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MO DAU
1. Tinh cép thiét cia dé tai

Trong nhimg nim qua chin nudi gia cAm Viét Nam di c6 nhitng budc
phét trién vuot bac, tir chin nudi phan tan, quy mé nho, tu phat, dan dan chuyén
thanh chin nudi tap trung véi quy md én hon, ning suat va chat lugng san pham
ngay cang tang.

Hién nay do bién d6i khi hau, dich bénh, canh tranh giita gia stc va con
ngudi nén xu thé gia thire dn chin nudi ngay cang cao, dic biét 1a thirc dn cung
cap protein nhu kho dau dau twong, bot ca, bot thit...1a cac loai thirc dn nhap
khau tén nhiéu ngoai té tai nuéc ta. Theo Cuc Chin nudi, tdm thang dau nam
2021 Viét Nam nhap khau 14,45 triéu tan nguy@n liéu thtrc dn chin nuéi va thuy
san, tuong tng voi 5,22 ty USD (ting 47,4% vé gia tri: trong d6 nhap khau thuc
an giau dam 1 5,09 triéu tan, twong tng vai 2,27 ty USD (ting 28% vé gia tri);
gid binh quéan céc nguyén liéu thuc an chan nuodi tang 16 — 46%, trong do6 kho
dau dau tuong ting 35,5% S0 Véi ciing ki nam 2020. Do vay, viéc tim ngudn thuc
an méi cung cap protein duoc san xuat tai dia phuong vai gia thanh hop ly ¢ y
nghia rat quan trong va can thiét. Mit khac, van dé chin nudi an toan sinh hoc
theo hudng hitu co dang 13 xu thé cia nhiéu quéc gia trén thé gidi trong do6 co
Viét Nam. Viéc lam dung khang sinh, chit kich thich sinh truéng, chat tao mau
hoa hoc 14 nguyén nhan chinh gay ra sy gia ting nhitng vu ngd doc thuc pham.

Theo sb liéu thong ké nam 2020, tong dan gia cam khoang 496 triéu con
(ting 6,2%); san lwong thit gia cAm hoi dat trén 1,42 triéu tin (ting 9,2%), san
lugng trimg dat 14,5 ty qua (ting 9,5%) so v4i nam 2019; Gid tri san Xuat chin
nudi udc tinh ca nam 2020 tang 5,5% so vai nam 2019 (Cuc chan nudi, 2020),
nén nhu cau tang thirc dn cho gia cam ¢ Viét Nam Ia rat 16n. Nam 2020 téng nhu
cau thirc an chin nudi ciia nudce ta 1a 20,3 triéu tan; trong d6 thirc an cho gia cam
la 10,7 triéu tan chiém 52,7% trong co cu thirc dn vat nudi (Cuc chin nudi,
2021).

Cay Moringa oleifera (Chum ngay) c6 nhiéu wu diém, c6 thé sir dung bo
sung vao thirc an chin nuéi. Cay Moringa oleifera (M. oleifera) ¢ mat ¢ nhiéu
noi trén thé giéi, nhu cac vung nhiét doi, & nhiét déi thuoc chau My La Tinh,
chau Phi, chau A, c¢6 kha nang chéng chiu han tét, kha nang sinh truong, phat
trién nhanh, c6 ham lrong dinh dudng cao dic biét 1a protein, axit amin, vitamin
(Anwar va cs., 2007). L& M. oleifera 1a mot nguon thirc an quy, giau protein (ty Ié
protein thd trong vat chat khé (VCK) cua 14 dat tir 32,07 — 14 ¢6 kha day du céac
axit amin thiét yéu trong protein twong tu nhu protein cia kho dau dau tuong, ty
18 xo tho cua 14 thap (5,9%) gan nhu twong duong so véi khd dau dau tuong,
khoéng tong s6 12% cao hon bot dau twong va bot ngd, lipit 7,09% cao hon cac



cay thuc an xanh than g khac (57% axit béo trong la la axit béo khong no) (Bin
Su va Xiaoyang Chen, 2020). Bot Ia M. oleifera c6 ham luong protein tiéu hoa cao
(Fahey va cs., 2001). Cay M. oleifera c6 14 va qua tuoi rat gidu carotene, vitamin
C va can dbi cac axit amin (Makkar va Becker, 1996). Bén canh d6, ham luong
cac chat khang dinh dudng (phenolic, flavonoid, tannin, saponin, alkaloid...)
trong cdy thap hta hen 1a nguén thirc 4n rat tét cho ngudi va gia suc, gia cam
(Afuang va cs., 2003).

Tuy nhién, cac nghién ctu vé k¥ thuat canh tac M. oleifera tap trung chu
yéu phuc vu cho san xuit rau xanh va dugc liéu, nghién ciru phuc vu san xuat
thirc an xanh cho chin nudi con chwa nhiéu. Cac nghién ctu vé chin nudi tap
trung cha yéu vao sir dung M. oleifera nhu mot chat b sung, mot duoc lidu
phong chong bénh hoic moét nguyén liéu thire an thong thuong. Viéc nghién ctu
st dung M. oleifera nhu mot nguyén liéu thirc an gidu protein dé thay thé cac
nguyeén liéu thirc n gidu protein, dat tién khac cho ga con it duoc chl Y. Vi vay,
dé tai duoc thyc hién nham gop phan bo sung nhitng mang con tréng trong
nghién ctiu vé cay M. oleifera.

2. Muc tiéu cua de tai

- Xac dinh duoc mat do trong, khoang céach cat, mic béon dam thich hop
cho cay M. oleifera trong 1am nguyén liéu thtrc dn chin nudi.

- Xéc dinh duoc ty 1 tiéu hoa cac chat dinh dudng va gié tri nang luong
cua bot Ia M. oleifera trén ga.

- Xac dinh duoc ty 18 thay thé thich hop khé dau dau tuong bang bot 14 M.
oleifera tinh theo ham luong protein trong khau phan cua ga thit va ga dé b me
Luong Phuong.

* Y nghia khoa hoc

Két qua nghién cau s& gop phan bo sung nhiing mang con tréng trong
nghién ciu vé cay M. oleifera, d6 1a mat do tréng, khoang cach cat, mac bon
dam thich hop cho cay M. oleifera tréng Iam nguyén liéu thirc an chin nudi; ty 1é
tiéu hoa céac chat dinh dudng va gia tri ning luong cua bot 1a M. oleifera trén ga;
ty 16 thay thé thich hop khd dau dau twong bang bot 14 M. oleifera tinh theo ham
lugng protein trong khau phan cuia ga thit va ga dé b6 me Luong Phuong. Cac
két qua nay cd thé sir dung trong giang day va nghién ctiru khoa hoc thudc linh
vuc thirc an va dinh dudng vat nudi.

* ¥ nghia thuc tién

Cac nong trai trong cay M. oleifera dé san xuat bot 14, ap dung két qua
cua dé tai s& nang cao duoc san luong va chét luong bot 4.



Két qua nghién cau vé ty 1€ tiéu hoa cac chat dinh dudng (protein, lipit,
x0, dan xuat khéng chia nito) va ning lugng trao doi cua bot 14 M. oleifera la
co s& khoa hoc trong nghién ciru va thiét 1ap khau phan an cho ga c6 bot 14 M.
oleifera.

C4c trang trai nudi ga ap dung két qua cua dé tai trong viéc thay thé kho
dau dau tuwong bang bot 14 M. oleifera trong khau phan an cua ga thit va ga dé
bd me 16ng mau s& nang cao dwoc ning sut chin nudi, chat lugng san pham va
giam chi phi cho thac an cho ga.

* Nhitng déng gép méi ciia dé tai, lugn an

Dé tai nay nghién ciru mot s6 ky thuat canh tac nhu mat do tréng, khoang
cach cat, mirc bon dam cho M. oleifera phuc vu san xuat thirc an chan nudi. Day
la van d& mai trong nghién ciu canh tac cay M. oleifera.

Pé tai nay nghién cau sir dung bot 14 M. oleifera thay thé mot phan kho
dau ddu twong trong thirc an ctia ga thit va ga dé bd me 16ng mau. Pay 1a van dé
mai trong nghién ctiru s dung M. oleifera trong chan nudi.

Két qua nghién cau cua dé tai luan an mg ra mot huéng khai thac va sir
dung cé hiéu qua va bén viing cay M. oleifera (Chum ngay) 1am nguyén liéu thirc
an chan nuoi ¢ nuoc ta.



Chuong 1
TONG QUAN TAI LIEU
1.1. Gi6i thiéu vé cay Moringa oleifera

Cay Moringa oleifera (Moringa oleifera Lam.) thuéc nganh ngoc lan
Magnoliophyta, 16p ngoc lan Magnoliopsida, bo Moringales, ho Moringaceae,
chi Moringa (Foidl, 2001).

Hinh 1.1. C Moringa oleifera

Moringa oleifera (M. oleifera) 1a loai ciy c6 su phan bd dia 1y rong rai
nhung c6 mat nhiéu nhét ¢ day nti Himalaya thudc An D9, Pakistan, Bangladesh
va Afghanistan. Day la loai cay sinh trudng nhanh va dugc st dung boi nguoi La
Mi c6 dai, Hy Lap va Ai Cap, 1a cay trdng quan trong & An D9, Ethiopia,
Philippines, Sudan va phat trién nhanh sang mién Tay, Dong va Nam thudc chau
Phi, chau A nhiét d6i, chau My Latinh, ving Caribbean, Florida va quﬁn dao thuoc
Thai Binh Duong (Fahey, 2005).

O Viét Nam, M. oleifera 14 loai duy nhat cta chi Moringa duoc phat hién
moc hoang tir 14u doi tai nhiéu noi nhu Thanh Hoéa, Ninh Thuan, Binh Thuén,
viing Bay Nui & An Giang, dao Phu Qudc v.v. Trude day, ciy it duoc chu ¥, ¢6
noi tréng chi dé lam hang rao. Khoang hai chuc nam tr¢ lai day khi hat cay dugc
mang tir nude ngoai vao Viét Nam, duoc trong va nghién ciru nén nguoi ta nhim
tudng rang ddy 1 cdy méi du nhap.



1.1.1. Pic diém sinh hoc

Moringa oleifera Lam la cay than gd, than hinh try, cao tir 5 — 10 m. Than
con non mau xanh, than cay gia c6 mau xam va nét san, khong cé gai. La dai 30
— 60 cm, 14 kép hinh ldng chim ba lan 1¢, moc céch nhau, 1a phu bac 1 ¢ 5 — 7
cap 14, 1a phu bac 2 c6 tir 4 — 6 cap 1, la chét dai 12 — 20 mm hinh triang, moc
d6i nhau, cudng 14 c6 chiéu dai khoang 18 — 25 cm.

Hoa c6 mau trang kem, cé cubng dai 1 — 2 cm, hoi gidng hoa d4u, c6 16ng
to. Cum hoa dang chum sim moc & nach l& hay ngon canh. Truc phat hoa dai 10
— 15 cm mau xanh, ¢6 16ng. L4 bac hinh vay nho, c6 16ng. Dai hoa mau trang dai
1 cm. Canh hoa mau trang, roi, khong déu, canh hoa dang thia, phin nim ngoai,
dai hon nhi bat thu va ddi dién vé&i canh hoa, nhi nim xen k& véi canh hoa. Chi
nhi mau vang dai 0,6 — 1 cm, c6 16ng. Bao phan hinh bau duc, mau vang. Bo
nhuy 3 14 nodn dinh, tao thanh bau trén 1 8, mang nhiéu nodn, dinh nodn bén, co
I6ng. Voi nhuy mau xanh, dai 1,8 cm; c6 nhiéu 16ng. Bau nhuy hinh try, mau
vang, c6 16ng (Tran Viét Hung va Vo Duy Huan, 2007). Qua dang nang treo, dai
25 — 30 cm, ¢6 3 canh, chd c6 hat hoi gd 1én, doc theo qua cd céc khia ranh, qua
khd mau vang xam. Hat c6 3 canh, chia 1am cac phan: vé ¢6 mau xam den, hat c6
hinh tron, to nhu hat ¢au xanh, mau trang (Aregheore, 2002).

Hé thdng ré phat trien manh néu dugc trong tir hat, phinh to nhu cii mau
tring voi nhitng ré bén thua.

Cay M. oleifera phét trién nhanh chéng o nhitng ving c¢6 diéu kién thuan
loi, c6 thé tang truong chiéu cao tir 1 - 2 m/nam trong vong 3 dén 4 nam dau.
Chua c6 thong tin vé tudi tho cua cay trong diéu kién tu nhién.

1.1.2. Sinh sdn, tdi sinh, nhén giéng

O Viét Nam cay tro hoa vao thang 1 — 2, cay ra hoa rat sém, thudong ngay
trong nam dau tién, khoang 6 thang sau khi trong. Cay 1, 2 nam tudi cho hat tot
nhat. Qua chin, hat giéng phét tan khip noi theo gid va nuéc, hoic duoc mang di
baoi nhitng loai dong vat an hat.

Kha niang nay mam cua hat con mai 12 60 — 90%. Tuy nhién kha ning nay
mam s& giam néu hat duoc luu giit & diéu Kién thuong va qua hai thang. Ti 1¢ nay
mam giam dan tir 60, 48 va 7,5 % twong wng Vi thoi gian luu trit hat 14 1, 2 va 3
thang. Cay c6 thé trong duoc quanh nim, vung thiéu nudc nén trong vao muia
mua, toc khoang thang 4, thang 5. Cay dugc trong nhiéu & nhitng ving dat khd
han khac nghiét, nhiét déi hodc ban nhiét dgi. Cay thich hop véi dét rao nuéc,
nhiéu cat, du 1a dat xau ciing d& moc, chiu duoc han han, wa nang, hau nhu khong



bi sau bénh hai, do d6 cham soc cay khong can diéu kién gi dic biét vé phan bon va
nude tudi. Tuy nhién, cay khéng chiu dugc Gng ngap va dé& chét néu khéng duoc
thoat nuéc t6t. Hé thdng ré phat trién manh néu duoc trong tir hat, ré coc phinh to
nhu ct ¢6 mau tring voi ré bén thua (Sanchez, 2006; Nouman va cs., 2012;
Mendieta-Araica va cs., 2013).

Cay M. Oleifera rat dé trong, cay c6 thé trong bang hat hoic bang cach
giam canh, hom cu: trdng bang hat 1a phuong phap dé dang nhat. Cay trong tir
hat c6 sic séng cao, tuy nhién, trong giai doan con non, cdy yéu nén can dugc
cham soc trong diéu kién bong mat. Bién phap giam canh ciing c6 thé thuc hién,
tuy nhién hiéu qua khoéng bing gieo hat, thuong tién hanh giam canh vao mua
mua, khi diéu kién khéng khi dat duoc d6 am thich hop. Néu trong bang cach
giam canh, hé thong ré s& khong phat trién nhu tréng bang hat.

Gb cay M. oleifera kha mém, gion nén than canh dé bi gy trong mua béo.
Do d6 néu trong cay dé khai thac st dung ngudi trong thuong cit ngon cay khi
dat do cao nhét dinh, vira tién thu hai; vira kich thich cdy dam chdi, nay canh theo
cap s6 nhan nhu tan du; vira han ché thiét hai do giy do.

1.2. Céc yéu t6 anh hwéng dén sinh truéng va niing suit cay M. oleifera
1.2.1. Anh hwéng ciia diéu kién khi hiu, thoi tiét

Cay M. oleifera thich hop véi nhitng viing c6 do cao duéi 600 m, phat trién
t6t nhat & ving nhiét déi ban khd han, ddy 13 cay chiu han, c6 thé phat trién tai
nhitng noi c¢6 lwgng mua tir 250 — 1.500 mm mdi nim. Tuy nhién, cay M.
oleifera ciing c6 thé phat trién & nhitng noi c6 do cao 1.200 m (Bennett va cs.,
2003).

Nhiét do 1a yéu t6 méi trudng anh hudng quan trong dén sinh truong, phét
trién va phan bo cay M. oleifera. Khoang nhiét do t6i wu cho cay M. oleifera la
25 — 35°C, ¢ nhiét do 48°C cay c6 thé chiu dung duogc trong mot khoang thoi
gian. Su khac biét vé nhiét d6 theo mua va kiéu sinh thai ndng nghiép cd anh
huong dang ké dén ning suat, hoat dong va thanh phan cac chat chéng oxy hoa
trong la M. oleifera. Ham lugng carotenoid cua 1a ciing thay doi phu thudc vao
tudi cay khi thu hoach, bo phan cua cay, giéng va ky thuat thu hoach (Bennett va
cs., 2003).

Muhl (2011) da nghién ctru anh huong cia nhiét d6 dén sinh truong va phat
trién ciia cay M. oleifera ¢ ba ché do nhiét dém/ngay twong ung 10/20 °C, 15/25
OC va 20/30 °C trong diéu kién nha kinh. Két qua cho thay & bién do nhiét 20/30
OC cho ty & nay mam, tc do nay mam cua hat giéng dat cao nhat; sinh truéng cay



con trong vuon wom tt nhat; cac chi tiéu sinh trudng, phét trién ngoai dong ruong
nhu chiéu cao cy, chu vi than, dién tich 1a dat cao nhat va déy 1a tién d& cho M.
oleifera dat ning suat va chit luogng 14 tt nhat. Nguoc lai, do day cua 14 cao nhat ¢
bién d6 nhiét 10/20 °C va thip nhit & bién do nhiét 20/30 °C. Theo Higuchi
(1999), viéc giam do day va ham luong diép luc cua la khéng bi chi phdi boi
cuong do anh sdng ma chiu tac dong cua yéu té nhiét do méi truong. Nhiét do cao
lam giam sy phét trién cua I6p té bao mo diu dan dén 1am giam do day cua l4. O chu
ky nhiét do 15/25 °C cho ty Ié ra hoa va thu phan dat cao nhét tuong ng 87,5% va
82,7%. Theo Truong Thi Hong Hai va cs. (2016b) cay chum ngay (Moringa spp)
cd thé sbng trong pham vi nhiét do tir -1 dén 48°C, khoang cuc thuan tir 25°C dén
40°C. Tuy nhién, M. oleifera khong thich nghi & cac vung c6 nhitng dot lanh dot
ngdt va suong gia mua dong thuong xuyén hoac kéo dai (Chukwuebuka,
2015). Kha ning chdng chiu lanh kém 13 yéu té can tré viéec mo rong dién tich vé
phia bic cta cay trong nay.

Sanchez (2006) ciing da chi ra rang trong M. oleifera trong diéu kién mua
mua cho ning suét va chat lugng 14 cao hon trong diéu kién moa kho.

Nouman va cs. (2012) da tién hanh nghién ctu anh hudéng caa chiéu cao cét
dén nang suét va gia tri dinh dudng cua 14 M. oleifera. Két qua cho thay gia tri
dinh dudng va céc chat chong oxy hoé tong sé dat cao nhat trong diéu kién mua
mua (tir thang 7 dén thang 8) va cat & do cao 30 cm.

O Viét Nam, khu vyc dong bang song Hong va Bac Trung bo gieo trong
thang 2 — 4, cé4c tinh mién ndi va Nam Trung bo trong dau mua mua, c4c tinh
mién Nam c6 thé trong quanh nam.

Nhu vy, cdy M. oleifera chiu duoc han, wa niang, c6 thé phat trién tai
nhitng noi ¢6 lwong mua tir 250 — 1.500 mm/ nam. Cay chiu duoc bién d6 nhiét do
tir -1 dén 48°C. Khu vuc mién Bac Viét Nam c6 thé trong tir thang 2 — thang 4.

Cac nha nghién ctru (Sanchez va cs. 2006; Mendieta-Araica va cs. 2013) da
nghién cru cac phuong phap canh tac cay M. oleifera, st dung lam thirc an gia
stc va cho ca. Ho da chi ra rang loai ndy c6 tiém niang lam thtic 4n gia stic. Cy
M. oleifera dugc trong ¢ nhiéu ving khac nhau, vi chiing dé duy tri khi ré cua
chung d hinh thanh va phat trién (ciy c6 hé théng ré sau khi chung duogc trong
tir hat va bo ré phat trién rong khi chung duoc tréng to canh chiét). RE cua nod
dam sau vao dat dé tim kiém nudc va chat dinh dudng, gitp ciy c6 thé chiu duoc
cac diéu kién kho han khac nghiét. Ngoai cac dac diém cua hé théng 1é, loai nay
con ¢ dic tinh phat trién nhanh, it yéu cdu chim soc khi cdy dd 16n yéu cau
phan bon va tudi tidu thap, ¢ kha nang phuc hdi cao sau khi thu hoach. Nhu cu
tudi tiéu twong ddi thap lam cho cay M. oleifera vuot troi so véi mot sb loai cay



thirc an chin nudi c¢6 yéu cau tudi tiéu twong dbi cao thi méi dat dugc san luong
cao nhu dau tuong va cac loai co (trich theo Nouman va cs., 2014).

1.2.2. Anh hwéng ciia diéu kién dit trong

Moringa spp duoc tréng chii yéu tai cac ving ban khé han, nhiét dai, can
nhiét d6i. Cay c6 thé phat trién tét trong dat cat kho va chiu duoc dat xau, bao
gom ca cac khu vuc ven bién.

Cay M. oleifera thich nghi tot & nhimg ving dt mun pha cat, thoat nuéc tot; tai
nhimg ving dat thoat nudc khdng tot cay ciing co thé sinh truong nhung cay khong
cao, than nho. Do pH thich hop nhat ddi véi cay M. oleifera tir 5 dén 9 (Tran Kim Cuc
va cs., 2018). Cay M. oleifera sinh truong tt trong didu kién dat phén (pH 4,5 — 5,0)
va diéu kién khi hau nhiét dsi gié mia thudc ving dong bang séng Ciru Long, Viét
Nam (Manh va cs., 2003). Vuong Thi Bach Tuyét (2010) cho biét cay M. oleifera c6
kha ning s6ng trén nhiéu loai dat khac nhau; dic biét, kha ning sinh truong va phat
trién cua cly kha tét, cay cd thé séng & moi truong dat chua, kiém hoc axit; trong dat
c6 thanh phan co gidi nhe hoic trung binh; ham luong chat dinh dudng thap.

Truong Thi Hong Hai va cs. (2016a) nghién ciru mot sé ky thuat trong cay
M. oleifera tai Thira Thién Hué da chi ra rang: cdy c6 kha nang thich Gng trén
c4c loai dat khac nhau. Cay M.oleifera trong trén dat phi sa c6 ning suat cao
nhat. Tuy nhién, cac loai dat c6 kha niang thoat nudc tét nhu dat céat hoang
héa, dat cat noi dong sau khi dwoc cai tao thich hop cho su sinh truong va
phét trién cua cay M. oleifera.

Tran Kim Cuc va cs. (2018) thtr nghiém 4 loai dat wom cay cho thay: ¢ dat
ring cdy sinh trudng va phat trién tét nhat, sau dé dén dat ruong, tiép dén 1a dat
cat ven bién va cubi cung 1a dat vuon doi. Nén chon dat ring hodc dat ruong dé
nhan giéng cay M. oleifera ¢ giai doan vudn wom la tét nhét.

Nhu vay, cay M. oleifera co thé tréng trén céac loai dat khac nhau, ngoai trur
cac vung dat bi ngdp tng, d6 pH thich hop nhat tir 5 dén 9.

