung.

Dé thi nghiém truéc khi thu mau duoc lau bén trong miéng cho sach
thire 3n. Sau d6 dung mot miéng bot bién cho dé nhai lan dau, nham lam sach
miéng dé l1an nira truéc khi thu mau. Miéng bot bién dwgc chén vao trong
khoang miéng cia mdi con dé trong vong 8 dén 10 phat cho con vat nhai.
Miéng bot bién tham nuéc bot duoc lay ra sau d6 dugc ép bang tay va cho vao
cac lo thay tinh. Lugng nudc bot can thu thap khoang 10 ml. Cac mau nudc
bot duoc loc qua l6p vai dé loai bo céac hat thic an 1on. Cac lo mau duoc dat
trong hop da va dua dén Phong thi nghiém. Cac mau duoc phan tich tai phong
thi nghiém Phan tich trung tam truong dai hoc Khoa hoc Tu nhién, dai hoc
Qudc gia Thanh phé H6 Chi Minh. Sir dung phuong phap LC_MS dé xéac dinh
ham lugng proline caa dung dich mau.

3.2.4. Thi nghiém 4: Anh huwéng ciia 14 cAdy Mai dwong Ién tiéu hoéa, sinh
mé tan ciia dé giai doan sinh trwéng dwec dn khau phin co sé 1a cé Long
tay

Muc tiéu thi nghiém

Muc tiéu cuaa thi nghiém la xac dinh ty Ié tiéu hda caa khau phan véi cac
muc tanin cta cdy Mai duong, sy sinh mé tan va ham Iugng proline trong
nuéc bot cua dé thi nghiém véi khau phan co ban 1a cé Long tay.

Pia diém tién hanh
Thi nghiém dugc tién hanh tai trai Thuc nghiém trudong dai hoc An
Giang.

Bo tri thi nghiém

Thi nghiém duoc bé tri theo 6 vudng latin 4*4 tuong tng véi bon giai
doan. Thoi gian cho mdi dot 15 ngay: 7 ngay dau dé tha thich nghi véi thuc
an va 8 ngay ké tiép thu thap mau. Sau mdi giai doan thi nghiém 15 ngay, dé
thi nghiém c6 dugc cho an ty do 3 ngay véi khau phan 1a c6 tu nhién trudc
khi vao thich nghi v&i khau phan méi trong giai doan tiép theo. B tri thi
nghiém dugc thé hién & Bang 3.8.



Bang 3.8. B4 tri thi nghiém 4

Dot Dé A DéB DéC DéD

1 LMDOO0 LMD30 LMD20 LMD10
2 LMD30 LMDO00 LMD10 LMD20
3 LMD20 LMD10 LMDO00 LMD30
4 LMD10 LMD20 LMD30 LMDO0O0

Ghi chd: LMDO0O: déi chitng, co Long tay an tu do khdng bo sung; LMD10: ¢6 Long tay in tu do b
sung Mai duong & muc tanin 1a 10 g/kg vat chat kho; LMD20: co Long tay an ty do bd sung Mai
duong & muc tanin 1a 20 g/kg vat chat khd; LMD30: ¢é Long tay an ty do bo sung Mai duong & mirc
tanin 1a 30 g/kg vat chéat kho

Khau phan thi nghiém gom bén khau phan sau:
- LMDO00: Co Long tay an tu do.

- LMDI10: C6 Long tay an tu do, bd sung Mai duong ¢ mirc tanin 10 g/kg vt
chat kho.

- LMD20: C6 Long tay an tu do, bd sung Mai duong ¢ mirc tanin 20 g/kg vat
chét kho.

- LMD30: C6 Long tay an tu do, b sung Mai duong ¢ mirc tanin 30 g/kg vat
chat kho.
Cham s6c va nuoi dudng

Thi nghiém duoc tién hanh trén 4 dé duc lai (Bach thao x Co) khoé
manh, khdi luong trung binh 11,5 + 0,42 kg, 3 - 4 thang tudi. Dé thi nghiém
duoc nudi trong cac chudng ca thé va duoc cung cap nudc sach ty do. Mai con
nhot trong 6 chudng kich ¢ (1,0 x 0,8 m), ¢6 vi ludi tach riéng phan va nudc
tiéu. D@ thi nghiém c6 ché do chim séc va vé sinh nhu nhau. Thitc an cho dé
duoc can vao mdi budi sang va dé duoc an 50% khau phan luc 8 gio va 50%
luc 14 gio.

Dé duogc can truge khi vao mot giai doan thi nghiém dé tinh toan lwong
Mai duong can bo sung. Nhu cau dinh dudng cia dé dap ang mac vat chat
kho dn vao 1a 3% khdi luong co thé tinh trén vat chat khd/ngay.

Cay Mai duong sir dung trong thi nghiém duoc thu cit tir cdy Mai duong
tai sinh thoi diém 45 — 60 ngay. Mai duong duoc phan tich ham lwong vat chat
kho va tanin trong suét thoi gian thu thap mau dé dap ung s6 luong cho dé an



theo tirng nghiém thtre. Ham luong tanin trong khau phan duogc tinh toan dua
trén ham luong tanin va ham luong vat chat khd thuc phan tich, tir d6 tinh
dugce luong Mai duong twoi can cua ting nghiém thtc thi nghiém. Do do6
lrong Mai duong cho dé an gdm l4 chét va than non cua ciy Mai duong va
lwong cho dé an dap tng 100% so véi ly thuyét. Cé Long tay ciing duoc thu
cit hang ngay va cho vao cac mang an cho dé chon lya. Thire an hdn hop dugc
dung vao cac x6 nhua dé cho dé dn. Coé Long tay dugc thu cat hang ngay va
cho vao mang an dé dé chon lya.

Bang 3.9. Cong thirc va ham luong protein thd cua cac khau phan trong thi
nghiém (% tinh trén vat chat kho)

Thanh phan thyc

licu LMDO0O0 LMD10 LMD20 LMD30
Co Long tay 85,4 76,6 68,3 59,7
Mai duong 0 8,8 17,1 25,7
Tanin 0 0,78 1,52 2,29
Thtc &n hon hop 14,6 14,6 14,6 14,6
CP, (%) 13,0 14,7 15,0 15,3

Tat ca cac khau phan duoc bd sung cung mot mac thie dn hon hop 80
g/con/ngdy. Thire 3n hdn hop duoc phdi tron 1 1an duy nhat dap tng du cho ca
thi nghiém va duoc cho vao cac x0 nhua dé cho ting cé thé dé an. Thanh phan
cua thirc an hdn hop gom khé dau nanh 26,5%, cam gao 72%, premix khoang
vitamin 1% va mudi 0,5%. Thirc an hdn hop duoc cho vao cac xd nhya dé cho
dé an.

Bang 3.10. Thanh phan hda hoc cua cac thirc dn dung trong thi nghiém (% tinh trén
Vit chét kho)

Thuc liéu S6 VCK Protein thd CHC ADF NDF Tanin
mau

Co Lbng 4 17,0£0,51 12,5+0,37 89,7+0,20 35,9+0,75 72,2+0,91 -
tay

Maiduong 5 42,0£1,58 21,9+0,70 93,1+1,50 36,1+1,46 57,2+1,05 3,89+0,25

Thitc an 5 87,4+102 182+149 90,4+122 860,56 231+0,89 -
HH




Chi tiéu theo doi
- Luong dudng chit an vao va ty 18 tiéu hoa biéu kién cua dé thi nghiém.
- Ham luong nito tich liy.
- Su sinh mé tan.
- C4c chi tiéu vé dich da co.
- C&c chi tiéu sinh hdéa mau cua dé thi nghiém.
- Ham luong proline ¢6 trong nudc bot cua dé thi nghiém.
Phwong phap thu thap sé liéu va phan tich miu
Phuong phap thu thap sé liéu va phan tich mau tuong tu trong thi nghiém 3.

3.2.5. Thi nghiém 5: Anh hwéng cia bo sung cdy Mai dwong trong khau
phan 18n mite in vao, kha ning ting trong va thanh phan than thit caa dé
giai doan sinh trudéng
Muc tiéu thi nghiém

Muc tiéu caa thi nghiém 1a xac dinh kha ning ting trong, hé sé chuyén
hoa thic dn va thanh phan than thit ciia dé giai doan sinh truéng khi sir dung
cdy Mai duong bo sung vao khau phan véi hai ngudn thirc dn co ban la Rau
mudng va co Long tay.
Pia diém tién hanh
Thi nghiém dugc tién hanh tai trai Thuc nghiém truong dai hoc An Giang.
Bo tri thi nghiém

Thi nghiém bé tri hoan toan ngau nhién véi thira s6 2 nhan td, 4 nghiém
thirc voi 4 khau phan an va 4 1an Iap lai, mdi dé 1a mot don vi thi nghiém. Hai
nhan t6 12 (1) Khau phan co ban 1a Rau muéng hay co Long tay (2) C6 hay
khong bo sung Mai duong. Bon nghiém thirc twong tng véi 4 khau phan in
sau:
- LT: C6 Long tay an tu do, 120 g thirc &n hon hop.
- LT MD: C6 Long tay an ty do, 120 g thirc n hdn hop, bd sung Mai duong
dap Gmg murc tanin 30 g/kg vat chat kho.
- RM: Rau muéng an tu do, 120 g thirc &n hdn hop.

- RMMD: Rau muéng an ty do, 120 g thirc an hdn hop, bo sung Mai duong
dap Gmg mirc tanin 30 g/kg vat chat kho.



Thoi gian thi nghiém 1a 4 thang. Trong do, dé thi nghiém dugc st dung
thirc an méi trong 15 ngay dé dé thich nghi trudc khi bat dau thi nghiém.
Cham séc va nuoi dudong

Thi duoc tién hanh trén 16 dé duc c6 khéi luong trung binh lac bat dau
thi nghiém 1a 15,7 + 0,54 kg, 5 - 6 thang tudi. Cac dé déu khoe manh va duoc
tay ky sinh tring va tiém phong 16 mom long mong trude khi vao thi nghiém.
Dé dugc can trude khi dua vao thi nghiém va lac két thac thi nghiém. Tat ca
dé thi nghiém dugc cin 2 tuan/lan trong sudt thoi gian thi nghiém dé thay doi
s6 lwong thie an phu hop theo timg khdi luong cua dé thi nghiém.

Dé thi nghiém c6 ché d6 cham soc va vé sinh nhu nhau. Thic 4n cho dé
dugc can vao mdi budi sang va dé duoc an 50% khau phan luc 8 gio va 50%
ltc 14 gio. Luong thire dn lac duoc tinh cho dé 1a 3% khéi luong co thé tinh
trén vat chat knd/ngay. Luong co Long tdy va Rau muéng dugc cho an tu do
Vi s6 luong bang 120% so véi mire dn vao ciia tuan trudc.

Tat ca cac khau phan dugc b6 sung cing mot mac thirc an hon hop
120g/con/ngay. Thitc an hdn hop bao gom cam min, khd dau nanh, premix va
mudi can dbi véi mirc protein thd 18%.

Cac khau phan dap ung nhu cau dinh dudng cua dé cé khéi luong
khoang 15 kg va c6 mic tang trong du kién 75g/ngay gom Protein thd 79g,
Protein tiéu hoa 509 (Ledin, 2004).

Cach cho an

Thire an hdn hop dugc cho 2 lan trong ngay va duge dung trong x6 nho
c6 thanh phan dinh dudng ¢ Bang 3.10.

Co Long tay duogc thu cit hang ngay va dé rao truéc khi cho an. Rau
mudng ciing dugc thu cat hang ngdy, sau d6 duoc phoi héo truéc khi cho dé
an. Rau mudng va cé Long tiy duoc can va dat trong mang cho dé chon lya.

Mai duong duoc thu cit hang ngay, sau d6 cat thanh ting doan khoang
50 cm. Cay Mai duong duoc st dung nguyén canh la va bo thanh tieng bo treo
cho dé an.



Bang 3.11. Thanh phan héa hoc cua c4c thirc dn dung trong thi nghiém (%)

Thuc liéu Vit chét kho Protein thd Chithituco  Tanin
Co Long tay 16,2+0,5 11,7+0,77 89,0+£2,6

Rau muéng 18,7+1,22 18,3+1,82 88,1+1,32

La Mai duong 40,6+2,82 21,0+0,84 89,5+2,78 9,14+0,71
Thirc an hdn hop 87,4+1,02 18,2+1,49 90,4+1,22

Chi tiéu theo dbi

- Luong dudng chat an vao cua dé thi nghiém.

- Mc tang trong binh quén trén ngay cua dé thi nghiém.
- Hé s6 chuyén hoa thire an.

- Thanh phan than thit caa dé thi nghiém.

Phwong phap thu thap sb ligu va phan tich miu

- Xac dinh lugng an vao: Thirc an dugc can trudc khi cho dé an va sang
hdém sau can lai lugng thire an thira. Tur d6 tinh dugc luong thirc an dé an vao
mdi ngay theo cong thuc:

Luong TA an vao/ngay = Lugng TA cho dé an - Luong TA thura.

- Xdac dinh tang trong cia dé va cuong do sinh trudng cua dé: DE thi
nghiém duogc cin hai tudn mot 1an vao mot ngay cb dinh vao budi sang trude
khi cho dé an va dugc tinh bang cong thirc sau:

Tang trong = khéi luong sau khi thi nghiém — khéi luong trude khi thi
nghiém.

- Cudng do sinh truong tuyét dbi qua cong thirc theo Nguyén Vian Téan
va bang Pinh Vién (1996):

A= ot
Trong do:
A: d6 sinh trudng tuyét déi (g/con/ngay).
W;: khéi luong sau khi thi nghiém (g).
W: khéi luong trudce khi thi nghiém (g).



t,: thoi gian can khdi luong sau thi nghiém tuong tng véi W,
(ngay).
t: thoi gian can khéi luong trude thi nghiém tuwong tng véi W
(ngay).
+ Cudng dd sinh trudng twong ddi theo Nguyén Vin Tan va Ping Dinh
Vién (1996):
Wi=Wo, 100

R %
’ t + W

R %: cudng do sinh truong twong di.
W,: gia tri trung binh ctia khdi lugng ¢ 1an dau khao sat (g).
Wt: gid tri trung binh cta khéi luong & 1an khao sat sau (g).

- Céc chi tiéu mo khao sat: sau khi két thiic thi nghiém nudi dudng, 16
dé thi nghiém dugc tién hanh mo dé danh gia ty 1& thit xé va céac chi tiéu noi
tang. Ty 1é thit xé duoc tinh bang phan trim khdi lwong than thit so véi tong
khdi lwong dé song nhin doi 24 gio trude khi mo khao sat. Ty 1& huyét (%) =
(khéi lugng huyét/khdi lugng sdng) x 100. Ty 1& chan (%) = (khéi luong
chan/khdi luong séng) x 100. Ty 18 ndi tang (%) = (khoi lugng ndi tang/khdi
luong séng) x 100. Ty 18 da 16ng (%) = (khi luong da 16ng/khdi luong sdng)
x 100. Ty 1& dau (%) = (khdi lugng dau/khdi lugng sdng) x 100. Mbi nghiém
thirc dugc thu mau thit thian dé danh gia chat luong thit voi cc chi tiéu gdm
vat chét kho, protein thd va lipid.

3.3. Phwong phap xir ly s6 liéu

S6 lieu thi nghiém thu thap duoc xu Iy so bo trén bang tinh Microsoft
Excel 2007 truéc khi phan tich théng ké. Sau d6, phan tich phuwong sai
(ANOVA) theo mé hinh tuyén tinh tong quat (General Linear Model) va phan
tich hdi quy (regression) trén phan mém Minitab 16.0 (© 2010). Khi c6 su sai
khac c6 y nghia thong ké & mirc do P< 0,05 hay P< 0,01 thi cac nghiém thuc
duoc so sanh theo ting cip khac nhau qua phuong phap kiém dinh Tukey, 95
% CI.

M6 hinh toan hoc ddi vai cac b tri thi nghiém hoan toan ngau nhién
duogc sir dung dé phan tich s6 liéu caa thi nghiém 1 va 2 nhu sau:

Yik =+ o + ek

Trong do6:

Yijk: Gia tr1 quan sat thir k cua yéu td thi nghi¢m 1



u: Gia tri trung binh téng thé

ai: Anh huéng cua yéu td i

ejik: Sai s6 ngau nhién

M6 hinh toan hoc dugc sir dung dé phan tich sé liéu caa thi nghiém 3 va
4 nhu sau: Y = p + Ty + Rj + Cj + i«

Trong do:

Yijok: Gia tri quan sat thur k cua yéu t6 thi nghiém i, gia suc j, giai doan g.
u: Gia tri trung binh téng thé

Ti: Anh hudng cua yéu to nghién ctiu (thirc an thi nghiém)

Ri: Anh huong cua yéu té hang

C;: Anh huéng ctia yéu tb cot

Ejigk: Sai $6 ngau nhién

M6 hinh toan hoc d6i véi thi nghiém 2 nhan té duoc st dung dé phan
tich sé liéu caa thi nghiém 5 nhu sau:

Yik=H+o + B+ (af)it e

Yijk: quan sat thir k ¢ nghiém thir i ciia nhan t6 A va nghiém thuc thi j
ctia nhan té B

W gia tri trung binh cua toan bo cac quan sat

0;: tac dong cua nghiém thuc thir i thuoc yéu to A

B;: tac dong cua nghiém thic thi k thuge yéu to B

gij: sai S0 Ngau nhién ctia quan sat thir k & nghiém thic i thuoc yéu té A
va nghiém thuc thi j thudc yéu td B

Sau khi ding ANOVA, néu c6 sai khéc, céc s6 trung binh duoc so sanh
bang Tukey véi alpha <0,05.

M6 hinh toén hoc duoc st dung dé phan tich phwong trinh hdi quy sau:

Cac thong s6 thdng ké cua phuong trinh hoi qui nhu: sai sé chuan trung
binh (MPE), sai s chuan twong ddi (RPE,%), hé s6 xac dinh (R?) va hé s xéac
dinh hiéu chinh (R? - adj). MPE va RPE duoc tinh theo cong thirc sau:



MPE: ?:1(01:_131:)2
\l n

Y (0 Py)?
n .2
i=1Y1l

RPE= x100

Trong d6: n 1a sé mau quan sat
O;: la gia tri quan sat
P;: 1a gié tri chuan doan
Phuong trinh ¢6 do chinh xac rat cao khi RPE < 5% va R® > 80%; do
chinh xé&c cao véi 5% < RPE < 10% va R? > 70%; d¢ chinh x4c trung binh véi

10% < RPE < 15% va R? > 60%; do chinh x4c chap nhan véi 15% < RPE <
20% va R* > 50%.



Chuwong 4: KET QUA VA THAO LUAN

4.1. Thi nghiém 1: Xac dinh ning suat va thanh phan hda hoc c6 trong
cAy Mai dwong trong diéu kién tw nhién va tréng trong chau

4.1.1. Thi nghiém 1a. Xac dinh kha ning tai sinh va sinh khdi cia cay Mai
dwong trong diéu kién tw nhién tai Vwon Quéc gia Tram Chim

4.1.1.1. Kha ning tai sinh ciia cidy Mai dwong

O Vuon Quéc gia Tram Chim, ngudi dan dia phuong con goi cdy Mai
duong 1a cay Xau hd, cdy Mat meo, cay Mac ¢&. Cay Mai duong 13 cay bui lau
nam c6 thé cao hon 3 m (Nguyén Vin Pung va ctv., 2001). Trong thi nghiém
tai khu A4, két qua do chiéu cao cua cdy Mai duong qua cac giai doan duoc
thé hién ¢ Bang 4.1. Chiéu cao caa cdy Mai duong giai doan 30 ngay la 46,8
cm, tang dan theo giai doan sinh trudng véi cac gia tri 78,3; 125,3 va 193,3 cm
tuong ang Voi cac giai doan 45; 60 va 90 ngay. Tdoc do tai sinh cia cay Mai
duong trén mot ngay dém vai cac gia tri 1,56; 1,74; 2,09 va 2,14 cm/ngay dém
twong NG V4i cac giai doan 30; 45; 60 va 90 ngay. Theo Nguyén Vin Dung
va ctv. (2001) cay Mai duong trong ty nhién sau khi chat 2 tuan, mot sé goc da
c6 chdi cao 20 — 30 cm, trong khi mot s6 géc chi méi nit nu.

Bang 4.1. Chiéu cao cy va tdc do tai sinh cia cdy Mai duong

Chiéu cao Tbc d tai sinh cua cay
Thoi gian (ngay) cdy (cm)  Mai duong (cm/ngay dém)

30 46,8¢ 1,56°
45 78,3¢ 1,74°
60 125,3" 2,09°
90 193,3? 2,142
SE 3,09 0,06
P 0,000 0,000

a.¢ 4 Kh4c nhau trén cling mot hang 1a c¢6 y nghia théng ké (P<0,05) theo phép thir tukey

Theo Miller (2004) khi cidy Mai duong con nhé ching phai canh tranh khéc
liét v&i nhitng cay khac nén nhitng cay khong canh tranh néi s& bi dao thai.



Diéu nay cho thay, trong tu nhién nhitng chdi non khéng canh tranh duoc vé
anh sang, dinh dudng voi nhitng chdi da to 16n moc tir rat sém sé& bj loai thai.
Téc d6 tai sinh cua cdy Mai duong trong ty nhién tuong duwong ciy Binh linh.

4.1.1.2. Ning suit cia cAy Mai dwong tai sinh qua c4c thai gian thu cat

Cay Mai dwong thu cit sau tai sinh qua céc thoi gian thu cét thé hién &
Bang 4.2. Két qua cho thay ning suét chat xanh cua cdy Mai duong khi tan
dung lam thtic an gia stc kha cao. V&i thoi gian thu cit tir 30 cho nang suét
chat xanh 1a 3,68 tan/ha, ning suit ting nhanh & thoi diém thu cat 45 ngay
13,15 tin/ha va thai gian thu cit 60 dén 90 ngay dat tir 21,46 dén 27,63 tan/ha
(P<0,001). Phan c6 gi4 trj sir dung cho gia stc 1a 14 cdy ciing chiém ty 18 kha
cao. Ty Ié 14 trén cay ciing bién dong kha Ién, ¢ thoi gian thu cit 30 ngay cao
nhat dat 57% sau d6 giam dan & muac 45,8 va 42,3% va thap nhat 1a & nghiém
thire thu cat 90 ngay véi ty Ié 1a 21,3%. Doi voi nghiém thac thu cat 90 ngay
c6 ty Ié 14 thap nhu vay la do thi nghiém dugc tién hanh trong moa kho vao
thang 2 nén cady Mai duong vao mua rung la. Cac 1a cay Mai duong ¢ nghiém
thirc ndy con rét it trén than cay. Piéu nay hoan toan phl hop véi nhan xét cua
cua Lonsdale et al. (1995) cay Mai duong thuong rung bét 1a trong mua kho,
dén cudi mua kh thi rung dén 40 — 50%.

Bang 4.2. Nang suat ctia cdy Mai duong qua céc thoi diém thu cat

Chi tiéu Nghiém thuc thi nghiém SE P

NT30 NT45  NT60 NT90

NS chét xanh cua cay/m?(kg) 037" 1,31 2,15 2,76° 0,14 0,000
NS chét xanh cua cay/ha (tin) 3,68° 13,15° 21,46° 27,63 1,43 0,000
Ham lugng VCK cua cay (%) 258c  28,2° 348" 404* 1,23 0,000
NS chat kho cua cay/ha (tan) 0,93 3,67 7,41° 11,16* 0,53 0,000
Ty 1& 14 trén cay, % 57,0° 458" 42,3 21,3° 1,78 0,000
NS chat xanh cua l4 /6, kg 0,83 2,41 3,71*  2,37* 0,34 0,000
NS chit xanh cua 14 /ha, tin 2,08 6,02 9,28 591° 0,84 0,000
Ham lugng VCK cua l4, % 232° 352" 37,2 41,5* 1,02 0,000
NS chit kho cua 14 /ha, kg 476 2109°  3503* 2450° 345 0,000

NT30: Thu cit 30 ngay, NT45: Thu cit 45 ngay, NT60: Thu cit 60 ngay, NT90: Thu cit 90 ngay.
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Ham luong vat chat kho cua 14 Mai duong ting dan theo thoi gian thu cat
VGi cac gia tri tir 23,2; 35,2; 37,2 va 41,5% twong ng V4i cac thoi gian thu cat
30, 45, 60 va 90 ngay. Nang suat chat kho cua 14 Mai duong ting dan qua cac
nghiém thtrc thu cit 30, 46 va 60 véi cac gid tri 476; 2.109 va 3.503 kg/ha, sau
d6 giam & nghiém thic thu cat 90 ngay véi két qua 1a 2.450 kg/ha (P<0,001).
Diéu nay cho thay vai thoi gian thu cit 30 ngay cho ning suét chat xanh ciing
nhu vat chat khd kha thap, véi thoi gian thu cit 90 ngay cho ning suét ca cay
cao nhung ty 1¢ 14 Mai dwong rat thap.

Déi véi thoi gian thu cit 90 ngay 1a thoi diém cdy bat dau ra hoa két trai,
do d6 néu thu cat khoang cach 90 ngay rat kho kiém soat duoc hat cua cay
Mai duong. Theo Pham Vin Lam va ctv. (2003) cay Mai duong c6 kha ning
sinh san rat Ién. Qua co vé cing day tao diéu kién cho hat c6 kha niang nay
mam va ton tai l1au dai trong diéu kién ty nhién. Thém vao do6, theo Lonsdale
et al. (1995) hat ciia cdy Mai duong séng hon 5 nam trong phong thi nghiém.
Hat c6 thé giir stc nay mam téi 23 ndm trong dat cat. Do ludn c6 mot sb luong
I6n hat nim sau trong dét it bi that thoat nén phai kiém soat cdy mam nhiéu
nam, sau khi di loai trir dugc cay truong thanh. Tir cac két qua trén cho thay o
c4c thoi gian thu cat 45 dén 60 ngay cho sinh khoi, ty 1¢ 14 va ham luong
dudng chat tot nhat dé 1am thic an cho gia suc.

4.1.1.3. Kha néing s&r dung cia cidy Mai dwong lam thirc dn cho dé

Vasudevan and Jain (1991) thuc hién bién phap su dung cac loai co dai
ngoai lai nhu ngudn thyc pham, phan bén, thirc dn gia stc, nhién liéu bot
gidy... St dung sinh khéi cua céc loai ngoai lai c6 su tham gia cua cong dong
cho két qua tét hon trong quan Iy cac khu bao ton. Thém vao do, tac gia chi ra
rang gia stc an co tan dung cac loai co dai la bién phap kiém soat sinh hoc.
Véi bién phap nay co thé thay thé cho viéc d6t dong va sir dung thudc diét co,
tir d6 giam thiéu sy mat mét caa hé thuc vat va dong vat. T nhiing loi thé trén
Vasudevan and Jain (1991) da dé xuét bién phap tan dung sinh khéi cua nhiéu
loai co dai ngoai lai 1am thirc 4n cho gia stc, tir 6 kiém soat ching va lam cho
chang co lgi ich hon.

Viéc danh gia vé mot loai thirc an cho phép du doan duoc kha ning tiép
nhan cua gia sac ddi vai thire dn d6. Trong diéu kién chin nudi gia suc dn cé
nho ¢ Viét Nam can c6 nhiéu théng tin vé thanh phan dinh dudng, kha ning
tiéu hoa va phan tng cua gia sac ddi véi viéc thu nhan cac loai thirc an khéc
nhau. Khi st dung cdy Mai duong trong khau phan cua dé ting trudng, cay
Mai duong duoc st dung nguyén va treo cho dé dn. Két qua cho thay phan dé



an 1a nhitng 14 chét, hoa, than non va mét it trai non nam & phan than non.
Phan khong an 1a song 14 chét, trai gia va canh gia. Thanh phan ciia Mai duong
duoc phan tich hod hoc 1a nhitng thanh phan dé an duoc (Hinh 4.1 va Hinh
4.2). Do d6, thanh phan chinh duoc dé sir dung 13 14 ciy Mai duong. Tuy vao
timg giai doan phat trién cia cdy ma ty 1& 14 co trén cay bién dong tir 30 -
60%. Ty l¢ la thap nhat véi mic 30% Xay ra khi cay truong thanh, 14 vang Ga
va da rung bot 14 trén cay vao cudi mia khé.
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Hinh 4.1. B6 Mai duong truéc khi dé Hinh 4.2. B6 Mai duong sau khi dé an 14
an

Bang 4.3. Chiéu cao cay va ty 18 1a cia cay Mai duong

Chi tiéu Cay Mai duong Cay Mai duong
moc trén can moc dudi nudc
Chiéu cao cay, cm 155 + 32 127 + 23
Khdi lugng cay, g 183+ 72 129 + 44
Ty l¢ 14, % 47,9 + 3,7 395+59
Ty I¢ st dung cay Mai duong 52,2+43 48,1+6,4

cua dé thit, %

Céc cay Mai duong dugc khao sat & xung quanh nhimg khu dat tréng cua
thanh phé Long Xuyén. Céac khao sat cidy Mai duong trong diéu kién moc dudi
nuéc ¢o ty 18 14 thip hon so véi cay moc trén can (Bang 4.3). Két qua khao sat
cdy Mai duong trong diéu kién tu nhién cho thay, ty 18 14 cia ciy Mai duong
mocC & trén can cao hon so v&i cdy moc & ving dat ngap nudc véi cac gia tri
47,9% s0 v6i 39,5%. Do d6, kha nang s dung cua cady Mai duong moc & trén



can ciing cao hon va chiém 52,2% so v&i 48,1%. Tur cac két qua trén cho thay
kha ning sir dung ciy Mai duong cua dé thit kha cao, day thuc sy la cay tiém
nang dé cé thé tan dung lam thirc an gia suc. St dung ciy Mai duong lam thuc
an gia stc bén canh viéc giai quyét sy khan hiém ngudn thirc an ty nhién con
g6p phan han ché sy phat trién tran lan cua loai cay ngoai lai nguy hiém nay.

4.1.2. Thi nghiém 1b. X4c dinh ham lweng tanin cia cay Mai dwong trong
trong chiu dwéi diéu kién anh ning va lwong mua trong tw nhién

4.1.2.1. Kha ning tai sinh ciia cidy Mai duwong

Cac gbc Mai duong sau khi cét bo lan dau tién duoc theo dbi céc chi tiéu
trong cac lan thu cit lién tuc. Tat ca cac nghiém thirc déu tinh thoi gian thu cit
lan dau vao dau thang 10. Ty theo cac nghiém thic o thoi diém thu cat khac
nhau. O An Giang, miia mua bat dau vao thang 5 va két thiic vao thang 11. Do
d6, cac nghiém thtc bat dau tinh thoi gian dé thu cit vao thang 10 va cudi mua
mua.

Cac loai thuc vat déu bi anh hudéng boi cac yéu té nhu diéu kién thoi tiét
va do phi nhiéu cia dat. O nhiing diéu Kién khac nhau, cay sinh truong Véi
nhitng téc d6 khac nhau. Thi nghiém di ghi nhan duoc két qua vé chiéu cao
cay va téc do tai sinh cua cay Mai duong & cac nghiém thuc thi nghiém (Bang
4.4).

Bang 4.4. Chiéu cao cy va tc do tai sinh cia cay Mai duong ¢ cac nghiém
thac

Nghiém thuc Chiéu cao cay (cm) Toc do tai sinh
(cm/ngay)
NT 30 52,4 1,75°
NT 45 81,7° 1,82°
NT 60 116" 1,93°
NT 90 185° 2,06
SE 1,11 0,02
P 0,000 0,000

NT30: Thu cit 30 ngay, NT45: Thu cit 45 ngay, NT60: Thu cit 60 ngay, NT90: Thu cit 90 ngay.
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Chiéu cao cay cua cac nghiém thic thi nghiém khéc biét c6 ¥ nghia
thng ké véi cac gia tri 52,1; 81,7; 116 va 185 cm twong &g V4i cac giai doan
thu cat 30, 45, 60 va 90 ngay. Chiéu cao cua cidy Mai duong ¢ thoi diém 90
ngay la 185 cm, thap hon so véi bdo cdo cia Nguyén Vin Pung va ctv. (2001)
la 204 cm cua cdy Mai dwong moc ty nhién tai vuon Qudc gia Tram Chim,
Pong Thap.

Téc d6 tai sinh cua cdy Mai duong 1a 1,75; 1,82; 1,93 va 2,06 cm/ngay
dém. Béo céo cua Lonsdale (1992) cdy Mai duong c6 toc d6 sinh truong 1,33
cm dbi v6i cdy mam va 1,1 cm ddi véi cay duoc mot nam tudi. Theo Lonsdale
(1992) cay Mai duong nay chdi rat tot sau khi bi cat goc. Theo Nguyén Hong
Son va ctv. (2007) cdy Mai duwong trong diéu kién néng am thuong sinh
truong nhanh véi tbe dd khoang 1 - 1,2 cm/ngay va than c6 thé vuon cao che
ldp cac cay khac va chiéu cao cua cay ¢ khu vuc dat ban ngap nuéc khac nhau,
tly thudc vao tudi cay.

Téc d6 ting truong cia cdy Mai duong twong duong vai mot sd ciy da
muc dich khac nhu Leucaena esculanta, Leucaena pallida va Acacia
anguistissima vai cac gia tri 1,93; 1,82 va 1,92 cm/ngay (Kanyama Phiri et al.,
2000).

4.1.2.2. Thanh phan héa hoc cia la cady Mai dwong

Thanh phan hda hoc cua 14 cay Mai dwong & céc nghiém thire duoc trinh
bay ¢ Bang 4.5. Ham luwong vat chat khd cua 14 cdy Mai duong khac biét
(P=0,001) gitra cac nghiém thic, thap nhat 1a nghiém thtc thu cit & 30 ngay
(35,5%), ké tiép 1a nghiém thac thu cit 45 va 60 ngay (37,4% va 37,1%) va
cao nhat & nghiém thic thu cat 90 ngay la 38,2%. Két qua nay cho thay véi
nghiém thire 30 ngay 14 Mai duong con rat non, trong khi & nghiém thuc thu
cat 90 ngay 14 da truong thanh.

Cay Mai duong c6 nhu cau dinh dudng thap, do d6 ciy co thé phat trién
trong céc loai dat bao gom ca cat nghéo dinh dudng nhu dat do, dat sét pha
muin bun va dat sét nang nit mau den (Miller, 1983). Trong qué trinh tién hanh
thi nghiém cho thay cay Mai duong trong trén cac chau khdng c6 kha nang cai
tao dat. Céc cay & cac nghiém thuc sau khi két thic thi nghiém déu dugc nho
ca goc 1én dé kiém tra cac nét san, tuy nhién cac nét san rat it. Tinh trang dat ¢
c4c chau tro nén can cdi. Nguyén nhan duoc xac dinh 12 do cac cay trong trong
chau nay khong dwoc cung cap thém bat cir ngudn dinh dudng nao, cong Voi



su thu cit thuong xuyén cay Mai duong truée khi cdy gia va rung 14, do do
khong ¢6 dinh dudng téi tao cho dét tir ngudn 14 rung.

Bang 4.5. Thanh phan héa hoc cua 14 cdy Mai duong (% tinh trén vat chat
kho)

Chi tiéu Nghiém thirc thi nghiém SE P

NT30 NT45 NT60 NT90
Vit chit kho 35,7 37,4° 37,1 382 0,33 0,001
Chét hitu co 93,2 92,5 92,8 931 0,304 0,406
Protein tho 22,1 22,0° 20,5 17,6° 0,282 0,000
Tanin 8,44° 8,79° 10,14 12,40* 0,216 0,000

NT30: Thu cit 30 ngay, NT45: Thu cit 45 ngay, NT60: Thu cit 60 ngay, NT90: Thu cit 90 ngay.
Céc chir ™ © “khac nhau trén cling mot hang 1a c6 ¥ nghia théng ké (P<0,05) theo phép thur tukey

Ham lugng chat hitu co bién dong tir 92,5 dén 93,2% va khéng co su
khac biét gitta cac nghiém thirc. Két qua ham luong protein thd co su khéac biét
gitra cac nghiém thic (P=0,000) vai cac gia tri 22,1; 22,0; 20,5 va 17,6%
tuong GNg véi cac nghiém thic thu cit 30, 45, 60 va 90 ngay. Theo Gomez
and Valdivieso (1985), ham lugng protein thd va xo 13 hai thanh phan hoa hoc
bi anh hudéng cha yéu boi tudi cua cay, khi cay ting sinh khdi va ham luong
X0 tang thi ham lugng protein thé giam. Ham luong protein thd cua 14 cdy Mai
duong & cac nghiém thic thu cat 60 va 90 twong dwong véi cac cdy da muc
dich trong nghién ctu cua Kanyama Phiri et al. (2000) gom Leucaena
esculanta, Leucaena pallida va Acacia anguistissima véi cac gia tri twong tng
la 20,6; 20,0 va 20,6% tinh trén vat chat kho.

Ham luong tanin cua 14 cdy Mai dwong & cac nghiém thirc thu cit 30 dén
45 ngay thap hon so vai cac nghiém thic thu cat 60 dén 90 ngay (P<0,001).
Ham luong tanin trong Mai duong 1a 8,44% dén 12,4% tinh trén vat chat kho,
cao hon so vai b4o céo cua Lowry et al. (1992) vai két qua 1a 8,0% (tinh trén
vat chat khd) tanin ¢ cay Mai duong.

Két qua ham lugng protein thd va tanin phd hop véi cac nghién ctu cia
Kamalak et al. (2010) cho rang ham luong protein thd giam dan di voi 14
truéng thanh trong khi ham lugng tanin ting dan & 1a trugng thanh va 14 gia.



4.1.2.3. Ham lwgng tanin ciia 14 cAy Mai dwong qua cac Ita cat

Theo Norton (2000) cac hop chat thir cap duoc hinh thanh nhu 13 mot co
ché phong vé cua cay trong dbi véi cac tic nhan gay hai nhu vi sinh vat va sy
tan pha cua dong vat. Ham luong tanin cua cac loai thuc vat bién dong bai cac
loai thuc vat, kiéu gen, giai doan phat trién va bo phan trén cay (14, than, phat
hoa va hat), mia cua su ting truéng, cac yéu té moi trudng nhu nhiét do,
luong mura, thoi gian thu cat, rung 14 va chin tha. Nong do tanin c6 thé dugc
tich lily trong suét qua trinh phét trién cua cay hoic tai mot thoi diém nao do.
Tai mot thoi diém thi sy tich liy tanin c6 thé do su can bang cua carbon va
nito trong cdy. Khi ciy quang hop, cdy s& nhan CO, tir khéng khi va chuyén
hoa C (tir CO,) thanh cac hop chit carbon. Nhung do c¢6 sy thiéu hut dinh
dudng (c6 thé thiéu N), hoic anh sang qué cao, hoic CO, cao, thi C chuyén
hda nay sé dugc chuyén vao hop chat carbon nén thir cap va hinh thanh nén
tanin (Estiarte et al., 2007).

Cay Mai duong thu cat ¢ nghiém thic 30 ngay c6 tong cong 12 lan thu
cat sau tai sinh. Ham luong tanin qua 12 l1an thu cat ¢ sy khac biét ¢6 y nghia
théng ké (P=0,007) va sy bién dong vé ham luong tanin giira cac lan thu cat
duoc thé hién Bang 4.6.

Ham luong tanin caa nghiém thac thu cit 30 ngdy ¢ muc cao trong cac
lan thu cat tha 1 dén lan thu cit tha 4, sau d6 giam dan, thap nhat ¢ lan thu cat
thr 10 va sau d6 c6 khuynh hudng tang tré lai. Ham lwong tanin cta nghiém
thire thu cat 45 ngay c6 su khac gitra céc l1an thu cat (P = 0,034) véi cac gia tri
bién dong tir 8,1 dén 9,6%. Ham luong tanin cia cay Mai duong thu cét 60
ngay ¢ lra thi 1 6 gid tri 9,3% va sau d6 déu & mac cao tir 9,9 dén 10,7% Vi
P = 0,039. Ham luong tanin cua nghiém thic thu cat 90 ngay vai cac gia tri
12,1; 13,4; 11,4 va 12,8% tuong ttng cac lan thu cat tir 1 dén 4 véi P = 0,025.



Bang 4.6. Ham lwong tanin cua 14 Mai duong & cac nghiém thuc qua cac lan
cat

Lira thu cat Nghiém thirc thi nghiém

NT 30 NT 45 NT 60 NT 90
Lta 1 9,0 8,4 9,3 12,1%
Lua 2 8,8% 9,6 10,72 13,42
Lta 3 9,6 9,6 0,9% 11,4°
Lua 4 9,4° 8,2 10,2% 12,8
Lira 5 8,5% 8,1 10,2% -
Lta6 g,2% 8,2 10,6% -
Lira 7 7,8% 8,9 - -
Lta 8 7,8% 9,3 - -
Lira 9 7,5% - - -
Ltra 10 6,9° - - -
Lira 11 9,1% - - -
Lira 12 8,6% - - -
SE 0,43 0,36 0,28 0,33
P 0,007 0,034 0,039 0,025

NT30: Thu cit 30 ngay, NT45: Thu cit 45 ngay, NT60: Thu cat 60 ngay, NT90: Thu cit 90 ngay.
Céac chir ™ © “khac nhau trén cling mot hang 1a ¢6 ¥ nghia théng ké (P<0,05) theo phép thir tukey

MGi lién hé gitta ham lwong tanin trong 14 cdy Mai duong véi diéu kién
mua va ning trong ty nhién thé hién ¢ Hinh 4.3 va Hinh 4.4. Két qua nghién
ctru cho thay véi s gio nang 221 gio ham lugng tanin cia cdy Mai duong thu
cat voi chu ky 90 ngay la 12,1% (Hinh 4.3), ¢ thang 3 c6 s gio nang cao nhat
V6i gia tri 12 268 gio ham luong tanin cua cdy Mai duong thu cit 90 ngay
cling tang vai gia tri 13,4%. Vao thang 6 thi sé gio ning con 154 gio thi ham
luong tanin ciing giam con 11,4% va dén thang 9 sé gid ning ting véi s6 gid



14 205 thi ham luong tanin 12,8%. Diéu nay cho thay ham luong tanin cua cay
Mai duong thu cat véi nhip 90 ngay chiu tac dong caa anh nang. Hinh 4.4 cho
thay khi lwong mua & mirc 0 mm thi ham luong tanin van ¢ mirc cao, diéu d6
cho thiy ham lwong tanin khdng bj anh huong béi legng mura.

Nghién ctu cua Miehe - Steier et al. (2015) cho thdy cac hop chét thu
cap trong cay bi anh huéng béi anh sang va luong dinh dudng trong dét. Dinh
dudng trong dat anh hudng dén su trao d6i va hinh thanh cac hop chat thu cap.
Tuy nhién, cé4c tac gia ciing nhan manh tac dong manh mé cua anh sang doi
vé6i su hinh thanh cac hop chét thir cap. Két qua nay ciing phut hop véi béo cdo
cua Ingersoll et al. (2010) khi tién hanh nghién ciru tic dong cta méi trudng
¢ nang nhiéu hoic bong ram dén ham lugng phenol trong cay trong. Két qua
cho thay tong ham luong phenol cuaa cdy trong trong diéu kién anh sang mat
troi cao hon han so véi cdy trong trong bong ram.

- 300
"+ 250
- 200
- 150
- 100

- 50

™
SR
& &

Ham lugng tanin trong 1a cdy Mai duong cta cac nghiém thirc thi nghiém

Hinh 4.3. Anh huong cta s gio nang dén ham luong tanin trong cdy Mai
duong qua cac thoi gian thu cat
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Hinh 4.4 Anh huong cia lwong mua dén ham luong tanin trong cdy Mai
duong qua céc thoi gian cat

Cac két qua trén dua ra co sé dé dé xuat bien phéap kiém soat dbi vai cay
Mai duong trong ty nhién, d6 1a khi thu cat tan dung sinh khéi 1am thirc an cho
dé can tién hanh lién tuc véi khoang thoi gian ngan (45 dén 60 ngay/dot) dé
giam kha nang tai sinh va dan dan kiém soat dugc sy phét trién cua loai cay
nay. Thuc hién bién phap nay dat dugc 2 muc dich 1a cung cap nguon thic in
cho gia stc, dac biét 1a loai dé, va kiém soat sy phat tan cia cay Mai duong
trong tu nhién. Ngoai ra, bién phap nay giup bao vé hé sinh thai thuc vat va
dong vat ban dia.

4.2. Thi nghiém 2: Xac dinh anh hwéng ciia bé sung la cdy Mai dwong
trong khau phan 1én sinh mé tan bang k¥ thuat sinh khi in vitro

4.2.1. Thi nghiém 2a: Xac dinh anh hwéng cia bd sung 1a cAy Mai duong
trong khau phan [én sinh mé tan bang phwong phap in vitro véi khau
phén co ban 14 Rau muodng

4.2.1.1. Anh hwéng cia béd sung 1a cdy Mai dwong trong khau phan Ién
pH, ham lwong NH; va sé lwong Protozoa véi khau phan co ban 14 rau
muoéng

Dbi véi gia stc nhai lai, pH da co thich hop ddi voi vi sinh vat da co 1a
trung tinh, tir 6,5 dén 7,0. Vai trd ctia pH 1a nhan t6 quan trong dé xac dinh sy
thay d6i s6 lwong vi khuan. Ty 1¢ tiéu hoa cua vat chat kho, chat hitu co, NDF
va N ¢ pH 5,8 ¢6 ¥ nghia thap va tang rat rd khi pH & 6,2, chi hoi ting & pH



7,0 (Shriver et al., 1986). Két qua gia tri pH, ham lwong NH; va s luong
Protozoa véi khau phan co ban 12 Rau mudng thé hién & Bang 4.7. Két qua pH
cua thi nghiém khong cé sy khac biét c6 ¥ nghia théng ké (P>0,05) véi cac gia
tri 6,66; 6,66; 6,67; 6,66; 6,68 va 6,69 twong tng véi muc bd sung tanin tir 14
cdy Mai duong 13 0; 10; 20; 30; 40 va 50 g/kg VCK. Két qua cho thiy cac gia
tri van bién dong trong khoang trung tinh va khéng anh huong dén sinh ly tiéu
hoa cia gia slc nhai lai.