1.2.3. Anh hwéng ciia ky thudt canh téic

Cac nghién ciru trong va ngoai nudc vé cay M. oleifera chu yéu nham muc
dich phuc vu san xuét rau xanh cho ngudi, lam duoc liéu hodc cay 1am nghiép
(trdng ring);

Foidl va cs. (2001) cho biét niang suat sinh khéi M. oleifera dat trén 99
tan/ha, sau 8 lan thu hoach, mat do gieo trong la 1.000.000 cay/ha, tréng trong
diéu kién bon phan va tudi nude. Sanchez va cs. (2006) cling bao cdo ning suat
sinh khéi twoi dat 100,7 tin/ha & chu ky cit 75 ngay (twong ung véi 5 lan thu



hoach) khi gieo trong & mat d6 750.000 cay/ha. Su khac nhau vé két qua trong
hai nghién ctu nay 1a do M. oleifera duoc trong & cac diéu kién khi hau, thoi
tiét, dat dai, mat d6 trong, chu ky cit (sé 1an thu hoach/ndm), ché d6 chim soc
khac nhau.

K§ thuat trong, thu hoach cay thirc an cho ngudi va cho vat nudi co su khac
nhau. Néu trong 1am rau xanh cho nguoi thi can thu hoach IGc rau con non dén
t6i khoang cach thu hoach (tudi cua rau) phai ngan, con cho vat nudi thi khoang
cach giira c4c lra phai dai hon (thu hoach & thoi diém cay thuc dn dat duoc téi da
vé dinh dudng va ning suat) (Ttr Quang Hién va cs., 2019). V&i muc dich khac
nhau nhu trén dan dén khoang cach trong (mat do trong) ciing phai khac nhau.
Cu thé: Mat do trdng rau an cho ngudi (khoang cach thu hoach ngin) thi phai
trong day hon so v6i mat do trong thu hoach 14 cho vat nudi. Ciing tuong tu nhu
vay, ty 1& cac chat dinh dudng trong 14 ¢ thoi diém con non (rau dn cho ngudi)
khac vai thoi diém thu 14 1am thie dn cho vat nudi (Amaglo va cs., 2006; Goss,
2012; Bashar va cs., 2017; Ponnuswami va Rani., 2019; Bin Su va Xiaoyang
Chen., 2020).

Mic du da c6 mot sé nghién ctu vé cay M. oleifera (Nguyén Vian S¥ va cs.,
2016; Liagat va cs., 2016; Ramadan, 2017; Mariana va cs., 2018; Balami va cs.,
2018; Sugiharto va cs., 2018; Rao va cs., 2018; Rao va cs., 2019) nhung cac
nghién ctu nay chi nham muc dich phuc vu san xuat rau dn cho ngudi va dugc
liéu, do d6, can phai c6 cac nghién ctu twong tu V&i muc dich phuc vu san xuat
thire an (chat xanh, bot 14) cho vat nuoi.

1.2.3.1. Anh hwong cua giong

M. oleifera 1a cay da dung va tuy vao muc dich sir dung nhu trdng lay hat,
1am duoc liéu, bot gidy, 1am rau ma tiéu chuan chét lugng M. oleifera khac nhau.
Theo Sanchez (2006), rau M. oleifera chat lugng tét phai dam bao cac tiéu chi
sau ddy: (1) khong bi héo Ua, thdi rita, hinh thai bén ngoai twoi, hap dan; (2) ham
luong dinh dudng va cac hoat chat sinh hoc cao; (3) dam bao du lwong thubc bao
vé thyc vat, kim loai nang va vi sinh vat theo qui dinh quéc té; (4) ham luong
lignin thap.

Cac nghién ctu vé gidng va chon tao giéng M. oleifera rat han ché, mai chi
dirng lai & cac nghién ctu vé da dang di truyén, bao ton ngudn gen. Truong DPai
hoc Nong nghiép Tamil Nadu, Periyakulam, mién Nam An Do di thanh cong
trong viéc phét trién va chon ra dugc hai gidng M. oleifera Periyakulaml (PKM-
1) va Periyakulam 2 (PKM-2). Hai giéng nay c6 nhiing dac tinh néng hoc, gia tri
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dinh dudng va dugc liéu wu thé hon han so véi cac giéng dia phuong (Dash va
Gupta., 2009).

O Théi Lan c6 hai giéng dia phuwong: Moringa hat den c6 ning suit sinh
khdi ngon tuoi 114,5 tan/ha, 22,7 tan/ha vat chat kho cao hon déng ké so V6i
gidng Moringa hat tring c6 ning suat lan luot 14 29 tin ngon twoi/ha, 5,8 tan
VCK/ha (Basra va cs., 2015).

Nghién ctru té bao hoc cho biét Moringa c6 2n = 28, thu phin chéo do d6
n6 c6 tinh khong dong nhit cao vé hinh théi va san lugng (Basra va cs., 2015).
Moringa cé tam quan trong vé kinh t& x3 hoi vi ¢6 céc loi thé nhu duoc nhan
gidng ca hitu tinh va vo tinh. N6 c¢6 nhu cau vé chit dinh dudng trong dat va
nuée thap nén gidp cho san xuét, quan Iy d& dang (Basra va cs., 2015).

Nghién ctru sau rong & An Do va Trung Qubc di cung cap thong tin co gia
tri v& sy cai thién di truyén cua M.oleifera (Pandey va cs., 2011; Tian va cs.,
2015). Chon loc bd gen 1a mot phuong phap nhan giong manh mé va hiéu qua dé
cai thién cac dic diém phirc tap va co hé so di truyén thap, dong thoi cho phép
lwa chon nhanh chéng cac giéng cay trong thich nghi véi cac loai dat va khi hau
khac nhau. An Do c6 trung tim nghién ctru sém nhat vé nhan gidng Moringa,
dac bi¢t la trong cac khia canh thu thap té bao mam, bao ton va cai tién cac
gidng Moringa. Cho dén nay c6 85 loai Moringa, hau hét la giéng M. oleifera da
c6 sdn dé trong dai tra & cac vung ndéng nghiép khac nhau (Sekhar va cs.,
2017). Nhiing gidng cdy trong ndy c6 cac trang thai thuc vat khac nhau vé dic
tinh phan nhanh, kich thudc, hinh dang 14 va chiéu dai qua.

1.2.3.2. Anh hwéng ciia mdt dé trong hay khodng cdch trong

Ning suit cdy trong ndi chung va cay M. oleifera néi riéng duoc xac dinh
trén co sO ning sut cua ting ca thé va caa toan quan thé. Pé c6 duge ning suat
t6i wu, can xac dinh dugc mat do tbi thich dé téi vu hda ca ning sut ca thé va
ning suat quan thé. Gitra gidng va mat do trong thuong co su tuong tac chat,
nghia 13 ciy trong ¢ thé c6 ning suat cao & mot mat do trdng thich hop.

Khoang céch trong duogc biéu thi bang hang cach hang va cay cach cay,
khoang cach tréng cang day thi mat do trong cang cao.

Theo Foidl va cs. (2001) da thuc hién mot du &n san xuat sinh khdi va thir
nghiém trong M. oleifera & mat do khac nhau dé xac dinh gié tri sinh khéi cao
nhat. Két qua cho thay mat do cang day thi ning suat sinh khdi cang cao. Céc
nha nghién cau cho rang M. oleifera trong ¢ mat do cao s& xay ra hién tuong
canh tranh vé khéng gian dinh dudng va két qua 1a 1am cho ré va dbt than dai ra,
nhung diéu nay dién ra khong thuong xuyén. Foidl va cs. (1999) di thir nghiém
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trong cay M. oleifera lay 14 voi cac khoang cach, mat do trong khéac nhau tur
khoang cach 1m x 1m (10.000 cay/ha) dén khoang cach 2,5 cm x 2,5 cm
(16.000.000 cay/ha). Sau khi tinh dén céc yéu té chi phi gidng, sé cay bi chét (vi
khong du anh sang), chi phi chuan bi dat, tac gia két luan: dé san xuat M. oleifera
lam rau 4n 14 trong diéu Kién dat cat, cung cap dua chat dinh dudng cho cay sinh
truong, dat thoat nuéc tét thi mat do trdng tét nhat 1a 10 x 10 cm (1.000.000
cay/ha). Tuy nhién, Foidl va cs. (1999) cho biét mat d6 trong cao (trén mét triéu
cay/ha) s& kho thuc hién vi khau thu hoach mat nhiéu thoi gian va céng stc. Vi
vay, cach tot nhat 1a trong & mat do tbi uu dé cé thé sir dung cac ngudn luc trong
cac diéu kién canh tac cu thé. O giai doan ban dau, mat d6 gieo hat cua M.
oleifera c6 thé cao hon dé tranh anh hudng boi ty 18 chét cua cay, nhung vé sau,
mat do trong tdi uu c6 thé cho nhiéu sinh khbi hon va ciing dé duy tri hon.

Véi muc dich 1am rau 3n, Amaglo va cs. (2006) nghién ctu khoang céch trong
cay M. oleifera (5 x 5 cm, 5 x 10 cm, 5 x 15 cm) cho thay: & 60 ngay sau moc mam,
chiéu cao cay ty 1& thuan voi khoang céch trong day, duong kinh than; sé 1a kép/cay
va ning suit l4 ciia nghiém thic trong thua (5 x 15 cm) hay 1.330.000 cay/ha dat cao
nhat. Tuy nhién, tong ning suat trén 6 thi nghiém cua nghiém thic trong day (5 x 5
cm) hay 4.000.000 cay/ha dat cao nhat. Khoang céch trong thich hop nhét trén dét cét
pha thoat nude tot 13 5 x 15 cm (1.330.000 cdy/ha). Sanchez (2006) khi nghién ctu
anh huong cia mat do tréng (250.000, 500.000 va 750.000 cay/ha) dén nang suat
sinh khdi cua cay M. oleifera tai Managua va Nicaragua cho thay: Trong nim tht
nhat & mat do 750.000 cay/ha cho ning suét sinh khéi tuoi cao nhat (88,0
tan/ha/nam), nang suat chat kho cao nhat (18,9 tin/ha/nam), tuy nhién trong nim
thi hai mat do 500.000 cay/ha lai cho ning suit sinh khéi twoi cao nhit (46,2
tan/ha/nam) va ning suat chat kho cao nhat (8,1 tan/ha/nam).

O mat nghién ctiu khac, Goss (2012) da két luan khoang cach trong cay M.
oleifera 1y twong la 0,35 x 0,35 m (98.764 cay/ha), khoang cach nay da lam tang
kha nang tich lity sinh khdi. Tuy nhién, éng ciing dua ra nhan dinh rang voi cac
mat do nghién ctu la (12.346 cay/ha (0,9 x 0,9 m); 24.692 (0,65 x 0,65m);
49.384 (0,45 x 0,45m); 98.764 (0,35 x 0,35m); 197.528 cay/ha (0,25 x 0,25m) thi
v6i khoang cach gan nhau hon, tao ra ning suat sinh khéi cao hon, ré khoe va
than dai hon, nhung c6 duong kinh than nho hon. Mt khac, khoang cach xa hon
dan dén ting truong ca thé cdy cao hon (bang chtng 1a duong kinh than to
hon). Do d6, dé tang sinh khdi va san lugng 14, nén sir dung khoang cach trong
gan hon néu ciy duoc dy dinh 1am rau va thic 4n gia suc. Tuy nhién, néu ciy
duoc st dung dé 1am nhién liéu, xu 1y 14, san xut vo va hat thi nén dat khoang
cach trong rong hon dé ting sy phat trién cua timg ciy.
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Manh va cs. (2003) di két luan khoang cach trdng anh huéng dén chiéu cao
va ning suat M. oleifera. Ning suit chdi va 14 tuoi dat 8,6; 11,1; 7,6 tin/ha (lan
cit dau tién); 7,6; 7,9; 6,3 tAn/ha (lan cit thir hai) va 6,3; 6,3; 4,9 tin/ha (lan cit
tha 3) twong ung véi khoang céch 40 x 20, 40 x 30, 40 x 40 cm hay mat do trong
125.000, 83.333, 62.500 cay/ha. Nhu vay, mat d6 83.333 cay/ha cho niang sut
chdi va 14 tuoi cao nhat, dat 25,3 tin/ha; tiép theo dén mat d6 125.000 cay/ha, dat
22,5 tan/ha; va thip nhat 1a mat d6 62.500 cay/ha, dat 18,8 tAn/ha sau ba lan cit.
Adegun va cs. (2013) ciing cho biét khoang cach cay: 30 x 40 cm (83.333
ciy/ha) cho ning suat thirc an chin nudi cao nhat, dat 14,89 tin/ha/lira, cao hon
dang ké so voi cac khoang cach khac: 40 x 60 cm (41.667 cay/ha), 60 x 80 cm
(20.833 cay/ha) va 100 x 100cm (10.000 cay/ha). Mot thi nghiém khac cua
Adegun va Ayodele (2015) da gieo hat M. oleifera v4i khoang cach 30 x 40 cm
va 60 x 80 cm thi thay rang ning suat dat cao nhat & khoang cach 30 x 40 cm
(83.333 cay/ha); tac gia khuyén nghi trong M. oleifera lam cdy thirc 4n gia suc
83.333 cay/ha la t6t nhat va can bon phan gia cAm cho cay.

Mohamed (2018) thtr nghiém trong M. oleifera véi cac mat d6 5.000, 2.500,
1.667 va 1.250 cay/ha, két qua I su gia ting mat do trong da dan dén s gia ting
san luwong sinh khoi, c6 su khac biét dang ké vé téc do quang hop, thoat hoi
nuéc, CO2 va d6 dan cua khi khong hang thang va theo moa. Tuy nhién, mat do
trong M. oleifera khong c6 anh huong dang ké dén tat ca cac théng s trao doi
khi do dugc. Két qua lugng carbon dioxide dugce dong hda boi cay khdng phai la
do toc do quang hop va thoat hoi nudc cling nhu d6 dan caa khi khong. Trong
diéu kién thiéu nudc va nhiét do cao, M. oleifera da thich ung bang cach giam do
dan va thoat hoi nudc nén di ting hiéu qua sir dung nude. Do d6, M. oleifera cé
kha nang tong hop carbon ngay ca trong diéu kién thiéu nudc. Tir do, tac gia khuyén
nghi cay c6 thé duoc trong véi mat do tuong ddi cao, khoang 5.000 cay /ha.

Ponnuswami va Rani (2019) thir nghiém mat d6 cao dé san xuat 14 1a: 10 x
15cm (666.666 cay/ha); 15 x 15cm (444.444 ciy/ha): 20 x 10cm (500.000
cay/ha); 20 x 20cm (250.000 cay/ha); 40 x 20cm (125.000 céy/ha) thi mat do
125.000 cay/ha 1am ting chiéu cao cdy, 14 chét trén cdy, canh trén cdy, niang suat
14 tuoti trén cdy va nang suét 14 trén moi 6 thi nghi¢m, mat do nay la t6i wu dé dat
san luong va ning suét tdi da. Nghién ctu cua Mabapa va cs. (2017) ciing cho
biét khi mat d¢ tang 1&n (100.000, 200.000, 300.000, 435.000 cdy/ha) thi ning
suat sinh khoi tang cao, dat tir 527 dén 2867 kg/ha/lra, mat do trong 435.000
cay/ha gitip ting cuong tich liy sinh khdi & tit ca cac khoang thoi gian cit.
Yixing Zheng va cs. (2016) di danh gia anh hudng ciia cac mat do trong khac nhau
(0,2m x0,2m, 0,4 m x 0,4 mva0,8m x 0,8 m) va chiéu cao cit (15, 30 va 60 cm)
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dén nang suat va chat luong sinh khéi cia M. oleifera ¢ cac khu vuc thung liing cua
Tay Nam Trung Qudc. Két qua cho thdy mat do tréng cao nhit 0,2 m x 0,2 m
(250.000 cay’/ha) két hop véi chiéu cao cit la 30 cm tao ra ning sut 14 tuoi va vt
chat khd cao nhat. Mendieta - Araica va cs. (2013) lai cho rang véi mat do trong
167.000 cay/ha cho ning suat dat cao nhat. Theo Truong Thi Hong Hai va cs.
(2016) thi mat d6 tréng 160.000 cay/ha (20 x 30 cm) gitp cay M. oleifera téi sinh
t6t, ning sudt than 14 cao trong quy md vudn nha.

Két qua trai nguoc duoc dwa ra boi Ramkumar va Anuja (2017) khi khang
dinh nghiém thizc c6 mat do trong (1,2 x 1,2 m) ghi nhan gié tri cao nhat vé khdi
lwong 14, nang suat 14 trén cay va ham luong diép luc so véi cac nghiém thuc
khac c6 mat do (0,45 x 0,45 m), (0,6 x 0,6 m), (0,75 x 0,75 m) va (0,9 x 0,9 m).
Ramirez va cs. (2020) ciing dong quan diém khi ting mat 46 M. oleifera tir
(50.000 cdy, 100.000 cay dén 200.000 ciy/ha) da 1am giam kich thudc cta canh,
anh huong dén thanh phan hinh thai trén khong cia cdy. Mat do ting thi dudng
kinh than, canh giam (Goss, 2012). Piéu nay c6 thé giai thich, & mat 46 cao mdi
ciy s& co it khong gian xung quanh va anh sang mat troi dé phat trién theo chiéu
ngang va do d6 thac day sy phat trién theo chiéu doc. Khoang cach rong hon
cling sé tao ra nhiéu nhanh trén mdi cy hon.

Truong Thi Hong Hai va cs. (2016a) ciing cho biét co thé trong & mat do rat
thua 3 x 3 m cho t6i rat day 10 x 10 cm tly theo muc dich sir dung. Néu muc
dich trong dé thu hoach hat thi c6 thé trong véi khoang cach 3 x 3m, con dé thu
hoach 14 va chdi non 1am rau xanh thi khoang cach thich hop véi gieo hat truc
tiép 12 10 x 10 cm (1.000.000 cay/ha) va trong bang cdy gibng wom bau 1a: 0,2 x
0,3mhoac0,2x0,4m;05x1,0m;1,0x1,0mhoac1,0x1,5m.

Mat d6 trong 1a yéu té quan trong quyét dinh téi san lugng thu hoach cua
cay, mat do trong thich hop sé& han ché kha nang canh tranh dinh dudng, anh sang
va cac yéu td khac. Cac nghién ctru da chi ra mat do trong ty 18 thuan véi sinh
khdi cua 14 thu duoc, tuy nhién mat do qué cao (trén 1.000.000 cay/ha) s& kho
thuc hién do han ché cac nguén luc, khod thu hoach. Véi muc dich trong tao ra
sinh khéi 16n nhat dé phuc vu cho san xuat thirc an chan nuéi thi mat ¢6 83.333
cay/ha (Adegun va cs., 2013; Adegun va Ayodele., 2015) hoac 125.000 cay/ha
(Manh va cs., 2003) nén duoc can nhic ap dung. Tuy nhién, véi muc dich 1ay bot
la dé bd sung vao thirc an chian nudi can phai nghién ctru thém dé khang dinh mat
d6 trong tdi wu anh huong tot dén nang suat, chat luong l1a M. oleifera.
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1.2.3.3. Dinh dwéong va phan bén

Cay M. oleifera c6 kha ning tao ra khdi luong chit kho twong dbi cao tir
4,2 — 8.3 tAn/ha/nam, phu thudc ché do phan bon, mue do dau tu, mua vu va vung
sinh thai (Palada va cs., 2007). M. oleifera c6 kha ning cho ning suat tt & mat
d6 cay trong tuong ddi cao; hon nira cin xem xét viéc bon phan dé thic day sy
phat trién cua cay va thanh phan hoa hoc cia cac bd phin ciy trén mit dat &
nhitng vung c6 nhiét d6 va lugng mua cao (Mabapa va cs., 2017).

M. oleifera c6 kha ning tao ra sé luong 14 16n chi khi cung cap di dudng
chat. La M. oleifera rat giau protein va khoang chat, diéu nay c6 nghia la dat
canh tac phai dap ung di dam va khoang chét cho su sinh truéng va phat trién.
Nén két hop phan hoa hoc, phan chuong hoic phan hitu co (phan xanh, phén réc)
dé co thé cung cap cac dudng chét can thiét cho cdy trong, dong thoi cai thién
ciu trac dat. Bon phan chudng hodc phan hitu co phai duge thuc hién trong thoi
gian chuan bj dat, trudc khi gieo hat.

Dash va Gupta (2009) da két luan gia thé (hdn hop phan don, phan hiru co va
phén hitu co vi sinh) c6 anh hudéng t6t nhat dén chiéu cao, trong lugng tuoi, trong
luong kho ciia cay M. oleifera - PKM1 dugc gieo trong trén céc loai gia thé trong
diéu kién nha kinh. Cay con M. oleifera tai Tamale, Ghana c6 ty 1& ndy mam trung
binh cao nhat & gia thé phan ga; phan hitu co ¢ anh hudng t6t nhat dén tat ca cac
chi tiéu sinh trudng cua cdy ¢ 12 tudn sau nay mam (William va cs., 2012). Trong
cay M. oleifera trong vuon uom, tac gia Adebayo va cs. (2011) cho biét bo sung
phan hitu co (cac loai) déu 1am ting toc do sinh truong va trong luong cay M.
oleifera trong giai doan vuon wom, dac biét 1a phan bo vdi lugng str dung 5
tan/ha. Ciing trong giai doan vuon wom, Imoro va cs. (2012) chi ra rang ca hai loai
phan hitu co (phan gia cam va phan bo) déu lam tang sinh trudng ciia ciy con mot
cach co y nghia, tuy nhién ham lugng di€p luc va carotenoid lai khong anh hudng
bai loai phan bon. Theo Palada va Chang (2003), M. oleifera 1a cay sinh trudng
t6t trong dat ma khong can bd sung dinh dudng. Tuy nhién, dé sinh trudng t6t va
dat ning suat toi vu thi can bon phan ngay vao thoi diém trong. St dung phan
dam dé bon voi luong 300 g/cdy, bon cach gdc 10 — 15 cm. Trong trudng hop
khong c6 phan dam thi c6 thé str dung phan hitu co hodc phan chudng u hoai dé
bon véi lugng 1 — 2 kg/cay.

Mai Hai Chau (2017) thi nghiém nham xac dinh loai phan hitu co phu hop
cho canh tac cay M. oleifera lam rau an 14 theo huéng hitu co tai tinh Pong Nai.
Két qua 1a phan hitu co bon 14 va phan hitu co bon r& déu anh huéng dén sinh

14



truong va nang suat, st dung 6,625 lit/ha phan bon la VIF-Super va 10 tan/ha
phan bon ré Growmore cho ning suit dat cao nhat trén ca hai nén dat nghién cuu.

Theo Price (2007), cay M. oleifera trdng v6i mat d6 day 1.000.000 cay/ha,
mdt nam hat khoang 250 kg N, 35 kg P20s, 270 kg K2O/ha/nam tir dat. Ty 1& cac
chat dinh dudng trong 14 cidy M. oleifera twoi c6 khoang 0,25% N; 0,07% P;
0,25% K; 0,44% Ca; 0,025% Mg; 0,025% Fe; 0,13% S (Fuglie, 1999). Tur d6 cho
thiy nhu cau phan bén hang nim cho M. oleifera tréng v&i mat d6 1.000.000
cay/ha khoang 250 kg N, 70 kg P.Os, 280 kg K2>0O/ha.