Bang 4.7. Gia tri pH, ham luong NH; va s6 lugng Protozoa cua cac khau phan
thi nghiém

Chi tiéu Nghiém thirc SE P

RMD0O0O RMD10 RMD20 RMD30 RMD40 RMD50

pH 6,66 6,66 6,67 6,66 6,68 6,69 0,01 0,05
NH; (mg/l) 136,0 131,8 131,8 123,2 119,0 1148 5,15 0,07
Protozoa 6,3 7,2 50 4.4 4.7 47 0,7 0,08
(x10°/ml)

Ghi cha: - RMDOO: doi ching, Rau muong an tw do; RMD10, RMD20 va RMD30, RMD40, RMD50:
Rau muong an tu do, b6 sung ty 1é Mai duong dap (rthg muc tanin la 10, 20, 30, 40 va 50g/kg vat chat
kho

Khau phan cua gia stic nhai lai chii yéu 1a phu phé pham néng nghiép c6
ty Ié tiéu hoa thap. Bé co ty Ié tiéu hoa tdi da trong da co va tao diéu kién vi
sinh vat gia ting sinh khéi, ndng d6 NHj; trong dich da co dam bao téi da cho
vi sinh vat ting truong (Preston and Leng, 1987). Khi luong NH; thiéu lam
giam hé vi sinh vat da c6 tir 46 giam ty 1¢ tiéu hoa chit xo. Theo Piang Théi
Hai va Nguyén Trong Tién (1995) nong d6 NH; thap duéi mirc 50 mg/l dich
da co khi khau phan nghéo nito va cao dén 370 — 380 mg/I dich da co khi khau
phan giau nito. Nong do NHs trong dich da co 1a chi sé quan trong danh gia
qua trinh trao doi c4c hop chat chira ni to trong da co va anh hudng dén ty 16
tiéu hoa va luong an vao cia con vat. Theo Leng (1990) nong do NH; trong da
co & mirc 200 mg/lit da cho két qua an vao cao nhat.

Két qua ham luong NH; caa cac khau phan thi nghiém véi cac gié tri
136,0; 131,8; 131,8; 123,2; 119,0 va 114,8 mg/l twong tng Vi cac mac bd
sung tanin trong khau phan. Két qua nay cho thay nong do NH; giam theo muc
tang cua tanin trong khau phan, tuy nhién sy khac biét nay khong c6 ¥ nghia
thong ké véi P>0,05. Pay ciing 1a khuynh huéng NH; trong bao cdo cua
Bhatta et al. (2009) khi bo sung tanin tir nhiéu nguon khac nhau vao khau
phan trong thi nghiém in vitro.



S6 luong Protozoa gitta cac nghiém thirc thi nghiém khéng c6 su khéc
biét (P>0,05) va bién dong véi céc gié tri 6,3; 7.2; 5,0; 4,4; 4,7 va 4,7 tuong
g Véi cac mic bo sung tanin tir Mai duong bo sung trong khau phan 1a 0;
10; 20; 30; 40 va 50 g/kg VCK. Két qua bao céo cua Tan et al. (2011) cho
thiy tong sb Protozoa duoc sir dung phuwong phap dém va do luong bang ky
thuat PCR ciing déu cho két qua 1a giam sé luong Protozoa véi mic ting cua
tanin trong khau phan. Makkar et al. (1995) va Animut et al. (2008) ciing da
tim thiy su sut giam sé luong Protozoa & dé dugc cho dn cac mic do tanin
khac nhau trong khau phan.

Protozoa trao doi chat ¢ da coé sinh ra hydrogen cung cap cho vi khuan
sinh mé tan trong da co va dugc vi khuan sir dung bién ddi CO, thanh CH,
(Martin et al., 2010). Su c6 mat cua vi khuan sinh mé tan c6 quan hé mat thiét
v6i Protozoa. Nghién cau cia Hegarty (1999) cho thay viéc loai bo Protozoa
tir da co da dwoc chitng minh 1a lam giam CH, 1én dén 50% tly thudc vao
khau phan. B6 sung tanin vao khau phan duoc béo cdo 1a 1am giam sé lugng
Protozoa, trong thi nghiém in vitro véi 30% Binh linh trong khau phan,
Galindo et al. (2008) nhan thay Protozoa va vi khuan giam 39,4 va 43,8%
tuong Gng. Tuong tu két qua trén, Goel et al. (2008) ciing bao cao rang s6
luong Protozoa giam 44% khi bd sung Dién dién vao khau phan. Trong thi
nghiém cua Bhatta et al. (2013a) ciing cho thay s6 luong Protozoa giam 53,5%
trong thi nghiém in vitro khi b6 sung tanin trong khau phan.

4.2.1.2. Anh hwéng cia béd sung 1a cdy Mai dwong trong khau phan Ién
thé tich khi tong sé, ty 1é CH, va ty 1é CO, véi khau phan co ban 14 Rau
muong

Cac yéu té chinh anh hudng dén san xuat mé tan ¢ dong vat nhai lai la
pH, axit béo dé bay hoi, khau phan va tinh trang dinh dudng. pH ti uu dé san
Xuit mé tan 12 7,0 - 7,2, nhung viéc san xuat khi c6 thé xay ra trong khoang
pH cua 6,6 - 7,6 (Dijkstra et al., 1992). Khau phan an c6 anh huéng quan
trong khdng chi dén sb luong vi khuan ma con anh hudng dén sinh mé tan
(Kumar et al., 2009).

Két qua thé tich khi tong sd, ty 1é CH, va ty 1é CO, caa cac nghiém thirc
vé6i khau phan co ban 12 Rau mudng dugc thé hién & Bang 4.8.

Két qua cho thay tong luong khi sinh ra véi cac gia tri 62,4; 59,4; 58,7;
57,7; 48,2 va 45,6 ml/500 mg VCK twong tng véi cac muc tanin bo sung 1a 0,
10, 20, 30, 40 va 50 g/kg VCK. Tuy nhién, két qua nay thap hon so véi béo
cao cua Tan et al. (2011) véi céc gia tri 86,4; 66,6; 56,8; 53,2 va 49,8 ml/g



VCK twong tng véi cac mac b sung tanin 0, 10, 15, 20, 25 va 30 mg/500 mg
VCK (P<0,05). Luong mé tan sinh ra giam dan véi mac ting cua tanin bo
sung trong khau phan tir 21,2 xubng 10,9 ml/g VCK. Sinh mé tan cua céc
nghiém thtic thi nghiém cho thiy ting muc tanin b6 sung trong khau phan dua
dén giam thai mé tan véi cac muac 13.2; 25,5; 29,1; 42,9 va 48,6% twong (ng
véi cac mac tanin 10, 20, 30, 40 va 50 g/kg VCK so véi khau phan dbi chang.

Bang 4.8. Thé tich khi tong sd, ty 16 CH, va ty 16 CO, cua cac khau phan thi
nghiém

Chi tiéu Nghiém thuc SE P

RMDO RMD10 RMD RMD30 RMD40 RMD50
0 20

Thé tich khi sinh ra sau 24 gio @

Téng sb 62,4*  59.4° 58,7 57,7° 48,2° 45,6° 1,6 0,01
(ml/500mg VCK)

CH, (%) 17,0 15,5 13,4°  13,0¢ 12,6 11,9° 01 0,01
CH,(ml/lgVCK) 21,2  184° 15,8° 15,0° 12,1° 10,9° 05 0,01
CO, (%) 60,6°  59,2° 57,0° 56,3 54,9° 53,5 01 001

Ghi chd: - RMDOO: ddi chiing, Rau mudng an tu do; RMD10, RMD20 va RMD30, RMD40, RMD50:
Rau muong an tu do, b6 sung ty 1é Mai duong dap (rhg muc tanin la 10, 20, 30, 40 va 50g/kg vat chat
kho.

- * |3 c4c s6 cling hang mang chir s6 phu khac nhau thi sai s6 khéc biét c6 y nghia théng ké 5%

Nghién cau cua Min et al. (2006) st dung 2% chiét xuat tanin tur
quebracho vao khau phan thi nghiém, két qua cho thay giam thai mé tan 1én
dén 31%. Goel et al. (2008) ciing bao cao giam 19,9% sinh mé tan khi b6 sung
150 mg tanin vao chat nén thi nghiém. Tuong ty, Tan et al. (2011) cho thay b
sung tanin dam dac tir 10 ¢én 30 mg/500 mg VCK Iam giam thai mé tan tir 23
dén 42% trong diéu kién in vitro. T nhitng két qua trén cho thay bo sung
tanin trong khau phan dua dén giam tong luogng khi (ml/g VCK) clng voi
giam san xuat mé tan (ml/g VCK).

Trong thi nghiém véi khau phan co ban 1a co Rau mudng, c6 twong quan
nghich gitta mac bd sung tanin trong khau phan véi luong mé tan sinh ra voi
phuong trinh y = - 0,203x + 20,651, véi hé sb xac dinh hoi quy la R? = 0,9293
va hé s6 twong quan cao r=0,964 va P=0,000 (Hinh 4.5)
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Hinh 4.5. Tuong quan giita mirc bd sung tanin trong khau phan véi luong mé
tan sinh ra voi khau phan co ban 1a Rau mubng

Véi khau phan co ban 1a Rau muéng, khi bd sung Mai dwong vao khau
phan dap (ng cac muc tanin tir 10 — 50 g/kg vat chat khd 1am giam luong khi
tong s6, CO, va CH,4 va giam lugng NHs sinh ra theo murc ting cta tanin trong
khau phan. Cac théng sb cua dich da co déu phi hop véi sinh 1y binh thuong
cua gia suc nhai lai.

4.2.2. Thi nghiém 2b: Xac dinh anh hwéng cia bé sung la cady Mai duwong
trong khau phan Ién sinh mé tan bang phwong phap in vitro véi khau
phan co ban la cé Long tay

4.2.2.1. Anh hwéng cia bd sung la cdy Mai dwong trong khau phan Ién
pH, ham lwong NH; va sé lweng Protozoa véi khau phan co ban la co
Léng tay

Két qua gid tri pH, ham lugng NH3 va s6 luong Protozoa cua thi nghiém
vé6i khau phan co ban 14 co Long tay thé hién ¢ bang 4.9.

Gia tri pH cua cac khau phan thi nghiém bién dong tir 6,76 dén 6,89 va
c6 su khac biét c6 ¥ nghia thong ké (P<0,05). Gia tri pH cua thi nghiém thap
hon so véi két qua caa Tan et al. (2011) véi céc gia tri bién dong tir 7,12 dén
7,14,

Ham luong NH; cta cac khau phan thi nghiém c6 khuynh huéng giam
v6i cac muc ting tanin trong khau phan véi céc gia tri 151,3; 131,8; 114,8;
110,5; 97,8 va 89,3 mg/l dich da co tuwong tng voi cac mic bd sung tanin tir
cdy Mai duong trong khau phan 14 0; 10; 20; 30; 40 va 50 g/kg VCK (P<0,05).



Bang 4.9. Gia tri pH, ham luong NH; va sb Protozoa trong khau phan thi
nghiém

Chi tiéu Nghiém thac SE P

LMD00O LMD10 LMD20 LMD30 LMD40 LMD50

pH 6,81% 6,77° 6,76° 6,79% 6,89° 6,76° 0,02 0,03
NH; (mg/lit) 151,3° 131,8®  1148™ 1105  97,8% 89,3 50 0,01
Protozoa (x10%/ml) 47 3,8 47 5,9 4,1 41 05 0,12

LMDOO: di ching, Co Long tay an ty do; LMD10, LMD20 va LMD30: Co Léng tay an tu do, b
sung ty 1¢ Mai duong d4p tmg muc tanin 12 10, 20 va 30g/kg vat chét kho.

@ 13 cac s6 cuing hang mang chir s6 phu khac nhau thi sai s6 khéc biét c6 y nghia thong ké (P< 0,05)
4.2.2.2. Anh hwéng cia bé sung 14 cdy Mai dwong trong khau phan lén
thé tich khi téng s6, ty 1&é CH, va ty 18 CO, véi khau phan co ban 1a cé
Long tay

Két qua thé tich khi tong sé, ty 1& khi CH, , CH, (ml) va ty 1& CO, cua
cac khau phan thi nghiém thé hién ¢ Bang 4.10. Két qua cho thay luong khi
tong sb giam dan voi cac gia tri 58,0; 48,5; 43,7; 41,6; 39,6 va 37,5 (ml/500 g
VCK) twong ing véi caC murc tang tanin trong khau phan. Tuy nhién, cac két
qua nay lai thap hon sd liéu béo céo bai Bhatta et al. (2009) khi bo sung tanin
tir quebracho véi cdc muc tu 0;10; 15; 20 va 25% (trén trang thai kho co ban)
c6 cac gid tri vé sb luong khi tong do duoc sau 24 gio 12 40,8; 38:0; 36,0; 34,8
va 32,7 (ml/200g VCK) (P<0,05). Tuwong tu Vi bd sung tanin tir nguon
mimosa ¢ cac gia tri khi tong sé la 43,2; 40,8; 37,2; 34,0; 30,8 va 30,5
(ml/200 VCK) (P<0,05).

Ty Ié khi CH,4 khéc biét c6 v nghia thong ké giita cac nghiém thuc
(P<0,05) véi CAC gié tri 18,5; 16,7; 15,0; 13,4; 13,0 va 11,8% tuong @ng Véi
cac mirc bd sung tanin tir 0; 10; 20; 30; 40 va 50 g/kg VCK. Két qua lugng khi
CH, bién dong giam tir 21,5 xuéng con 8,9 (ml/g VCK). Két qua nay ciing cho
thiy bo sung tanin tir cdy Mai dwong dd cho két qua la giam thai mé tan Vi
muc thap nhat 25,1% khi bo sung tanin ¢ mic 10 g/kg VCK va cao nhat la
58,6% khi b6 sung tanin & muc 50 g/kg VCK. Két qua nay phl hop véi béo
céo cua Huang et al. (2011), véi mirc ting cta chiét xuat tanin 0 - 25 mg/500
mg VCK tir 14 Binh linh vao khau phan co ban la cé Sa. CAc tac gia da bao cao
rang c6 su sut giam tong luong khi san sinh caa cac muac bd sung tanin trong
khau phan so véi ddi ching bién dong tir 12,7% dén 24,3%.



Bang 4.10. Thé tich khi tong sd, ty 1&é CH, , CH, (ml) va ty 1é CO, cua cac
khau phan thi nghiém

Chi tiéu Nghiém thuc SE P

LMD0O0O LMD10 LM LMD30 LMD40 LMD50

D20
Thé tich khi sinh ra sau 24 gio

Téng sé 58,0° 485" 437" 416° 396° 375 15 001
(ml/500mg VCK) ¢

CH, (%) 185* 16,7  150° 134 130* 11,8 0,1 0,01

CH,(ml/gVCK) 215  16,1°  13,1° 112“ 10,3 89° 05 0,01

CO, (%) 62,7 59,9  57,0° 549  521° 50,6' 0,1 0,01

Ghi cha: LMDO0O: ddi ching, Co Long tay an tu do; LMD10, LMD20 va LMD30: Co Léng tay an tu
do, bé sung ty I Mai dwong dap tng murc tanin 1a 10, 20 va 30g/kg vat chat kho.
% 13 cac s6 cuing hang mang chir s6 phu khac nhau thi sai s6 khéc biét c6 y nghia théng ké (P< 0,05)
Trong diéu kién in vitro, bd sung 20% cay Sinh diép (Biophytum
petersianum) (chtra 4,3% tanin) va So diia (Sesbania grandiflora) (chtra 1,9%
tanin) vao khau phan da lam giam lan luot tir 17% — 25% va 9,2% - 10,3%
luong mé tan thai ra ma khong anh hudng dén ty 1é tiéu hda chat kho (Hariadi
and Santoso, 2010). Jayanegara et al. (2011) dua vao khau phan ngudn tanin
tur cdy Dai ngua (Swietenia mahagoni), cay Keo tugng (Acacia magnium) va
cay Binh linh, két qua cho thay giam thai mé tan 78,3%, 65% va 43,4% tuong
tng. Nghién ctu ciaa Min et al. (2005) ciing cho thdy khi bd sung tanin dam
dic trén 10 mg/g VCK lam giam thai mé tan trong diéu kién in vitro.

B4o céo cua Barman and Rai (2008) da cho thdy san xuat khi trong ong
nghiém giam v&i muc ting tanin trong khau phan (P<0,05). CAc tac gia ciing
cho thay rang hé vi sinh vat da c6 cta dé cd kha nang chiu dung 1én dén 4%
tanin cia vo cay keo nilotica trong khau phan ma khéng anh hudong dén kha
nang tidu hoa chat dinh dudng trong diéu kién in vitro.

Trong diéu kién in vitro, khau phan st dung cay Mai duong tao mé tan it
hon 50% so voi khau phan si dung cdy Anh dao gia hay la Mit (Silivong et
al., 2013). Céc tac gia ciing cho thay 14 Mai duong cho két qua san xuat mé
tan thap nhat khi so sanh véi cac 14 cdy thic an cho gia suc nhu 14 Mit
Artocarpus heterophyllus, Keo la4 tram Acacia auriculoformis, cady Binh linh
va cay Tring céa.



Trong thi nghiém vé&i khau phan co ban 1a c6 Long tiy, c6 tuong quan
nghich gitta mac bd sung tanin trong khau phan véi luong mé tan sinh ra voi
phuong trinh y= - 0,2359x + 19,413, véi hé s6 xac dinh hoi quy la R? = 0,8693
va hé s6 twong quan cao r=0,932 va P=0,000 (Hinh 4)

y =-0,2359x + 19,413
R2=0,8693

Ham luwong CH4 (ml/g VCK)

0 10 20 30 40 50 60
Miic tannin bd sung trong khau phan (g/kg vat chat kho)

Hinh 4.6. Tuwong quan giita muc b sung tanin trong khau phan véi lugng mé tan
sinh ra v&i khau phan co ban 14 c6 Long tay

Trong diéu kién thi nghiém in vitro, bé sung cac muc tanin tir 1a cay
Mai duong vao khau phan co ban 1a c6 Long tay lam giam luong khi tong sé,
CO, va CH,, giam luong NH3 sinh ra va sb giam sb luong protozoa theo mirc
tang cua tanin trong khau phan. Céc thong sé cua dich da cé déu phd hop Véi
sinh ly binh thuong cua gia suc nhai lai.

4.3. Thi nghiém 3: Anh hudng cua cdy Mai duong 1én tiéu hoa va sinh mé tan cua dé
giai doan sinh truong véi khau phan co ban 1a Rau mudng

4.3.1. Lwong dudng chat in vao cia dé & cac nghiém thic thi nghiém

Luong thirc an tiéu thu la nhan t6 quan trong trong dinh dudng gia suc
boi ngudn dudng chat anh hudng téi sac khoe va ning suit cua gia stc. Luong
an vao cao la yéu té vo ciing quan trong dé dam bao dudng chit cho duy tri va
san xuat (Devendra, 1991). Két qua luong vat chat kho, chat hitu co, protein
tho, NDF va ADF an vao cia dé thi nghiém thé hién & Bang 4.11.

Két qua luwong vat chat kho an vao khong c6 sy khéac biét giira cac
nghiém thac (P>0,05) véi cac gia tri 442, 459, 464 va 471 g/con/ngay, tuong
ing c&c nghiém thirc RMDO00, RMD10, RMD20 va RMD30. Ty I¢ vat chat
kho an vao trén khdi lugng co thé cua dé thi nghiém véi céc gia tri 2,8; 2,8;
3,0 va 3,0 twong ung voi cac nghiém thauc RMDO00, RMD10, RMD20 va
RMD30. S khac biét nay ciing khong c6 ¥ nghia théng ké (P>0,05). Luong



vat chat kho in vao cua dé thi nghiém phi hop bdo céo cua Pinh Vin Binh
(2004) cho rang nhu ciu vat chat kho d6i véi dé thit cin dap ang trung binh
khoang 3% khdi luong co thé. Trong thi nghiém, khau phan co ban 13 Rau
mubng véi 21,45% protein thd 1a mot thuc liéu giau dinh dudng va ngon
miéng d6i voi dé thi nghiém. Thém vao dé, Rau mudng dugc phoi héo, vét
chat kho tang cao ciing 12 yéu té gitp ting luong an vao cua de.

Bang 4.11. Luong vat chat khd, chét hitu co, protein thd, ADF va NDF in vio
(g/con/ngay) cua dé thi nghiém

Chi tiéu Nghiém thuc thi nghiém SE P

RMDO0 RMD10 RMD20 RMD30

Rau mudng, 337 299 250 208 13,5 0,00
g/con/ngay 2
Thie &n hon hop, 105 105 105 105 - -
g/con/ngay

Mai duong, 0 54,6 110 158 3,12 -
g/con/ngay

Tanin 0 4,86 9,78 14,1 0,25 -
VCK an vao, 442 459 464 471 13 0,49
g/con/ngay 0
% VCK/kg Khi 2,8 2,8 3,0 3,0 0,1 0,43
luong co thé 3
Protein thd an vao, 89,0 92,8 94,0 96,5 3,26 0,49
g/con/ngay 2
CHC an vao, 397 413 421 428 11,7 0,34
g/con/ngay 3
NDF an vao, 145 135 125 122 50 0,06
g/con/ngay 4
ADF an vao, 107 112 119 123 34 0,05
g/con/ngay 2

RMDOO0: di ching, Rau muéng an ty do; RMD10, RMD20 va RMD30: Rau muéng an ty do, b sung
ty 1&¢ Mai duong dap (g muc tanin 1a 10, 20 va 30g/kg vat chat khd



Ham luong protein thd cia Mai duong va Rau mudng khong khéc biét,
do d6 muc protein thé an vao cua dé thi nghiém khéng c6 su khéc biét
(P>0,05) vai cac gia tri 89,0; 92,8; 94,0 va 96,5 g/con/ngay tuong (rng Vi cac
nghiém thac RMD00, RMD10, RMD20 va RMD30. Nhu cau protein thé cua
dé phu thudc nhiéu yéu t6 lién quan dén gidng, khdi lwong, cac qua trinh sinh
Iy sinh hoa trong co thé, diéu Kién moéi truong va cac ngudn thiee an. Doi voi
dé c6 khéi lugng tir 15 kg trong diéu kién khi hau nhiét doi dé tang trong 100
g/con/ngay thi mdi dé can phai duoc cung cip 90 g protein thd tir thire dn va
59 g protein tidu hoa (Ledin, 2004). Cac khau phan trong thi nghiém déu dap
tmg duoc nhu cau nay cua dé tang trudng.