Két qua nghién ctru anh hudng cia loai phan hod hoc NPK (15:15:15) & cac
mue (0, 30, 60, 90, 120) dén sinh truéng va chat dinh dudng trén cay M. oleifera,
Isaiah (2013) théng bao: lwong bon 120 kg NPK/ha cho sé 14, chiéu cao, dudng
kinh than va ham lugng protein cao nhat; nguoc lai ham lugng canxi, phét pho
va sat cao khi bon & mic 30 — 60 kg NPK/ha, Truong Thi Hong Hai va cs.
(2016a) ciing cho két qua twong ty. Nguyén Ping Toan Chuong (2011) cho biét:
bon 70 kg N, 35 kg P20s, 35 kg K20 va 30 tan phan chudng/ha cho ning suét
chat kho M. oleifera dat cao nhat 2.416,7 kg/ 2 14n thu/ ha. Ramirez va cs. (2020)
bon 100:50:50 kg/ha N:P:K cho cay M. oleifera sau mdi 1an cat. Sarwar (2018)
cho rang su phat trién ciia cdy M. oleifera dugc hd tro tét nhat tao ra ty 1& protein
va carbohydrate cao nhét khi bon 120 kg/ha NPK véi ty 1é phan NPK 21:17:17.

Mendieta - Araica va cs. (2013) nghién ctru sy anh huong cua lugng phan
dam (0, 261, 521 va 782 kg N/ha/nam) & mat do trong (100.000 va 167.000
ciy/ha) két qua bon dam nguyén chat véi luong 521 kg/ha/ndm cho ning suét
sinh khdi cao nhat (& mat do trong 167.000 ciy/ha). Adebayo va cs. (2017) dua
ra muc bon dam thap hon, c6 thé bon 30, 60, 90 kg N/ha, két hop véi phan hitu
co voi muce bon 10, 20 va 30 tin/ha van cho két qua kha tot.

Nhu vay, ché do phan bon khuyén cao cho cay M. oleifera rat khac nhau
phu thudc vao tinh chat dat, giéng, mat do tréng va muc dich tréng. Tuy nhién,
moi khuyén cdo vé bén phan cho M. oleifera déu cho ring can bon két hop phan hoa
hoc va phan hitu co trong canh tac s& cho ning suat cao. Tuy nhién, muc két hop
bon 0 — 90 kg N/ha/lira; P2Os, K20 16n hon 35 kg/ha/nam va 10 — 30 tan phan
chudng/ha/nam thudng duoc sir dung trong cac nghién ciu.

Tir nhitng thong tin trén cho thdy M. oleifera 1a ciy c6 yéu cau dinh dudng
khé cao dé dat ning suét 16n, can ché do bon phan can dbi va hop ly. Viéc sir dung
nhiéu phan hoé hoc giup M. oleifera sinh truéng nhanh, ting ning suat nhung lam
giam chét luong san pham do ton du NOs™ cao, 1am dt trong ngay cang chua, chai
cung, bac mau, anh hudng dén vi sinh d4t, 1am mét di stc san xuat cua dat, ton hai
dén moi truong va strc khoé con ngudi. Pé han ché nhuge diém sir dung phan hoa
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hoc qua mirc, xu hudéng hién nay 13 str dung phén bén hitu co két hop véi phan hoa
hoc trong canh tac M. oleifera nhiam cai thién d6 phi cia dét, bao vé méi trudng,
tao ra san pham an toan, tot cho sitc khoé dong vat va con ngudi nhét 13 ¢ thoi
diém van dé an toan thyc pham dugc quan tim hon bao gio hét.

1.2.3.4. Ky thudt thu hogch: chiéu cao cdt, khodng cach cat

Anh huéng cua chu ky thu hoach, chiéu cao cit, mua thu hoach...co y
nghia quyét dinh dén ning suit sinh khdi va cac hop chit hoa hoc cua cay
M. oleifera.

* Chiéu cao cat

Mot s tac gia nghién ctiu vé chiéu cao cit caa cay M. oleifera da cho rang
chiéu cao cat thap co két qua tét hon. Cuy thé l1a Isah va cs. (2014) di nghién ciu
va khing dinh c6 su khéc biét dang ké giira cac chiéu cao cit (cat cach mit dat 20
cm, 30 cm va 100 cm) t6i nang suat chat khd M. oleifera. Cat & chiéu cao 20 cm
cho sinh khéi cao nhat 369,26 g/cay (10,416 tan/ha/lta); cat cach mat dat 30cm
dat 282,83g/cay (4,843 tan/ha/lira); cat ¢ chiéu cao 100cm co ning suat thap nhat
la 241g/cay (3.128 tan/ha/lira). Tac gia khuyén nghi cit & chiéu cao 20 cm s& cho
nang suat cao. Padilla va cs. (2014) ciing két luan rang chiéu cao cat t6t nhat cia
loai cdy nay nén tir 20 — 30 cm. Lopez va cs. (2012) khi danh gia chiéu cao cit &
5,10 va 20 cm thay rang & 5 cm chi c6 33% sd cay song sot, con & 10 va 20 cm
thi ty 18 sdng 100%.

Mot s6 nghién ciru khéc lai cho rang cat voi chiéu cao 16n hon s& co két qua
tdt hon. Theo kinh nghiém thuc té & Cuba khi gico mat do thép nén thu hoach &
chiéu cao cao nhit dé lam than day, s6 lugng mam moc nhiéu hon. Bashar va
cs. (2017) cho biét nang suat sinh khdi cao nhat hang nim thu duoc & chiéu cao
thu hoach 40 c¢m so véi cac chiéu cao thu hoach khac 13 20, 60, 80 cm. Cay M.
oleifera c6 thé dugc thu hoach & chiéu cao 50 cm so v&i mat dat, diéu nay tao
diéu kién thuan loi cho viéc thu hoach bang may va than cdy vin mém (Mabapa
va cs., 2017). Nguyén Pang Toan Chuong, (2011) thiy ring cdy M. oleifera
trong giai doan kién thiét co ban sinh truéng tot nhat khi dén ¢ chiéu cao 100 cm.
O chiéu cao nay cy chiu sy tac dong it nhat, kha nang phuc h6i nhanh hon khi
d6n xudng 50 cm va 30 cm. Ning suat thuc thu dat cao nhat (1.801,6 kg/2 lan
thu/ ha) khi d6n ¢ chiéu cao 100 cm va phun uré 1%. Chiéu cao bam ngon khéc
nhau it tac dong dén s chdi phat sinh dugc va duong kinh géc. Khi bam ngon &
chiéu cao 55 cm cdy c6 kha ning sinh truong va phat trién tét nhat, cho ning suat
cao, ddng thoi kha ning chdng chiu véi diéu kién bt loi tét nhat, thuan tién nhat
cho khau thu hai va cham séc (Truong Thi Hong Hai va cs., 2016a).

16


https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.researchgate.net/profile/Muhammad_Bashar3%3FenrichId%3Drgreq-77c83d448e237748b656a9ea76402eb3-XXX%26enrichSource%3DY292ZXJQYWdlOzMxODkwMjIwNztBUzo1MjM1OTk3OTg4NjE4MjRAMTUwMTg0NzMyODE1MQ%253D%253D%26el%3D1_x_5%26_esc%3DpublicationCoverPdf

Castillo va cs. (2013) nghién ctru & Mexico, cho thay chiéu cao cit rat it anh
huong dén thanh phan hoa hoc cua 14 va than ciy M. oleifera. Tuy nhién chiéu
cao cét cao hon c6 loi cho viée nang cao quan thé, ty 18 14 / ciy va canh / cay tha
cip, vé co ban & lan cét thir ba va bén. Chiéu cao va tan suat cat dugc két hop dé
t6i wru hoa san xuét thirc an gia suc. Tang trudng va ning suét thirc an tho xanh
cao nhét dat dugc trong diéu kién kho, 4m, véi mot sd lugng phan bon va tudi bd
sung. Quan 1y cay trong 1a quan trong d6i véi san xuét 14.

Tém lai: cac nghién ctu trén cho thidy M. oleifera dugc cit & chiéu cao rat
khéc nhau, tir 5 — 100 cm tuy theo muyc dich str dung, nhung chiéu cao cit khoang tir
30 - 50 cm dugc cho la thich hop va thuong duoc sir dung trong nghién ctru hon.

* Chu ky thu hogch hay khodng céch cat

Chu ky thu hoach hay khoang céch cit (KCC) anh hudng dén ning suét sinh
khdi va cac hop chit hoé hoc trén cay M. oleifera.

Nghién ciru véi KCC tir 56 — 85 ngay, cac tac gia cO y kién nhu sau: Sultana
va cs. (2017) cho rang thu hoach 14 M. oleifera cach nhau 56 ngay s& c6 it yéu t6
khang dinh dudng, nhiéu axit béo khong no (PUFA) va céc chét hoat dong chong
oxy hoa hon. Theo Ponnuswami va Rani (2019) thi c6 thé thu hoach 14 M.
oleifera Ira dau tién vao 60 ngay sau khi gieo. Gadzirayi va cs. (2012) khuyén
nghi & Zimbabwe thi thu hoach ¢ 60 va 75 ngay 1a phu hop; Sanchez (2006) cho
biét KCC sau 75 ngay/lan cho ning suat sinh khdi va VCK dat cao nhat. Nhung
trong diéu kién khi hau khic nghiét ciia Cuba, nguoi ta di ching minh rang véi
khoang thoi gian cit 80 — 85 ngdy cdy c6 thé phuc hoi tot nhat (Gonzalez va
Crespo-Lopez, 2016).

Mot sb tac gia khuyén nghi KCC ngan hon, khoang tir 30 — 40 ngay, nhu tai
Pakistan, KCC t6i wu 1a 30 ngay, ngoai trir mua dong (Nouman Vva cs., 2012).
Theo Ramkumar va Anuja (2017) thu hoach 35 — 40 ngay/Ita sé thiic day su phét
trién caa chdi maéi, két qua nay dugc xac nhan voi phat hién caa Amaglo va cs.,
(2006) va Isah va cs., (2014).

Theo mdt s tac gia, M. oleifera co toc do sinh truong vuot troi va co thé
thu hoach 13y 14 tir 30 — 85 ngay. KCC tbi wu 1a tir 30 dén 75 ngay, tuy thudc
vao diéu kién dia phuong. (Sultana va cs., 2017; Nouman va cs., 2014; Isah va
cs., 2014)

Ning suat 14 giam khi thu hoach véi chu ky day c6 thé do da lay di qua
nhiéu luong dinh dudng ma cay tich luy va diéu nay s& lam anh huéng dén téc
d6 sinh truéng cua cay thdng qua anh hudng téi sy phat trién cua 1a. Do d6, viéc
giir khoang thoi gian thu hoach thich hop dé cay trdng c6 thé tai tao ra canh la
méi 12 rat can thiét.
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Manh va cs. (2003), ciing chi ra cdy M. oleifera cd thé thu hoach 7 lan
trong mot nim va ning suit 14 co thé dat tir 42 — 53 tin/ha/nam. T Quang
Hién va cs. (2019) ciing cho biét cé thé thu hoach tir 4 — 7 lan trong nim, ning
suat sinh khdi dat 130,68 dén 381,45 ta/ha/lta. Nhitng nghién cau nay cho
thay cay M. oleifera c6 kha ning thich nghi tét v&i diéu kién thu hoach nhiéu
lan trong nam.

San luong M. oleifera thay d6i do diéu kién khi hau, cach quan 1y san xuét
va tity theo mat d6 trong va tan sb cit: Theo Basra va cs. (2015) dé san xuét tham
canh 1a M. oleifera, c6 thé trong & khoang cach tir 10 cm x 10 cm dén 20 cm x 20
cm; KCC tir 35 dén 45 ngdy; can tudi va bon phan (Leone va cs., 2015). Ban
thAm canh san xuét 14 c6 thé trong véi khoang cach 50 cm x 100 cm, KCC giita
cac Ira tir 50 dén 60 ngay trong diéu kién co bon phan va nude tudi. Trong dé
san xuat 14 ciing c¢6 thé duoc tich hop trong cac hé thong nong 1am két hop véi
khoang céach gitta cac hang 2 — 4 m, KCC 14 60 ngay, khong can bon phan va
tudi nuéc (Leone va cs., 2015). Tac gia Gadzirayi va cs. (2012) khuyén nghi &
Zimbabwe trong & khoang cach cay 1a 20 cm x 20 cm, KCC tir 60 va 75 ngay 1
phu hop. O Ghana, khoang cach trong cdy tdi vu 1a 5 cm x 15 cm véi KCC t6i wu
1a 35 dén 40 ngay. O Nicaragua, trong 20 cm x 20 cm va KCC tbi wu 1a 75 ngay
(Sanchez, 2006). Sy khac biét vé KCC tir 40 — 75 ngay la do sy khac biét vé khi
hau (Nouman va cs., 2014).

Nhu vay, cac nghién ciu vé KCC cay M. oleifera rat khac nhau tir 30 — 85
ngay tuy theo muc dich str dung, nhung KCC tir 30 — 60 ngay dugc cho la thich
hop va thudng duoc sir dung trong nghién ciru hon. Véi nhu cau thu sinh khéi
V6i sb luong 16n, 1am bot bd sung vao thae dn chian nudi, viéc st dung KCC,
chiéu cao cat cho nang suat vat chat kho 16n nhat 1a phi hop.

1.3. Thanh phan héa hoc ciia Moringa oleifera

1.3.1. Thanh phdn héa hoc la Moringa oleifera

L4 cay M. oleifera dugc xem 1a bo phan c6 gia tri nhat cua cdy, trong 1a
chtta mot lwong 16n cac chit dinh dudng (protein, lipit, dan xudt khong chira
nito...), sdc td, vitamin, chat khoéang va cac hoat cht ty nhién khéc, cac chat nay
dong vai trd rat quan trong d6i véi con nguoi va vat nudi. Ty 1é cac chét dinh
dudng trong 13 co sy thay doi theo giai doan truong thanh cua 14, vi du: 14 non
ctia M. oleifera cé ty 18 chét hitu co va protein thd cao hon dédng ké nhung ty 1¢
chét xo, lipit thd va khoang tong sd thap hon so véi 14 trudng thanh (Sebola va
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cs., 2019). Theo cac két qua nghién ctru, thanh phan héa hoc cua 14 Moringa
oleifera nhu sau:

* Ty 1¢ nude va vit chat khé trong ld

Ty 1€ nudce trong 14 chiu danh huong 16n nhét bi tudi thu hoach va mua vu.
Tubi thu hoach hay con goi 1a khoang cach cit (KCC) ngan thi ty 1& nudc cao va
nguoc lai, mia mua thi ty 18 nudc trong 14 cao hon mua kho. Tir Quang Hién
(2019) cho biét ty 1& nudc trong 14 M. oleifera & cac khoang cach cit 30, 50, 70
ngdy tuong Gng 1 80,33; 78,21; 76,32%. Ngoai ra, bon phan dam, phan chudng
cling anh huodng toi ty 16 nude va VCK trong 14; mirc bén dam, phan chudng cao
thi ty 1€ nudc trong 14 cao va nguoc lai; vi du: mac bon dam 20; 80 kg N/ ha/ Itra
cat thi ty 1¢ nudce trong 14 1a 77,33; 78,69% va ty 1€ VCK 1a 22,67; 21,31%. Theo
Nguyén Thi Thiy Minh va cs. (2016) thi ty 1& nudc trong 14 M. oleifera la
76,27%, ty 1€ VCK la 23,73%. Nhu vay, ty 1¢ nudc trong 1a M. oleifera khoang
76 - 80%, ty 1€ VCK thi nguoc lai, khoang 20 — 24%.

* Protein va axit amin trong la

Ty 1€ protein trong 14 cling phu thudc vao nhiéu yéu td, murc bon dam va
tudi thu hoach (hay KCC) 13 hai yéu t6 anh hudng 16n nhat dén ty 1& protein
trong 14. Murc bon dam cao hop 1y hodc tudi thu hoach hop 1y thi ty 1¢ protein
trong 14 cao va nguoc lai. Tir Quang Hién (2019) cho biét ty 1é protein trong
VCK cua la ¢ cac muic bon dam 20; 40; 80 kg N/ha/ lra cat tuong ung la 32,77,
33,50; 35,19% va & cac KCC 40; 50; 60 ngay 1a 35,11; 33,51; 31,71%. Céc tac
gia khac cho biét ty 18 nay 1a 8,08% trong 14 twoi, twong tmg 34,05% trong VCK
(Nguyén Thi Thily Minh va cs., 2016) va 6,7 — 7,6% l4 tuoi, twvong ung véi
khoang 30 — 34% trong VCK (Mai Hai Chéu, 2016). Nhu vay, ty I¢ protein thd
trong 14 M. oleifera kha cao, nd thap hon dau twong nhung cao hon cac loai hat dau
dd khac.

Protein cua |4 M. oleifera chita day dui cac axit amin, bao gdm 10 axit amin
thiét yéu. Céc axit amin thiét yéu trong la M. oleifera chiém 52,19% tong s6 axit
amin. Protein la M. oleifera c6 ham lugng lysine, leucine, histidine, axit glutamic,
valine, isoleucine, alanin, phenylalanin va arginine cao hon dang ké hon so protein
14 ctia cac cdy thirc an than gd khac. Didu dang cha ¥ 1a bot 14 M. oleifera c6 ham
luong lysine cao gan gip tam lan trong bot ngd (Bin Su va Xiaoyang Chen, 2020).
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So véi protein khd dau dau twong thi chi c6 ba axit amin (Arginine, Isoleucine,
Lysine) trong s6 10 axit amin thiét yéu cua protein M. oleifera cé ty 1¢ thip hon,
c4c axit amin con lai déu twong duong hodc cao hon (Ttr Quang Hién, 2019; Vién
chan nuéi, 2001). Cac tai liéu trén cho thdy 14 M. oleifera giau protein va la protein
hoan hao.

* Lipit trong la Moringa oleifera

Lipit chiém ty 1¢ nho trong 14 va bién dong khong 16n; tuy nhién khi KCC
tang 1én thi ty 18 lipit ciing ting theo. Ttr Quang Hién (2019) cho biét & cac khoang
cach cat 30; 50; 70 ngay thi ty 1& nay twong tGng 1a 6,81; 7,07; 7,43% vat chit kho.
Theo Nguyén Thi Thuy Minh va cs. (2016), ty I¢ lipit trong 14 twoi M. oleifera la
1,67%, twong wng vai khoang 7,6% trong vat chat khé. Bin Su va Xiaoyang Chen,
(2020) thdng béo vat chat kho 14 M. oleifera chira 7,09% lipit va ty 1& ndy cao hon
so voi cac cdy thirc dn than gd khac. Hon mot nira (57%) axit béo trong la M.
oleifera la axit béo khong no, trong d6 axit a-linolenic c6 ham lugng cao nhat,
chiém t6i 44,57% (Saini, 2014c; Bin Su va Xiaoyang Chen, 2020). Axit béo khdng
no 1a thanh phin quan trong trong ché do an udng cua con ngudi vi chung c6 thé
phan hay va este hoa cholesterol, duy tri mtrc cholesterol binh thuong va do d6 lam
giam nguy co xo vira dong mach va cac bénh mach mau nao khac. Cac tai liéu trén
cho thay ty 1¢ lipit trong 14 M. oleifera khoang trén duéi 7% VCK va lipit giau axit
béo khdng no.

* Chat xo trong ld Moringa oleifera

Bén canh protein thi chat xo trong thirc in xanh ciing dugc quan tam. Boi
vi ty 1& chit xo cao s& gay bat loi cho tiéu hoa va hap thu thirc an. La M. oleifera
¢ uu diém 1 ty Ié xo thap, ty 1é ndy trong VCK cua 14 dao dong trong khoang 7
— 11%. Khoang cach cat va mirc bon dam, phan chudng c6 anh huong 16n dén ty
I& chat xo trong 14. Vi du: O KCC 30 va 70 ngay thi ty I¢ xo trong VCK tuong
tng 1a 7,02 va 10,35%; & mirc bon dam 20 va 80 kgN/ ha/ lua cit thi ty 18 xo
trong VCK tuong tng la 9,53 va 7,32% (T Quang Hién, 2019). Tac dung phu
cua lignin trong bdt 14 M. oleifera chua dugc nghién ctru, nhung 14 M. oleifera co
ham lugng chit xo thd twong ddi thap nén ty 1¢ lignin 1a khong déng ké, chinh vi
vay tac dung xu tir lignin dugc cho 1a khong c6. Mt khac, ham luong lignin
trong la cay néi chung, 14 M. oleifera noi riéng c6 xu hudng ting dan theo thoi
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gian sinh truong. Boi vy, su tich tu lignin trong 14 M. oleifera c6 thé duoc khac
phuc bang cach rut ngan KCC maot cach hop 1y.

* Chat khoang trong 14 Moringa oleifera

Theo T Quang Hién (2019) thi ty 1¢ khoang trong 14 M. oleifera khoang
tir 9 — 10,5% vat chat kho, khi ting KCC thi ty 1& khoang trong 14 ting, vi du
KCC 30; 50; 70 ngay thi ty I¢ khoang trong VCK twong ung la 8,95; 9,41;
10,47%. Bon dam, phan chudng ciing 1am cho ty 1¢ khoéng trong 14 ting nhe, Vi
du: O muc bon dam 20 va 80 kgN/ ha/ lira cét thi ty 1& khoang 1a 9,13 va 9,48%
VCK. Mai Hai Chau (2016) cho biét 14 M. oleifera c6 ham luong canxi tir 2.839,0 —
4.946,0 mg/kg, st tir 21,6 — 29,0 mg/kg, kali tir 4.136,0 — 4.848,0 mg/kg.