Bén canh d6, quan sat qua trinh nudi thi nghiém ciing cho thay céc thuc
liéu thi nghiém déu 1 nhitng thuc liéu c6 do ngon miéng theo th tu thire dn
hdn hop, ké tiép 1a Mai duong va sau cung 1a Rau muéng. Theo Alonso - Diaz
et al. (2010) so thich va lya chon cua vat nudi véi loai thirc an 1a mét cong cu
hitu ich dé danh gia cac hop chat thi cip cua cay thirc dn nhiét doi. Diéu quan
trong 1 sy lya chon cua gia stc an co phan &nh gia tri ham luong hop chat thir
CAp VA Sy san ¢d cua cac cay nhiét doi cung cap chat dinh dudng cho vat nudi
(lason and Villalba, 2006). Gia suc nhai lai nho thuong hudng téi chon sir
dung céc thuc liéu cd ty 1€ tiéu hda cao (Hadjigeorgiou et al., 2003).

Tanin c6 nhitng han ché trong dinh dudng caa vat nudi, nhung né ciing
dem lai nhiéu lgi ich vi sir dung tanin cho gia stc nhai lai 12 bao vé protein
khoi su 1én men ¢ da co. Céac két qua nghién ciu cho thay dé c6 kha ning
chéng lai cac tac dong tiéu cuc cua tanin trong cdy nhiét doi cao hon so voi
ctru. Diéu nady tao ra thuan loi 12 cai thién mac tiéu thu thirc 3n va ning suét
vat nubi (Alonso - Diaz et al., 2010). Su hién dién cua tanin véi phuc hop
protein trong da co khong chi quan trong trong viéc tranh chudng hoi da co
(Aerts et al., 1999) ma con lam ting luong dn vao bang cach lam cho khdng
gian da co tréng hon do d6 tao thuan loi cho qué trinh thu nhan thie an (Barry
and McNabb, 1999). Hon nira, cdy thirc an gia suc va cay bui chua tanin
khong phai 1a mot ngudn thire n quan trong ciia con ngudi, nén day 1a nguon
dinh dudng dang ké cho gia stc nhai lai vi dap tng duoc hai myc dich 1a thich
nghi véi diéu kién khic nghiét va da dang moéi truong sinh hoc (Makkar,
2003).

Kaewwongsa (2014) d3 tién hanh thi nghiém tiéu hoa trén dé ting truéng
sir dung bot 14 Mai duong thay thé bot dau nanh. Két qua cho thiy ham luong
vat chat khé an vao gia tang voi cic gid tri 511,2; 516,1; 523,4 va 525,4
g/con/ngdy twong tng véi cac mic bo sung Mai duong vao khau phan 0; 33,3;



66,7 va 100%. Thi nghiém cua Bui Phan Thu Hang et al. (2012) st dung &
Xoan (Melia azedarach) b sung Mai duong vao khau phan cta dé ting
truong. Béo c&o cho thady muac vat chat kho in vao gia ting tir 562 dén 631
g/con/ngdy so véi muc dn vao cua khau phan ddi ching 527 g/con/ngay
(P<0,001). Bengaly et al. (2007) b sung tanin tir Acacia dealbata va Acacia
mearnsii trong khau phan cua dé ting trudng Vi cac mic tir 9,4 dén 28,8 g/kg
vat chat khd. Két qua cho thay ham lugng tanin bé sung khdng anh huong dén
d6 ngon miéng va gia taing murc an vao cua dé thi nghiém.

Thi nghiém dugc st dung nhiéu thyc liéu trong khau phan nén di 1am gia
ting murc dn vao cua dé thi nghiém. Diéu ndy phi hop véi nghién ciru cho gia
stc nhai lai an cac cay chira tanin dudi dang thie an don 1é hozc phdi hop Véi
nhiéu loai thyc liéu thi déu anh huong dén sé thich va mac an vao cua gia suc
nhai lai nho (Provenza et al., 2009). Rogosic et al. (2006) bao c&o rang murc an
Vvao cua dé gia ting khi dugc cung cap nhiéu loai cay thirc an dé chon lya hon
1a khi duoc cung cap mét thuc liéu don 1é duy nhat.

4.3.2. Ty 1@ tiéu hoa biéu kién cac thanh phan dinh duéng cia dé & cac
nghiém thwc thi nghiém

Gia tri dinh dudng cua mot loai thire an duoc thé hién bang ham lwong
dinh dudng, kha ning tiéu hoa, tinh ngon miéng va anh huong két hop cua nd
véi cac loai thirc an khac. Lién hé vai kha niang an vao cua cac loai cay thac
an la kha nang ti€u hoa. Gia tang kha nang ti€u hoa c6 nghia 1a moét ty 1€ cac
dudng chat duoc tiéu hoa va hap thu (Devendra, 1991). Ty Ié tiéu hoa biéu
kién cac thanh phan dinh dudng cua cac khau phan thi nghiém duoc trinh bay
qua Bang 4.12.

Ty 1¢é tiéu hoa biéu kién vat chat kho va chat hitu co khong c6 su khac
biét gitra cac nghiém thurc véi cac gia tri 68, 71, 72 va 74% cho tiéu hoa vat
chat khé va 70,3; 73,2; 74,2 va 76,1 cho tiéu hoa chat hiru co tng Véi cac
nghiém thiec RMDO00, RMD10, RMD20 va RMD30 (P>0,05).



Bang 4.12. Ty Ié tiéu hoa dudng chat biéu kién va N tich liy

Chi tiéu Nghiém thtrc thi nghiém SE P

RMD00 RMD1 RMD20 RMD30

0

Ty lé tiéu hoa biéu kién (%)
Vit chat kho 68,0 71,3 72,2 743 2,17 0,310
Protein thd 70,1 72,9 73,0 740 243 0,717
Chat hiru co 70,3 73,2 74,2 76,1 2,09 0,341
NDF 70,4 72,8 72,9 76,2 2,54 0,495
ADF 55,9 59,5 60,1 62,8 3,56 0,614
N tich 1y (g/ngay)
N in vao, g/ngay 1425 14,85 15,05 15,45 0,52 0,492
N trong phéan, 4,24 4,05 4,08 4,02 0,31 0,957
g/ngay
N  nuéc tiéu, 3,61 3,60 3,66 395 0,37 0,897
g/ngay
N tich lity, g/ngay 6,40 7,21 7,31 7,48 0,91 0,838

Ghi ch: RMDO00: di chirng, Rau mudng an tu do; RMD10, RMD20 va RMD30: Rau mudng an tu
do, bé sung ty 16 Mai dwong dap tng muc tanin 1a 10, 20 va 30g/kg vat chat khd

Ty Ié tiéu hoa protein thé cling khong khac biét gitra cac nghiém thac véi
cac gia tri 70,1; 72,9; 73 va 74% tuong uwng cac nghiém thac RMDOO,
RMD10, RMD20 va RMD30 (P>0,05). Ty I¢ tiéu hoa protein thd cua Mai
duong twong duong voi két qua bao cdo cua Kaewwongsa (2014) véi cac gia
tri tir 65,02 dén 70,53%. CAc gia tri nay thip hon so vdi khau phan si dung
bot dau nanh (79,94%) vi protein cia dau nanh c6 gia tri sinh hoc khéa cao.
Theo Kaewwongsa (2014) bot 14 Mai duong c6 thé st dung dé cai thién ham
luong protein thd trong chin nudi va thay thé 100% bot dau nanh trong cong
thirc thirc &n hon hop cho dé ting truong.



Mot sé nghién ctiru cho thiy tim quan trong cua tanin trong mot sé loai
thie an c6 tac dong co loi véi lugng an vao vwra phai (Min et al., 2003;
Waghorn and McNabb, 2003). Muc tiéu thu duéi 50 g/kg tanin tinh trén vat
chat khd (10 - 40 g/kg vat chat kho) cai thién ty 18 tiéu hoa dudng chét trong
thire dn cua gia sc nhai lai, chi yéu 1a do giam su phan giai protein trong da
Co, tang bypass protein vao duong rudt thdng qua phirc hop véi protein (Ben
Salem et al., 2005; Min et al., 2006) va cung cap cac axit amin thiét yéu cho
su hap thu ¢ rudt non (Min et al., 2003). Nong d6 tanin trong khau phan ciing
Vvé6i céac thuoc tinh ciu tric c6 anh hudng dén kha ning hoa tan cua phic hop
protein - tanin (Mueller - Harvey, 2006). Trong bao cdo cua Barry and
McNabb (1999) néng do cao cua tanin trong Lotus pedunculatus (75 - 100
g/kg vat chat khd) 1am giam mirc an vao tu nguyén va tiéu hoa carbohydrate.
Nong d6 trung binh cua tanin trong Lotus corniculatus (30 - 40 g/kg vat chat
kho) ting su hap thu cac axit amin thiét yéu tir rust non ma khong anh husng
dén luong thire an an vao, do d6 nang cao hiéu qua chuyén héa thirc n. Voi
muc t6i thiéu 5 g/kg vat chat kho co thé gitp phong ngtra cac bénh vé ky sinh
tring cho gia stc trong diéu Kién chan tha. Tir d6 cho thay bo sung tanin trong
khau phan lam ting hiéu qua cta qua trinh tiéu hoa protein va ning suat chin
nubi gia suc nhai lai.

Luong nito @n vao va nito tich liy nhin chung khac biét khdng cé y
nghia thong ké giita cac nghiém thirc (P>0,05). Nito dn vao cao nhat & nghiém
thize RMD30 (15,5 g/ngay) va thap nhat & nghiém thac RMDOO (14,3 g/ngay).
Luong nito tich lily cao nhat & nghiém thac RMD30 14 7,48 g/con/ngay va
thap nhat ¢ nghiém thirc RMDOO 1a 6,4 g/ngay. Két qua luong nito tich gia
tang 12,7; 14,2 va 16,9% tuong tng véi RMD10; RMD20 va RMD30 so véi
khau phan d6i ching. Lugng nito tich lily trong thi nghiém cao hon so véi
nghién ctu cua Pathoummalangsy and Preston (2006) véi cac gia tri tir 3,33
dén 7,39 g/con/ngay. Mt N tich lity ctia khau phan déi ching tuong tu trong
bao céo cua Silivong and Preston (2015) khi sir dung Rau mudng trong khau
phan dé tang trudng Vai gia tri 6,1 g/con/ngay.

Kongvongxay et al. (2011) tién hanh thi nghiém trén dé ting truong voi
khau phan co ban 1a 14 trang c& (Muntingia calabura). Két qua cho thay gia
ting muc thay thé Mai duong trong khau phan lam gia ting muc vat chat kho
an vao, ty I¢ tiéu hoa biéu Kién protein thd va do d6 gia taing mic N tich liy.
Muc N tich liiy trén % N an vao ting dan tir 26,2 dén 59,4% tuong (ng VGi
cac muc bd sung 25 va 75% vat chat kho tir cay Mai duong. Két qua nghién
ctru ciing cho thidy mdi twong quan gitta ty 1& protein b6 sung tir Mai duong va
N tich lity ¢6 méi twong quan thuan véi R® = 0,77. Tur nhitng két qua trén day



d3 minh ching v& ngudn protein tir cdy Mai dwong c6 gia tri sinh hoc cao va
duogc sir dung hiéu qua hon trong tong hop protein cua dé ting trudng.

Két qua céc chi tidu dich da co cua dé thi nghiém thé hién & Bang 4.13.
Két qua cho thay & thoi diém trude khi cho an va sau khi an 3 gio, pH dich da
coé cua dé trong thi nghiém & cac nghiém thirc khac biét khong c6 y nghia
thng ké (P>0,05). Animut et al. (2008) cho biét gia tri pH dich da co dé c6 b
sung tanin vao khau phan c6 gié tri tir 6,6 — 6,72. Trong thi nghiém, gia tri pH
dich da co cua dé sau khi an 3 gio thay doi tir 6,63 — 6,7. Diéu nay cho thay
viéc thay thé Mai dwong khong 1am anh hudng méi trudng da co cua dé thi
nghiém.

Nong dé N-NHj3 tai thoi diém 0 gior dao ddng trong tir 12,1 dén 13,2
mg/100ml (P>0,05), phtu hop vdi két quad ctia Animut et al. (2008) la 12,0
dén 13,3 mg/100ml. O’ thoi diém sau khi dn 3 gio, ndng d6 N-NHs (22,2 -
23,7 mg,/100ml) (P>0,05).

Bang 4.13. Anh huong cua Mai duong trong khau phan 1én cac chi tiéu dich
da co cua dé thi nghiém

Chi tiéu Nghiém thuc thi nghiém SE P

RMDO0 RMD10 RMD20 RMD30

pH
Trudc khi cho an 7,20 7,07 7,13 7,17 0,10 0,830
Sau khi cho an 3 gio 6,64 6,63 6,67 6,70 0,01 0,964

NH3, mg/100ml

Trudce khi cho an 12,1 13,2 12,9 13,1 0,52 0,482

Sau khi cho an 3 gio 23,7 23,3 22,2 225 0,36 0,095

RMDOO0: d6i ching, Rau muéng an ty do; RMD10, RMD20 va RMD30: Rau muéng an tu do, b sung
ty 1& Mai duong dap (g muc tanin 1a 10, 20 va 30g/kg vat chat khd

4.3.3. Anh hwéng ciia cAy Mai dwong trong khau phan Ién sinh mé tan
Nghién cau cua Shibata et al. (1992) trén dé va ciru sir dung khau phan
c6 kho va thirc an hdn hop. Két qua thi nghiém cho thay muc sinh khi cua ctru
34,3 I/ngay va 25,9 I/kg vat chat kho an vao. Di véi dé sinh mé tan 25,2
I/Ingdy va 27,1 I/kg vat chat kho an vao. Két qua sinh khi mé tan cua céc



nghiém thtc thi nghiém thé hién & Bang 4.14. Tong luong khi mé tan phat thai
(lit/ngay) cua dé thi nghiém véi cac gia tri 10,2; 10,3; 9,7 va 9,4 lit/ngay tuong
g véi cac nghiém thirc RMDO00, RMD10, RMD20 va RMD30 (P>0,05). Két
qua nghién ciu cua Kongvongxay et al. (2011) cho thay phat thai khi khi mé
tan cua dé thi nghiém giam khi thay thé Mai dwong trong khau phan ¢ muc
cao nhat 1 42% véi mac bd sung 50% vat chat khd, tuong tng véi 72% N tir
Mai duong. Nghién ctru ciia Bui Phan Thu Hang et al. (2012) trén dé giai doan
sinh truéng ciing cho két qua giam thai mé tan khi bd sung cay Mai duong vao
khau phan. Diéu ndy thé hién rd vai trd cua cay ho dau giau tanin lam giam
thai mé tan va dugc bao cdo bai nhiéu tac gia nhu Puchala et al. (2005) va
Hess et al. (2006).

Animut et al. (2008) tién hanh thi nghiém trén dé tang trudng Voi cac
muc tanin tir Lespedeza striata, nghién cau cho thay sinh khi mé tan giam tur
32,8 dén 58,4%. Sinh khi mé tan giam 26% la s6 liéu duoc béo céo bai Dias -
Moreira et al. (2013) khi cho ctru an khau phan chita mic tanin 1a 40 g/kg
VCK tur cady Binh linh.

Bang 4.14. Anh huéng cua Mai duong trong khau phan 18n sinh mé tan cua dé

Chi tiéu Nghiém thtrc thi nghiém SE P

RMD00 RMD10 RMD20 RMD30

Lit/ngay 102 103 9,7 94 050 0,553
Lit/kg VCK an vao 233 224 209 20,1 145 0,446

Littkg VCK tiéu 35,1 31,6 29,0 27,1 2,77 0,292
héa

Littkg CHC tiéu 37,6 34,2 31,0 29,0 3,00 0,288
hoa

RMDOO0: di chirng, Rau muéng an ty do; RMD10, RMD20 va RMD30: Rau muéng an ty do, b sung
ty 1& Mai duong dap (g muc tanin 1a 10, 20 va 30g/kg vat chat kho

Thiee dn cho dé chu yéu la chit xo va duoc tiéu hoa chinh nhd vao hé vi
sinh vat trong da c6 1én men. Dé hé vi sinh vat da c6 duy tri su séng va hoat
dong tét can phai c6 ngudn nang luong can thiét cho duy tri va phan giai thic
an, ngoai ra hé vi sinh vat nay ciing can ngudn nito dé tong hop nén protein
cho chinh vi sinh vat. Theo Kurihara et al. (1997), céc loai thirc n cung cap
cho gia stc nhai lai ¢6 anh huong 16n dén san xuét khi mé tan. Sy san sinh khi



mé tan bj anh huéng boi chat lugng va sé luong cua thire an chin nudi. Dac
diém cua khau phan, ty 1¢ tiéu hda va muc thu nhan thiic an ciing anh hudng
Ién san xuat khi mé tan. M@ tan tao ra giam khi mirc nu6i dudng ting hay khi
ty 1¢ tiéu hoa cua khau phan dugc cai thién.

Theo Shibata et al. (1993), mé tan tu tiéu héa va Ién men da co con phu
thudc vao yéu t luong thirc an an vao. Cai thién chit lugng thire dn 1am ting
luong thurc an an vao cua vat nudi, sé lam giam thoi gian luu trong da co va
chuyén dich dudng chat tiéu hoa tir da coé xudng rudt (Eckard et al., 2010).
Ddng thoi tanin ciing 1am giam sy san sinh khi mé tan théng qua &c ché truc
tiép dén sy tang truong cua methanogen, Protozoa va vi sinh vat san xuat
hydro khéc (Patra, 2010; Tavendale et al., 2005). Do dé, cdy ho dau c6 thé
thay thé thirc an tho xanh khac trong khau phan cua gia sdc nhai lai nho trong
chién Iuoc dinh dudng giam thiéu khi nha kinh. Nghién ciu cua Pinares -
Patino et al. (2003) ghi nhan giam thai mé tan tir ciru chan tha tir 8 dén 13%
khi tiéu thu cac thirc an giau tanin la Lotus corniculatus. Tuong tu nhu vay,
Carulla et al. (2005) bao cao két qua lwong khi mé tan thai giam 12% khi sir
dung cdy Keo den Acacia mearnsii & muc 41 g/kg VCK trong khau phan cua
ctru ma khéng 1am giam tiéu hoa chat xo.

Luong khi mé tan thai ra tinh trén vat chat kho an vao bién dong giam
V6i cac gia tri 23,3; 22,4; 20,9 va 20,1 lit/kg vat chat kho twong Gng Vi céc
muc tanin bd sung trong khau phan 0, 10, 20 va 30 g/kg VCK (P>0,005). Két
qua cho thay luong khi mé tan thai ra giam 3,45; 9,91 va 13,4% so véi khau
phan doi chung. Su thai khi mé tan tinh trén chat hitu co tiéu héa ciing theo
khuynh huéng trén giam véi cac gia tri 37,6; 34,2; 31,0 va 29 I/kg chat hiru co
tiéu hoa twong rng va&i cac muc tanin bd sung trong khau phan 0, 10, 20 va 30
g/kg VCK. Két qua nay cho thay chat hitu co tiéu hoa cang cao thi sy thai khi
mé tan tinh theo chat hiru co tiéu hoa cang giam.

Cac két qua trén cho thay cac khau phan thi nghiém dap ung day da nhu
cau dinh dudng cho dé ting trudng va rat ngon miéng, tir 46 gia ting muc in
vao va ty Ié tiéu hoa dudng chat. Theo Paustian et al. (2006) va Steinfeld et al.
(2006) cuong do sinh khi mé tan tur da co cua gia suc nhai lai giam khi lugng
thirc 4n an vao ting 1én tir d6 1am cho téc do luu chuyén cua thirc an ting
trong da co. Thém vao do, cac thuc liéu trong khau phan chat luong tét co ty
& tiéu hoa cao ciing lam giam thai mé tan cua da co. Két qua cho thay cac loai
ho dau giau tanin ngan chan phan giai protein trong da co va da duoc bo sung
vao khau phan nhiam gép phan trong viéc giam thiéu khi mé tan tir gia stc nhai
lai.



4.3.4. Anh hwéng ciia cAy Mai dwong trong khau phan 1én céc chi tiéu
sinh hda mau va ham lwong proline c6 trong nwéc bot cua dé thi nghiém

Theo Caldeira et al. (2007) cac thong tin thu dugc tir cac chi s6 sinh hoa
MAu cung cap co sé Vé tinh trang trao doi chat va cac réi loan co thé gitp diéu
chinh ché d6 nudi dudng va cai tién ning suit san xuit cua gia sic. Cac gia tri
vé céc chi tiéu sinh hda mau cua dé thi nghiém duoc thé hién ¢ Bang 4.15. Két
qua chi tiéu glucose trong mau vai cac gia tri 3,49; 3,52; 3,94 va 3,3 mmol/L
tuong ng Vvaéi cac nghiém thac RMD00, RMD10, RMD20 va RMD30. Su
khac biét nay khong c6 y nghia thong ké (P>0,05) va nam trong khoang gia tri
sinh 1y binh thuong cua dé theo Fraser and Mays (1986); Latimer et al. (2011)
va Kaneko et al. (2008).

Nghién cau cua Silanikove et al. (1996) trén 4 dé cai 2 - 3 nam tudi
giong dia phuong s dung khau phan véi muc tanin an vao tir 10 - 23
g/kg/ngay tir cac 14 giau tanin, dé thi nghiém khdng c6 dau hiéu doc hai sau
khi tiéu thu. Nong do céc chat chuyén hoa trong mau khong cd khéc biét so
V6i dé an rom lta mi va ndng do trong pham vi binh thuong.