* Sgc t6 va vitamin trong 14 Moringa oleifera

L& M. oleifera giau carotenoids, ham lwong carotenoids cua 14 M. oleifera

14 780 mg/ kg VCK. Carotenoids c6 tac dung lam tang ty 1€ dau thai va ty I¢ nudi
séng ¢ gia suc, tang ty & de, tring c6 phdi, 4p né & gia cam, 1am ting do dam
mau long d6 trang va d6 vang cua da ga (Tur Quang Hién va cs., 2013). Saini
(2014a, 2014b) cho biét 14 M. oleifera giau carotenoids va tocopherol.
Carotenoids cua 1a c6 khoang 47,8% 1a B-carotene, d6 1a mot trong nhiing tién
chét quan trong nhét cia vitamin A, mot hoat chat thiic day tang truong va sinh
san va duy tri cac chirc ning sinh 1y khac nhau, nhu xuong, biéu md, thi giac va
biéu mé niém mac tiét dich, co thé truc tiép anh huong dén su sinh truong va
phat trién ctia dong vat (dan theo Bin Su va Xiaoyang Chen, 2020). Theo Mai
Hai Chau (2016) thi ham luong caroten trong 14 twoi cia nim giéng M. oleifera
trong tai Trang Bom, Pong Nai tir 5.398,4 — 6.839,8 1U/kg. Truong Thi Hong Hai
va cs. (2016b) cho biét 14 M. oleifera kho chira ham luong B-carotene tir 6,6 — 6,8
mg/100 g trong khi d6 ca rét, bi ngd va mo chira ham luong p-carotene lan luot
la 6,9; 3,6 va 2,2 mg/100 gam chit khd. L4 M. oleifera con chira ham lwong
vitamin E twong d6i cao, dic biét 12 a-tocopherol véi khoang 9,0 mg/100g
chat khd. Vitamin E c6 kha nang chdng oxy héa, do d6 bao vé té bao khoi cac
gbc tu do c6 hai (tirc 1a cac phan tir oxy phan (mg) va gitp tang cuong mién dich
té bao. CAC chat bo sung tir 14 M. oleifera mang lai kha ning chong oxy héa cao
cho ga thit va dic tinh ndy duoc phan anh trong do 6n dinh oxy hoa thit va kéo

dai thoi gian bao quan thit (dan theo Bin Su va Xiaoyang Chen, 2020). Trong la
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M. oleifera cé vitamin nhém B, tuy nhién chi c6 thiamine, riboflavin va niacin
duoc tim thay trong 14 twoi véi ham lugng twong tng 12 0,06 — 0,6 mg/100 g;
0,005 — 0,17 mg/100 g va 0,8 — 0,82 mg/100g (Truong Thi Hong Hai, 2016b).
Ham luong vitamin C trong 14 twoi M. oleifera dugc mot sb tac gia thong bao
nhu sau: 239 mg% (Nguyén Thi Thiy Minh va cs., 2016), 200 mg% (Truong Thi
Hdng Hai va cs., 2016) va tir 252,4 — 1479.2 mg/kg 14 tuoi hay 25,24 — 147,92
mg% (Mai Hai Chau, 2016). Nhu vay, c6 thé ndi 14 M. oleifera 1a nguén cung
cap carotenoids va cac vitamin tuyét voi cho con ngudi va vat nudi.
* C4c hogt chat sinh hoc trong 14 Moringa oleifera

L4 cay M. oleifera chtra cac hop chat thuoc nhom flavonoids va phenolic
nhu kaempferol 3-O-a-rhamnoside, kaempferol, axit syringic, axitgallic, rutin,
quercetin 3-O-B-glucoside. Cac flavonol glycosides dugc xac dinh déu thudc
nhom kaempferide néi két voi cac rhamnoside hay glucoside (Imoro, 2012). L4
¢6 ham luong polyphenol va flavonoid tong s6 nhiéu hon than cay nén c¢é hoat tinh
khang oxy héa manh hon (Phan Thi Bich Tram va Nguyén Thi Diém My., 2016).
Mai Hai Chau (2016) cho biét M. oleifera trong tai Trang Bom, Pong Nai c6 ty 18
flavonoid tong sé tir 4,1 — 10,5%. Nong d6 kaempferol tir khdng phat hién (ND)
dén 4,59 mg/g chat kho; nong d6 Isorhamnetin trong 14 khd chira khoang
0,118 mg/g chat khd. Cac hop chét thudc nhom flavonoid khac nhu: Luteolin,
apigenin, daizein va genistein déu c6 trong la M. oleifera. Céc axit phenolic
duoc tim thiy c6 sé luong 16n trong 14 M. oleifera, nhu: axit gallic (1,034
mg/g chat kho), luong chlorogenic va axit caffeic khoang 0,018 — 0,489 mg/g;
cac axit ellagic va ferulic chira 0,078 — 0,128 mg/g chat khd. Ngoai ra trong 14
M. oleifera con chtra cac alkaloid, glucosinolates, isothiocyanate... (Truong
Thi Hong Hai va cs., 2016).

Ngay nay, cac chit chdng oxy hoa c6 ngudn gbc tir thuc vat duoc sir dung
rong rai lam chat phu gia thirc dn chin nudi. Pong vat tiéu thu thic dn bd sung cd
ngudn gdc thuc vat co chira chat chdng oxy hoa cho thay kha ning chdng oxy hoa
manh mé&. L4 M. oleifera c6 nhiéu vitamin, flavonoid, phenol va carotenoids 1a cac
thanh phan hoat tinh ctia chat chong oxy hoa ty nhién. So sanh téng ham lugng
phenol va flavonoid ctiia M. oleifera véi bap cai, rau bina, bong cai xanh, sap lo va

hat d4u thi 14 M. oleifera c6 ham lwong gip déi so voi cac loai rau gia dinh trén. L4
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va chiét xudt tir 14 M. oleifera da duoc st dung 1am chat phy gia thirc 4n trong khau
phan 4n cua dong vat dé cai thién chét luong thit nhd cac chit chuyén hoa thir cap
doi dao cua la. Cac chit bo sung tir 14 M. oleifera mang lai kha ning chong oxy hoa
cao cho ga thit va dac tinh nay dugc phan anh trong do 6n dinh oxy hoa thit va kéo
dai thoi gian bao quan thit. Véi cac dac tinh dinh dudng trén, M. oleifera 1a mot loai
thirc dn b sung dinh dudng can thiét cho dong vat (trich theo Bin Su va Xiaoyang
Chen, 2020).

L& M. oleifera chira sterol 1a tién chit cua estrogen cé tac dung kich thich
tuyén sinh duc 1am ting s6 luong nodn nang xung quanh budng trimg ctia ga mai
(Koja Abbas va cs., 2020)

*Céac chdt khdng dinh dwong trong 14 Moringa oleifera

L& M. oleifera thich hgp lam thirc an cho gia stc khong chi vi ham lugng
chat dinh dudng 16n ma con vi chung c6 ham luong cac chat khang dinh dudng
thip. Tuy nhién, ham luong chat khang dinh dudng trong 14 M. oleifera thay doi
tly thudc vao nén tang di truyén ciia cdy va moi truong trong trot (Sultana va cs.,
2017). Him lwong tannin c6 trong |4 M. oleifera dao dong tir 12,0 dén 20,6
mg/g. Bang phuong phéap xtr 1y sdy kho, 1én men va U chua c6 thé 1am giam tir 15
— 30% tannin so voi la twoi (Vitti va cs., 2005). Mac du la M. oleifera c6 chira
saponin, tao vi dang nhung ching chi c¢6 4,7 — 5 g /kg vat chat kho. Ham lugng
nay khong thé gay ra bat ky anh huong x4u nao dén vat nudi. Hon nita, ham lugng
phytat va oxalat trong l4 M. oleifera thap hon so véi cac loai rau an khac. Ham
lwong phytat trong l4 M. oleifera chi 1a 22,3 mg/g trong chat kho. Tuong tw, ham
luong oxalat 1a 27,5 mg/g chat kho, thap hon nhiéu so véi 14 rau bina (125,7 mg/g)
hoic 14 dén xanh (100,5 mg/g). Nong do ciia cac chat khang dinh dudng nay trong
l4 M. oleifera khong dang ké vi vay c6 it kha nang gy can trd dén su hap thu cac
nguyén t6 vi luong va qua trinh tiéu hoa protein (trich Bin Su and Xiaoyang Chen,
2020).

* Gia tri dinh dwong cua 14 Moringa oleifera

Hau nhu chua c6 nghién ciru vé ty 1é tiéu hoa cac chat dinh dudng va gia
tri nang luong cua la M. oleifera trén lgn, gia stc nhai lai. Nghién cuu trén ga
cho két qua nhu sau: Ty Ié tiéu hoa chat hiru co cua 14 M. oleifera trén ga khé
cao, trong d6 ty Ié tiéu hoa protein tho 1a 67,97%, lipit 1a 78,15% va dan xuat
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khdng chira nito 1a 72,84% (Hien va cs., 2017a). Nang luong trao ddi cua bot 14
M. oleifera trén ga dat 10,39 MJ/kg DM, trong khi d6 cua bot 14 sin 14 9,15;
cua bot 14 keo giau la 10,11 MJ/kg DM, cua bot co la 7,68 MJ/kg DM (Hien va
cs., 2017b)

1.3.2. Thanh phan héa hoc cic bé phén khdc ciia Moringa oleifera

* Hat cay Moringa oleifera

Hat cay M. oleifera c6 chua glucosinolate, c6 thé 1én dén 9 % sau khi da duoc
khir chat béo va céc axit loai phenol carboxylic nhu 18-D-glucosyl 2, 6 dimethyl
benzoate. Ngoai ra hat con giau lipit, khoang 33 — 38% vat chat kho; lipit dwgc ding
lam dau an va huong liéu, thanh phan chinh cua lipit 12 cac axit béo nhu oleic (60 —
70%), palmitic (3 — 12%), stearic (3 — 12%) va cac axit béo khac nhu behenic,
eicosanoic va lignoceric.

Cao chiét tir hat cdy M. oleifera c6 chira ham lugng phenolic 12 10,179 mg
axit gallic/g chat khé, cao hon so véi ham luong flavonoid tong sé 1a 2,9 mg
quercetin/g chat kho va ham luong axit tannic tong sb 1a 0,890 mg axit gallic/g
chat khd. Ham luong phenolic tong sé trong hat duoc coi la chia khéa dé xéac
dinh kha nang khir va giam géc ty do c6 oxy (ROS) (Mohamed Sulaiman, 2015,
Ta Thi Thay dich).

* Hoa, ré, nhira cdy Moringa oleifera

Hoa Moringa oleifera cé chira polysaccharide duwoc ding 1am chét phu gia
trong ki nghé dugc pham.

Ré chira glucosinolate nhu: 4-(alpha-L-rhamnosyloxy) benzyl glucosinolate
(1%) sau khi chiu tac dong cua myrosinase sé cho 4-(alpha-L rhamnosyloxy)
benzyl isothiocyanate (0,05%) va benzylisothicocyanate (Imoro, 2012).

Nhya cdy Moringa oleifera (gdm) chiét tir vo cly c6 chtra arabinose,
galactose, axit glucuronic va rhamnose. Tir nhua, chat leucoanthocyanin da duoc

chiét va xac dinh 1a leucodelphinidin, galactopyranosyl, glucopyranosid.

1.4. Gia tri st dung cia cay M. oleifera

Hau nhu mdi phan caa cay M. oleifera déu hitu ich cho cac ché pham thuc
phdm chtc ning, dwoc pham, dinh dudng, loc nudc va san xuat dau diesel sinh
hoc, bao gom ré, 14, hoa, vo cay xanh va hat (Saini, 2015).
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Mot trong nhitng dic diém quan trong nhat caa M. oleifera la c6 gia tri dinh
dudng cao va c6 thé duoc s dung 1am thirc dn chin nudi, phan xanh, thudc y
hoc, thudc trir sdu sinh hoc. L& M. oleifera 1a mot loai thac an hitu ich nhd ham
lugng protein, carotenoids cao, khodng chat, vitamin va mot sé chat
phytochemical (kaempferitrin, isoquercitrin, rhamnetin, kaempferin). M. oleifera
la mot nguyén liéu day hta hen trong linh vuc quan 1y dat va cdy trong, xu ly
nude, cling nhu san xuét thire an gia suc va gia cam (Mohamed, 2018).

L4 M. oleifera 1a ngudn dinh dudng bo sung cac hop chat hiru co tw nhién
tdt cho strc khoé con nguoi, dugc st dung dé diéu tri bénh theo nhiéu cach khac
nhau, duoc hai to chirc thé gigi WHO va FAO khuyén cao sir dung cho céc ba
me thiéu sita, tré em suy dinh dudng va 1a giai phap luong thyuc cho thé giéi thi
ba (Fahey, 2005). L4 M. oleifera chtra nhidu chat dinh dudng, dic biét 1a cac
vitamin thiét yéu nhu vitamin A, C va E. Ngoai ra, trong la M. oleifera con chira
ham luong carotenoid hoat tinh sinh hoc cao, tocopherols va vitamin C cé gia tri
trong viéc duy tri can bang ché d6 dn va ngin ngira cac goc tu do 1a nguyén nhan
gdy nén nhiéu bénh hiém ngheo. Dbi voi gia cAm carotenoids c6 anh hudng tot
dén ga thit va ga dé tring (Hien va cs., 2016; Hien va cs., 2017c). L& M. oleifera
cling dugc coi 13 ngudn gidu khoang chit, polyphenol, flavonoid, alkaloid va
protein (Soliva va cs., 2005). Nhiing chat dinh dudng thiét yéu c6 thé giup lam giam
su thiéu hut dinh dudng va chéng lai nhiéu cin bénh mén tinh.

Bén canh d6, ham luong cac chat khang dinh dudng trong M. oleifera kha
thap hta hen 12 ngudn thire an rat tét cho ngudi va gia stic (Afuang va cs., 2003).
Pay 1a mot can ctr quan trong dé c6 thé sir dung bot 14 M. oleifera trong khau
phan cua gia sdc, gia cam.

Gia tri y hoc, duoc lidu: cac bd phan cta cdy nhu 14, ré, hat, vo cay, qua va
hoa c6 nhiing hoat tinh nhu kich thich hoat dong cua tim va hé tuan hoan, hoat
tinh chdng u budu, ha nhiét, chdng kinh phong, chéng sung viém, tri ung loét,
chéng co giat, loi tiéu, ha huyét ap, ha cholesterol, chéng oxy hoa, tri tiéu duong,
bao vé gan, khang sinh va chéng nim. M. oleifera di duoc ding dé tri nhiéu bénh
trong y hoc dan gian tai nhiéu nudc trong ving Nam A (Fahey, 2005)

Trong hoa, 14 va r& M. oleifera c6 cac hoat chat c6 kha ning khang khuan
va khang nim manh nhu pterygospermin; isothiocyanate; anthonine. Ngoai ra,
trong 14 M. oleifera chira nhiéu chat dinh dudng quan trong, cic axit amin thiét yéu
va nhiéu hop chét quy khé gip ¢ nhiing cay thuc vat khac: (zeatin, nhém flavonoid
bao gém quercetin; rutin; B-sitosterol; axit caffeoylquinic va kaempferol) (Pham
Hoang Ho, 2000). M. oleifera chira cac chat chong oxy hoa, chdng viém nhiém,
khang sinh, khang doc t6, cac chat gitip ngin ngira va diéu tri ung thu, u xo tién
liét tuyén, gitip 6n dinh huyét ap, ha cholesterol, bao vé gan.

St dung trong cong nghiép: dau hat M. oleifera con duoc goi 1a "dau Ben"
dugc str dung dé san xuét dau diesel sinh hoc bdi ham lugng céc axit béo don
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khong bio hoa & dang axit oleic nhidu va né dap tng tat ca cac thong sb ky thuat
chinh cta céc tiéu chuan diesel sinh hoc cia My, Purc va chau Au. Vi vy, né co
tam quan trong thuong mai va cong nghiép 16n. Dau hat duoc st dung kha rong
rii trong nén cong nghiép san xuit cac thiét bi can do chinh xac cao va c6 gia tri
trong nganh coéng nghiép nudc hoa dé gitr 6n dinh mui huong. Ngoai ra cac
protein cationic trong lwong phan tir thap, cac protein lién két chitin (Mo-CBP3),
lectin, napins, mabinlins va cac protein khac duoc chiét xudt tir hat M. oleifera
dugc mo ta thanh cong va s dung trong cong ngh¢ loc va lam trong nudc cong
nghiép (Kansal va Kumari, 2014).

Str dung kich thich sinh truéng thuc vat: Dung dich chiét xuit thu duoc tir
l& M. oleifera trong ethanol 80% c6 chita chat kich thich sinh trudong thuc vat
(thudc nhém cytokinin). Chét chiét xuat ndy cé thé dugc phun truc tiép 1én 14 ciy
dé kich sinh truong cdy con, lam cho thuc vat cing cap hon va chéng chiu tét
hon v&i sau bénh hai, cdy trdng ra hoa nhiéu hon, ting kich thudc qua va ting
nang suat. S dung dung dich 14 cidy M. oleifera duoc chiét xuat bang ethanol
80% pha lodng véi nude dé phun 18n 14 cac cdy nhu mia, lac, khoai tay giup cay
¢ tudi tho cao hon, khoé¢ manh hon; trong luong ré, than va 14 cao hon; ham
luong duong va kich thude qua 16n hon (Makkar va Becker, 1996).

Animashaun va Toye. (2017) da nghién ctru danh gia tinh kha thi, hiéu qua
kinh té cua viéc san xuat va ché bién 14 M. oleifera tai Nigeria. Téng chi phi san
Xuat 14 (8.580 USD) ha/nam va tong doanh thu 1a (13.750 USD) ha/nam tir san
lugng bot 14 khd ché bién. Hon nita, véi cac mirc chiét khau khac nhau 1a 17,5%,
20%, 22,5% va 25%, BCR (ty 18 chi phi lgi ich) cho thdy rang véi méi N1 vén
duoc dau tu vao chi phi, nha dau tu co thé thu dugc N1 x 60 loi nhuan. Ty 1€
hoan vén dau tu (ROI) cho thay con s6 doanh thu quay vong loi nhuan 1a 26,7%
chi phi dau tu. Uéc tinh gia tri hién tai thuan (NPV) vao cubi giai doan 10 nim
c6 gi4 tri kha thi cao. Két qua nghién ciru nay cé tac dung khuyén khich san xuat
M. oleifera va phét trién gia tri gia ting do tiém ning ma n6 mang lai vé loi ich
kinh té.

Tom lai: Cay M. oleifera hién duoc 80 québc gia trén thé gidi sir dung rong rai
va da dang trong cdng nghé duoc pham, my pham, nudc giai khat, dinh dudng va
thuc pham chuc nang. Cac qudc gia dang phat trién sir dung M. oleifera nhu duoc
licu ky diéu két hop chira nhitng bénh hiém nghéo, bénh théng thuong va thuc
pham dinh dudng.

1.5. Tinh hinh nghién ctru sir dung M. oleifera trong chian nuéi
1.5.1. Nghién ciru ché bién M. oleifera sir dung trong chin nudi

Ché bién nhiam loai bo, giam bét cac chat doc hai hodc han ché tac dong
tiéu cuc cta cac chat khang dinh dudng va cai thién chat lugng dinh dudng cia
14 thyc vat sir dung lam thac an chan nudi. Nguoi ta thuong dung phuong phap
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vat ly, hda hoc va sinh hoc dé ché bién 14 thyc vat, cu thé 1a: ngam, nau, phoi
ning, siy kho, 1&n men, chiét xuét chon loc, chiéu xa va xir Iy enzyme.

Xt ly nhiét bang nuée s6i c6 thé pha huy hau hét cac chit Gc ché protease
va trypsin hoiac lam giam ham luong saponin, cyanide, oxalate, phytate trong la
M. oleifera. Ngoai cac tac dung trén, Nwaogu va Udebuani (2010) cho biét xr ly
bang nuéc s6i con cai thién kha ning tiéu hoa va do ngon miéng cuaa la cay cho
dong vat. Say khd ciing c6 tac dung tuong ty nhu xur Iy bing nudc sdi. Mbah va
cs. (2012) nhan thay rang luong c4c chat doc hai nhu phytate, oxalate va saponin
giam dang ké sau khi xu ly bang cac phuong phép gia nhiét khac nhau nhu st
dung anh ning mit troi va siy kho trong 10. Tuy nhién, ham luong tannin ting
sau khi sdy khd. Vitti va cs. (2005) ciing cho riang phoi ning va siy 10 1am ting
dang ké ham lugng tannin.

Hau hét cac phuong phap vat Iy nhu ndu chin va ngdm nuéc, c6 thé 1am
giam dang ké ham luong phytate trong la M. oleifera (Vitti va cs., 2005; Mbah va
cs., 2012). Tuy nhién, trong qua trinh thuc hién, mot sé chat dinh dudng khac
nhu khoang c6 thé bi mat. Do dé, viéc thay thé hodc két hop qua trinh nay véi
cac ky thuat khéc cd thé 1a mot cach tét dé giam chat doc hai.

Ngoai xtr Iy nhiét, I&n men ciing duoc sir dung rong rii dé khac phuc nhugc
diém vé chat xo va chat khang dinh dudng trong 14 thuc vat sir dung cho chin
nudi (Sugiharto va Rajitkar, 2019). Phuong phap nay con nham lam ting mic do
st dung cua ga thit d6i voi thic an xanh (Mandey va cs., 2015) hoic lam ting
hoat tinh sinh hoc cua c4c hop chat cé tac dung cai thién sic khoe cho ga thit
(Cao vacs., 2012).

Thierry va cs. (2013)cho biétlaM. oleifera 1én men véi Lactobacillus
plantarum c6 thé 1am giam ty I phytate xuéng 66,92%, lam ting ty I¢ protein trong
san pham va tang ty 1¢ tiéu hoa peptit t6i 63,97%. Lén men ciing lam ting luong sat
cd san trong bot 14 M. oleifera. Trong qua trinh 18n men, Baccillus pumilus tong
hop endoglucanase dé hoa tan cellulose va giai phong chat dinh dudng tir té bao
thuc vat. Len men ran véi Baccillus pumilus tao ra protein hoa tan nhiéu hon so véi
Ién men long (Zhang va cs., 2017). Mot phuong phap twong tu, d6 1a sir dung nam
Aspergillus niger dé Ién men 1a M. oleifera. Két qua cho thiy luong axit amin ty do
tang dang ké trong qua trinh 1&n men va mau axit amin thiét yéu tét hon nhiéu so voi
protein tham chiéu caa FAO (Wang va cs., 2018). Piéu ddng quan tam 13 1én men da
tao ra mui thom, c6 thé gilp cai thién chat luong thire dn va dé ngon miéng caa la M.
oleifera. L&n men la M. oleifera voi nAm Rhizopus oligosporus c6 thé tao ra cac
enzyme phuc tap, chang han nhu glucosidase, cellulase va xylanase, ching rat
can thiét cho qué trinh bién ddi sinh hoc. Nhitng enzyme nay cé thé thay doi cac
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chat chuyén hoa so cap va thir cap trong 14 cdy va ting cudng cac hop chat hoat
dong, chang han nhu polyphenol. Viéc st dung Rhizopus oligosporus trong qua
trinh 1én men cua 14 M. oleifera 1am ting ham lugng protein va lam giam bét chat
xo thé (Djonu va cs., 2018). Ham lugng chat tc ché trong bot 1a nhu tanin,
protease va trypsin bi giam trong quéa trinh Ién men (Ali va cs., 2019; Diouf va
cs., 2019).

Trén thyuc té, khdng can thiét phai loai bé hoan toan céc yéu té khang dinh
dudng tir 14 M. oleifera vi ham lugng cua ching thap, mat khac chung ciing ¢o
ich, chang han nhu tannin va phenol thity phan Ia chat chéng oxy héa; trong thirc
an chan nudi, cac chit nay khéng chi gilp cai thién chat luong thit ma con 1am
giam phat thai khi metan tir dong vat nhai lai.

1.5.2. Nghién cuu swr dung M. oleifera trong chdin nuoi ga

M. oleifera thuong dugc st dung trong chan nudi ga dudi dang bot 14 hoac
cao chiét. Bot 14 ¢c6 do am thap nén dé phdi hop vao khau phan, con cao chiét chi
dugc bo sung vao khau phan véi lugng nhé nén khong can diéu chinh lai ning
luong, protein ctia khau phén.

M. oleifera duoc phdi hop vao khau phan cia ga véi cac muc dich khac
nhau, nhu céi thién sinh truéng, st dung thuc an, kha nang khang bénh, nang
cao chat lugng san pham cua ga, giam gia thanh thirc an, nang cao hiéu qua
chan nuoi.

Ngay nay, do gid nguyén li¢u thuc an tang cao, dac biét la thirc an giau
protein, viéc phdi hop bot 14 trong khau phan cua ga thit duoc khuyén khich
nhiam ha gi4 thanh thic 3n va tang loi nhuan (Nworgu va Fapohunda., 2002;
Oloruntola va cs., 2018; Sebola va cs., 2019; Sebola va Mokoboki., 2019).
1.5.2.1. Sur dung bét 1a M. oleifera trong chan nudi ga thit

Bot 14 M. oleifera dugc dwa vao khau phan vai ty 1& kha 16n gidng nhu
phdi hop cac nguyén liéu thirc an khac vao khau phan. Do bot 14 M. oleifera co
ham luong ning luong thip va protein cao nén khi dua bot 14 vao khau phan véi
v6i luong Ion thi nhat thiét phai diéu chinh ning lugng bing cach bd sung md
dong vat hozc dau thyc vat vao khau phan va diéu chinh protein bang cach giam
bot ty & cac nguyén lidu giau protein khac (bot c&, khd dau...). Cac nghién ctu
vé str dung bot 14 M. oleifera trong chin nudi ga cho két qua nhu sau:

Olugbemi va cs. (2010b) cho biét khong c6 su sai khac vé lugng thic an an
vao ciing nhu hé s6 chuyén hda thirc an cua ga thi nghiém va ting khdi luong cua ga
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thi nghiém 1a nhu nhau & céc 16 st dung khau phan ngd va bot sin khd 20 va 30% c6
b6 sung 5% bot 14 M. oleifera. Nghién ciu cua Melesse va cs. (2011) khi bd sung bot
la M. oleifera tir 2 — 6% vao khau phan an ctia ga thit da cai thién ting khdi lugng cua
ga thi nghiém tir 8,5 — 13,6% so0 vé6i khau phan khéng bo sung bot 14 M. oleifera.
Nghién cau cua Gadzirayi va cs. (2012) cho thay sir dung 25% bot & M. oleifera
trong khau phan ga thit khong 1am thay ddi luong thirc dn 4n vao ciing nhu ting khéi
lwong cua ga thit so vai khau phan sir dung thize dn hdn hop hoan chinh. Alnidawi va
cs. (2016) thir nghiém phdi hop bot 14 M. oleifera & muc 5, 10, 15 va 20% trong
khau phan ga thit, két qua 1a mic 15% va 20% di tac dong tét dén ting truong
cua ga thit. Tac gia Kavoi va cs. (2016) dua bot 14 M. oleifera 15 — 35% trong
khau phan an cua ga thit c6 tac dung dén duong rudt va 1am ting kha nang sinh
trorong cua ga thit.

Voemese va cs. (2018) cho rang trong qua trinh sinh truéng cua ga thit, M.
oleifera khong anh huéng dén luong thic in, khdi lugng gan, nhung né c¢é anh
huong tich cuc dén khoi luong co thé, sinh truong tuyét doi va hé sé chuyén doi
thire an cua ga.

Ngoai nghién ctu str dung bot 14 M. oleifera nhu mét chat bo sung hoic mot
nguyén liéu thuc an thong thuong, viéc nghién cau sir dung bot 14 M. oleifera
thay thé cac nguyén liéu thirc an gidu protein ciing da dugc thyc hién, vi dy nhu
Tesfaye va cs. (2012) da nghién ciru st dung bot 14 M. oleifera nhu mot nguén protein
thay thé dé giam bot dau tuong trong khau phan ga thit.
1.5.2.2. Sur dung bt 1& M. oleifera trong chan nudéi ga mdi dé

C6 hai huéng nghién curu stir dung bot 1a M. oleifera trong chan nuéi ga mai
dé, d6 1a: i) Nghién ctru stir dung bot 14 M. oleifera nhu mot nguyén liéu thirc an
giau protein dé thay thé cac loai nguyén liéu thic an khac giau protein dang duoc
s dung lam ngudn cung cap protein trong khau phan cua ga mai dé; vi du:
nghién ciu st dung bot 14 M. oleifera thay thé mot phan bot dau twong, kho dau
dau tuong, kho dau hat huéng duong, kho dau lac... ii) sir dung bot 1a M. oleifera
nhu mot loai nguyén liéu thie an thong thuong khéc; vi du: nghién citu anh
huong cua bot 14 M. oleifera voi vai tro nhu mot nguyén liéu thirc in trong khau
phan dén kha ning san xuit cia ga mai dé hoic nghién cau két hop giira bot 14
M. oleifera (giau protein) véi nguyén liéu thic an nghéo protein (bot san, bot
khoai, bot hat hoa thao...).

Pai dién cho huéng thir nhat c6 nghién ciu cia Kakengi va cs. (2007), dng
d3 nghién cru anh huang cua viéc thay thé mot phan bot hat huéng duong (thuc
an giau protein) bang bot 1a M. oleifera dén lugng thirc an va vat chat khd thirc
an an vao, ty 18 d¢, khéi luong trimg thu duoc trong ngay va toan ky thi nghiém,
tiéu ton thirc an cho mét kg tring. TAc gia da bé tri bén muac thay thé bot 14 M.
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oleifera cho bot hat hudng dwong trong khau phan an cua ga mai dé, dé 1a 0%,
10%, 15% va 20%. Kakengi cho biét két qua nhu sau: Cac muc thay thé néu trén
déu anh huong tét dén tinh ngon miéng va lam ting luong thic in thu nhan duoc
cua ga.

Nghién ciu cua tac gia Nguyén Thi Hao va Bing Thay Nhung. (2014) da
sir dung bét 14 M. oleifera nham muc dich lam ngudn protein thuc vat trong khau
phan n ctia ga Ai Cap dé trang thuong pham. TAc gia da két luan rang hoan toan
cd thé st dung duoc bot 14 M. oleifera nhu mét ngudn thirc dn gidu protein
trong khau phan cua ga dé. Thi nghiém thay thé bot cai dau bang bot 1a M.
oleifera & cac muc 0, 3, 6 va 9%; két qua cho thiy sir dung muc thay thé tir 3 —
9% bot 14 M. oleifera lam ting mau sic long d6 tring va dat tir 10 dén 10,81
diém so véi khdng bo sung (9,69 diém); sir dung bot 14 M. oleifera muc 3%, 6%
trong khau phan cua ga dé khdng anh hudng dén su thu nhan thirc an, ty 1¢ dé,
san luong tring, thay déi khdi luong, ty 16 séng va loai thai cua ga cling nhu hau
hét cac chi tiéu chat luong triang. Muc bo sung 6% bot 1a M. oleifera Ia thich hop
nhat trong thi nghiém nay.

Mot nghién ciru khac cung véi hudng trén la nghién ciru caa Raphaél va cs.
(2015), tac gia sir dung bot 14 M. oleifera thay thé cho bot d6 twong trong khau
phan an cua ga dé trang gidng Kabir. Két qua cho thay thay thé dén muc 50%
ngudn protein thuc vat thong thudng va dat tién nhu d6 twong trong khau phan
an van khéng anh huang x4u dén kha nang san xuat (sinh trudng, nang suat, chat
luong trang) cua ga dé. Piéu nay rat c6 ¥ nghia d6i véi chin nudi ga dé & cac
khu vyuc néng thon nghéo, noi thiéu hut ca vé sé lwong va chét luong thirc in
chan nubi.

Pai dién cho hudng nghién cuau tht hai la Olugbemi va cs. (2010a),
Ebenebe va cs. (2013); cac nha nghién ctru nay st dung bot 14 M. oleifera nhu
mét nguyén liéu thire dn thong thuong (bot ngd, bot my, cam cac loai...) va phéi
hop vao khau phan an ciia ga dé trang véi cac mie do khéac nhau; cac tac gia co
cung nhan dinh nhu sau: Pua bot 14 M. oleifera vai mirc d6 thich hop da nang
cao niang suat va chat lugng trang ga, mac 10% trong khau phan van khong gay
anh xau dén céc chi tiéu trén, tuy nhién khi dua vao khau phan véi ty Ié qué cao
s& c6 két qua x4u khong mong doi.

Két qua nghién ctiu cia Abou — Elezz va cs. (2011) trai nguoc véi két qua
nghién ctu caa hai tac gia trén, dng phdi hop bot 14 M. oleifera vao khau phan
clia g dé tring thwong pham véi cac mic 0%, 5%, 10% va 15%; két qua la khi
ty 18 bot 14 trong khau phan ting 1én thi luong thirc dn thu nhan duoc hang ngay
ctia ga giam theo tuyén tinh tir 111 g xudng 100 g/con/ngdy, diéu d6 anh huéng
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Xau t6i kha ning san xuat tring cua ga. Ong cho rang co thé do bot 1 M. oleifera
c6 chtra cac chat khang dinh dudng va bui cua bot 14 gay ra.

Tir cac két qua nghién ctru trén di dén nhan dinh sau: St dung bot 14 M.
oleifera thay thé mot phan thtrc dn giau protein c6 ngudn goc thuc vat hoic st
dung n6 nhu mot nguyén liéu thire an théng thuong phdi hop vao khau phan in
ctia ga mai dé déu khdng gy anh huéng xdu dén kha niang san xuit tring cua ga.
Tuy nhién, can phai luu y rang: i) Ty Ié thay thé hoic ty 1& phdi hop vao khau
phan phai phu hop, néu ty 1& qua thap thi tdc dung cua bot 14 chua 13 rét, con qué
cao s& ¢6 anh huong xau dén luong thire dn an duoc va kha ning san xuat triing
cua ga, ii) ham luong ning luong cua bot 14 M. oleifera thap, do d6 can b sung
thém mé& dong vat hozc dau thyc vat dé bu dap nang luong thiéu hut khi phdi hop
bot 14 M. oleifera vao khau phan.
1.5.2.3. St dung dich chiét M. oleifera trong chdn nuéi ga

Makkar va Becker. (1997) cho ring la M. oleifera cé chira mot lwgng tannin
khong dang ké, nhung c6 ty 1¢ saponin thd cao (khoang 5%), c6 thé cé tac dung
khang dinh dudng ¢ dong vat. Chiét xuat da loai bo dugc cac chat khang dinh
dudng, mat khac con lam ham luong protein ting cao, do dé dich chiét 1a mot
ngudn protein tt cho gia sc.

Thi nghiém cua Portugaliza va Fernandez. (2012) thuc hién trén ga thit cho
thay, khi b sung dich chiét 14 M. oleifera tir 30 — 60ml/ g&/ ngay da cai thién c6
¥y nghia vé tang khéi lwong, hé sé chuyén hda thic an va hiéu qua kinh té.

Rao va cs. (2019) cho biét bo sung dich chiét M. oleifera vao khau phan in
cua ga thit & mac 500 va 1000 mg/ kg khéng anh hudng dén ting khéi luong,
hiéu qua chuyén hoa thie an va dic tinh than thit cua ga thit.

Alabi va cs. (2017) cho biét ga thit duoc nudi bang khau phan an co chira
dich chiét 14 M. oleifera cd khdi lwong co thé ting va kha nang chuyén hoa thuc
an duoc cai thién so voi nhom dbi chirng. Nhitng két qua nay cé thé lién quan
dén su hién dién caa cac thanh phan hoat tinh sinh hoc khac nhau, gidp cai thién
viéc st dung chit dinh dudng trong chiét xuét 14 M. oleifera. Trong mot nghién
ctru khac da két hop bot 14 M. oleifera va bot toi, thay rang sy két hop d6 1am giam
t6t hon sb luong Enterobacteriaceae trong hoi trang, ciing nhu giam m& bung cua
ga thit, khi so sanh vai viéc st dung bot 14 M. oleifera hoac bt toi don lé (Sugiharto
va cs., 2018).
1.5.2.4. Sir dung M. oleifera d@é phong chang bénh cho ga

Cac nghién ctu cho thay 14 cay M. oleifera di duoc st dung trong chin
nudi ga nhu mot ngudn khang sinh thao moc, mang lai hiéu qua phong bénh
khong kém khang sinh tong hop, hon nira cc tac dung cua la cay con thay trén
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cac phuong dién nhu: cai thién kha ning ting khéi lwong, giam cholesterol huyét
thanh va cholesterol trong long dé tring cua ga dé. ..

Hassan va cs. (2016) cho biét viéc bo sung bot 14 M. oleifera cho khau phan n
dén mtc 0,3% da cai thién cac thong sb sinh 1y va ting cudong kha ning chéng
lai tinh trang stress nhiét cua ga thit dugc cho dn khau phan an c6 bot ngd — dd tuong.

Du va cs. (2007) nghién ctu danh gia hiéu qua caa khau phan in bd sung
bot 14 M. oleifera dén toc do sinh truong, dic diém cta méau va phan tng mién
dich cua ga. Két qua cho thiy: khi ting mac bd sung bot 14 M. oleifera: 0%;
0,5%; 1,0%; 2,0% va 3,0% trong khau phan dn cua ga thit Arbor Acres da lam
ham lwong axit uric, chit béo trung tinh va ty sé albumin/globulin trong huyét
thanh cua ga thit giam c6 y nghia théng ké (P<0,05). B6 sung M. oleifera ting
dang ké hiéu gia khang thé SRBC (P<0,05), ham lwong y-globulin va nong d6
IgA. Do d6, tac gia da két luan rang khau phan an bo sung M. oleifera co thé lam
tang kha nang mién dich cua ga thit. Vi vay, M. oleifera c6 thé 13 mot thirc dn bd
sung tiém ning.

Ologhobo va cs. (2014) da nghién cau thay thé oxytetracycline bang bot
la M. oleifera trong khau phan an cta ga thit va danh gia hiéu qua cua su thay thé
nay trén cac dac tinh than thit cua ga. Thi nghiém gom 4 nghiém thic (NT):
Nghiém thac 1 thic an c6 chua 0,25% oxytetracycline (2509/100kg thuc an),
NT2, NT3 va NT4 thirc an ¢6 chira 0,2, 0,4 va 0,6% bot 1a M. oleifera (200g,
400g va 600g/100kg thire an). Két qua cho thay bd sung bot 14 M. oleifera trong
khau phan cua ga thit khéng anh huéng tiéu cuc dén chét luong than thit, ma con
cai thién ty 18 co wc, co dui/ than thit va khéi lwong giét md. Do d6, M. oleifera
duoc khuyén céo 13 mot thanh phan thirc an t6t cho ga thit va co thé thay thé cho
khang sinh.

Adamu va Shamsudeen. (2015) dd nghién ctru tac dung cua bot 14 M.
oleifera thay thé khang sinh dén kha ning san suat va cac théng sé huyét hoc cua
ga broiler 4 tuan tudi véi ba nghiém thtc, d6 1a: i) c6 khang sinh enrofloxacin
trong nudc udng, ii) khong co khang sinh nhung c6 bot 14 M. oleifera trong thirc
in (400g — 600g bot 14/75 kg thae dn hon hop va iii) khéng co ca hai loai (khang
sinh va bot 14). Két qua 1a ga duogc an thic an khong cd khang sinh, c6 bot 14 da
khoe manh, khéng méc bénh, ting khdi lugng cao hon so véi cac nghiém thic
khac (P<0,05), cac chi tiéu huyét hoc nhu nhau (P>0,05).

Tijani va cs. (2016) cho biét co thé phdi hop bot 14 M. oleifera & mic 15%
vao khau phan an cta ga thit ma khdng co tac dung phu d6i véi cac chi s huyét
hoc va huyét thanh cua ga thit, giam dang ké albumin, axit uric, aspartate amino
transferase (AST) va alanine amino transferase (ALT) trong mau ga thit. Akpet
va cs. (2015) ciing cho biét bd sung bot 14 M. oleifera & mic 10%, 20% vao khau
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phan da co tac dung giam dang ké luong ALT, AST, TG (P <0,05) trong huyét
thanh va c6 tac dung chéng doc, chdng ha duong huyét d6i véi ga thit.

M. oleifera ciing duoc danh gia 1a da cai thién tich cuc kha niang mién dich,
hiéu gia khang thé, thanh phan sinh héa mau cua ga thit. Cac nghién ctu dudi
day da chirng minh nhan dinh nay, cu thé: Alnidawi va cs. (2016) phdi hop M.
oleifera & muc 15 va 20% trong khau phan ga thit, két qua I1a cac thanh phan sinh
hda mau caa ga, nhu triglyceride, cholesterol toan phan, lipoprotein mat do thap
va lipoprotein mat do cao duoc cai thién. Liagat va cs. (2016) bd sung 2; 4 va 6%
M. oleifera trong khau phan ga thit da nhan thay hiéu gia khang thé chéng lai
bénh Newcastle va bénh Gumboro (Infectious Bursal Disease- IBD) duoc cai
thién; Ramadan (2017) b sung bot 1a M. oleifera trong khau phan in cta ga thit
& cac muc 3, 5 va 8% va cho biét phan (ing mién dich chéng lai bénh Newcastle
cia ga duoc cai thién; Mariana va cs. (2018) bd sung 10 va 20% bot 14 M.
oleifera vao khau phan an cua ga da lam cai thién su phét trién caa nhung mao
rudt va tang néng do immunoglobulin (Ig) & ga thit; Rao va cs. (2019) cho biét
bo sung bot 1a M. oleifera vao khau phan an cua ga thit & mac 0,5 va 1,0% (0,5
va 1,0g/ kg) da cai thién phan ng mién dich, cai thién hiéu gia khang thé chong
lai bénh Newcastle va giam peroxid hoa lipid & gan ma khong cé bat ky tac dong
tiéu cuc ndao dén hiéu suét sir dung thirc an va than thit.

Olugbemi va cs. (2010b) da thi nghiém st dung bot 1a cdy M. oleifera trong
khau phan an cua ga dé voi ty 18 0; 5 va 10% va cac khau phan déu co ty 1¢ bot
cu san kho 12 20%. T4c gia co két luan nhu sau: Bot 1a M. oleifera phoi hop vao
khau phan caa ga mai dé ¢ chira bot sin da co tac dung 1am giam giam cholesterol
huyét thanh, tir d6 dan dén 1am giam cholesterol trong long do tring ga.

1.6. Nhén xét chung phan tong quan tai liéu

Cay M. oleifera dugc trong ¢ nhiéu nudc trén thé gioi va duoc nghién cau
kha toan dién, nhu dic tinh sinh vat, dac diém sinh thai, ky thuat canh tac, thanh
phan héa hoc, gia tri str dung. Do ¢6 gia tri dinh dudng cao, chira nhiéu hop chat
sinh hoc quy nén M. oleifera duoc nhiéu nha khoa hoc quan tdm nghién cau st
dung trong chin nudi, dic biét 1a chin nuoi ga. Tuy nhién, cac nghién ctu vé ki
thuat canh tac tap trung chu yéu phuc vu cho san xuét rau xanh va duoc liéu,
nghién ciru phuc vy san xuat thirc an xanh cho chian nudi con chwa nhidu. Cac
nghién vé chin nudi tap trung cha yéu vao st dung M. oleifera nhu mot chat bd
sung, mot duoc liéu phong chéng bénh hoic mot nguyén lidu thie an thong

33



thuong. Viéc nghién cau sir dung M. oleifera nhu mot thire an gidu protein dé
thay thé cac nguyén liéu thirc dn gidu protein, dat tién khac con it duoc chd y. Vi
viy, dé tai nay duoc thuc hién nham giai quyét nhitng khoang tréng trong nghién
ctru vé cay M. oleifera. Cac noi dung cua dé tai 1a xac dinh mat d6 trdng, khoang
cach cat, micc bon dam thich hop cho cay M. oleifera trong 1am thac an chin
nudi; xac dinh ty 1 tiéu hoa cac chat dinh dudng va gia tri nang luong cua bot 14
M. oleifera trén ga; nghién ciu kha ning thay thé khd dau dau twong bang bot 14
M. oleifera tinh theo ham lwgng protein trong khau phan cua ga thit va ga dé bd
me Luong Phugng.
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CHUONG 2. NOI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. Péi twong, dia diém, thoi gian nghién ctru
2.1.1. Péi twong nghién civu

Cay M. oleifera (Chum ngay)

Bot la M. oleifera

Ga thit Lwvong Phuong

Ga dé Luong Phuong
2.1.2. Pia diém nghién ciru

Trong cay thirc an va thi nghiém trén ga tai Trai chan nudi gia cam, khoa
chan nudi thu y, Trudng Pai hoc Néng Lam Thai Nguyén, thanh phd Thai Nguyén,
tinh Thai Nguyén.

Phan tich miu dat, bot 14, thtc an, thit ga, trang tai Vién Khoa hoc su
séng, Pai hoc Thai Nguyén.

2.1.3. Thoi gian nghién ciru

Tu nam 2017 — 2021.
2.2. N¢i dung nghién ciru

Xac dinh mat do trong, mac bon phan dam, khoang céch cat thich hop dbi
véi cay M. oleifera.

Xac dinh ti 18 tiéu hoa cac chat dinh dudng va gia tri ning lugng trao doi
cua bot 14 M. oleifera trén ga thit Luong Phuong.

Xac dinh kha niang thay thé mot phan khd dau dau twong bang bot 1a M.
oleifera trong khau phan an cta ga thit va ga d¢ Luong Phuong.

2.3. Phuong phap nghién ciru
2.3.1. Khi twong va thanh phin hod hoc dit khu vwe thi nghiém

Céc s6 liéu vé nhiét do, d6 am, luong mua dwgc thu thap tir tram quan trac
khi tugng thuy van tinh Thai Nguyén.

Thanh phan hoa hoc cta dat khu vuc thi nghiém gdém cac chi tiéu: d6 pH,
Nito tong s6, P20s téng sb, P20s d& tiéu; K20s téng sb; K20s trao ddi dugc phan
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tich tai Vién Khoa Hoc Su Séng, Pai Hoc Thai Nguyén theo phuong phap phan
tich caa Vién Nong héa thd nhudng (1998).
2.3.2. Thi nghigm 1: Nghién ciru mdt dj trong thich hop cho cay M. oleifera

* Muc dich thi nghiém

Xac dinh dugc mat do trong thich hop cho cay M. oleifera.

* Phuong phap thi nghiém

Thoi gian thi nghiém: tir 2017 — 2019

Thi nghiém véi 4 mat @6 la 125.000 cdy, 100.000 cady, 83.500 cay va
71.500 cay/ha, twong ung vai khoang cach tréng 0,2 m x 0,4 m; 0,2 m x 0,5 m,
0,2mx 0,6 mva 0,2 mx 0,7 m. Cac nghiém thic (mat do) duoc b tri theo kiéu
khdi ngau nhién hoan chinh, mdi nghiém thirc véi dién tich 24 m? x 5 lan nhic
lai. Trong M. oleifera bang cay con, wom hat trong bau, trong sau khi tra hat vao
bau 1 thang, chiéu cao ciy dat trén dudi 15 cm. Nam thi nghiém khong tinh theo
nam duong lich ma duoc tinh tir dau thang 4 nim trude dén hét thang 3 nam sau.

Bao dam dong déu giita cac nghiém thirc vé phan bon, chu ky thu hoach,
chiéu cao cit va cac diéu kién khac. Cu thé:

Mdi nam (nam I va II): Phan bén nhu nhau cho ca 4 nghiém thuc (tinh cho
lha/nam), d6 1a phan ga 20 tan, 1an: 40 kg P20s, kali: 80 kg K20 tinh cho 1
ha/nam, dam: 60 kg N/ha/ sau khi tréng mét thang va sau mdi lua cit.

Thu hoach Ia dau tién sau khi tra hat vao bau 4 thang (hay 3 thang ké tur
khi tréng cay con), sau khi thu hoach lta thir nhat thi la cat sau cat cach lia
truéc 50 ngay (chu ky thu hoach 12 50 ngay), khdng thu hoach céc lira nam trong

thang 1 va 2. Chiéu cao cat lra dau cach mit dat 45 — 50 cm, céc lta sau cit cao
hon diém cét trudc 10 cm.

Bang 2.1. B6 tri thi nghiém xac dinh mat d trong thich hop

Dién giai Nghiém Nghiém Nghiém Nghiém
thire 1 thire 2 thue 3 thire 4
Mat d¢ trong (cay/ha) | 125.000 100.000 83.500 71.500
Khoang cach tréng (m) [02mx04m [02mx05m|02mx0,6m|02mx0,7m
Phan bén - Phan ga 20 tan, 1an: 40 kg P2Os, kali: 80 kg K20 (tinh cho 1
(kg/ha/nam) ha/nam)
- Pam 60kg N/ha sau khi trong 1 thang va sau mdi lta cat
Dién tich (m?) 24 m?x5
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Thi nghiém dugc bd tri theo kiéu khdi ngau nhién hoan chinh Randomized
Complete Block Design (RCBD) nhu sau:

PAI BAO VE
LN1 NT1 NT2 NT3 NT4
LN2 NT4 NT3 NT2 NT1
LN3 NT3 NT4 NT2 NT1
LN4 NT2 NT3 NT4 NT1
LN5 NT1 NT3 NT2 NT4

Ghi chd: LN1, LN2, LN3, LN4, LN5 Ia lan nhdc lgi 7 d@én 5. NT1, NT2, NT3, NT4 la
nghiém thizc 1 dén 4
* Céc chi tiéu theo doi

Ning suat (NS) sinh khéi, 14 twoi va VCK cua ting lia cat (kg/ha/lia).