Bang 4.15. Anh huéng ciia Mai duong trong khau phan 1én céc chi tiéu sinh
héa mau va ham lugng proline trong nudce bot cua dé thi nghiém

Chi tiéu Giatri Nghiém thirc thi nghiém SE P

binh
thudng

RMDO0O RMD10 RMD20 RMD30

Glucose (mmol/L) 2,78 - 4,16 3,49 3,52 3,94 3,30 0,24 0,352

Protein  tong s 64— 70 60,4° 64,0 67,7 70,6° 1,77 0,028
(9/n)

Albumin (g/1) 27 -39 29,0° 31,2° 31,2° 33,3° 0,42 0,002
UreaN 0 gio mmol  3,6-7.1 6,17 6,13 6,28 6,58 0,17 0,325
UreaN 3gio mmol  36-71 6,68 6,43 6,70 7,05 0,19 0,244

Ham luong proline trong nudc bot

Proline (ng/g) - 111 87,3 118 103 8,02 0,135

Ghi cha: RMDO00: dbi chimng: Rau mubng an ty do; RMD10, RMD20 va RMD30: Rau mudng an tu
do, bé sung ty 16 Mai dwong dap tng muc tanin 13 10, 20 va 30g/kg vat chat khd

- C4c chir ™ ¢ khac nhau trén cling mét hang 1a ¢ ¥ nghia théng ké (P<0,05) theo phép thir Tukey



Chi sb protein toan phan cua dé thi nghiém véi cac gia tri 60,4; 64,0;
67,7 va 70,6 g/L twong rng véi cac nghiém thaue RMD00, RMD10, RMD20
va RMD30. Sy khac biét nay c6 ¥ nghia thong ké (P<0,05), cac gia tri nay van
nam trong khoang gia tri sinh 1y binh thudng cua dé tir 61 — 74,5 g/L theo
Fraser and Mays (1986). Albumin 1a protein chinh chiém khoang 60% protein
toan phan. Két qua phén tich cho thay albumin trong mau dé thi nghiém & cac
nghiém thic c¢6 sy khac biét ¢ ¥ nghia thong ké (P<0,05) véi cac gia tri 29,0;
31,2; 31,2 va 33,3 g/L, tuong tng vdi cac nghiém thic RMDO00, RMD10,
RMD20 va RMD30. Tuy nhién cac gia tri van trong khoang sinh 1y binh
thuong theo Fraser and Mays (1986); Latimer et al. (2011) va Kaneko et al.
(2008).

Két qua phan tich ham luong uré trong mau trude khi cho dé an véi cac
gia tri 6,17; 6,13; 6,28 va 6,58 mmol/L tuong tng vdi cac nghiém thic
RMDO00, RMD10, RMD20 va RMD30. Sau khi dn 3 gid, két qua phan tich véi
cac gia tri 6,68; 6,43; 6,70 va 7,05 mmol/L tuong Gng v61 cac nghiém thirc
RMDO00, RMD10, RMD20 va RMD30. Két qua phan tich ham lugng uré trong
mau sau 3 gio ting lén tuy nhién, cac gia tri ndy van nam trong khoang sinh 1y
binh thudng cta dé bién dong tir 3,6 — 7,1 mmol/L. Két qua thi nghiém twong
tu v6i béo cdo ciia Ben Salem et al. (2003) khi bd sung tanin vao khau phan
ciia dé dia phuong. Béo cdo ciing cho thdy, khong co su khac biét giita cac
khau phan thi nghiém va cic chi tiéu sinh héa méau ciing nam trong gidi han
sinh 1y binh thudng. Jan et al. (2015) tién hanh thi nghiém trén dé duc c6 khoi
luong 21,33 kg bd sung 1,96% ngudn tanin tir hon hop bot 14 Oi va arissa
spinarum (ty 18 65:35 tuong ung). Két qua cho thay c6 sy gia ting protein tong
s, glucose va canxi.

Kha ning thich nghi cta gia stc nhai lai véi khau phan cé tanin 1a mot sé
lien két trong hé thong tiéu hda. Mot trong nhitng phan tng sinh 1y dau tién
xay ra trong khoang miéng 1a su thay doi sb luong va thanh phan caa nudc bot
(Mueller - Harvey, 2006). Tanin gin két véi protein cua nuéc bot nhu mot
hinh thirc dé 1am giam bét anh huong cua tanin trong khau phan cua gia suc
nhai lai (Waghorn, 2008). Ham lugng proline trong nudc bot cua dé thi
nghiém khong co su khac biét gitra cac nghiém thac (P>0,05) vai cac gié tri
111; 87,3; 118 va 103 pg/g twong (tng vai cac nghiém thuc RMDO00; RMD10;
RMD20 va RMD30. Diéu nay c6 thé 1a do ham lwong tanin bo sung trong
khau phan van con ¢ mac thap. Trong nghién ctu cia Yisehak et al. (2012),
bd sung tanin trong khau phan cua bo 12 & mic thap (CT <50 g/kg) va mic
cao (CT >50 g/kg). Két qua cho thdy ham lugng proline trong nudc bot cé su
khac biét véi cac gia tri 8,1 va 10,4 mg/g twong tng véi nong do thap va cao



(P<0,01). Trong diéu kién sinh ly tiéu hoa thi dé tiét ra nhiéu nuéc bot hon
ctru (Dominigue et al., 1991), thém vao do6, dé cd thé tiét ra ndng d6 mucin
trong nudc bot cao hon so véi ciru hodc trau bo, vi 1y do d6 dé co thé sir dung
khau phan c6 ham luong tanin cao (Van Soest, 1994). Béo cao cua Gilboa et
al. (1995) ciing cho thdy rang nudc bot ¢ tuyén mang tai cua dé trong dbi giau
proline (6,5%), glutamine (16,5%) va glycine (6,1%). Pay la nhitng axit amin
dugc biét dén dé ting cuong cac lién két protein va tanin (Mehansho et al.,
1987). Provenza and Malechek (1984) nghién ctru trén dé an cay bui giau
tanin, két qua thu thap mau thtrc an tir thuc quan cua dé cho thay giam 50%
tanin. Céc tac gia ciing cho rang mac du protein giau proline khdng hién dién
trong nudC bot ciia dé nhung cac axit amin khac ctia protein nudc bot da gop
phan hinh thanh khu phiic hop véi tanin dé giam tac dong tiéu cuc cua tanin.
Hai nhom axit amin cua protein nudc bot Ia proline va histatins cé kha nang
trung hoa céac hop chat polyphenolic (Costa et al., 2008).

Nong d6 protein trong nudc bot ¢ tuyén mang tai cia dé dn khau phan c6
b sung tanin 1a 550 (ug/l) cao hon so véi dé chi dn rom lta mi (212 pg/l).
Diéu nay cho thay khi dé st dung khau phan c6 tanin thi tuyén mang tai sé
tang cuong sy bai tiét ciia cac protein trong nudc bot (Gilboa et al. (1995) va
Foley et al. (1999). C4c proline nay lién két vai tanin thanh phac hop tanin -
proline va phtic hop nay on dinh trong dudng tiéu hoa. Co ché nay c6 tac dung
lam giam anh huong baéi vi chat cua tanin, do do cai thién mac an vao va cai
thién tiéu hoa cua khau phan giau tanin (Narjisse et al., 1995). Cac két qua
trén cho thiy ham Iuong tanin trong khau phan 1a 30 g/kg vat chat kho van ¢
muc phi hop va khong anh huong dén sinh 1y tiéu hoa cua dé ting trudng.

T6m lai, bo sung Mai duong vao khau phan co ban 1a Rau mudng tuong
rng véi muc tanin tir 0 g/kg vat chat kho dén 30 g/kg vat chat kho di 1am ting
dan muc tiéu thu thie an, lugng nito tich gia ting tir 12,7% dén 16,9% va
lwong khi mé tan thai ra tinh trén vat chat khé an vao bién dong giam tir 3,45%
dén 13,4%. O muc tanin trong khau phan 1a 30 g/kg vat chat kh 1a téi wu, cho
ty I€ tiéu hoa cao va giam thai mé tan.

4.4. Thi nghiém 4: Anh hwéng ciia Mai dwong 1én tiéu héa, sinh mé tan
ciia dé giai doan sinh truéng dwoc dn khau phin co sé 1a c6 Long tay

4.4.1. Lwong dudng chit in vao cia dé & cac khau phan thi nghiém

Gia tri dinh dudng cua mot loai thie an duoc thé hién bang ham lugng
chat dinh dudng, kha nang tiéu hoa, tinh ngon miéng va anh huong cua né khi
két hop véi cac loai thirc an khac. Két qua mac vat chat khd, chét hitu co,



protein thd, NDF va ADF an vao ctia cac khau phan thi nghiém thé hién &
Bang 4.16. Két qua vat chat kho an vao cua dé thi nghiém 357, 361, 379 va
393 g/con/ngdy twong ung véi cac khau phan LMDO00; LMD10; LMD20;
LMD30. Su khac biét gitra cac mirc vat chit kho an vao cua cac khau phan
trén khong c6 ¥ nghia vé mit thong ké (P > 0,05).

Muc vat chat kho an vao ciia dé ¢ cac khau phan bo sung Mai duong
nhin chung cao hon so v&i khau phan khong bo sung Mai dwong. Mirc vat chat
khé dn vao trén khoi luong co thé cua dé thi nghiém cé su khéc biét c6 ¥ nghia
théng ké (P<0,05) véi cac gia tri 2,72; 2,78; 2,89 va 3,01 tuong Gng Véi cac
khau phan LMDO00; LMD10; LMD20; LMD30. Két qua muc vat chat kho an
vao cuaa dé thi nghiém phi hop nhan dinh cia Pinh Van Binh (2005) riang nhu
cau vat chat kho ddi vai dé thit can dap tng trung binh khoang 3% khéi luong
co thé. Theo Devendra (1991) vat chat kho an vao bi gigi han boi ham lugng
nudc trong thuc liéu. Ham luong nudc cua co Long tdy cao hon Mai duong vi
vay khi b6 sung Mai duong vao khau phan 1am ting mirc an vao cta vat chat
kho so véi khau phan dbi chiing. Ngoai ra, lugng vat chat kho an vao ciia cac
khau phan con phan anh mic ngon miéng caa thirc an (Nguyén Thién, 2003).
Yéu té quan trong trong su chon lua cua dé 1a su sin c6 cua cac chung loai
thize an (Lé Pang Panh, 2003) do d6 véi khau phan ¢é nhiéu thyc liéu thi muc
an vao s€ cao hon.

Két qua muc protein thd dn vao vao gilta cAc nghiém thic thi nghiém c6
su khéc biét c6 ¥ nghia théng ké (P<0,05). Muc protein thd dn vao cia Cac
khau phan c6 Mai duong c6 khuynh huéng ting dan theo mic bd sung trong
khau phan véi cac gia tri 51,4; 58,1; 52,6 va 66,2 g/con/ngdy tuong ¢tng Voi
lugng Mai duong trong khau phan dap wng mirc bo sung tanin 0, 10, 20 va 30
g/kg vat chat kho. Piéu nay hoan toan phl hop bai vi Mai duong c¢6 ham
luong protein thd cao hon c6 Long tay, vi vay, bo sung Mai duong vao khau
phan 1am ting muc protein th an vao. Theo Leng (1992) khi khau phan co
ban nghéo protein thi viéc cung cip nguon protein s& nang cao mic n vio cia
gia stic. Viéc bo sung cay ho dau nhiam nang cao lwong thirc dn dn vao ciing
nhu nang cao chat lwong cua khau phan dwoc nghién ciru véi nhiéu thire an co
ban khéac nhau, hau hét cac nghién ctru déu cho rang viéc bd sung cay ho dau
vao khau phan déu cai thién duoc lugng dudng chat an vao.



Bang 4.16. Muc vat chat khd, chat hiru co, protein thd, ADF va NDF an vao
cua cac nghiém thac thi nghiém

Chi tiéu Nghiém thtrc thi nghiém SE P

LMDO LMD10 LMD2 LMD3
0 0 0

Vit chat kho an vao, g/con/ngay

Co Long tay, 288 249 227 200

g/con/ngay

Mai duong, 0 42 82 123

g/con/ngay

Thtec dn hon hop, 70 70 70 70

g/con/ngay

Tong cong, 357 361 379 393 11,1 0,159
g/con/ngay

Tanin dn vao, 0 3,78 7,39 11,1 0,313 0,000
g/con/ngay

VCK/Khéi luong co 2,72° 2,78 289* 301° 0,03 0,001
thé

Protein thd dn vao, 514> 581" 626° 662° 19 0,002
g/con/ngay
Protein/KL co thé 3,92¢ 449° 477° 511° 0,01 0,000
CHC an vao, 322 325 344 357 10,1 0,108
g/con/ngay
ADF &n vao, 101 102 110 116 3,48 0,052
g/con/ngay
NDF in vao, 219 217 225 228 7,31 0,666
g/con/ngay

LMDO0O: ddi ching, Co Long tay an tu do; LMD10, LMD20 va LMD30: Co Léng tay an tu do, b
sung ty 1& Mai duong dap wng muc tanin 1a 10, 20 va 30g/kg vat chat kho.
#c 13 cac s6 cling hang mang chir s6 phu khac nhau thi sai s6 khéc biét c6 ¥ nghia thong ké (P< 0,05)



Preston and Leng (1987) nhan manh tim quan trong ca lwong protein in
vao cua gia stc nhai lai, va c6 cac yéu té anh huong dén muc bd sung protein,
trong d6 c6 quan hé giira protein dn vao voi kha niang san xuat cua gia suc.
Céc tac dong s& khac nhau tuy thudc khau phan co sé va thire dn bd sung
protein.

Chat hitu co 13 ngudn cung cép ning luong, vitamin, protein cho hé vi
sinh vat da co hoat dong va nhu cau cua co thé con vat. Két qua cho thay chat
hitu co an vao vai cac gia tri 357, 344, 325 va 322 g/con/ngay tuong tng Voi
cac nghiéem thac LMDO00, LMD10, LMD20 va LMD30. Theo Nguyén Thién
(2003) c6 ba nhan té anh huong dén lugng thie dn in dugc nhu: nhén té thic
an (nhu mui vi, thay d6i thic an, ham lwong vat chat khd, kha ning tiéu hoa,
kich thudc, loai hinh), nhan t6 méi trudng, ngoai canh (thoi gian cho an, sé 1an
cho an, s6 lugng thirc dn, nhiét 46, d6 am khong khi, phuong phéap cho an) va
nhan t6 gia sc (tinh ngon miéng, ua thich, tim voc gia slc, giai doan san
Xuat). Qua trinh thi nghiém cho thdy Mai duong dwoc bd sung trong khau
phan déu dugc dé thi nghiém sir dung hét, diéu ndy phan anh duoc tinh ngon
miéng cua thuc liéu nay.

Mtc NDF va ADF an vao cua cac khau phan thi nghiém ciing gia ting
theo sy gia taing muc bd sung Mai duong trong khau phan, tuy nhién su khéac
biét nay khong c6 ¥ nghia thdng ké (P>0,05).

4.4.2. Ty I¢ tieu hoa biéu kién dwdng chat & cac khau phan thi nghiém

Ty lé tiéu hoa biéu kién cua cac khau phan thi nghiém duoc trinh bay qua
Bang 4.17. Ty I¢ tiéu hoa biéu kién vat chat khod va chat hitu co cta cac khau
phan thi nghiém ting theo muc ting cua tanin trong khau phan vai cac gia tri
70,5; 74,2; 75,2 va 77,1% cho vat chat kho va 71,4; 74,7; 75,7 va 77,6% cho
chat hiru co twong (ing vai cac mirc bo sung tanin trong khau phan 1a 0, 10, 20
va 30 g/kg vat chat khd. Tuy nhién su khac biét nay khong co y nghia thong ké
(P>0,05). Két qua ty 18 tidu hda biéu kién vat chat kho nay cao hon so vdi thi
nghiém trén dé tang truong st dung khau phan co Long tay thay thé 30% D&
quy; Ché Khong Lo; Pau Rong hoang trong khau phan véi céc gia tri 64,11;
64,41 va 67,83% (Nguyen Thi Hong Nhan et al., 2014). Két qua nay ciing cao
hon so v6i bao cdo cua Vo Lam et al. (2013) khi sir dung khau phan co ban 1a
Bim bim bo sung Pién dién véi cac mic 0,5; 1 va 1,5% (vat chat khd) tinh
trén khéi luong co thé véi cac gia tri 64,8; 63,4 va 65,9% tuong (mg. Diéu nay
cho thiy bo sung Mai duong trong khau phan da cai thién ty I¢ tiéu hoa biéu
kién dudng chat.



Ban chit protein cua thirc dn chinh 14 nhan t6 quyét dinh dén kha ning
phan giai protein trong da cé va nhiing thirc an twoi non 13 ngudn tao nhiéu
NH; tir d6 gitp cho sy tiéu hoa nito tét. Ty 1é tiéu hoa bicu kién protein tho
ctia cac khau phan thi nghiém c6 cac gia tri 70,6; 75,5; 77 va 79,4% tuong ng
voi cac nghiém thauc LMD00, LMD10, LMD20, va LMD30. Ty 1¢ tiéu hoa
biéu kién protein thd c¢6 khuynh hudng ting theo mirc bd sung Mai duong vao
khau phan, va su khac biét ndy co ¥ nghia théng ké (P<0,05). Theo Lé Ping
banh (2005) murc protein thé an vao dap iing mic tang trong 100 g/con/ngay
theo nhu cau dinh dudng cho dé duc giai doan ting truéng 67 g protein thd in
vao va 33,5 g protein tho tiéu hoa thi cac khau phan thi nghiém nay da dap
ung dugc.

Bang 4.17 Ty I¢ tiéu hoa dudng chat biéu kién cua cac khau phan thi nghiém (%)

Chi tiéu Nghiém thirc SE P

LMDO0O LMD10 LMD20 LMD30

Vat chit khd, % 70,5 742 752 771 151 0,070
Protein tho, % 70,6° 755 77,0  794° 188 0,050
Chét hitu co, % 71,4 747 757 776 164 0,120
NDF, % 69,8 736 755 752 198 0,231
N in vao, g/ngay 8,23 930™ 10,01* 10,59° 0,30 0,002

N trong phan, 2,42 2,28 2,32 2,19 0,13 0,677
g/ngay

N nuéc tiéu, g/ngay 2,20 2,02 2,27 2,44 0,21 0,582

N tich liy, g/ngay 361" 500 542 596° 0,37 0,009

LMDOO: dbi ching, Co Long tay an ty do; LMD10, LMD20 va LMD30: Co Léng tay an tu do, b
sung ty 1é Mai duong dap (rng muc tanin 1a 10, 20 va 30g/kg vat chét kho.
® a c4c sb cung hang mang chit s6 phu khac nhau thi sai s khac biét ¢6 ¥ nghia thong ké (P< 0,05)
Muc N dn vao cua cac khau phan thi nghiém voi céc gia tri 8,23; 9,30;
10,01 va 10,59 g/con/ngay twong ung vai cac nghiém thaec LMDO00, LMD10,
LMD20 va LMD30. Tuy nhién, lugng N thai ra qua phan va nudc tiéu thi
khéng co su khac biét (P>0,05) véi cac gia tri 2,42 va 2,20; 2,28 va 2,02; 2,32
va 2,27; 2,19 va 2,44 teong ung voi cac nghiém thac LMDO00, LMD10,



LMD20 va LMD30. Két qua muc N tich liy caa cac khau phan thi nghiém c6
su khéc biét c6 ¥ nghia théng ké (P<0,05) véi c4c gia tri gia ting cung voi
muc ting cua Mai duong bd sung trong khau phan 3,61; 5,0; 5,42 va 5,96
g/ngay twong Ging Véi cac nghiém thirc LMD00, LMD10, LMD20 va LMD30.

Anh huong cua cac khau phan thi nghiém dén cac chi tiéu dich da co cua
dé thi nghiém thé hién ¢ Bang 4.18. Gia tri pH dich da c6 cua dé thi nghiém
trude khi cho an la 7,11; 7,06; 7,0 va 7,24 (P>0,05) twong rng va4i cac nghiém
thac LMDO00; LMD10; LMD20; LMD30. Dich da co cua dé thi nghiém sau
khi cho an 3 gio, pH giam nhe véi cac gia tri la 6,72; 6,41; 6,49 va 6,51
(P>0,05) tuong tng VvaGi cac nghiém thuc LMDO0O; LMD10; LMD20; LMD30
(Bang 4.18).

Bang 4.18. Anh huong cua khau phan dén céc chi tiéu dich da c6 cua dé thi
nghiém

Chi tiéu Nghiém thirc SE P

LMDO LMD10 LMD20 LMD30
0

pH
Trudce khi cho dn 7,11 7,06 7,00 7,24 0,06 0,075

Sau khi cho an 3 6,72 6,41 6,49 6,51 0,20 0,729
gio

NH; (mg/l)
Trude khi cho an 238 204 212 216 20,9 0,706

Sau khi cho an 3 287 320 285 343 233 0,293
gio

LMDOO0: déi chirng, Co Long tay dn fir do; LMD10, LMD20 va LMD30: Cé Léng tay dn fir do, bo
sung ty 1é Mai dwrong ddp 1iing muzc tanin 1 10, 20 va 30g/kg vdt chat kho

C4c gia tri ndy van nam trong khoang sinh 1y binh thudng ciia dé ting
truong. Két qua nay ciing pht hop véi bao cdo cua Peter and Van Soest (1983)
va Carulla et al. (2005) khi bo sung tanin vao khau phan thi pH khong khac
bi¢t gitta cac nghiém thuc. Tuong tu voi bao cdo cua Kongvongxay et al.
(2011) ciing ¢6 bao cdo chi tiéu pH dich da co cia dé thi nghiém bd sung Mai
duong trong khau phﬁn voi cac gia tri 6,9; 6,3; 6,2 va 6,5 tuong tng véi mirc



b6 sung Mai dwong 0, 25, 50 va 75% trong khau phan. Bao céo cua Silanikove
et al. (1996) ciing tuong ty khi bd sung tanin trong khau phan cac gia tri pH
van ¢ ngudng sinh 1y binh thudng, cac thong sd nay van & xa ngudng co thé
gay tac dong tiéu cuc trén cac chi ti€u can lam sang cua dé thi nghiém.

Ham lugng NHs trong dich da co cua dé thi nghiém sau khi an 3 gio vai
cac két qua 287, 320, 285 va 343 mg/l twong Gng VGi cac nghiém thirc
LMDO00, LMD10, LMD20 va LMD30 (P>0,05).

4.4.3. Anh huéng cia cdy Mai dwong trong khau phan 18n sinh mé tan

Anh huéng cia Mai duong trong khau phan 1én sinh khi mé tan duoc thé
hién & Bang 4.19. Sinh khi mé tan cua dé thi nghiém (lit/ngay) khac biét co y
nghia théng ké (P<0,05) bién dong tir 8,19 dén 9,97 lit/ngay. Sinh khi mé tan
cua dé thi nghiém tinh trén muc vat chat kho an vao (I/kg vat chat khd) khac
biét c6 ¥ nghia théng ké (P<0,05) véi cac gid tri 27,9; 26,0; 22,7 va 20,9 I/kg
vat chat kho twong tng voi cac nghiém thac LMDO00, LMD10, LMD20 va
LMD30.

Bang 4.19. Anh huéng cua Mai duong trong khau phan dén sinh mé tan cua dé

Chi tiéu Nghi¢m thuc SEM P

LMD0O0 LMD10 LMD20 LMD30

Lit/ngay 9,97°  9,44® 870"  819° 0,18 0,002
Lit/kg VCK n vao 27,9° 26,0° 22,7° 209° 064 0,001

Littkg VCK tiéu 39,80  352® 303 271° 1,03 0,001
hoa

Lit/kg CHC tiéu hoa 43,8° 388%™ 332™ 296° 1,15 0,001

LMDO0O: di ching, Co Long tay an tuy do; LMD10, LMD20 va LMD30: Co Léng tay an tu do, b
sung ty 1é Mai duong d4p (g muc tanin 12 10, 20 va 30g/kg vat chat kho.
3¢ |13 cac so cling hang mang chi s phu khac nhau thi sai sé khac biér ¢é y nghia théng ké (P< 0,05)
Puchala et al. (2005) sir dung Lespedeza cuneata cO chtra 17,7% tanin
tinh trén VCK cho két qua mic an vao cao hon so véi dé an khau phan déi
ching. Bao cdo ciing cho thay lugng khi mé tan phat thai trén ngay giam 30%;
khi mé tan san sinh g/kg vat chat kho an vao giam 57% va giam 50% khi mé
tan sinh ra tinh trén vat chat khd tiéu hoa. Két qua bao céo caa Hess et al.
(2006) thi viéc bo sung cac chiét xuat tanin giam phat thai mé tan voi muc
13%. Woodward et al. (2001) b&o céo rang & ciru, phat thai mé tan tinh trén



vat chat kho tiéu hoa da giam tir 24 - 29% khi b6 sung Lotus pedunculatus vao
khau phan. Giam thai mé tan 15,6% khi b6 sung 27% Binh linh trong khau
phan cua ciru (Delgado et al., 2012). Ciing véi thi nghiém trén ctru, Tiemann
et al. (2008) b sung 300 g/kg VCK tir Calliandra calothyrsus va Flemingia
macrophylla va ghi nhan giam thai mé tan 1a 21 va 17,4% tuong tng.

Sy khac nhau vé muc d6 giam thai mé tan giira cac nghién ctru 1a do mirc
d6 khac nhau cua tanin trong khau phan (Puchala et al., 2012), loai thuc liéu
trong khau phan va muc an vao (L1 et al., 2010). Két qua nay cho thay tanin tur
cdy Mai duong ngin chin phan giai protein trong da co nén viéc bd sung Mai
duong vao khau phan sé& gilp giam thiéu khi mé tan tir dé ting trudng.

C6 tuong quan nghich giita muc tanin trong khau phan vai sinh khi mé
tan tinh trén mic vat chat kho an vao, thé hién qua phuong trinh hoi quy tuyén
tinh (y = - 0,2438x +28,05) vdi hé sé xac dinh hdi quy 1a R? = 0,7406, hé sb
tuong quan cao r = - 0,861 va P=0,000 (Hinh 4.7)
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Hinh 4.7. Tuong quan gitta c4&C muc tanin trong khau phan 1én lugng mé tan

Theo Hegarty (2009), sinh khi mé tan giam khi muc an vao gia tang va
cudng do phat thai mé tan ludn ludn thap & cac khau phan cé ty I¢é tiéu hoa
cao. Tuong tu nhu vay, Sejian and Naqvi (2012a) ciing cho rang loai va luong
thirc an tiéu thu 1a nhan t& anh hudng chinh dén lwong khi thai cua gia sic
nhai lai. Piéu nay di dugc chitng minh boi Shibata et al. (1993) qua méi
trong quan chit ch& gitta luong vat chat kho an va sinh khi mé tan véi R® =
0,966.



4.4.4. Anh hwéng ciia Mai dwong trong khau phin Ién cac chi tiéu sinh
hdéa mau va ham luwgng proline trong nuwéc bot ctia dé thi nghiém

Céc chi s6 xét nghiém nhu albumin va uré duoc sir dung dé danh gia tinh
trang sinh ly va strc khoe cua gia sdc nhai lai va danh gia tinh trang protein
(Caldeira et al., 2007). Mbassa and Poulsen (1992) di bao céo su khac biét vé
nong do chat chuyén hda trong huyét twong, nhung Sahlu et al. (1993) nhan
thay rang khdng co su khéc biét dang ké vé céac thdng s huyét tuong giira cac
gidng dé nhu Nubian, Alpine va Angora an khau phan véi cac mic d6 protein
khac nhau. Céc chi s vé glucose, protein toan phan va uré caa huyét trong c6
su khac biét gitra cac lta tudi cua dé, tuy nhién cac chi sé nay khong co su
khac biét vé yéu tb gigi tinh cua dé (Hassan et al., 2013).

Két qua ham luwong glucose trong mau caa dé thi nghiém véi cac gia tri
3,47; 3,53; 3,64 va 3,35 mmol/L tuong tng vai cac nghiém thuc LMDOO,
LMD10, LMD20 va LMD30, véi P>0,05 (Bang 4.20). C4c gia tri nay nam
trong khoang sinh 1y binh thudng cua dé ting truong. Két qua nay cao hon so
véi bao cdo cua Nguyen Hai Quan (2014) trén dé Bach thao khi sir dung khau
phan bé sung véi cac muc thirc an hdn hop trong khau phan.

Céc chi sd huyét twong ciing dugc sir dung dé kiém tra nhitng tac dong
tiéu cuc cua cac yéu té khang dinh dudng nhu tanin hoic mimosine trong trao
d6i chat. Rongzhen et al. (2011) d3 thtr nghiém véi cac mic d6 khac nhau cua
tanin trong la ché trén cac chat chuyén hoa trong huyét tuong va két luan rang
bd sung tanin voi mic 2.000 mg/kg thire an 1a khong c6 hai cho dé. Tuong tu
nhu vay, mot hdn hop cua cac loai cAy da muc dich (Leucaena leucocephala,
Morus alba va Tectona grvais) véi ty 1& 2:1:1 duogc thay thé 50% protein
thong thudng trong khau phan cho dé (khau phan c6 ham luong tanin 1a 3,64%
trén vat chat kho). Két qua cho thay cac chi sé sinh héa trong pham vi binh
thuong cua dé khoe manh (Anbarasu et al., 2002).

Bang 4.20. Anh hudng ciia Mai duong trong khau phan 1én céc chi tiéu sinh
hoa méau va ham lugng proline trong nudc bot cua dé thi nghiém

Chi tiéu Giatri Nghiém thuc thi nghiém SE P
binh
thuong LMD0O0 LMDI10 LMD20 LMD30

Glucose (mmol/L) 2,78-4,16 3,47 3,53 3,64 3,35 0,08 0,171

Protein tong s6 64-70 67,4 63,8 66,6 66,0 1,48 0,427
(g/L)



Albumin (g/L) 27-39 35,3 34,9 32,9 33,7 0,94 0,344

Urea 0 gio 3,6-7,1 5,40 5,50 5,98 563 0,26 0,479
(mmol/L)
Urea 3 gio 3,6-7,1 5,74 5,84 6,31 6,74 0,23 0,071
(mmol/L)

Ham lugng proline trong nudc bot

Proline (ng/g) - 87,5 106 94,3 102 14,0 0,801
6

LMDO0O: dbi ching, Co Long tay an ty do; LMD10, LMD20 va LMD30: Co Léng tay an tu do, b
sung ty 1¢ Mai duong dap (g muc tanin 12 10, 20 va 30g/kg vat chat kho

Nghién cttu cua Olafadehan (2011) sir dung cdy Pterocarpus erinaceus
c6 ham luong tanin 60 g/kg vat chat khd b sung trong khau phan cua dé ting
trudong. Cac muc bo sung tanin tir Pterocarpus erinaceus 15,5; 30,8; 46 va 60
g/kg vat chat kho, twong tng véi muac 0,2; 0,43; 0,66 va 1,4 g/kg khoi luong
co thé cua dé thi nghiém. Két qua cho thay, nong do glucose trong huyét
tuong bién dong tir 3,0 dén 3,81 mmol/L, vai <0,05. Olafadehan et al. (2014)
bd sung trong khau phan cua dé ting trudng cac muc tanin 1a 27,6; 25 va 21,9
g/ngay tir Ficus polita. Két qua ham luong glucose la 1,12; 2,09 va 2,92
mmol/L; Protein tong s6 (g/L) 1a 68,3; 70 va 71,6. Ham luong uré 1a 4,78;
4,91 va 5,40 mmol/L tuong tng.

Theo Pambu - Gollah et al. (2000), ndng d6 chat chuyén héa trong huyét
tuong duoc sir dung nhu cac chi sb tich hop dé danh gia luong céc chat dinh
dudng cung cap cho gia stc, dic biét 1a cac gia stc thuoc hé théng chin tha
noi ham luong chét lugng dinh dudng trong thirc dn phu thugc vao mia, khi
hau. T4c gia con nhan thay riang cac chi s6 sinh hda mau cua dé ban dia nhay
cam voi su thay dbi dinh dudng caa ngudn thic dn theo cac mua vu khac
nhau. Ham luong glucose trong huyét thanh cua dé thi nghiém ting khi dé thi
nghiém dugc st dung nguoén thirc dn giau dinh dudng véi nguon thuc vat &
thoi ky tang truéng trong mua he va ham lugng glucose giam vao mua dong,
khi hau hét cac thyc vat trong thoi ky nga dong. Thém vao d6, ndng do
glucose trong huyét twong ciing rat nhay cam véi nhiing thay d6i vé nhu cau
dinh dudng cua vat nudi, thay doi trang thai sinh ly (Pambu - Gollah et al.,
2000). Théng qua cac méi quan hé gitra diém thé trang va ndng do chat
chuyén héa trong huyét twong cua ctru, Caldeira et al. (2007) di két luan rang
chi s6 glucose c6 thé dugc sir dung dé danh gia nhiing thay doi vé nang luong



trong dinh dudng vt nudi. Giam gia tri cua globulin va glucose 1a mét dau
hi¢u cua suy dinh dudong (Aderolu et al., 2007).

Cung quan diém trén, bdo céo Olafadehan (2011) cho thay cac muc
glucose huyét thanh giam thap ¢ khau phan an don 1é so véi cac khau phan an
gom nhiéu thuc liéu, didu d6 co thé phan anh chat luong ning luong thap kém
cua hai khau phan an don 1é so véi khau phan dn gdm nhiéu thuc liéu.

Két qua ndng d6 protein toan phan khdng c6 su khac biét giira cac
nghiém thuc thi nghiém véi cac gia tri 67,4; 63,8; 66,6 va 66,0 g/Ltuong trng
véi LMDO00, LMD10, LMD20 va LMD30, vai P>0,05. Néng do uré trong
huyét twong cua dé thi nghiém ¢ thoi diém trude cho an c6 cac gia tri 5,4; 5,5;
5,98 va 5,63 mmol/L (P>0,05) va két qua nong do uré & thoi diém sau dn co
cac gia tri 5,74; 5,84; 6,31 va 6,74 mmol/L (P>0,05) twong ung Vva&i cac
nghiém thirc LMD00, LMD10, LMD20 va LMD30. Céc két qua nay déu nam
trong khoang sinh 1y binh thuong caa dé thi nghiém.

Theo nghién ciu cua Olafadehan (2011), nong do protein toan phan c6
C4C gia tri tir 65,15 dén 74,42 g/L. Ham lugng uré trong huyét twong cao nhat
& cac nghiém thac sir dung 100% Andropogon gayanus va 100% Pterocarpus
erinac véi cac gia tri 7,69 va 7,27 g/L. Cac khau phan hdn hop giita
Andropogon gayanus va Pterocarpuserinac véi cac gia tri tir 6,16 dén 6,22
g/L. Theo tac gia, v4i cac khau phan don 1é c6 muac protein va albumin thap
hon so véi cac khau phan an nhiéu thuc liéu. Nong do uré trong huyét twong &
cac khau phan don 1é thi cao hon dang ké so véi khau phan gém nhiéu thuc
liéu. Cac thong s6 huyét hoc déu nam trong gidi han binh thudng cho dé khoe
manh va khong c6 dau hiéu ngo doc tanin. Theo Aderolu et al. (2007), gia tri
sinh hoc cuia protein & cac khau phan don 1¢ thap hon so véi khau phan nhiéu
thue lidu. Cac di hoa axit amin ting khi cac protein ¢6 gia tri sinh hoc thap do
d6 dan dén ndng d6 uré trong huyét tuong cao.

Ham lugng proline trong nudc bot cua dé thi nghiém cé céc giéa tri 87,5;
106; 94,3 va 102 pg/g twong &ng vai cac mirc bo sung 0, 10, 20 va 30 g/kg vat
chat kho (P>0,05). Gia slc nhai lai st dung véi khau phan giau tanin thich
nghi bang nhiéu co ché dé giam tac dong cd hai cua cac hop chat thir cap
(Papanastasis et al., 2008). Ben Salem et al. (2005) quan sét thdy mot sb loai
dong vat nhu chudt va huou thich nghi véi khau phan in chira tanin bang céach
tiét nuéc bot ¢ protein giau proline. Bo va ciru chi yéu tiéu thy thirc an chta
tanin thudng xuyén do do, chung khong can tiét nudc bot chira proline dé tao
phtic hop vai tanin. Waghorn (2008) cho ring tanin khdng chi tao lién két voi
c4c protein trong khau phan ma con véi cac protein nudc bot, protein noi sinh.



Lamy et al. (2011) nghién ctru trén bo dn khau phan chua tanin, tac gia
d3 bao cdo rang khong co sy gia ting cua proline trong nudc bot. Tuong tu,
Salem et al. (2013) chi ra rang dé va ciru in khau phan chia tanin tur
quebracho cd lwong nudc bot san xuat khong khac biét so véi dbi chung voi
cac gia tri 1,65; 1,79 va 1,86 L/ngay (P = 0,95) va 2,04; 2,12 va 2,27 l/ngay (P
= 0,89), tng cho dé va ciru. Tir do, cac tac gia két luan rang voi mic tanin 50
g/kg VCK trong khau phan thi khéng c6 su khéc biét vé luong nudc bot ¢ dé
va ciru so vé6i khau phan déi ching.

Déi vai gia stc nhai lai, Alonso - Diaz et al. (2010) tong két tac dong cua
tanin phu thudc vao nhiéu yéu té; Dau tién 1a kha ning thich ung sinh Iy cua
gia stic (Austin et al., 1989), kha niang nay thé hién ¢ protein giau ham luwong
proline trong nuéc bot. Sy hién dién caa proline 1a két qua vé sy thich nghi
cua gia stc nhai lai véi nguon thic n giau tanin (Clauss et al., 2005). Yéu to
ké tiép la tinh trang dinh dudng, dac biét 1a protein va nang luong. Ham luong
protein trong khau phan tao lién két véi tanin. Ngoai ra tanin con bi tac dong
boi yéu té vé ndng do tanin trong khau phan (Makkar, 2003). Anh huéng caa
cac hop chat thir cap ddi vai tanin co thé thap khi cac hop chat nay dugc cung
cap & mirc do thap (Titus et al., 2000).

T6m lai, b6 sung Mai duong trong khau phan dé giai doan sinh truong
v6i khau phan co ban 14 co Long tay di lam gia ting mirc an vao, ty 1é tiéu
hod biéu kién vat chit khd, protein thd va mic nito tich liy cta cac khau
phan thi nghiém. B6 sung tanin tir cdy Mai duong vao khau phan lam giam
su phét thai mé tan.

4.5. Thi nghiém 5: Anh hwéng caa bd sung cidy Mai dwong trong khau
phan Ién mirc in vao, kha niing ting trong va thanh phan than thit cia dé
giai doan sinh trudéng

4.5.1. Anh hwéng cia bé sung cAy Mai dwong trong khau phan 1én lwong
an vao cua dé thi nghiém

Luong thie an tiéu thy 1a nhan td quan trong dnh hudng téi ting trong
cua gia stc nhai lai, trong d6 nhu cau vé vat chat kho, chat lugng thuc an va
tinh ngon miéng 1a nhitng yéu td quan trong nhat ddi véi luong thirc an tidu
thu. Két qua muc an vao vat chit kho, chit hitu co va protein thd cua dé thi
nghiém thé hién & Bang 4.21.



Bang 4.21. Anh huong cua cac nhan té thi nghiém 1én luong vat chat kho,
protein thd, chét hitu co dn vao cua dé thi nghiém

Chi tiéu theo ddi  Thurc an co ban Thuee dn bo sung
Long Rau

tdy mudng P C6 Khéng P SEM
VCK &n vao, 646>  711°
g/ngay 0,001 699 658° 0,012 11,3
VCK an vao,
%/KL co thé 321° 342° 0,001 3,40° 3,23 0,001 0,02
Protein thé, 90° 134
g/ngay 0,001 121° 102° 0,001 1,84
Chét hitu co, 573° 6312 622° 583"
g/ngay 0,001 0,007 10,2

Ghi chi: #° 14 cac sé cling hang mang cha sé phu khac nhau thi sai sé khéc biét ¢6 ¥ nghia théng ké
(P< 0,05)

Luong vat chat kho an vao (g/ngay) cta cac khau phan bé sung Mai
duong cao hon cac khau phan khong bo sung Mai duong (P<0,05) véi cac gia
tri 699 g so véi 658 g. Két qua nay 1a do Mai duong c6 ham lugng vat chat
khé cao hon so véi Rau mudng va cé Long tay nén bo sung vao khau phan da
lam tang lugng an vao. Thém vao d6, Mai duong c6 ham lugng tanin vira phai
9,14% ciing 1a yéu t6 1am ting lwong an vao ctia dé thi nghiém.

Luong vat chat kho an vao tinh trén khéi lugng co thé ciling ting 1én khi
bd sung tanin trong khau phan. B6 sung cac thuc liéu chira tanin vao khau
phan cua gia sdc nhai lai 1am ting mic dn vao duogc béo céo boi rat nhiéu
nghién ctru. Nhu Puchala et al. (2005) st dung Lespedeza cuneata trong khau
phan c6 mic tanin 14 17,7% tinh trén VCK cho két qua muc an vao cao hon so
v6i dé an khau phan d6i chang. Khi sir dung tanin trong khau phan ¢ ctru hay
bo sita ciing cho két qua 1a ting mac vat chat kho an vao. Woodward et al.
(2001) ciing cho rang bo sita an khau phan chira tanin tir Lotus corniculatus
MUC dn vao cao hon so v&i dbi ching. Vi thi nghiém trén ciru, Athanasiadou
et al. (2001) ghi nhan dugc muc dn vao gia ting & khau phan giau tanin.

Luong vat chit kho an vao ctia nhan t thic an co ban cling c6 khac biét
c6 ¥ nghia thong ké (P<0,001) giita cac nghiém thic caa thi nghiém. Nguyén



nhan 1a do Rau mudng duoc phoi héo d3 hd tro 1am ting luong an vao cua dé
thi nghiém. Thém vao d6, Rau mudng c6 ham lugng protein thd cao hon co
Long tiy ciing anh huéng dén lwong vat chat kho an vao. Luong vat chat kho
an vao tinh trén khéi luong co thé (%) cua dé thi nghiém ciing theo khuynh
huéng trén. Mic vat chat kho an vao cia dé thi nghiém twong tu véi bao cao
caa Ngo Hong Chin and Khuc Thi Hue (2012) véi céc gia tri 2,9 va 3,6%.
Theo Pinh Vin Binh (2005) nhu ciu vét chat kho ddi véi dé ting truong
khoang 3% khdi lwong co thé nén két qua cua thi nghiém nay hoan toan dap
tmg duoc nhu cau vat chat kho cho dé.

Anh huéng cua su trong tac gitta cac nhan té trong thi nghiém dén luong
an vao cua dé thi nghiém thé hién & Bang 4.22. Muc vat chat kho an vao cua
cac khau phan thi nghiém ciing nhu % vat chat kho an vao tinh trén khéi luong
dé thi nghiém khong c6 khéac biét c6 ¥ nghia thong ké (P>0,05). Muc protein
tho 4n vao (g/ngay) cua cac khau phan thi nghiém c6 khac biét c6 y nghia
théng ké (P<0,05), cao nhat & khau phan Rau mudng c6 bd sung Mai duong
(140 g) va thap nhat ¢ khau phan c6 Léng tay khéng bd sung Mai duong
(77g). Piéu nay ciing phi hop boi vi Rau mubng va Mai duong 14 2 thuc lidu
c6 ham luong protein tho cao.

Bang 4.22. Anh huong cua Sy twong tac gitra cac nhan té trong thi nghiém dén
lurong an vao cua dé thi nghiém

Long tay Rau mudng P
Mic an vio Cé6  Khong C6 Khong SE  BS*C
Mai Mai Mai Mai B

duong duong duong duong

Vit chat khé, g/ngay 665 626 732 691 16,0 0,948
Tanin in vao, g/ngdy 19,16 - 19,56 - 026 0,437
% VCK/KL co thé 3,30 312 350 333 003 0,755
Protein tho, g/ngay 103° 779 1400 1277 26 0,021
Chét hitu co, g/ngay 592 554 651 611 14,1 0,951

4.5.2. Anh hwéng cia bd sung cAdy Mai dwong trong khau phan Ién kha
niing ting trong va hé sé chuyén héa thire in cia dé thi nghiém

Theo Pinh Vin Binh (2004) mic ting trong cta dé phu thudc vao nhiéu
yéu t6 khac nhau nhu gidng, thic in, giéi tinh, diéu kién chim soc, nudi



dudng, phuong thirc chin nudi, giai doan sinh truéng. Anh huéng cua cac
nhan té thi nghiém 1én tang trong va hé sd chuyén hoa thic in cta dé thi
nghiém dugc trinh bay trong Bang 4.23.

Bang 4.23. Tang trong binh quan va hé sb chuyén hoa thtc an cua dé dbi véi
cac nhan té thi nghiém

Thiic dn bo
Chi tiéu theo doi Thirc dn co ban sung
Rau C6  Khong

Longtdy  mudng P MD MD P SEM

KL dau ky (kg) 15,6 159 0670 156 159 0,490 0,38
KL cudi ky (kg) 24,8 258 0,118 257 249 0,242 045
TT tich Ly (kg) 9,1° 10,0° 0,006 10,1*  9,0° 0001 0,18
TT tuyét ddi 86,9" 95,4

(g/con/ngay) 0,007 97,64 848" 0,001 1,83
HSCH thirc an (kg 7,46 49

VCK/kg TT) 0861 7,17° 7,78* 0,012 0,15
TT twong d6i, % 45,4 47,8 0,108 49,2°  44,0° 0,003 0,98

Khoéi luong bat dau cua dé thi nghiém khong c6 su khac biét véi trung
binh khéi luong tir 15,6 dén 15,9 kg (P>0,05). Khéi lugng két thic cua dé ¢
céc khau phan thi nghiém tir 24,8 dén 25,7 kg, khdi lugng nay ciing khong co
su khac biét c6 y thong ké vai (P>0,05).