San luong (SL) sinh khoi, 14 twoi, VCK, protein tho (tan/ha/nam).

Chi phi san xuat cho 1 ha/2 nam va cta 1 kg bot 4.

* Phuong phap theo ddi céac chi tiéu

Theo ddi ning suat va san lugng theo Tir Quang Hién va cs., (2002).

Nang suat 1a khdi lugng sinh khéi hoic 1a twoi hoac vat chat khd (VCK)
thu duoc ciia mot lta cat trén mot don vi dién tich (ha). Pon vi tinh 1a kg/ha/lta.

Ning suét sinh khéi duoc tinh bang cach cat toan bo 6 thi nghiém, can
khdi lugng sinh khéi caa 6, tinh nang suat/m? va quy ra 1 ha caa mdi 6, tir nang
suat ctia 5 6 tinh nang suat trung binh ciia nghiém thirc. Nang suat sinh khéi 1a co
s& dé tinh niang suat 14 twoi va vat chat kho.

Nang suat (NS) 14 tuoi dugc tinh bang cach mdi & lay khoang 10 kg sinh
khéi, tach 14 va can 4, tinh ty 18 14 tuoi/sinh khdi cia mdi 6; ty 1¢ 1a twoi/ sinh
khdi trung binh caa nghiém thirc dugc tinh tir ty 1€ 14 twoi/ sinh khéi cua 5 6; tinh
nang suét 14 twoi va VCK nhu sau:

Ning suét 14 twoi (kg/ha/lira) = NS sinh khéi x ty 18 14 twoi/sinh khoi

Niang suit VCK (kg/ha/lira) = NS 14 tuoi x ty 16 VCK cua 14 tuoi
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San luwong (SL) la tong khéi lugng sinh khéi hoic 14 tuoi, VCK, protein
cua cé4c lra cit trong nam/1ha, don vi tinh bang tAn/ha/nim. Céch tinh san lwong
nhu sau:

i) San luong (tan/ha/ndm) = cong NS cua cac lra/ha/nam : 1000

i) San luong (14 twoi, VCK) = (NS trung binh/ lta x sé lta cat trong
nam: 1000

San lugng protein = SL VCK x Ty I€ protein tho trong VCK

Chi phi san xuét cho 1 ha/2 nam = téng chi phi (giéng + phan bén + céng
lao dong) cho 1 ha/2 nam.

Chi phi san xuét 1 kg bot 14 = Téng chi phi/ ha/2 nim : San luong bét 14
(kg/ ha/ 2 nam).

Ghi cha: San luong bot la = SL VCK : 90%

2.3.3. Thi nghiém 2: Xdc dinh mirc bon phdin dam hop ly cho cdy M. oleifera

* Muc dich thi nghiém

Xac dinh duoc mutc dam thich hop d6i véi cay thire dn xanh M. oleifera.

* Phuong phap thi nghiém

Thoi gian thi nghiém: tir nam 2017 — 2019

Thi nghiém vai 5 nghiém thac twong tng véi 5 mirc bon phan dam khéc
nhau, lan luot 14 0, 20, 40, 60 va 80 kg N/ha/lra cat. Cac mirc bon dam nay dugc
viét gon 1a: ON, 20N, 40N, 60N va 80N. Tong s6 lan bon dam cta nam thir nhat
la 6 1an (b6n 1 lan sau khi trong 1 thang va 5 lan sau 5 lra cat) véi tong luong
dam bon 1a: 0, 120, 240, 360, 480 kg N/ha/nam. Nam tht hai bon 5 lan (khong
bon sau lta cat cudi cung) vai tong luong dam dd bon 1a: 0, 100, 200, 300, 400
kg N/ha/nam. Tinh trung binh cta 2 nam la: 0, 110, 220, 330, 440 kg N/ha/nam.
M3i nghiém thire duoc bé tri véi dién tich 24 m2 (4 m x 6 m) nhéc lai 5 1an. Mat
d6 trong 1a 83.500 cay/ha tuong tng véi khoang cach trong 0,2 m x 0,6 m. Trong
bang cdy con giéng nhu TN1.

Céc nghiém thizc ¢6 cuing muac bon phan hiru co: 20 tan, 1an: 40 kg P20s,
kali: 80 kg K20 tinh cho 1 ha/nim va mac bon ndy &p dung ca cho nim ther nhét

va thir 2.

Thu hoach va tinh ning suat, san lugng giéng nhu thi nghiém 1.
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Thi nghiém dugc bd tri theo kiéu khdi ngau nhién hoan chinh Randomized
Complete Block Design (RCBD) so d6 twong tu nhu thi nghiém 1.

Bang 2.2. Bé tri thi nghiém x4c dinh mic bon dam thich hep

Dién giai Nghiém | Nghiém | Nghiém | Nghiém | Nghiém
thire 1 thire 2 thire 3 thac4 | thic5
Mirc bon dam 0 20 40 60 80
(kg N/ha/ Itra cét)
Phan bon (kg/ha/nam) | Phan ga 20 tan, 1an: 40 kg P2Os, kali: 80 kg K20
tinh cho 1 ha/nam
Mat d6 trong (cay/ha) 83.500
Dién tich (m?) 24 m?x5

* Cac chi tiéu theo doi:

Cung céac chi tiéu cua thi nghiém 1. Ngoai ra, con xac dinh thém cac chi
tiéu sau: Hiéu luc san xuat vat chat kho va protein thd cua phan dam; thanh phan
hoa hoc cua l4, bao gom: vat chat khé (VCK), protein tho, litpit thd, xo tho, dan
xuat khdng chira nito (DXKN), khoang tong sb va axit amin cua protein Ia.

* Phuong phap theo ddi cac chi tiéu
Theo dbi cac chi tiéu vé nang suat, san lugng gidng nhu thi nghiém 1.

Hiéu lyc san xuat vat chat khd (DM), protein thd (CP) cua cac muc bon
dam duoc tinh bang cach lay san luong (DM, CP) trung binh/nim cua C4c
nghiém thuc 2, 3, 4, 5 trur di san lugng twong ung cua NT1; sau do chia cho
lugng dam (kgN) trung binh da st dung cuaa tirng nghiém thac trong mot nam.

L4y mau, phan tich VCK, protein, lipit, xo, DXKN, khoang tong sd, theo tiéu
chuan Viét Nam (TCVN), thirc an chan nudi 2001 va 2007: Cuy thé:

L4y mau theo Tiéu chuan Viét Nam 4325: 2007 (1SO 6497:2002).

Phuong phép x4c dinh 4m do, TCVN 4326 - 2001 (ISO 6496:1999).

Phuong phap x&c dinh ham lugng Nito va protein, TCVN 4328:2007 (ISO
6496: 2003).

Phuong phap xac dinh ham luong chat béo (lipit) thd, TCVN 4331:2007
(1SO 6492: 2002).

Phuong phap xac dinh ham luong xo thd, TCVN 4329:2007 (1SO 6865: 2000).
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Phuong phéap xac dinh ham luong dan xuat khdng chira nito, TCPTN-
HPLC (ISO 6465:2005).

Phuong phap xac dinh ham lugng tro, TCVN4327:2007 (1SO 5984:2002).

Dan xuat khong chia nito = VCK - (protein + lipit + xo + khoang)

Phén tich axit amin trén may phan tich tu dong Biochrom 20.

Phan tich c4c chi tiéu trén tai Vién Khoa hoc su séng, Dai hoc Thai Nguyén.
2.3.4. Thi nghigm 3: Xdc dinh khodng cdch ct thich hgp cho cay M. oleifera

* Muc dich thi nghiém

Xac dinh dugc khoang cach céat (KCC) thich hop dbi véi cay thac an
xanh M. oleifera.

* Phuong phap thi nghiém

Thoi gian thi nghiém: tir nam 2017 dén nam 2019.

Thi nghiém vai 5 nghiém thie (NT) twong tng vai 5 KCC, d6 1a 30, 40,
50, 60, 70 ngay cit 1 lan. Cay giong duoc wom bang hat trong bau, cdy duoc
trong sau khi tra hat vao bau 1 thang. Nghiém thic 1 cat ¢ thoi diém 100 ngay,
NT2: 110, NT3: 120, NT4: 130, NT5: 140 ngay ké tir khi trong ciy con wom
trong bau. Cac lua tiép theo, cac nghiém thic duoc thu hoach theo 5 KCC néu
trén. Khong thu hoach céc ltra nam trong thang 1 va thang 2 dwong lich, vi thoi
gian nay khi hau lanh va kho cay khong sinh truong dugc. Nam thi nghiém dugc
tinh tir dau thang 4 caa nam trude dén hét thang 3 ciia nam sau.

MJdi nghiém thic dugc bé tri véi dién tich 24 m? nhac lai 5 1an. Mat do
trong 1a 83.500 cay/ha tuong (ng véi khoang cach trong 0,2 m x 0,6 m ddi véi ca
5 nghiém thuec.

Céc nghiém thtc ¢6 ciing mitc phan bon, d6 1a phan ga: 20 tan, 1an: 40 kg
P,0s, K20: 80 kg tinh cho 1 ha/nim va phan dam 60 kg/ha sau trong 20 ngay va
sau mdi ltra cit (muc phan nay &p dung cho ca nam thir nhat va thi hai).

S6 lira cat trong nam tht nhat cua nghiém thic 1 (NT1) 147, NT2: 6, NT3:
5, NT4 va NT5 cung 1a 4 lra/nam. Nam thtr hai caa NT1 14 10, NT2: 7, NT3: 6,
NT4 va NT5 déu 1a 5 lra/nam.

Thi nghiém duogc b tri theo kiéu khbi ngau nhién hoan chinh Randomized
Complete Block Design (RCBD) so d6 tuong tu nhu thi nghiém 1.
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Bang 2.3. Bo tri thi nghiém x4c dinh khoang céch cit thich hep

Dién giai Nghiém | Nghiém | Nghiém | Nghiém | Nghiém
thire 1 thire 2 thire 3 thure 4 thue 5

Khoang cach cit 30 40 50 60 70

(ngay/ltra)

Phan bdn Phan ga 20 tan, 1an: 40 kg P20s, kali: 80 kg K20,
(tinh cho 1 ha/ndm), phan dam 60kg N/ha/ltra cit

Mait d6 trong (cay/ha) 83.500

Dién tich (m?) 24 m?x5

* C4c chi tiéu theo ddi va phuong phap theo ddi cac chi tiéu gidng nhu thi
nghiém 1 va 2, nhung khong phan tich axit amin.

2.3.5. Thi nghi¢m 4: Xdc dinh ti I¢ tiéu héa cic chit dinh dwong va gid tri
ning lwong trao doi ciia bot la M. oleifera

* Muc dich thi nghiém

Xac dinh duoc ty 18 tiéu hoa cac chat dinh dudng va ning luong trao doi
cua bot 14 M. oleifera.

Thoi gian thi nghiém: nam 2017

Ghi chi: Ché bién bot 14 M. oleifera nhu sau: phoi 1a M. oleifera tuoi 1 —
2 niang dén khi khd gion, bop vun duoc, nghién nho sang loc bang ludi sang
Imm, dé bot nguoi; sau d6 cho vao bao (bao c6 2 16p: 16p trong la nilon, 16p
ngoai 1a bao dira) dé bao quan, str dung trong 3 thang.

2.3.5.1. Thi nghiém 4a: Xéc dinh ty I¢ tiéu hda cac chdt dinh dwong ciia bot 1a M. oleifera

Thi nghiém vai 36 ga thit gibng Luong phuong, giai doan tir 43 dén 50
ngay tudi, chia déu 1am 2 16, mdi 16 dugc chia déu thanh 3 nhdm nho, mdi nhém
6 ga (3 trong + 3 mai).

Thi nghiém c6 2 khau phan (KP) ang véi 2 19, trong d6: 16 T an khau phan
co s& (KPCS), 16 1T an khau phan thi nghiém (KPTN) gom 80% KPCS + 20%
bot 14 (BL) M. oleifera. B6 sung chinh xac 1,5% Celite (SiO2) [khoang khéng
tan trong axit, Acid Insoluble Ash (AIA)] vao mdi khau phan. Dya trén ty 18
tiéu hoa cac chat dinh dudng ciia KPCS va KPTN dé tinh ty 1¢ tiéu hoa cac chat
dinh dudng cua bot |a.

Cu thé 1a khau phan co s& duoc phdi hop tir bot ngd vang (65,0%), cam
my (5,0%), kho dau dau twong loai 44% protein (19,4%), bot ca loai 60% protein
(6,0%), methionine (0,1%), mudi tinh (0,5%), CaCOs (1%), DCP (2,2%), premix
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khoang (0,5%) va premix vitamin (0,5%). Khau phan co s& c6 ning lugng,
protein va cac chét dinh dudng khac dap (ng yéu cau cua ga thit 16ng mau. Khau
phan co s& va KPTN dugce ép vién dé tranh roi vai khi ga an thirc an.

Cac khau phan dugc phan tich thanh phan hoa hoc, bao gdm: vat chat kho
(DM), protein thdé (CP), lipit thé (EE), xo thd (CF), khoang tong sb (Ash), din
xuit khong nito (NFE) va khoang khong tan trong axit (AlA) truéc khi thi
nghiém. Tinh ty 1 cac chat dinh dudng trén so vai vat chat khd cua khau phan.
Bot 14 M. oleifera ciing dugc phan tich cac chi tiéu trén, ngoai trir AlA.

* Thuc hién thi nghiém

Thi nghiém kéo dai trong 7 ngay, trong d6 4 ngay dau la giai doan dé ga
lam quen véi diéu kién chudng nudi va thirc an (giai doan chuan bi), 3 ngay sau
la giai doan thi nghiém chinh thirc. Tur 16 gio ngay tha 4 dung cho an, chi cho
udng nudéc, 8 gio sang ngay thi 5 cho ga dn KPCS (16 1) va KPTN (16 2); 8 gio
sang ngay thir 8 md giét dé thu dich hdi trang.

Cho ga an ty do, tuy nhién can dya vao luong thic an an duoc cua 1 g&/ 1
ngay dém & giai doan chuan bi dé khdng cho qué thiéu hozc qua thira thie an
trong ngay. Theo d&i va tinh lugng thirc an an dugc trung binh cta 1 ga/ ngay
dém cua mai 16 trong giai doan thi nghiém chinh thic.

Xac dinh vi tri hoi trang va thu dich héi trang dwoc theo phuong phap cua
Jamroz va cs (2001), Kadim va Moughan (2008), Bryden va cs (2009). Sau khi
thu dich hoi trang, 1am khd lanh (khong say) va bao quan trong binh hat am dé
cho phan tich. Khi phan tich, nghién nho va ray dich hoi trang dong kho véi &
mat ray 1 mm.

Phan tich va tinh ty I¢ protein tho (CP), lipit tho (EE), xo thd (CF), khoang
tong s6 (Ash), dan xuat khong chta nito (NFE), khoang khong tan trong axit
(AIA) so véi vat chat khd dich hdi trang cia mdi 16. Phuong phap phén tich cac
chat dinh dudng nhu da trinh bay ¢ thi nghiém 2, Phuong phap phan tich ATA
theo Keulen va Young (1977).

Sau khi c6 céc két qua trén, tinh ty 18 tiéu hoa céc chat dinh dudng cua cac
khau phan (KPCS, KPTN) theo Hien va cs. (2017) cu thé nhu sau:

TLTH (%) = 100 — 100 x c/a x b/d

Trong do:

a laty 1¢ chdt dinh dwong trong thize dn (% VCK)

b 14 ty 1¢ chat dinh dwéng trong dich hoi trang (% VCK)

c la ty I¢ khoang khong tan trong thuzc an (% VCK)

d 1a ty 1¢ khoang khéng tan trong dich hai trang (% VCK)
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Pé xac dinh duoc ty 18 tiéu hoa cac chat dinh dudng cia KPCS, KPTN va
bot 14, thuc hién cac bude dudi day:

i) Tinh ty I c/a caa khau phan va b/d caa dich héi trang cua 2 16.

ii) Tinh ty I& tiéu hoa cac chat dinh dudng cia KPCS va KPTN theo cong
thuc trén.

iii) Can ctr vao lugng thirc an an vao/ con/ ngay dém va ty I¢é tiéu hda cac
chat dinh dudng (DD) cua KPCS va KPTN ¢ budc (i), tinh khdi luong céc chat
dinh dudng an vao va tiéu hoa dugc cuia KPTN va KPCS trong KPTN (KPCS
chiém 80% trong KPTN).

iv) Can cr vao két qua caa budc (iii), tinh cac chit dinh dudng cua bot 14
in vao ciing nhu tiéu héa duoc cua KPTN va KPCS trong KPTN (KPCS chiém
80% KPTN).

v) Lay khéi lwgng chat dinh dudng dn vao cia KPTN trir di khéi lwong
chat dinh dudng in vao ciia KPCS trong KPTN s& duoc khéi lugng chat dinh
dudng an vao cua bot 1a. Lay khéi luong chat dinh dudng tiéu héa dugc cua
KPTN trir di chat dinh dudng tiéu hoa dugc cia KPCS trong KPTN s& duoc khoi
lwgng chét dinh dudng tiéu hoa dugc cua bot 4.

vi) Ty I¢ tiéu hoa chét dinh dudng cua bot 14 (%) = (Chat dinh dudng tiéu
hoa duoc/ chat dinh dudng an vao) x 100.
2.3.5.2. Thi nghiém 4b: Xdc dinh gia tri ning lheong trao déi cia bét 14 M. oleifera

* Phuong phap:

Xéc dinh ning luong trao d6i cua bot 14 M. oleifera theo phuong phap:
"Xac dinh ning lugng trao ddi cua thic dn ¢ su hiéu chinh theo luong nito cua
thire an dugc tich liy trong co thé ga".

* B6 tri thi nghiém:

Thi nghiém vai 40 ga thit gidng Luong Phuong, giai doan tir 43 dén 50
ngay tudi, chia déu thanh 2 16, mdi 16 chia thanh 5 nhém nho (n = 5), mdi nhém
6 4 ga (2 trong + 2 méi).

L6 1 an khau phan co s¢ (KPCS), 16 2 an khau phan thi nghiém (KPTN)
gom 80% KPCS + 20% bot 1a M. oleifera. Cac khau phan nay dugc bo sung
chinh xac 1,5% Celite (SiOz) khoang khdng tan trong axit, viét tat 1a (AIA).

Cu thé 1a khau phan co s& duoc phdi hop tir bot ngd vang (57,2%), cam
gao (10%), bot dau twong (23%), bot ca loai 60% protein (6%), methionine
(0,1%), muébi tinh (0,5%), DCP (2,2%), premix khoang (0,5%) va premix vitamin
(0,5%). Khau phan co s& co ning lugng, protein va cac chat dinh dudng khac
dap tng yéu cau cua ga thit 16ng mau, giai doan 43 — 70 ngay tudi.
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* Thuyc hién thi nghiém

Thi nghiém trong 7 ngay, trong 4 ngay dau ga lam quen véi 1dong nhét va
thire an (giai doan chuan bi), 3 ngay tiép theo 1a giai doan thi nghiém chinh thic.
Tir 16 gid ngay thir 4 dirng cho dn, chi cho udng nuéc; tir 8 gio sang ngay thar 5
cho ga an KPCS (16 1) va KPTN (16 2); tir 16 gio ngay thir 7 dirng cho an chi cho
udng nuéc. Vao 8 gio sang ngay tha 8 thu chat thai lan cudi cung.

Dé thu dugc chit thai dé dang va khong bi 1an chat thai gitra cac 16ng thi
nghiém, dit cac 1dng thi nghiém cach nhau khoang 50 cm, dudi mdi 16ng trai tim
nilon hing chét thai, tam nilon nay c6 thé rut ra va thay vao bang tim méi. Chat
thai duoc thu 2 1an trong ngay; nhat sach vién thizc an (néu c6), 16ng, vay da roi
vao chat thai, sau d6 bao quan & -20°C. Chét thai ciia ciing mot nhém nho trong 3
ngay duoc bao quan chung va tron déu trude khi ldy mau phan tich.

Phan tich ning luong thd cua khau phan (GEg), cua chat thai (GEe),
khoang khong tan cua khau phan (AlAg), cia chat thai (AlAe), ham luong nito
trong khau phan (Ng), trong chat thai (Ne).

Sau d6 tinh niang luong trao doi theo cc budc sau:

). Tinh ning luong trao doi (chuwa hiéu chinh) cua cac khau phan

MEq= GEq4 — (GEe. AIAJ/AIA:) (Sott va Hall, 1998, dan theo Hien va cs, 2017)

Trong do:

MEq 1a néng heong trao doi chwa hiéu chinh cia khau phan (kcal/kg VCK)

GEq la nang lwong thd cua khau phan (kcal/kg VCK)

GEe la nang lwong tho cua phan (kcal/kg VCK)

AlAq 1a ty 16 khoang khong tan trong khdu phan (%VCK)

AlAc la ty ¢ khoang khéng tan trong phan (%VCK)

ii). Tinh lwong nito tich lity khi gia cAm an 1 kg VCK thtic dn

NR = [Nd — (Ne. AIAd/AlAe)]. 1000/100

Trong do:

NR la lwong nito tich liy (g/1 kg VCK thirc an)

Nq 12 ty |é nito trong khdu phan (% VCK)

Ne 1a ty I¢ nito trong phan (% VCK)

iii). Tinh sb nang luong trao d6i can hiéu chinh

C=NR.8,22

Trong d6: C 1a NLTP can hiéu chinh (kcal/kg VCK thizc dn)

8,22 la nang lwong cua 1 gam axit uric (kcal/g)
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iv). Hiéu chinh ning luong trao doi cua khau phan

MEN = MEq¢-C

Trong do:

MEn la NLTD da duoc hi¢u chinh (kcal/ kg VCK thirc an)
v). Tinh ning lwong trao ddi (NLTD) da duoc hiéu chinh cua 1 kg VCK bét 14 theo
Tir Quang Hién va cs., (2013)

100

MEN cia vk bot1a = [MENcia kpTN - (MEN cia kpes) . (100% - S%)] X 5

Trong d6: S 1a ty Ié bét 1 trong khdu phan (20%)
vi). Tinh ning lwong trao d6i da hiéu chinh cua 1 kg bot 14 & nguyén trang theo
Tir Quang Hién va cs., (2013)

Ty 1¢ VCK trong bot 1a
100

Ghi chi: Bét 1a nguyén trang la bt 1a ¢ dang khé khéng khi ¢6 chiza mgt

ty 1é nudc nhdt dinh.

MEN cia bot 14 nguyén trang = MEnNcia vek bot 16 X

2.3.6. Thi nghiém 5: Thay thé mét phan khé diu dau twong bing bét la M.
oleifera trong khéu phdn én cho ga thit

* Muc dich thi nghiém

Xac dinh duoc mic do thay thé khd dau dau twong bing bot 14 M. oleifera
thich hop.