Tang trong binh quan/ngdy cua dé thi nghiém ¢ khau phan cé bo sung
Mai dwong cao hon 15,1% so voi khau phan khong bo sung (P<0,001) véi cac
gia tri 97,6 so vdi 84,8 g/con/ngay. Bao cao cua Priolo et al. (2002) da chung
minh véi mirc bd sung ciia tanin tir 10 hodc 40 g/kg vat chat kho cho muc ting
trong wu thé ctia clru voi cac gia tri 116 va 172 g. Min et al. (2006) bé4o céo gia
tang 20,8% muc ting trong binh quin/ngdy ctia bé thi nghiém khi bo sung 2%
tanin vao khau phan (P<0,05). Tuong tu nhu vy, Burke et al. (2014) ciing két
ludn 12 muc tang trong binh quéin trén ngay tang 26,1% trén ctru thi nghiém
dugc chin tha co bd sung tanin tir Lespedeza cuneata. V&i muc tanin bd sung
trong khau phan 13 2,5% cho murc ting trong binh quan trén ngay ting 5,5%
trong bao cdo ciia Ayala - Monter (2013). Min et al. (2003) di tong két rang,
ham lugng tanin trong khau phan tir 20 dén 45 g/kg VCK, cai thién hiéu qua
stt dung N va mirc ting trong binh quin trén ngdy cua ctru. TAm quan trong
ctia lwong thirc an tiéu thy trong dinh dudng gia suc nhai lai anh huéng rat 16n



dén kha nang san xuét. Cac loai thuc liéu chta tanin v6i mot luong vira phai
s& c6 tac dung co loi cho gia stc. Lugng dudi 50 g tanin/kg vat chat kho cai
thién ty 1¢ ti€u hoa thirc an cla gia stic nhai lai (Min et al., 2003).

Anh huodng cua tuong tac gitra cac nhan té thi nghiém 1én ting trong va
hé s chuyén héa (HSCH) thtc dn cua dé thi nghiém duoc thé hién ¢ Bang
4.24. Muc vat chat kho an vao caa cac khau phan ¢ bd sung Mai duong so
v6i khau phan dbi chimg ting 6,2% va 5,9% tuong tng voi khau phan co ban
la co Long tdy va Rau muéng. Két qua lam gia ting mac ting trong binh quan
trén ngay cua dé thi nghiém vai cac mac 16,7% cho khau phan co ban 1a co
Long tay va 14,1% cho khau phan co ban 13 Rau mubng. Cac két qua trén cho
thay viéc b6 sung tanin tir cy ho déu déu anh hudng tich cuc dén murc an vao
va cai thién nang suat cua gia suc nhai lai. Biéu nay l1a két qua cua su tao phuc
hop tanin - protein va sy gia tang hap thu axit amin ¢ ruot (Min et al., 2006).
Do d6, str dung cay Mai duong trong khau phan cua dé tang truong la su két
hop cua ting lwong an vao va ting lwong protein thoat tiéu din dén gia ting
murc tang trong binh quéan/ngay.

Hé sb chuyén hoa thirc an ciia dé lai F1 (Bach Thao x co) giai doan 3 - 9
thang tudi 1a 6,15 kg vat chat kho (Lé Van Thong, 2005). Hé sé chuyén hoa
vat chat kho caa dé thi nghiém vai khau phan co ban 1a cé Long tay c6 cac gia
tri 7,12 va 7,80 twong ung véi khau phan c6 bo sung Mai duong va khong bo
sung Mai duong. Két qua nay cho thay bo sung Mai duong vao khau phan da
lam giam hé s6 chuyén hoa thire an.

Hé sd chuyén hda vat chat kho cua cac khau phan thi nghiém thap hon so
vé6i nghién ctu cia Ngo Hong Chin va Khuc Thi Hue (2012) khi st dung khau
phan co ban la cady D& Quy b sung véi cac thyc liéu chira tanin nhu 14 Khoai
mi, 14 Chudi va l1a Mit cho dé lai (Bach Thao x co) vai cac gia tri 8,75; 8,81 va
8,31 twong tng. Cac tac gia két luan rang vat chat kho an vao cua dé thi
nghiém tang lén 14% va 25%, va ty Ié tang truedong tang tir 22% va 29%, khi dé
dugc cho cay D3 Quy an tu do va bo sung (1% tinh trén vat chat kho) 1a Khoai
mi va 14 Mit. Diéu nay cd thé do su két hop ctiia nguon protein dé Ién men cua
cay D4 Quy va ngudn protein thoét tiéu do su hién dién caa ngudn tanin trong
la Khoai mi va la Mit.



Bang 4.24. Anh huéng cua twong tac gitra cac nhan té thi nghiém dén mic
tang trong va hé sé chuyén hda thic an cua dé thi nghiém

Co Long tay Rau mudng P

Chi tieu theo doi CoMai Khong C6  Khong °F  BS*CB

duong Mai Mai Mai
duong duwong duong

Khéi lugng bat dau thi nghiém 15,4 15,9 15,7 16 0,54 0,840
(kg)

Khéi lwgng két thic thi nghism 25 245 263 253 063 0,736
(kg)

Tang trong (kg) 9,66 8,60 10,60 9,33 0,25 0,681
Tang trong (g/con/ngay) 93,6 80,2 102 89,4 259 0,803
HSCH thirc an (kg VCK/kg 7,12 7,80 7,22 7,77 0,21 0,747
tang trong)

Theo Nguyen Thi Thu Hong (2012) sir dung khau phan co ban 1a cay DA
Quy cho dé an ty do bd sung cidy Mai duong véi cac mic 0; 0,5; 1; 1,5 va 2%
trong khau phan. Mic tang trong binh quan cua dé thi nghiém dat cao nhat ¢
khau phan bo sung 2% Mai duong (87,3 g/con /ngay) va thap nhat ¢ khau
phan khong b sung Mai dwong (49,3 g/con/ngay). Hé sé chuyén héa thire in
giam Vv&i su gia ting cac mic Mai duong bd sung trong khau phan. Nhu vay,
su két hop cua cdy D3 Quy véi cay Mai duong di tao wu thé cho toc do ting
trueong cua dé.

Solaiman et al. (2010) tién hanh thi nghiém trén dé ting truong bo sung
tanin tir Lespedeza cuneata thay thé cé Linh ling véi cac mac 0; 10; 20 va
30% trong khau phan. Mic vat chat kho va tanin an vao gia ting voi mic ting
cua Lespedeza cuneata trong khau phan (P=0,04). Hé s chuyén hoa thirc an ¢
cac khau phan bo sung 10% va 20% thap hon so véi doi chiing. Min et al.
(2003) ciing bao cdo rang b sung tanin trong khau phan in cua ciru & mic 2 -
4% VCK cho thay tac dung c6 loi d6i véi kha ning ting trudng.

Theo Devendra (1991), cay thirc 4n gia stc va cdy than bui 12 ngudn thic
an tiém nang cho gia suc nhai lai & ving nhiét déi. Nguon thirc an nay da dang
va cuc ky hitu ich d6i véi gia stic nhai lai. Nhitng loi ich d6 1a cai thién hiéu
suit cua vat nudi va giam chi phi thirc dn. Day 1a mot chién lugc quan trong dé
phét trién chan nudi gia suc nhai lai.



4.5.3. Anh hwéng cia bo sung cdy Mai dwong trong khau phan Ién thanh
phan than thit ciia dé giai doan sinh truéng

Ty & thit xé 1a chi s6 quan trong trong viéc danh gia nang suat thit. Két
qua nghién cttu anh huong cua cac khau phan thi nghiém dén nang suit va
thanh phan than thit cua dé thi nghiém duoc trinh bay & Bang 4.25.

Khéi luong dé thi nghiém mé khao sat khdng c6 su khéac biét giira céc
nghiém thic (P>0,05). Két qua cho thay chi tiéu ty 1¢ thit xé¢ khéng cé sy khac
biét giita cac nghiém thic thi nghiém va bién dong tir 46,2 dén 47,0%. Trong
nghién ctu ctia L& Van Thong (2005) ty 1€ thit xé cua dé duc lai F1 (Bach
Thao x co) dat 48,22%, cao hon so véi két qua cia Nguyén Ba Mui va bang
Thai Hai (2010) khi dé dyc lai F1 (Bach Thao x co) co ty I¢ thit xé cua la
47,68%. Ty I¢ thit xé cua dé lai (Bach Thao x co6) nudi tai Yén Bai la 46,85%
(Nguyén Ba Mui, 2011).

Anh huéng cua tuong tac giita cac nhan té thi nghiém dén cac chi tiéu
md khao sat va thanh phan héa hoc than thit caa dé thi nghiém thé hién & Bang
4.26.

Ty Ié caa cac bo phan cua dé thi nghiém nhu huyét, dau va noi tang déu
khdng cd su khac biét gitra cac nghiém thirc. Doi voi ty 18 ndi tang co cac két
qua 12 30,5 va 30,3%; 30,7 va 31,0% twong tng véi cac khau phan c6 bo sung
Mai duong va khong b sung Mai duong. D6i véi chi tiéu ty 16 noi tang c6 su
khac biét phan Ion 1a do anh hudng boi thirc an co ban. Trong nghién ciu cia
Nguyén Ba Mui va Biang Thai Hai (2010) dé lai (Bach Thao x ¢d) cé ty 1& noi
tang chiém 33,14%, tuy nhién, két qua nay cao hon so v6i 28,9% trong bao
cao cua Lé Van Thong (2005).

Két qua ham luong vat chat khd cua thit dé thi nghiém bién dong véi céc
gia tri tir 22,2 dén 24,4% (P>0,05). Tuy nhién, c6 su khéac biét co ¥ nghia
théng ké giita 2 thac an co ban trong khau phan (P=0,031) véi céc gia tri
22,67 va 24,15 tuong Gng la vat chat kho cua thit ciia dé an khau phan co ban
la c6 va Rau mudng. Déi véi ham lugng protein thd va lipid thit cua dé an cac
khau phan thi nghiém khong c6 su khéc biét (P>0,05).



Bang 4.25. Anh hudng cua cac nhan té thi nghiém 1én céc chi tiéu md khao sat
va thanh phan héa hoc than thit cua dé thi nghiém

Thirc an co ban Thirc an bo sung

Long Rau Cé Khong
Chi tiéu theo ddi  tay muéng P MD MD P SEM
Khéi lwong 216 225 0,093 0,217
sbng, kg 224 218 0,36

Ty I¢ thit x¢é, % 46,2 47,0 0,081 46,9 46,3 0,154 0,28

Huyét, % 469 468 0944 460 4,78 0234 0,10
Pau, % 741 732 0366 731 7,42 0244 0,06
Chan, % 353 346 0539 353 346 0583 0,08
Da, % 645 654 0621 662 636 0157 0,12
Tylénoitang, 3061 30,56 0,895 0,177

% 30,34 30,84 0,25

Vatchitkho cua 22,67 24,16° 0,031 2379 2304 0,242
thit, % 0,43

Protein tho cua 19,73 19,93 0,148 19,83 1983 0,962
thit, % 0,09

Béo tho, % 0,99 0,95 0,526 0,96 0,98 0,849 0,05

Béo c4o cua Min et al.(2012) cho thay khi bo sung tanin tir vo cay Thong
vao khau phan cua dé tang truéng da lam gia tang luong vat chat kho an vao,
gia ting muc ting trong binh quan/ngay, cai thién d6 mém cua thit va su chip
nhan cta ngudi tiéu dung. Tuong tu VSi bd sung 15% va 30% vo cay Thong
(10,2% tanin) trong khau phan tuong tng véi mac tanin 13 1,63% va 3,2% trén
vat chat khd, Min et al. (2015b) cho thdy muc vat chat kho an vao va khdi
lwong két thic thi nghiém ting tuyén tinh véi muc tanin trong khau phan.



Bang 4.26. Anh hudng cua tuong tac gitta c4c nhan té thi nghiém dén céc chi
tiéu mo khao sat va thanh phan héa hoc than thit cua dé thi nghiém

Long tay Rau mudng P
Chitieutheo dol 4 vgi  khong €6 Khong  SF BS*CB
duong Mai Mai Mai
duong duong duong

Khéi lwong 22,0 21,3 22,8 22,3 0,504 0,875
Ty 1€ thit x¢é 46,6 45,8 47,2 46,7 0,391 0,646
Huyét 4,44 4,95 4,76 4,60 0,141 0,035
Pau 7,28 754 7,34 7,30 0,091 0,132
Chéan 3,68 3,38 3,38 3,54 0,119 0,073
Da 6,60 6,30 6,64 6,43 0,169 0,822
Ty 1€ noi tang 30,5 30,7 30,3 31,0 0,350 0,430
VCK cua thit 23,2 22,2 24,4 23,9 0,613 0,697
Protein tho cua 19,8 19,6 19,8 20,0 0,133 0,137
thit

Lipid thé 0,97 1,01 0,96 0,94 0,06 0,640




Chuwong 5: KET LUAN VA KIEN NGHI

5.1. Két luan

Cay Mai duong trong tu nhién duoc thu cit thuong xuyén véi khoang thoi
gian 45 dén 60 ngay cho thiy ham luong protein thé 22% va ham lwong tanin
6 - 9% & muc phu hop cho dinh dudng cua dé. Quan trong hon, véi chu Ky thu
cit lién tuc 45 dén 60 ngay cay khong thé hinh thanh trai va phat tan cua hat
Mai dwong vao méi trudng tir d6 gép phan han ché su xam lan cua cay Mai
duong trong diéu kién ty nhién.

B6 sung Mai duong vao khau phan co ban Rau mudng twong Gng Voi
muc tanin tir 0 dén 30 g/kg vat chat kho da lam ting dan mic tiéu thu thic an,
luong nito tich gia tang tir 12,7% dén 16,9% va lugng khi mé tan thai ra tinh
trén vat chat kho an vao bién dong giam tir 3,45% dén 13,4%. O mic tanin
trong khau phan 1a 30 g/kg vat chat khd 1a téi wu, cho ty 18 tiéu hoa cao va
giam thai mé tan.

Khi b6 sung Mai duong vao khau phan véi khau phan co ban 1a c6 Long
tdy twong @ng véi mic tanin tir 0 dén 30 g/kg vat chat kho da lam ting muc
protein tho an vao, tang ty I¢ ti€u hoa protein tho, tang lugng ni to tich Iy va
giam thai mé tan cua dé duc lai (Béch thao x Co) 3 - 4 thang tudi. O muc tanin
30 g/kg vat chat kho trong khau phan 1a téi wu, cho ty 18 tiéu hoa protein thd
cao va giam thai mé tan.

Cay Mai duong trong khau phan nudi cua dé thit dap wng mic tanin 30
g/kg vat chat kho da cai thién mic tang trong caa dé thit va giam hé s chuyén
hoa thac an.

5.2. Kién nghi

Nghién ciu thém vé anh huong cta ndng do tanin cao hon trong cay Mai

duong trén dé vd béo, duc gidng va cai sinh san.
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PHU CHUONG THONG KE
1. Thi nghiém 1

Analysis of Variance for Cao cdy, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
NT 3 58704.6 58704.6 19568.2 2643.17 0.000
LL 5 99.1 99.1 19.8 2.68 0.064
Error 15 111.0 111.0 7.4

Total 23 58914.8

Analysis of Variance for Sinh truong, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
NT 3 0.333914 0.333914 0.111305 44.66 0.000
LL 5 0.027635 0.027635 0.005527 2.22 0.107

Error 15 0.037384 0.037384 0.002492
Total 23 0.398934

Analysis of Variance for DM, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F p
NT 3 20.5585 20.5585 6.8528 10.17 0.001
LL 5 0.8288 0.8288 0.1658 0.25 0.935

Error 15 10.1026 10.1026 0.6735
Total 23 31.4899

Analysis of Variance for CHC/DM, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F p
NT 3 1.7163 1.7163 0.5721 1.03 0.406
LL 5 2.0453 2.0453 0.4091 0.74 0.606

Error 15 8.2998 8.2998 0.5533
Total 23 12.0613

Analysis of Variance for CP/DM, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F p
NT 3 78.988 78.988 26.329 55.29 0.000
LL 5 5.929 5.929 1.186 2.49 0.078

Error 15 7.143 7.143 0.476

Total 23 92.061

2. Thi nghiém 2.1. Anh hwéng cia bé sung cac mirc dd tanin caa Mai
dwong trong khau phan Ién sinh khi va vi sinh vat da cé véi khau phan co
ban la c6 Long tay

Analysis of Variance for pH, using Adjusted SS for Tests



Source DF Seq SS Adj SS Adj MS F P
NT 5 0.048937 0.048937 0.009787 3.57 0.025
LL 3 0.001946 0.001946 0.000649 0.24 0.869
Error 15 0.041079 0.041079 0.002739

Total 23 0.091962

Analysis of Variance for mg/lit, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
NT 5 10298.0 10298.0 2059.6 20.43 0.000
LL 3 256.2 256.2 85.4 0.85 0.489

Error 15 1512.4 1512.4 100.8
Total 23 12066.7

Analysis of Variance for Protozoa, using Adjusted SS for Tests

Source DF Seg SS Adj SS Adj MS F P
NT 5 12.305 12.305 2.461 2.09 0.123
LL 3 19.466 19.466 6.489 5.52 0.009

Error 15 17.643 17.643 1.176
Total 23 49.414

Analysis of Variance for CH4%, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
NT 5 125.560 125.560 25.112 710.20 0.000
LL 3 0.048 0.048 0.016 0.45 0.719
Error 15 0.530 0.530 0.035

Total 23 126.138

Analysis of Variance for C02%, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
NT 5 428.725 428.725 85.745 413923.85 0.000
LL 3 0.550 0.550 0.183 884.53 0.000
Error 15 0.003 0.003 0.000

Total 23 429.278

Analysis of Variance for ch4ml, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
NT 5 432.261 432.261 86.452 88.11 0.000
LL 3 1.195 1.195 0.398 0.41 0.751

Error 15 14.717 14.717 0.981

Total 23 448.173

Thi nghiém 2.2. Anh hwéng cia bo sung cac mire dd tanin cia Mai dwong
lén sinh khi va vi sinh vét da cé véi khau phan co ban 1a Rau mudng



Analysis of Variance for pH, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
NT 5 0.0040833 0.0040833 0.0008167 2.91 0.050
LL 3 0.0008333 0.0008333 0.0002778 0.99 0.425

Error 15 0.0042167 0.0042167 0.0002811
Total 23 0.0091333

Analysis of Variance for NH3(mg/l), using Adjusted SS for Tests

Source DF Seqg SS Adj SS Adj MS F P
NT 5 1396.8 1396.8 279.4 2.64 0.067
LL 3 433.5 433.5 144.5 1.36 0.292

Error 15 1589.5 1589.5 106.0
Total 23  3419.8

Analysis of Variance for Protozoaco, using Adjusted SS for Tests

Source DF Seqg SS Adj SS Adj MS F P
NT 5 24.544 24.544 4.909 2.46 0.081
LL 3 3.320 3.320 1.107 0.56 0.652

Error 15 29.883 29.883 1.992
Total 23 57.747

Analysis of Variance for CH4%, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F p
NT 5 74.5675 74.5675 14.9135 316.89 0.000
LL 3 0.0632 0.0632 0.0211 0.45 0.722

Error 15 0.7059 0.7059 0.0471
Total 23 75.3367

Analysis of Variance for C02%, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
NT 5 139.974 139.974 27.995 415407.38 0.000
LL 3 0.564 0.564 0.188 2788.39 0.000
Error 15 0.001 0.001 0.000

Total 23 140.539

Analysis of Variance for Néng d& khi métan, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
NT 5 294.971 294.971 58.994 67.40 0.000
LL 3 2.460 2.460 0.820 0.94 0.447

Error 15 13.129 13.129 0.875

Total 23 310.560



Thi nghiém 3. Anh hwéng ciia Mai dwong 1én tiéu héa va sinh mé tan cia
dé giai doan sinh trwéng dwegc dn khau phan co sé Rau muong

Analysis of Variance for DM RMAV, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
GD 3 8946.6 8946.6 2982.2 4.07 0.068
De 3 3261.1 3261.1 1087.0 1.48 0.311
NT 3 38350.7 38350.7 12783.6 17.46 0.002
Error 6 4393.6 4393.6 732.3

Total 15 54952.1

Analysis of Variance

for DM MD,

using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
GD 3 481.8 481.8 160.6 4.12 0.066
De 3 215.9 215.9 72.0 1.85 0.239
NT 3 56431.0 56431.0 18810.3 483.05 0.000
Error 6 233.6 233.6 38.9

Total 15 57362.3

Analysis of Variance

for Tannin AV,

using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F p

GD 3 3.332 3.332 1.111 4.44 0.057

De 3 1.837 1.837 0.612 2.45 0.162

NT 3 446.029 446.029 148.676 594.04 0.000

Error 6 1.502 1.502 0.250

Total 15 452.699

Analysis of Variance for DM AV, using Adjusted SS for Tests
Source DF Seq SS Adj SS Adj MS F P

GD 3 13213.0 13213.0 4404.3 6.41 0.027

De 3 5061.4 5061.4 1687.1 2.45 0.161

NT 3 1878.5 1878.5 626.2 0.91 0.490

Error 6 4125.6 4125.6 687.6

Total 15 24278.5

Analysis of Variance for DM/P, using Adjusted SS for Tests
Source DF Seq SS Adj SS Adj MS F P

GD 3 0.08643 0.08643 0.02881 0.95 0.474

De 3 0.01996 0.01996 0.00665 0.22 0.879

NT 3 0.09644 0.09644 0.03215 1.06 0.433

Error 6 0.18183 0.18183 0.03030

Total 15 0.38466



Analysis of

Source DF
GD 3
De 3
NT 3
Error 6
Total 15

Analysis of

Source DF
GD 3
De 3
NT 3
Error 6
Total 15

Analysis of

Source DF
GD 3
De 3
NT 3
Error 6
Total 15

Analysis of

Source DF
GD 3
De 3
NT 3
Error 6
Total 15

Analysis of

Source DF
GD 3
De 3
NT 3
Error 6
Total 15

Analysis of

Source DF

Variance for OMAV,

Seq SS
10911.6
3907.3
2209.2
3261.9

20289.9

Variance for

Seq SS
377.64
298.16
115.99
256.10

1047.88

Variance for NDFAV,

Seq SS
1535.6
526.1
1269.5
603.0

3934.1

Variance for ADF,

Seq SS
2199.88
398.50
629.24
270.66

3498.28

Variance for DM TH,

Seqg SS

209.71

23.43

83.92
112.75

429.82

Variance for OMTH,

Seq SS

Adj SS
10911.6
3907.3
2209.2

3261.9

Adj Ms
3637.2
1302.4
736.4

543.6

CPAV,
Adj SS Adj MS
377.64 125.88
298.16  99.39
115.99  38.66
256.10  42.68

Adj SS
1535.6

526.1
1269.5

603.0

Adj SS
2199.88
398.50
629.24

270.66

Adj ss

209.71
23.43
83.92

112.75

Adj SS

Adj MS
511.9
175.4
423.2

100.5

Adj MS
733.29
132.83
209.75

45.11

Adj MS

69.90
7.81
27.97

18.79

Adj Ms

using Adjusted

using Adjusted

5.
1.

4.

3.
0.

1.

F P
6.69 0.024
2.40 0.167
1.35 0.343

F P
.95 0.120
.33 0.174
.91 0.492

using Adjusted SS for Tests

F P
09 0.044
74 0.257
21 0.064

using Adjusted SS for Tests

F P
16.26 0.003
2.94 0.121
4.65 0.052

using Adjusted SS for Tests

F P
72 0.080
42 0.748
49 0.310

using Adjusted SS for Tests

F P

SS for Tests

SS for Tests



GD 3 190.36 190.36 63.45 3.62 0.084

De 3 28.10 28.10 9.37 0.53 0.676
NT 3 71.60 71.60 23.87 1.36 0.341
Error 6 105.19 105.19 17.53

Total 15 395.25

Analysis of Variance for CPTH, using Adjusted SS for Tests

Source DF Seqg SS Adj SS Adj MS F P
GD 3 283.88 283.88 94.63 3.98 0.071
De 3 50.03 50.03 16.68 0.70 0.585
NT 3 33.21 33.21 11.07 0.47 0.717
Error 6 142.81 142.81 23.80

Total 15 509.92

Analysis of Variance for NDFTH, using Adjusted SS for Tests

Source DF Seqg SS Adj SS Adj MS F P
GD 3 54.19 54.19 18.06 0.70 0.586
De 3 61.58 61.58 20.53 0.79 0.540
NT 3 69.66 69.66 23.22 0.90 0.495
Error 6 155.00 155.00 25.83

Total 15 340.42

Analysis of Variance for TH ADF, using Adjusted SS for Tests

Source DF Seg SS Adj SS Adj MS F P
GD 3 247.89 247.89 82.63 1.63 0.279
De 3 110.92 110.92 36.97 0.73 0.571
NT 3 97.95 97.95 32.65 0.64 0.614
Error 6 304.07 304.07 50.68

Total 15 760.84

Analysis of Variance for N intake, using Adjusted SS for Tests

Source DF Seg SS Adj SS Adj MS F P
GD 3 9.668 9.668 3.223 2.95 0.120
De 3 7.633 7.633 2.544 2.33 0.174
NT 3 2.969 2.969 0.990 0.91 0.492

Error 6 6.556 6.556 1.093

Total 15 26.826

Analysis of Variance for N tich luy, using Adjusted SS for Tests
Source DF Seqg SS Adj SS Adj MS F P

GD 3 5.278 5.278 1.759 0.53 0.677

De 3 14.478 14.478 4.826 1.46 0.317



NT 3 2.778 2.778 0.926 0.28 0.838
Error 6 19.836 19.836 3.306
Total 15 42.370

Analysis of Variance for pHOgio, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
GD 3 0.09115 0.09115 0.03038 0.77 0.550
De 3 0.02195 0.02195 0.00732 0.19 0.902
NT 3 0.03435 0.03435 0.01145 0.29 0.830
Error 6 0.23555 0.23555 0.03926

Total 15 0.38300

Analysis of Variance for pH3gio, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
GD 3 0.04232 0.04232 0.01411 0.44 0.735
De 3 0.05332 0.05332 0.01777 0.55 0.667
NT 3 0.00853 0.00853 0.00284 0.09 0.964
Error 6 0.19420 0.19420 0.03237

Total 15 0.29837

Analysis of Variance for NH3oh, using Adjusted SS for Tests

Source DF Seqg SS Adj SS Adj MS F P
GD 3 198.0 198.0 66.0 0.60 0.637
De 3 261.5 261.5 87.2 0.80 0.539
NT 3 305.5 305.5 101.8 0.93 0.482
Error 6 657.0 657.0 109.5

Total 15 1422.0

Analysis of Variance for 3 gio, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
GD 3 710.25 710.25 236.75 4.63 0.053
De 3 74.25 74.25 24.75 0.48 0.705
NT 3 518.75 518.75 172.92 3.38 0.095
Error 6 306.50 306.50 51.08

Total 15 1609.75

Analysis of Variance for CH4, lit/ngay, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
GD 3 16.0313 16.0313 5.3438 5.57 0.036
De 3 4.1131 4.1131 1.3710 1.43 0.324
NT 3 2.2111 2.2111 0.7370 0.77 0.553

Error 6 5.7610 5.7610 0.9602



Total 15 28.1165

Analysis of Variance for ml CH4/g DMI, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
GD 3 20.300 20.300 6.767 0.81 0.535
De 3 28.621 28.621 9.540 1.14 0.407
NT 3 25.813 25.813 8.604 1.02 0.446
Error 6 50.410 50.410 8.402

Total 15 125.143

Analysis of Variance for mlCH4/DDM, using Adjusted SS for Tests

Source DF Seg SS Adj SS Adj MS F P
GD 3 138.72 138.72 46.24 1.50 0.306
De 3 81.30 81.30 27.10 0.88 0.502
NT 3 144.57 144.57 48.19 1.57 0.292
Error 6 184.46 184.46 30.74

Total 15 549.05

Analysis of Variance for mlCH4/DOM, using Adjusted SS for Tests

Source DF Seqg SS Adj SS Adj MS F P
GD 3 153.95 153.95 51.32 1.44 0.322
De 3 106.87 106.87 35.62 1.00 0.456
NT 3 170.13 170.13 56.71 1.59 0.288
Error 6 214.25 214.25 35.71

Total 15 645.21

Analysis of Variance for Glu mmol, using Adjusted SS for Tests

Source DF Seqg SS Adj SS Adj MS F P
GD 3 0.9807 0.9807 0.3269 1.45 0.318
De 3 1.1618 1.1618 0.3873 1.72 0.261
NT 3 0.8906 0.8906 0.2969 1.32 0.352
Error 6 1.3498 1.3498 0.2250

Total 15 4.3829

Analysis of Variance for Protein, using Adjusted SS for Tests

Source DF Seg SS Adj SS Adj MS F P
GD 3 160.79 160.79 53.60 4.28 0.062
De 3 56.42 56.42 18.81 1.50 0.307
NT 3 234.73 234.73 78.24 6.24 0.028
Error 6 75.20 75.20 12.53

Total 15 527.14

Analysis of Variance for Albumin, using Adjusted SS for Tests



Source

GD

De

NT

Error

Total

Analysis of

Source

GD

De

NT

Error

Total

Analysis of

Source

GD

De

NT

Error

Total

Analysis of

Source

GD

De

NT

Error

Total

DF

6

15

DF

3

6

15

DF

3

6

15

DF

3

6

15

Seq SS
156.889
2.111
36.866
4.205

200.071

Variance for Urea,

Seq SS
0.8525
0.5325
0.4875
0.6850

2.5575

Variance for urea 2,

Seq SS
1.0225
0.6525
0.7925
0.8700

3.3375

Variance for Proline,

Seq SS
9050.5
483.9
2121.4
1544.9

13200.7

Adj SS
156.889

2.111
36.866

4.205

Adj SS
0.8525
0.5325
0.4875

0.6850

Adj SS
1.0225
0.6525
0.7925

0.8700

Adj SS
9050.5
483.9
2121.4

1544.9

Adj Ms
52.296

12.289

Adj Ms
0.2842
0.1775
0.1625

0.1142

Adj MS
0.3408
0.2175
0.2642

0.1450

Adj MS
3016.8
161.3
707.1

257.5

74.62

1.00

17.53

F
.49
.55
.42

F
.35
.50
.82

F

11.72

0.63

2.75

0.

0.

0.

0.

0.

0.

0.000

0.453

0.002

using Adjusted SS for Tests

P

158

295

325

using Adjusted SS for Tests

P

172

307

244

using Adjusted SS for Tests

P

0.006

0.624

0.135

Thi nghiém 4. Anh hwéng ciia Mai dwong 1én tiéu hoa, sinh khi mé tan
ciia dé giai doan sinh truéng dwoe dn khau phan co sé 1a c6 Long tay

Analysis of Variance for Dmco AV, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
GD 3 9186.0 9186.0 3062.0 8.03 0.007
NT 3 16484.6 16484.6 5494.9 14.41 0.001
Error 9 3433.0 3433.0 381.4

Total 15 29103.6

Analysis of Variance for DM MD,

Source

DF

Seq SS

Adj SS

Adj Ms

using Adjusted SS for Tests

F



GD 3 673.2 673.2
NT 3 33451.2 33451.2
Error 9 403.5 403.5
Total 15 34527.9

Analysis of Variance for DM AV,

Source DF Seq SS Adj SS
GD 3 14361.3 14361.3
NT 3 3254.3 3254.3
Error 9 4455.0 4455.0
Total 15 22070.6

Analysis of Variance for DM/P,

Source DF Seq SS Adj SS
GD 3 0.013799 0.013799
NT 3 0.203058 0.203058
Error 9 0.046117 0.046117
Total 15 0.262974

Analysis of Variance for OMAV,

Source DF Seq SS Adj SS
GD 3 12939.9 12939.9
NT 3 3297.6 3297.6
Error 9 3663.4 3663.4
Total 15 19900.9

Analysis of Variance for CPAV,

224 .4 5.01 0.026
11150.4 248.72 0.000
44.8

using Adjusted SS for Tests

Adj MS F p

4787.1 9.67 0.004
1084.8 2.19 0.159
495.0

using Adjusted SS for Tests

Adj MS F P
0.004600 0.90 0.479
0.067686 13.21 0.001
0.005124

using Adjusted SS for Tests

Adj MS F P

4313.3 10.60 0.003
1099.2 2.70 0.108
407.0

using Adjusted SS for Tests

Source DF Seqg SS Adj SS Adj MS F P
GD 3 297.11 297.11 99.04 7.27 0.009
NT 3 486.86 486.86 162.29 11.92 0.002
Error 9 122.57 122.57 13.62

Total 15 906.54

Analysis of Variance for CP/P,

Source DF Seq SS Adj SS
GD 3 0.88080 0.88080
NT 3 3.01275 3.01275
Error 9 0.05930 0.05930
Total 15 3.95285

Analysis of Variance for NDFAV,

Source DF Seq SS Adj SS

GD 3 11456.3 11456.3

using Adjusted SS for Tests

Adj MS F p
0.29360 44.56 0.000
1.00425 152.40 0.000
0.00659

using Adjusted SS for Tests

Adj MS F p

3818.8 17.87 0.000



NT 3 347.0
Error 9 1922.8
Total 15 13726.1
Analysis of Variance

Source DF Seq SS

GD 3 1276.43
NT 3 605.71
Error 9 436.25

Total 15 2318.39
Analysis of Variance

Source DF Seq SS

GD 3 158.893
NT 3 91.536
Error 9 82.197

Total 15 332.626

1922.8

for ADF AV,

347.0

115.7 0.54 0.666

213.6

using Adjusted SS for Tests

Adj SS Adj MS F P
1276.43 425.48 8.78 0.005

605.71 201.90 4.17 0.042

436.25 48.47
for DM TH, using Adjusted SS for Tests
Adj SS Adj MS F P
158.893 52.964 5.80 0.017

91.536 30.512 3.34 0.070

82.197 9.133

Analysis of Variance for OMTH,

Source DF Seqg SS
GD 3 163.81
NT 3 82.83
Error 9 97.09

Total 15 343.74

Adj

163.

82.

97.

SS

81

83

09

Adj
54
27

10

Analysis of Variance for CPTH,

Source DF Seqg SS
GD 3 136.18
NT 3 163.79
Error 9 126.94

Total 15 426.92

Adj

136.

163.

126.

SS

18

79

94

Adj

45.

54.

14.

Analysis of Variance for NDFTH,

Source DF Seqg SS
GD 3 11.46
NT 3 81.47
Error 9 141.74

Total 15 234.68

Adj

11.

81.

141.

SS

46

47

74

Adj

3.

27.

15.

MS

.60

.61

.79

MS

39

60

10

us

MS

82

16

75

Analysis of Variance for N Intake,

Source DF Seq SS
GD 3 7.6060

NT 3 12.4637

Adj ss
7.6060

12.4637

using Adjusted SS for Tests

F P

5.06 0.025

2.56 0.120

using Adjusted SS for Tests

F P

3.22 0.076

3.87 0.050

ing Adjusted SS for Tests
F P
0.24 0.865
1.72 0.231

using Adjusted SS for Tests

Adj MS F p

2.5353 7.27 0.009

4.1546 11.92 0.002



Error 9 3.1377 3.1377 0.3486
Total 15 23.2074

Analysis of Variance for N fea, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
GD 3 2.43118 2.43118 0.81039 12.00 0.002
NT 3 0.10589 0.10589 0.03530 0.52 0.677
Error 9 0.60797 0.60797 0.06755

Total 15 3.14504

Analysis of Variance for N urin, using Adjusted SS for Tests

Source DF Seg SS Adj SS Adj MS F P
GD 3 3.9843 3.9843 1.3281 7.45 0.008
NT 3 0.3681 0.3681 0.1227 0.69 0.582
Error 9 1.6045 1.6045 0.1783

Total 15 5.9568

Analysis of Variance for N tich luy, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
GD 3 5.5998 5.5998 1.8666 3.35 0.069
NT 3 12.1121 12.1121 4.0374 7.26 0.009
Error 9 5.0082 5.0082 0.5565

Total 15 22.7201

Analysis of Variance for pH 0Ogio, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
GD 3 0.48047 0.48047 0.16016 12.20 0.002
NT 3 0.12717 0.12717 0.04239 3.23 0.075
Error 9 0.11816 0.11816 0.01313

Total 15 0.72579

Analysis of Variance for pH3gio, using Adjusted SS for Tests

Source DF Seg SS Adj SS Adj MS F P
GD 3 1.1273 1.1273 0.3758 2.37 0.138
NT 3 0.2099 0.2099 0.0700 0.44 0.729
Error 9 1.4266 1.4266 0.1585

Total 15 2.7638

Analysis of Variance for NH3 Ogio, using Adjusted SS for Tests

Source DF Seg SS Adj SS Adj MS F P
GD 3 14.99 14.99 5.00 0.29 0.835
NT 3 25.11 25.11 8.37 0.48 0.706

Error 9 157.69 157.69 17.52



Total 15 197.78

Analysis of Variance for NH3 3 gio, using Adjusted SS for Tests

Source DF Seg SS Adj SS Adj MS F P
GD 3 198.04 198.04 66.01 3.05 0.085
NT 3 93.98 93.98 31.33 1.45 0.293
Error 9 194.87 194.87 21.65

Total 15 486.89

Analysis of Variance for CH4, using Adjusted SS for Tests

Source DF
GD 3
De 3
NT 3
Error 6
Total 15

Analysis of Variance

Source DF
GD 3
De 3
NT 3
Error 6
Total 15

Analysis of Variance

Source DF
GD 3
De 3
NT 3
Error 6
Total 15

Analysis of Variance

Source DF
GD 3
De 3
NT 3
Error 6
Total 15

Analysis of Variance

Source DF

Seq SS
14.3762
9.7101
7.4584
0.7511

32.2958

Seq SS

9.305
20.814
120.638

9.749
160.507
Seq SS
91.816
12.878
371.665
25.589
501.947
Seq SS
99.007
11.354
465.440
31.949
607.750

Seq SS

Adj SS
14.3762
9.7101
7.4584

0.7511

for ml CH4/g DMI,

Adj SS

9.305
20.814
120.638

9.749

for mlC
Adj sSS
91.816
12.878
371.665
25.589
for mlC
Adj SS
99.007
11.354
465.440

31.949

lit/ngay,

Adj Ms F
4.7921 38.28
3.2367 25.86
2.4861 19.86
0.1252

using Adjusted SS for Tests

Adj Ms F
3.102 1.91
6.938 4.27

40.213 24.75
1.625

H4/DDM, using
Adj MS F
30.605 7.18

4.293 1.01
123.888 29.05
4.265

H4/DOM, using
Adj MS F
33.002 6.20

3.785 0.71
155.147 29.14
5.325

for Pudng huyét,

Adj SS

Adj Ms

using Adjusted SS for Tests

F

P

0.000

0.001

0.002

P

0.229

0.062

0.001

Adjusted SS for Tests

P

0.021

0.452

0.001

Adjusted SS for Tests

P

0.029

0.580

0.001

P



GD 3 1.19695 1.19695 0.39898 16.39 0.003
De 3 0.21185 0.21185 0.07062 2.90 0.124
NT 3 0.17215 0.17215 0.05738 2.36 0.171
Error 6 0.14605 0.14605 0.02434

Total 15 1.72700

Analysis of Variance for Protein, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
GD 3 60.308 60.308 20.103 2.30 0.177
De 3 13.713 13.713 4.571 0.52 0.682
NT 3 28.253 28.253 9.418 1.08 0.427
Error 6 52.442 52.442 8.740

Total 15 154.716

Analysis of Variance for Albumin, using Adjusted SS for Tests

Source DF Seqg SS Adj SS Adj MS F P
GD 3 38.526 38.526 12.842 3.62 0.084
De 3 13.850 13.850 4.617 1.30 0.357
NT 3 14.364 14.304 4.788 1.35 0.344
Error 6 21.257 21.257 3.543

Total 15 87.996

Analysis of Variance for Urea -0gio,

Source

GD

De

NT

Error

Total

DF

3

3

3

6

15

S

2

1

0

1

6

eq SS
.3950
.8900
.7550
.6100

.6500

Adj SS
2.3950
1.8900
0.7550

1.6100

Adj MS
0.7983 2.
0.6300 2.
0.2517 0.
0.2683

Analysis of Variance for Urea- 3gio,

Source

GD

De

NT

Error

Total

DF

3

6

15

1

Seq SS
3.1869
6.7719
2.5569
1.2838

3.7994

Adj SS
3.1869
6.7719
2.5569

1.2838

Adj MS

1

2

0

0

.0623

.2573

.8523

L2140

Analysis of Variance for Proline co,

Source

GD

De

DF

3

3

S

1

2

eq SS
620.9

624.8

Adj ss
1620.9

2624.8

Adj MS
540.3 0.
874.9 1.

F

98 0.
35 0.
94 0.

F

4.96

10.55

3.98

F
68 0.
11 0.

using Adjusted SS for Tests

P

119

172

479

using Adjusted SS for Tests

P

0.046

0.008

0.071

using Adjusted SS for Tests

P

594

417



NT 3 795.8 795.8 265.3 0.34 0.801
Error 6 4743.9 4743.9  790.7

Total 15 9785.5

Thi nghiém 5. Anh hwéng cia bd sung cdy Mai dwong trong khiau phan
lén mikc dn vao, kha ning ting trong va chit lweng than thit cia dé giai
doan sinh truéng

Analysis of Variance for DM MD, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
CB 1 332 332 332 0.46 0.496
BS 1 2908941 2908941 2908941 4071.50 0.000
CB*BS 1 332 332 332 0.46 0.496
Error 252 180045 180045 714

Total 255 3089650

Analysis of Variance for DMCR an vao, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
CB 1 257564 257564 257564 19.68 0.000
BS 1 1911255 1911255 1911255 146.05 0.000
CB*BS 1 97 97 97 0.01 0.931
Error 252 3297668 3297668 13086

Total 255 5466584

Analysis of Variance for DM an vao, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
CB 1 276387 276387 276387 16.82 0.000
BS 1 104381 104381 104381 6.35 0.012
CB*BS 1 70 70 70 0.00 0.948

Error 252 4141880 4141880 16436
Total 255 4522718

Analysis of Variance for % LW, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
CB 1 2.7666 2.7666 2.7666 40.25 0.000
BS 1 1.9570 1.9570 1.9570 28.47 0.000
CB*BS 1 0.0067 0.0067 0.0067 0.10 0.755

Error 252 17.3196 17.3196 0.0687

Total 255 22.0499

Analysis of Variance for OM an vao, using Adjusted SS for Tests
Source DF Seq SS Adj SS Adj MS F P

CB 1 211475 211475 211475 15.84 0.000



BS 1
CB*BS 1
Error 252
Total 255
Analysis of
Source DF
CB 1
BS 1
CB*BS 1
Error 252
Total 255
Analysis of
Source DF
CB 1
BS 1
CB*BS 1
Error 252
Total 255
Analysis of
Source DF

CB 1

BS 1

CB*BS 1

Error 12

Total 15

Analysis of

Source DF
CB 1
BS 1
CB*BS 1
Error 12
Total 15

97658
50
3364366
3673550
Variance
Seq SS
121649
23733
2338
109392
257112
Variance
Seq SS
2.6
23987.7
2.6
1075.9
25068.7
Variance
Seq SS
0.226
0.601
0.051
14.182

15.059

Variance for KTTN,

Seq SS
4.569
2.441

0.191

19.344

26.546

97658 97658 7.31 0.007
50 50 0.00 0.951
3364366 13351
for CP an vao, using Adjusted SS for Tests
Adj SS Adj MS F P
121649 121649 280.24 0.000
23733 23733 54.67 0.000
2338 2338 5.39 0.021
109392 434
for tannnin cho an, using Adjusted SS for Tests
Adj SS Adj MS F P
2.6 2.6 0.61 0.437
23987.7 23987.7 5618.37 0.000
2.6 2.6 0.61 0.437
1075.9 4.3
for KL didu, using Adjusted SS for Tests
Adj SS Adj MS F p
0.226 0.226 0.19 0.670
0.601 0.601 0.51 0.490
0.051 0.051 0.04 0.840
14.182 1.182

Adj SS
4.569
2.441
0.191

19.344

Adj MS
4.569
2.441
.191

.612

using Adjusted SS for Tests

F P
2.83 0.118
1.51 0.242
0.12 0.736

Analysis of Variance for TT,

Source DF Seq SS Adj SS
CB 1 2.7639 2.7639
BS 1 5.4639 5.4639
CB*BS 1 0.0452 0.0452

using Adjusted SS for Tests

Adj MS F P
2.7639 10.88 0.006
5.4639 21.50 0.001
0.0452 0.18 0.681



Error

Total

Analysis of Variance for

Source

CB

BS

CB*BS

Error

Total

12

15

DF

1

1

1

12

15

3.0

11.3

494

223

Seq SS

288.

650.

1.

321.

1263

80

55

74

98

.07

3.0494

Adj SS
288.80
650.55

1.74

321.98

Analysis of Variance for HS,

Source

CB

BS

CB*BS

Error

Total

DF

1

1

1

12

15

Seq
0.00
1.50

0.01

SS

55

92

86

2.0542

3.58

74

Adj SS

0

1

0

.0055

.5092

.0186

.0542

ADG,

0.2541

using Adjusted SS for Tests

Adj MS
288.80
650.55

1.74

26.83

using Ad

Adj MS

0

1

0

.0055 0.

.5092 8.

.0186 0.

1712

Analysis of Variance for HSCP, using

Source

CB

BS

CB*BS

Error

Total

Analysis of Variance

Source

CB

BS

CB*BS

Error

Total

DF

1

1

1

12

15

DF

1

15

Seq SS

0.56145

0.00

793

0.03213

0.06306

0.66457

Seq SS

23.

107.

92.

223.

310

677

.038

718

743

Adj sS Adj MS
0.56145 0.56145
0.00793 0.00793
0.03213 0.03213
0.06306 0.00526
for TTTD,

Adj SS Adj MS

23.310 23.310
107.677 107.677

0.038 0.038

92.718 7.727

F
10.76 0.
24.25 0.

0.06 0.

P

007

000

803

justed SS for Tests

Adjusted
F

106.84

using Adjusted

F

P

03 0.861

82 0.012

11 0.747

SS for Tests

P

0.000

0.243

0.029

SS for Tests

P

0.108

0.003

0.945