* B tri thi nghiém

Thoi gian thi nghiém: nam 2019

Thi nghiém gom 5 nghiém thicc (NT) tuong tng véi 5 muc thay thé kho dau
dau tuong bang bot 14 M. oleifera tinh theo ham luong protein cua khd dau dau twrong
trong khau phan cta ga thit Luong Phuong.

Thi nghiém duoc thuc hién trén ga thit giéng Luong Phuong trong 56 ngay (tir
15 dén 70 ngay tudi) véi tong s6 450 ga tréng méi hdn hop, chia thanh 5 16 twong wng
Vv6i 5 nghiém thic néu trén vai ty 1¢ tréng mai dong déu gitra cac 16, mdi 16 90 con,
mdi 16 lai duoc chia thanh 9 nhom nho, mdi nhém 10 con, s6 ligu cia mdi 16 duoc
tinh trén co so i tri trung binh ctia 9 nhém nho (n = 9).
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Bang 2.4. So @b bé tri thi nghiém 5

Didn eidi NT1 NT2 NT3 NT4 NT5
& (0%) (20%) (30%) | (40%) | (50%)

Gidng Ga thit gibng Luong Phuong

SO luong 10 con/ lan Igp lai (trong mai can bang)

So lan Idp lai (n =9) 91an x 10 con =90 con/ NT

Thoi gian thi nghiém 56 ngay 15 — 70 ngay tudi

Phuong thirc nudi Nudi nhét chudng hé

Thirc @n q KP KP KP KP KP

(15 - 70 ngay tudi) NT1 NT2 NT3 NT4 NT5

* Thire an cua ga thi nghiém:

Thie an thi nghiém duoc phdi hop tir bot ngd, cam gao, bot ca (60%
protein), khd dau dau twong chiét ly (44% protein), dau thuc vat, bot 1a M.
oleifera va mot sé chat bd sung khac.

Giai doan nudi Um tir 1 — 14 ngay tudi, ga dwgc nudi chung va an cing
khau phan khong c6 bot 1a M. oleifera, ty I& protein 13 20% va niang lwong trao
d6i 3000 kcal/kg thirc an. Pay chi 14 nudi um khong phai 1a giai doan thi nghiém.

Ga duogc nudi thi nghiém trong 56 ngay, bat dau khi ga 15 ngay tudi va két
thic ¢ 56 ngay tudi, chia thanh hai giai doan nudi, cu thé:

Giai doan 1 (tir 15 — 42 ngay tudi) ga 5 16 dugc an thire dn ¢ cling ty 18
protein thd 20% va nang luong trao doi 1a 3.000 kcal/1kg thirc in.

Giai doan 2 (tir 43 — 70 ngay tudi) ga 5 16 duoc an thire dn cd cing ty 18
protein thd 18 % va nang lugng trao ddi 1a 3.050 kcal/1kg thic an.

Sy khac nhau gitra cac nghiém thuc 12 ty 18 protein cua kho dau dau twong
(Pxp) va protein cua bot 14 M. oleifera (PsL) trong khau phan, ty 1¢ nay cua NT1
la 100% Pkp + 0% Pgi, ctia NT2: 80% Pkp + 20% PgL, cia NT3: 70% Pkp +
30% PgL, caa NT4: 60% Pkp + 40% PgL, cua NT5: 50% Pkp + 50% PgL; tuong
g vai ty 18 bot 1a M. oleifera phéi hop vao khau phan trong thi nghiém nay la
0%; 5,30%; 8,0%; 10,7% va 13,4%. Cac ty 1€ nay ap dung cho ca hai giai doan
nudi 15 — 42 va 43 — 70 ngay tudi.

Cong thuc va gia tri dinh dudng cua thirc n hon hop (TAHH) xem tai
Bang 2.5 va 2.6.
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Bang 2.5. Cong thirc va gia tri dinh dudng cia TAHH, Giai doan 15 — 42 ngay

Nguyén ligu KPNT1 | KPNT2 | KPNT3 | KPNT4 | KPNT5
Ngb vang (%) 58,00 55,60 55,00 53,6 52,30
Cam gao loai 1 (%) 10,00 10,00 10,00 10,0 10,00
Bot ca (%) 9,70 9,70 9,70 10,0 10,00
Khoé dau dau twong (%) 18,50 15,00 13,2 11,4 9,50
Bot 1a M.oleifera (%) - 5,30 8,0 10,7 13,40
DAu thuc vat (%) 0,70 1,30 1,47 1,50 2,00
Lysine (%) - - 0,03 0,02 0,05
Methionine (%) 0,10 0,10 0,10 0,10 0,05
CaCOs (%) 1,50 1,50 1,00 1,18 1,20
Mubi an (%) 0,50 0,50 0,50 0,50 0,50
Premix khoang (%) 0,50 0,50 0,50 0,50 0,50
Premix vitamin (%) 0,50 0,50 0,50 0,50 0,50
Tong 100,0 100,0 100,0 100,0 100,0
Gia tri dinh dudng
ME (Kcal) 3009 3012 3011 3001 3014
CP (%) 20,23 20,08 20,01 20,16 20,01
CP (1) (%) 8,11 6,54 5,71 4,97 4,13
CP (2) (%) - 1,64 2,45 3,30 4,13
EE (%) 5,24 6,03 6,25 6,45 7,04
CF (%) 3,44 3,53 3,58 3,66 3,66
Lysine (%) 1,19 1,17 1,17 1,17 1,17
Methionine (%) 0,47 0,47 0,45 0,48 0,45
Ca (%) 1,26 1,32 1,24 1,26 1,30
Pat (%) 0,46 0,45 0,45 0,46 0,46
Gia 1kg thirc an (d6ng) 10.545 |10.585 | 10.613 | 10.650 10.687

Ghi cha: CP (1) la protein thd ciua KDDT; CP (2) la protein thé cua M.oleifera
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Bang 2.6. Cong thirc va gia tri dinh dudng ciia TAHH, giai doan 43 — 70 ngay

Nguyén liéu KPNT1 | NTNT2 | KPNT3 | KPNT4 | KPNT5
Ngo vang (%) 60,60 | 58,20 57,20 56,30 55,40
Cam gao loai 1 (%) 10,00 | 10,00 10,00 10,00 10,00
Bot ca (%) 6,00 6,00 6,00 6,00 6,00
Khé dau dau twong (%) | 18,50 15,00 13,20 11,40 9,50
Bot 14 M. oleifera (%) | - 5,30 8,00 10,70 13,4
Dau thuc vat (%) 1,50 2,10 2,30 2,60 2,70
Lysine (%) - - 0,01 0,02 0,04
Methionine (%) 0,10 0,10 0,10 0,10 0,10
CaCOs (%) 1,80 1,80 1,69 1,38 1,36
Mubi an (%) 0,50 0,50 0,50 0,50 0,50
Premix khoang (%) 0,50 0,50 0,50 0,50 0,50
Premix vitamin (%) 0,50 0,50 0,50 0,50 0,50
Téng 100,0 | 100,0 100,0 100,0 100,0
Gia tri dinh dudng

ME (kcal) 3051 3053 3053 3058 3053
CP (%) 18,23 | 18,14 18,09 18,07 18,02
CP (1) (%) 8,11 6,54 5,75 4,97 4,14
CP (2) (%) - 1,64 2,47 3,31 417
EE (%) 5,78 6,65 6,97 7,37 7,59
CF (%) 3,50 3,59 3,64 3,70 3,75
Lysine (%) 1,03 1,00 1,00 1,00 1,00
Methionine (%) 0,41 0,42 0,42 0,42 0,42
Ca (%) 1,19 1,21 1,23 1,14 1,13
Pat (%) 0,39 0,40 0,40 0,37 0,37
Gia 1kg TA (ddng) 9.808 |9.840 9.861 9.891 9.892

Ghi cha: CP (1) la protein thd cia KDDT; CP (2) la protein thd cua M.oleifera

Ga cua ca 5 nghiém thirc duogc cho an tu do, dugc cham sdc nudi dudng,
vé sinh phong bénh theo quy trinh giéng nhau.

* Céc chi tiéu theo doi:

Ty & nubi séng (%).

Sinh truong tich lity, tuyét d6i cua ga thi nghiém.

Tiéu thy thirc an/ ga va tiéu ton thirc n /1 kg tang khdi luong.

Chi s6 hiéu qua kinh té PI va EN.

Mot sb chi tiéu giét mo: ty 1é than thit, ty Ié thit dui, nguc, m& bung, gan
S0 va&i than thit.

Do vang cua da ga.

Phén tich VCK, protein, lipit cta thit nguc va dui.
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Do mat nudc cua thit sau bao quan va ché bién.

* Phuong phap theo doi cac chi tiéu:

Phwong phép theo dai va tinh todn c4c chi tiu vé sinh truéng, thirc dn va chi
tiéu kinh té &p dung theo Bui Hitu Poan va cs., 2011; Tran Thanh Van va cs., (2015).

Két thic thi nghiém, mdi nghiém thac chon 6 ga (3 tréng + 3 méi) c6 khéi
luong trung binh twong duong voi khbi lwong trung binh cua nghiém thic ldc két
thdc thi nghiém dé giét mo. Phuong phap giét mé va tinh toan két qua céc chi tiéu
theo BUi Quang Tién (1993).

L4y mau, phan tich VCK, protein, lipit cua thit theo Tiéu Chuan Viét Nam
(TCVN), thirc an chin nudi 2001 va 2007 (phan tich tai Vién khoa hoc su séng —
Pai hoc Nong Lam Thai Nguyén).

Do vang cua da ga do bang quat so mau cia Roche.

2.3.7. Thi nghiém 6: Thay thé mét phin khé diu diu twong bing bét ld M.
oleifera trong khéu phan én cho ga dé

* Muc dich thi nghiém

Xac dinh duoc muc thay thé khd dau dau tuong bang bot 14 M. oleifera hop ly.

* B4 tri thi nghiém

Thaoi gian thi nghiém: nam 2020

Thi nghiém gom 4 nghiém thiae (NT) twong (ng véi 4 muc thay thé kho
dau dau twong bang bot 1a M. oleifera tinh theo ham luong protein cia kho dau
dau twong trong khau phan cua ga dé Luong Phuong.

Thi nghiém duoc thuc hién trén ga dé giéng Luong Phuong trong 16 tuan
(tir 35 dén 50 tuan tudi) voi tdng sé 360 ga mai va 48 ga trong, chia déu thanh 4 16
twong ung véi 4 nghiém thirc néu trén, mdi nghiém thirc ¢d 30 ga mai va 4 ga
tréng, nhac lai 3 1an (90 mai va 12 tréng/ 1 NT). So d6 thi nghiém duoc trinh bay
tai Bang 2.7.

Bang 2.7. So' d6 bé tri thi nghiém 6

Didn eidi NT1 NT2 NT3 NT4
5 (0%) (30%) | (40%) | (50%)
Gidng Ga dé giong Luong Phuong
S6 lugng 30 ga mai + 4 trong/ 1an ldp lai
S6 lan 1ap lai (n = 3) 3 lan x (30 mai + 4 trong)/ NT
Thoi gian thi nghiém (16 tuan) 35 — 50 tudn tudi
Phuong thirc nudi Nubi nhét chudng hé
Thitc an thi nghiém KPNT1 |KPNT2 |KPNT3 | KPNT4
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* Thitc an thi nghiém

Thire 3n thi nghiém duoc phdi hop tir bot ngd, cdm gao, bot céa (58,5%
protein), kho dau dau twong chiét ly (43,6% protein), dau thuc vat, bot 14 M.
oleifera va mot sé chat bd sung khac. Thirc an hon hop caa ca 4 nghiém thic c6
cuing ty & protein thd 17% va ning lugng trao doi 1a 2750 kcal/1kg thirc an.

Ty I¢é protein thd cua khd dau dau twong (Pkp) va protein thd cua bot 14
M. oleifera (PsL) trong khau phan cua cac nghiém thirc nhu sau: NT1: 100%
Pkp + 0% PgL, NT2: 70% Pxp + 30% Pgr, NT3: 60% Pkp + 40% PgL, NT4:
50% Pkp + 50% Psy; twong tng Vai ty 1& bot 14 M. oleifera phéi hop vao khau
phan trong thi nghiém nay 1a 0%, 8,0%, 10,7% va 13,5%.

Cong thuc va gia tri dinh dudng cua thiac dn hon hop (TAHH) xem tai
Bang 2.8.

Bang 2.8. Cong thirc va gid tri dinh dudng cia thire :in hdn hop cho ga dé

Nguyén liéu NT1 NT2 NT3 NT4
Ngo vang (%) 55,50 54,10 53,10 52,0
Cam gao loai 1 (%) 12,00 12,00 12,00 12,0
Bot ca (%) 4,50 4,500 4,50 4,50
Khé dau dau tuong (%) 18,50 13,20 11,40 9,50
Bot 14 M. oleifera (%) - 8,00 10,70 13,50
Dau thyc vat (%) - - 0,30 0,50
Methionine (%) 0,04 0,02 0,03 0,02
CaCOgz (%) 7,96 6,68 6,47 6,48
Mudi in(%) 0,50 0,50 0,50 0,50
Premix khoang (%) 0,50 0,50 0,50 0,50
Premix vitamin (%) 0,50 0,50 0,50 0,50
Tong 100,0 100,0 100,0 100,0
Gia tri dinh dudng

ME (kcal) 2754 2750 2753 2750
CP (%) 17,14 17,17 17,14 17,07
CP(1)(%) 8,06 5,75 4,97 4,14
CP(2 )(%) - 2,47 3,31 4,17
EE (%) 4,31 4,68 4,78 4,89
CF (%) 3,55 3,71 3,79 3,84
Lysine (%) 0,96 0,92 0,91 0,89
Methionine (%) 0,32 0,32 0,32 0,32
Ca (%) 3,44 3,05 3,00 3,02
Pat (%) 0,37 0,37 0,37 0,37
Gia 1kg thirc in (ddng) 9.049 8.988 9.017 9.013

Ghi cha: CP(1) la protein thé cua KDDT; CP(2) la protein thd cia M. oleifera
Ga dugc cho an dinh lugng, cham so6c nu6i dudng, vé sinh phong bénh
nhu nhau di véi ca 4 nghiém thic.
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* Cé&c chi tiéu theo doi

Ty ¢ dé, nang suat, san luong tring.

Tiéu tén thire an/10 tring, 10 trang giéng, tiéu tbn va chi phi thtc n cho
1 ga con loai.

Mot s chi tiéu khao sat cua trang bao gém: khéi lwong triing, chi sb
hinh thai, khéi luong long do, 10ng trang, vo; ty 1é long do, 1ong trang, vo; chi
s6 1ong tring, long do.

Mot sb chi tiéu hoa hoc cua trang: VCK, protein thd, lipit thd cua long do,

long tring; d6 dam mau long do.

Céc chi tiéu vé trang ap bao gdom: ty 1¢ tring c6 phdi/ tring ap, ty 16 ap no/
tring 6 phoi, ty 16 ga con loai I/ triang ap va co phdi.

* Phuong phap theo ddi céc chi tiéu

Theo ddi va ghi chép lugng thirc an ga an duoc va sé luong tring ga dé
hang ngay cua ting 16 riéng biét. MGi tuan ldy 6 tring/ NT dé khao sat cac chi
tiéu, tinh trung binh cua 6 tring; tong sé ¢ 16 lan khao sat trong 16 tuan thi
nghiém. Trang khao sat cac chi tiéu ¢ tuan tht 3, 6, 9, 12,15 duogc st dung két
hop cho viéc phan tich thanh phan héa hoc cua tritng (n = 5).

Tur tuan dé thir 38 dén 42, mdi tuan cho 4p trang mot 1an véi sé lugng 300
trang/ 1 nghiém thic. Khay ap trang cia mdi nghiém thuc duoc danh dau dé co
thé kiém dém sé trang c6 phdi, ap nd, ga con loai 1 cua tirng nghiém thc.

Phuong phép theo ddi va tinh toan két qua cac chi tiéu néu trén (trir thanh
phan héa hoc trang) theo Tran Thanh Van va cs., (2015).

Phuong phap phan tich VCK, protein, lipit 1ong d6, 10ng trang tring xem
tai Thi nghiém 5.

Phan tich carotenoids long do trang bang may sac ky long cao &p (HPLC).
Po d6 dam mau 1ong d6 bang quat so mau Roche.

(Phan tich tai vien khoa hoc sy sdng — Dai hoc Nong LAm Thai Nguyén).

2.4. Phwong phap xir 1y so liéu

Xu ly sb lieu cua thi nghiém 1, 2, 3 theo Gido trinh phuong phép thi
nghiém dong ruong cua P Thi Oanh va Hoang Van Phu (2012). Phan mém
IRRISTAT 5.0; Phan tich phuong sai (ANOVA), So sanh cap DUNCAN.

M hinh thuat toan phan tich théng ké nhu sau:

yi=H+Ti+tRj+ej
Trong do: yij : Chi tiéu nghién cau
W : Trung binh quan thé
Ti : Anh huong caa cong thic thi nghiém (i =1— n ) (n phu
thugc vao so nghiém thizc cuia tieng thi nghiém)
R; : Anh hudng cta nhic lai (i=1 — 5)
eij: Anh hudng caa ngau nhién
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Xt 1y sé liéu cua thi nghiém 4, 5, 6 theo Gido trinh phuwong phap thi
nghiém trong chin nuoi thu y ctua Truong Hiru Diing va cs. (2018) bang phan
mém Minitab phién ban 18.1. Phan tich phuong sai (ANOVA). So sanh cip
TUKEY.

M6 hinh thuat toan phan tich théng ké nhu sau:

Yij = WU+ Tij+ &

Trong dé: Yij : La bién phy thugc

W : Trung binh quan thé

Tij : Anh huong cua nghiém thic i = I— n (n phu thugc vao so
nghiém thuic cua tung thi nghiém)

eij - Anh hurong cua yéu té ngau nhién.
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Chuong 3
KET QUA VA THAO LUAN
3.1. Khi twong va thanh phin héa hoc dit khu vwe thi nghiém
3.1.1. Khi twong khu vuc thi nghiém

Theo s6 liéu caa tram quan trac khi tugng thay van tinh Thai Nguyén, am
do, nhiét d6 va luong mua trung binh ctia hai nam 2017, 2018 tai dia ban tinh
nhu sau:

Nhiét do trung binh trong ndm cta khu vuc nghién ctu la 23,9°C. Nhiét
do trung binh cua céac thang 4,5,6,7,8 va 9 khoang tir 27,2 — 29,3°C; trong d6
thang sau cé nhiét do cao nhat (29,3°C). Cac thang con lai c6 nhiét o thap hon,
thap nhat vao thang 1 (14,6°C) va thang 12 (16,2°C); nhiét do tir thang 4 dén
thang 9 thuan loi cho cy thuc vat phat trién; con thang 10 nim truéc dén thang 3
niam sau c¢6 anh huong xau dén sinh trudng va ning suat cua cay thic an xanh.
Muhl (2011) cho biét nhiét ban dém/ban ngay phu hop nhét cho cay M. oleifera
12 20/30 d6. Nhu vay, nhiét do tai khu vyc thi nghiém tir thang 4 dén thang 9 kha
phu hop vai cdy M. oleifera.

Am d6 trung binh trong hai nam (2017 — 2018) cta khu vuc la 81,3%, am
d6 trung binh thang thip nhat 1a thang 12 (76,4%) va cao nhat la thang 4
(84,1%), am d¢ tir thang 3 dén thang 10 kha thuan loi cho cac cay thirc an xanh
sinh truéng va phat trién.

Luong mua trung binh ctia hai ndm theo doi 1a 1857,9 mm/nam. Luong
mua phan b khong déu qua cac thang. Luong mua trung binh thdng cta cac
thang 5,6,7,8 va 9 khoang tir 187 — 342 mm/thang, lugng mua cta cac thang con
lai rat thip (tr 13,8 — 82,5 mm/thang). Piéu ndy c6 anh huéng lén dén sinh
truong va niang sudt cay thirc in xanh, mia mua ching sé sinh truéng tét, con
mua kho thi nguoc lai.

3.1.2. Thanh phdn héa hoc ciia dit thi nghi¢m

Trudc khi tién hanh thi nghiém, dat tai khu vuc thi nghiém di dugc phan
tich, két qua nhu sau:

Do pH cua dat thi nghiém 1a 6,51; d6 pH cua dat thuoc dién trung tinh,
phu hop vai cdy M. oleifera.

Ty 1 va ham luong cua mot sb thanh phan dinh dudng co ban cua dit thi
nghiém nhu sau: Nito tong so: 0,16%; P20s tong sb: 0,13%; P.0s dé tiéu: 21,05
mg/100g dat; K.0s tong sb: 0,91%; Kz0s trao doi: 59,72 mg/100g dat, OM

53



(organic matter) 2,16%. Theo Nguyén Ngoc Néng (1999) thi do phi nhiéu cua
dat thi nghiém thuoc loai trung binh. Vay dé cay thtrc an xanh c6 ning sut cao
va 6n dinh trong nhiéu nim, b6 sung dinh dudng cho dit bang cach bon thém
phan hang ndm va sau mdi lra cat |a can thiét.

3.2. Xac dinh mat d trong thich hop d6i véi cay M. oleifera
3.2.1. Niing sudt sinh khéi ciia M. oleifera ¢ mgt dp trong khdc nhau

Ning suit sinh khéi 1a co s dé xac dinh ning suét 14 tuoi, VCK. Vi vay,
nang suat sinh khdi cua tat ca cac lta thu hoach trong hai nim dwoc theo ddi can
than; nam tht nhat thu hoach duoc 5 ra, nam thtr hai dwoc 6 kra. (Cu thé: Thu
hoach ltra dau tién sau khi tra hat 4 thang, sau khi thu hoach lta tha nhat thi lra
cat sau cat cach lra trude 50 ngay, khdng thu hoach cac ltra nam trong thang 1 va
2). Két qua vé ning suat sinh khéi cua M. oleifera duoc trinh bay & bang 3.1.

Béng 3.1. Niing suit sinh khdi ciia M. oleifera ¢ cac mat dé trong
(kg/hallira, n=5)

Nam |Lwa |[NT1 NT2 NT3 NT4 SEM P
(1250) | (1000) | (835W) | (71,5W)
1 38.882 38.210 37.629 36.776 1.990 0,460
2 35.920 35.642 35.266 34.813 1.525 0,691
3 27.436 27.575 27.612 27.888 1.462 0,968
! 4 11.358 11.412 11.526 11.756 601 0,733
5 8.246 8.288 8.414 8.667 344 0,247
X1 |24.368 24.225 24.089 23.980 1.192 0,959
6 12.750 13.078 13.358 13.562 688 0,304
7 23.744 24.192 24.837 25.526 1.301 0,191
8 23.590 24.083 25.040 25.842 1.305 0,064
I 9 14.079 14.226 14.715 15.182 759 0,130
10 8.192 8.782 9.139 9.420 364 0,110
11 4,783 5.224 5.430 5.628 265 0,100
X2 | 14523 14.914 15.420 15.860 771 0,071
X 18.998 19.146 19.361 19.551 962 0,815
Ghi chi: X 1, X ,, X : la nang sudt trung binh/liza ciia nam thit 1, 11 va trung binh cia ca hai

nam. X = [( X 1x5) + (X 2x 6)]:11; (1) la nghin cy/ ha.

54




Trong nam thir nhat va nam th{r hai, nang suat sinh khdi cac lua cat cia ca
4 nghiém thire déu c6 chung mét quy luat, d6 1a nang suét cac lta ddu cao hon,
con céc lta sau thip hon. D6 13 do cac ltra ddu nim trong mua mua nén do am,
nhiét do phu hop, mat khac cay thac an con duoc cung cap day du chat dinh
dudng tir dot bon phan dau nam, cac 1tra sau nam trong mua khd nén nhiét do, do
am thap khdng phi hop véi cay trong, bén canh d6 cac chat dinh dudng trong dat
da bi khai thac can kiét dan boi céc laa trudc.

O nam thtr nhét, khi giam mat d6 trong tir 125.000 xudng 71.500 cy/ha
da 1am giam ning suat sinh khdi trung binh/ lta 12 1,6% (tir 24.368 xudng 23.980
kg/ha/lira). Tuy nhién, ning suat sinh khéi cua cac nghiém thic sai khac nhau
khong ¢ y nghia thong ké (P>0,05).

Ning suat sinh khoi trung binh/ltra ctia ndm thir hai ¢6 cac dic diém sau: i)
giam rd rét so voi nam tha nhét, nang suét trung binh/ ltra ciia nam tha hai giam
tir NT1 dén NT4 1a 40,4; 38,4; 36,0 va 33,9% so0 v6i nam thir nhat, ii) c6 xu thé
nguoc lai o véi nam thir nhat, d6 1a mat do trong giam thi nang suat c6 xu huéng
tang 1én. Khi mat do trong giam tir 125.000 xudng 71.500 cay/ha thi ning suat
sinh khéi trung binh/ Ita ting 9,2% (tir 14.523 1én 15.860 kg/ha/ltra). Chinh xu
huéng trai ngugce nay da lam cho muc do chénh léch vé nang suét giita nam thir
nhat va nam tht hai c6 su khac nhau gitra cac nghiém thirc, d6 1a & mat do cao
thi chénh léch I6n hon, con mat d6 thap thi chénh Iéch nho hon. O nam thu hai,
ning suat sinh khdi cia mat do tréng cao c6 xu huéng thap hon mat do trong
thap, nguyén nhan 1a cay c6 chiéu cao I6n hon va tan 14 rong hon nam thir nhét,
Vi viy mat do trong cao da xay ra canh tranh vé dinh dudng, khdng gian séng
giita cac ca thé dan dén nang suat thap (Foild va cs., 2001; Damtew va cs., 2011).
Tuy nhién, nang suét sinh khéi trung binh/ltra ciia cac mat d6 & nam tht hai sai
khéc nhau khong ¢ y nghia thong ké (P>0,05).

Ning suét sinh khéi trung binh/lta cia ca hai nam c¢é cing xu huéng nhu
nam thir hai va sai khac nhau khong c6 y nghia thong ké giita cac nghiém thirc
(P>0,05).

Trong thi nghiém nay, ning suét sinh khdi trung binh/ lta trong 2 nim véi
11 Kra cat dat cao hon & mat do trong thap hon (mic du khéng sai khéc nhau c6 y
nghia théng ké). Manh va cs., (2003) trong M. oleifera véi 3 mat do: 125.000
cdy, 83.250 cdy va 62.500 cay/ha, ning sut sinh khéi trung binh/ lta cua 3 lta
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cit 1a 75,0; 84,3 va 62,7 ta/ha/lira. Nhu vy, ning suét sinh khéi dat cao nhét ¢
mat do trong 83.250 cay/ha.

Két qua nay trai nguoc voi két qua trong M. oleifera dé lam rau xanh
(khoang cach thu hoach ngén, thu hoach lic rau con non), d6 1a mat do cang day
thi ning suat sinh khdi cang cao (Amaglo, 2006; Sanchez, 2006). Nhung céc tac
gia nay ciing cho biét mat do trong qua day sé gip khé khin trong viéc canh tac
va cdy chét nhiéu ¢ nam thu hai.

3.2.2. Ning sudt ld twoi va vt chét khé ciia M. oleifera 6 cdc mdt d¢ trong
khac nhau

Ning suét 14 tuoi duoc tinh bang cach nhan ning suat sinh khéi véi ty 16 14
tuoi/ sinh khoi; trong thi nghiém nay, ty ¢ 14 tuoi/ sinh khéi da xac dinh duoc la
38,68%.

Ning suét vat chat kho dugc tinh bang cach nhan ning suat 14 tuoi vai ty
18 vat chat kho (VCK) trong 1a tuoi; trong thi nghiém nay, ty Ié VCK/I4 tuoi da
xac dinh duoc 1a 21,79%.

Ning suét 14 tuoi va vat chat khd trung binh/lta ctia nim thar nhat, thir hai
va trung binh hai nam cua M. oleifera duoc trinh bay tai Bang 3.2.

Bang 3.2. Niing suit la twoi va vat chat kho & cac mat do trong
(kg/ha/lira, n=5)

Chi tiéu NT1 NT2 NT3 NT4 SEM |P
(125M) (100 (83,5Y) (71,50

*Ning suat 14 tuoi trung binh/ la

Nam 1 9.426 9.370 9.318 9.275 461,1 | 0,959

Niam 2 5.617 5.769 5.964 6.135 298,3 | 0,071

X 7.348 7.406 7.489 7.562 371,9 | 0,815

* Niang suat vat chat kho trung binh/ lta

Nim 1 2.054 2.042 2.030 2.021 100,5 | 0,959

Nim 2 1.224 1.257 1.300 1.337 65,0 |0,071

X 1.601 1.614 1.632 1.648 81,0 |0,815

Ghi chi: X : la nang sudt trung binh cua cd hai nam. X = [(X 1x 5) + (X 2x 6)]:11; (1)
nghin cay/ ha . ) ) ) )

Ciing c6 chiéu hudng giong nhu nang suat sinh khoi, nang suat 1a tuoi va
vat chat kho trung binh/ lra & nam thir nhat giam dan tir NT1 dén NT4 khi mat
d6 tréng giam, con ¢ nam thir hai va trung binh ciia hai ndm thi c6 xu hudng
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nguoc lai, d6 13 ting dan khi mat d6 trdng giam. Tuy nhién, ning suat 14 tuoi va
vat chat kho trung binh/ Ita cua cac nghiém thic & nim tht nhat, tht hai va
trung binh hai nim déu sai khac nhau khdng cé ¥ nghia théng ké (P>0,05).

Foidl (2001) cho biét taing mat d6 trong khdng anh hudng dén sinh truong
cua cac ca thé néu mat do iy dudi ngudng canh tranh gitta cac thé. Tuy nhién,
khi mat do qué cao, su canh tranh vé cac yéu té sinh truéng thiét yéu giira cac ca
thé dién ra manh thi ning suit giam. Trong thi nghiém nay, cac mat do trong déu
du6i ngudng canh tranh & ndm tht nhat nhung c6 thé da xuat hién sy canh tranh
& mat do trong cao trong nam thar hai nén niang suat sinh khoi, 14 tuoi va vat chat
khé c6 xu huéng thip hon & cac nghiém thic nay.

3.2.3. Sdan lwong cua M. oleifera ¢ cac mdt do tré‘ng khdc nhau

San luong duoc tinh bing cach nhan ning suat trung binh/ lra cua ca nam
Vi sb ltra cat trong nam. Can clr vao s6 hra cat/nam (5 lra & nam mot va 6 lia o
nam hai) va s6 liéu & cac bang 3.1 va 3.2, san luong cua M. oleifera da tinh duoc

nhu ¢ Bang 3.3.

Bang 3.3. San hrong cia M. oleifera ¢ cac mat dé trong (tin/ha, n=5)

Chi tiéu NT1 NT2 NT3 NT4 SEM | P
(1250) | (100®) | (83,5D) | (71,5D)

*San lugng sinh khéi trung binh/ nim

Nam 1 121,842 121,127 | 120,447 | 119,900 |5,960 | 0,959

Nam 2 87,138 89,585 92,519 |95,160 4,627 | 0,071

X 104,490 105,356 | 106,483 | 107,080 | 5,288 | 0,815

*San lugng 14 tuoi trung binh/ ndm

Nam 1 47,128 46,852 | 46,589 | 46,377 2,305 | 0,959

Nam 2 33,705 34,652 | 35,786 | 36,808 1,789 | 0,071

X 40,417 40,752 | 41,188 |41,593 2,046 | 0,815

*San lugng VCK trung binh/ nam

Nam 1 10,269 10,209 | 10,152 | 10,106 0,502 | 0,959

Nam 2 7,344 7,551 7,798 8,020 0,390 | 0,071

X 8,807 8,880 8,975 9,063 0,446 | 0,815

*San lugng protein trung binh/ nam

Néam 1 3,516 3,496 3,476 3,460 0,172 | 0,959

Nam 2 2,515 2,585 2,670 2,746 0,134 | 0,071

X 3,015 3,040 3,073 3,103 0,153 | 0,815

Ghi cht: X : la ning sudt trung binh cia cd hai nim. X = (X 1+ X 2): 2. San lwong CP =
san lwong VCK x ty 1¢ CP trong VCK. Ty I¢ CP/VCK la 34,24%; (1) la nghin cay/ ha.
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San luong sinh khéi, 14 tuoi, VCK cta nam I, nam II va trung binh hai
nim c6 cing xu huéng giéng nhu ning suit, d6 1a giam tir mat do trong cao
xudéng mat do trdng thap & nim I, con & nam thir IT va trung binh hai ndm thi
nguoc lai (ting 1én khi mat do trong giam). Két qua so sanh thong ké vé san
lwong sinh khéi, 14 twoi, VCK ¢ nam thir nhat, thir hai va trung binh hai nim déu
sai khac nhau khéng rd rét (P>0,05). San luong protein thdé cua cac nghiém thuc
c¢6 cung xu hudng nhu san luong 14 tuoi va vat chét khé.

Hinh 3.1 va 3.2 minh hoa rd rang hon vé xu huéng san luong cua M.
oleifera & cac mat do trong.

Tén Tén
120 10
10449 105356  106.483  107.08 8.807 8.88 8975  9.063
9
100 3
80 /
6
60 5
0.417 0.752 1.188 1.593 4 015 04 073 103
40
3
20 2
1
0 0
NT1 NT2 NT3 NT4 NT1 NT2 NT3 NT4
) ) Nghiém Nghiém
W sinh khoi m 14 twoi thirc B VCK = Protein thire

Hinh 3.1. San lweng sinh khdi, 14 twoi TB Hinh 3.2. San lweng vat chat kho,
& C4c mat do trong (tan/ha) protein TB & c4c mat dd trong (tAn/ha)

Péi véi cay thirc dn xanh sir dung dé san xuat bot 14 thi san lugng vat chat
kho va protein cua la 14 quan trong nhat. Trong thi nghiém nay, M. oleifera c6
san luong trung binh hai nim cua vat chat kho 14 dat tir 8,807 dén 9,063
tan/ha/nam, con cua protein tho 14 dat tir 3,015 dén 3,103 tan/ha/nim. San luong
vat chat khd va protein thd 14 cia mot s loai cdy thirc an xanh thudng duoc sir
dung dé san xuét bot 14 nhu sau: san trong thu 14 12 9,23 va 2,21 tan (T Quang
Hién va T Quang Trung, 2016), cua keo giau la 8,49 va 2,36 tin (Tran Thi
Hoan va cs., 2017), cia co Stylo guianensis 1a 7,25 va 1,35 tan (T Quang Hién
va cs., 2017). Nhu vay, di trong & mat d6 cao (125.000 cay/ha) hay mat do thap
(71.500 céy/ha) thi san lugng vat chat kho va protein thé cua la M. oleifera ciing
twong duong so vdi san lugng cua cac loai cay thirc an xanh trén.

Trong M. oleifera dé san xuat rau xanh can phai hai IGc rau con non (30
ngay), dé cd san luong rau cao thi trong cang day cang tét; Foidl va cs. (1999)
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cho biét trong M. oleifera 1am rau xanh véi mat do 1 triéu cay/ha cho san luong
cao nhat, tuy nhién tréng mat do cao cay bi chét nhiéu, viéc canh tac (1am co, bon
phan, thu héi...) gip tré ngai va nhiém ky st dung bi rdt ngan.

Trong M. oleifera lam duoc liéu khéng yéu cau san pham phai hoan toan
13 14 non nhu rau in nén c6 thé trong thua hon dé tao diéu kién cho cay phat trién
canh nhanh nham nang cao san luong va kéo dai nhiém ki sir dung; Goss (2012)
thi nghiém trong cac mat do tir 49.384 cay dén 197.528 cay/ha, tac gia cho biét
khdi lwong VCK & trén mat dat va dudi miat dat ting khi mat do trong ting.
Mendieta Araica (2013) thi nghiém hai mat do tréng 100.000 va 167.000 cay/ha
v6i 4 mtc bon dam, két qua cho thay mat do 167.000 cay/ha véi mirc bon dam
521 kg N/ha/nam cho san lwgng cao nhét.

Tréng M. oleifera cho gia stic dn tuoi hodc san xuat bot 14 khdng gidng Véi
trdng 1am rau xanh hoic lam dugc lidu; yéu cau dit ra 1a phai dat duoc san lwgng
dinh dudng (VCK, protein) cta la cao nhat va nhiém ky sir dung phai dai; vi vay,
phai trong thua dé cdy phat trién canh 14 toi da. Trong thi nghiém nay, san luong
vat chat kho va protein thd cua cac mat do trong tir 71.500 dén 125.000 cay/ha sai
khac khong co y nghia thong ké. Tuy nhién, trong day thi chi phi gidng s& cao, dic
biét néu trong cay wom bau thi chi phi giéng sé ting cao dang ké.

3.2.4. Chi phi sin xudt bjt la M. oleifera ¢ cdc mdt dp trong khdc nhau

Thi nghiém nay st dung cdy gidng duoc san xuat bang cach wom hat
trong bau nén chi phi cho cay giéng khé I6n. Trong bang hom hoic gieo hat truc
tiép c6 thé chi phi giéng s& thap hon. Tuy nhién, day 1a hach toan chi phi trong
pham vi caa thi nghiém (cdy gidng wom trong bau), két qua dugc trinh bay ¢
Bang 3.4.

Bang 3.4. Chi phi san xuat cho 1ha/2 niam va 1kg bét 14 (1000 dong)

Khoan chi NT1 NT2 NT3 NT4
(125M) (100®) | (83,5M) (71,59)
Cay giéng (dong) 100.000 | 80.000 | 66.800 57.200
Phén bén (dong) 47.638 47.638 |47.638 | 47.638
Cong lao dong (dong) 58.871 56.920 |54.748 |53.792
Tong chi (d6ng) 206.509 | 184.558 |169.186 | 158.630
Bot 1a/ha/2 nam (kg) 19.571 19.732 | 19.944 19.953
Chi phi/ 1kg bot l4 (¢6ng) | 10,552 9,353 8,483 7,950
So sanh (%) 100 88,64  |80,39 75,34

Ghi cha: (1) 1a nghin cay/ ha. Bét 14 c6 90% vat chat kho
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S6 liéu bang trén cho thay néu trong cdy uwom trong bau thi chi phi cho
cay gidng chiém tai 45,36% tong chi phi ¢ NT1 (125.000 cay/ha) va 33,15% &
NT4 (71.500 cay/ha); trong day con chi phi cao hon vé cong trong cay, bon phan
va thu hoach. Chinh vi vay, chi phi cho san xuét 1 kg bot 14 giam dan theo su
giam dan caa mat do tir NT1 dén NT4; néu quy udc chi phi cho san xuat 1 kg bot
la cua NT1 la 100% thi NT2 la 88,64%, NT3 la 80,39% va NT4 la 75,34%. Tuy
nhién, Moringa c6 thé thu hoach dugc nhiéu nam (khoang 3 nam néu trdng day,
khoang trén 5 nam néu trong thua) nén ty 18 chi phi cho cay gidng so véi tong chi
s& giam dan trong cac nam sau. Vi vay, mtc d6 chénh léch vé chi phi san xuat
cho 1 kg bot 14 gitra cac nghiém thie ciing s& duoc giam xudng nhung thir ty tir

cao xudng thap van khong thay doi.
3.2.5. Két lugn thi nghiém mdt do trong

Trong M. oleifera véi cac mat do 125.000 (NT1), 100.000 (NT2), 83.500
(NT3), 71.500 (NT4) cay/ha dé st dung 1am thuc an chin nuéi tai tinh Thai
nguyén cho két qua nhu sau: San lugng vat chat kho va protein thé trung binh/
ha/ nim c6 xu hudng giam xudng khi mat do trong giam ¢ nim tha nhat va c6
xu huéng ting 1én khi mat do trdng giam & nam th hai va trung binh hai nim.
Tuy nhién, san lugng vat chat kho va protein thé trung binh/ ha/ nim ctia nim
thi nhat, thir hai va trung binh hai nim sai khac nhau khong cé y nghia thng
ké (P>0,05).

Trong M. oleifera bang cay con wom trong bau thi chi phi cho cay giéng
chiém ty Ié kha Ion trong tong chi phi dan dén chi phi cho san xuat 1 kg bot 14
cao hon & mat d6 trong day va thip hon & mat do trong thwa. Néu quy wdc chi
phi cho san xu4t 1 kg bot 14 caa NT1 12 100% thi NT2, NT3 va NT4 tuong Gng la
88,64%, 80,39% va 75,34%. Vi vay, trong M. oleifera dé san xuat thitc an cho
gia suc vaoi mat do khoang 71,5 — 83,5 nghin cay/ha duogc cho la hop ly.
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3.3. Xac dinh mirc bon phan dam thich hgp cho M. oleifera

Ning suét va chét luong cua cay thirc dn xanh chiju tac dong bai nhiéu yéu
t6 nhu khi twong (nhiét do, 4m d6, luong mua), dinh dudng trong dat va phan
bon... Néu trong cuing mot diéu kién vé khi tueong thi phan bon cé tac dong manh
nhat dén san luong va chat luong cay thirc an xanh, vi theo FAO, phin bon tac
dong dén 65% ning suat cdy trong, con lai 1a giéng va cac yéu té khac (Hoang
Ngoc Thuan, 2011). B4i véi cdy thirc an xanh thu 14 thi tac dong cua phan dam
dung hang dau.

Chinh vi vay, thi nghiém nay nghién ctru cac mac bon dam cho M. oleifera
tréng thu 14 1am thire an chin nudi nhdm chon ra mirc bén dam thich hop. Thi
nghiém gdom 5 nghiém thizc (NT) tir NT1 dén NT5 tuwong Gng véi 5 mic bon dam
12 0 kgN, 20 kgN, 40 kgN, 60 kgN va 80 kgN/ ha/ lra cit. Két qua nhu sau:

3.3.1. Anh hwéng ciia cic mirc bon dam dén ning suit M. oleifera

Nam thr nhat thu hoach duoc 5 Ira va nam thi hai duoc 6 lta. Nang suat
sinh khdi, 14 tuoi, vat chat kho coa ting lta da duoc theo ddi. Tuy nhién, Bang
3.5 chi trinh bay ning suét trung binh cta nim tha nhét, thir hai va cia hai nam.
(S6 liéu chi tiét caa tung Ira trong hai nim duoc trinh bay tai phu luc Bang P3.4)

Bang 3.5. Niing suit sinh khdi, 14 twoi, VCK & cac mirc bon dam (kg/ha/li¢a)

Chi tiéu NT1 NT2 NT3 NT4 NT5 SEM P

ON 20N 40N 60N 80N
*Ning suat sinh khdi trung binh/ lta
Nam 1 18.041F | 20.089¢ | 22.183¢ | 24.089° | 25.219% | 2.094 | 0,000
Nam 2 11.252¢ | 12.719% | 14,143 | 15.420% | 16.183% | 1.844 | 0,000
X 14.3389 | 16.069%¢ | 17.798 | 19.361% | 20.290% | 1.952 | 0,000
*Ning suat 14 tuoi trung binh/ 1ra
Nam 1 6.978" | 7.770¢ 8.580° 0.318P 9.755% | 823 0,000
Nam 2 43529 | 49200 |5.471°¢ |5.964% |6.260% | 726 0,000
X 5.5469 |6.215% | 6.884% | 7.489% |7.849% | 769 0,000
* Nang suat vat chat kho trung binh/ lta
Nam 1 1.615¢ | 1.761° 1.908° 2.0302 2.079% | 193 0,000
Nam 2 1.007¢ | 1.115° |1.217%® |1.300? 1.334% | 172 0,000
X 1.283¢ | 1.409> | 1.531% |1.6322 1.672% | 182 0,000

Ghi chi: Theo hang ngang cé&c sé mang chir cdi khdc nhau thi sai khdc c¢é y nghia thong ké. Ty 1é
1&/sinh khai: 38,68 %:; ty I¢ VCK/ la twoi: cua NT1 1a 23,14; NT2 1a4 22,67; NT3 1a 22,24; NT4 1a
21,79; NT5 la 21,31%. NS trung binh 2 nam= [(NS TB naml x 5) +(NS TB nam?2 x 6)] - 11
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* Anh hirong cua mice bon dam dén néng sudt sinh khoi

Két qua cho thiy tang muc bon dam tir 0 kg N 18n 80 kg N/ha/ltra twong
ng tir NT1 dén NT5 da lam tang ning suat sinh khdi trung binh hai nam/ lra cia
M. oleifera, tir 14.338 1&n 20.290 kg/ ha/ ltra. Néu quy wéc ning suat sinh khéi
trung binh 2 nam cua NT1 1a 100% thi NT2, NT3, NT4 va NT5 cao hon NT1 1an
luot 14 12,07; 24,13; 35,03 va 41,51%. Niang suét sinh khdi trung binh 2 nam cua
NT3, NT4, NT5 16n hon véi su sai khac rat rd rét so véi NT1 (P<0,001), cua
NT4, NT5 16n hon véi su sai khac rat rd rét so véi NT2 (P<0,001), caa NT5 Ién
hon véi su sai khéc rat rd rét so vai NT3 (P<0,001), NT4 so véi NT5 sai khac
nhau khong ro rét.

Nang suat sinh khdi ciia nam thar hai giam dang ké so v6i nam tha nhat,
chi bang 62 — 64% so v4i nam thir nhat. Cac mirc bon dam thap giam ning suat ¢
nam thi hai nhiéu hon so v&i cac mirc bon dam cao.

Sé ligu trén cho thay NT2 so véi NT1, NT3 so véi NT2, NT4 so véi NT3,
NT5 so vai NT4 cung bon tang thém 20 kg N/ha/ltra nhung kha nang lam tang
sinh khéi c6 sy khac nhau. Kha ning nay giam dan khi mtc bon dam tang 1én.
Cu thé: ning suat sinh khdi ciia NT2 cao hon so véi NT1, cia NT3 cao hon so
voi NT2, ciia NT4 cao hon so véi NT3 va ciia NT5 cao hon so v6i NT4 lan luot
la: 11,4%; 10,4%; 8,6%; 4,7% (trong nam thir nhét) va 13,03%; 11,2%:; 9,03%;
4,9% (trong nam thir hai).

Tang mirc bon dam 1am ting ning suat cua cay thirc in xanh da duoc cong
bd bai nhiéu tac gia, nhu: Nguyén Van Quang va cs., (2011); Tran Thi Hoan va cs.,
(2011), T Trung Kién va Tran Thi Hoan, (2014), Tu Quang Hien va cs (2019).

Ning suét sinh khoi trung binh/ lra trong hai nim ctia mét sé cay thirc an
xanh nhu sau: sin trong thu 14 1a 17.400 kg/ha/laa (Tir Quang Hién va Tir Quang
Trung, 2016), cua keo giau la 15.100 kg (Tran Thi Hoan va cs., 2017), cua
Stylosanthes guianesis CIAT 184 la 19.400 kg (Tir Quang Hién va cs., 2017),
Ning suat sinh khdi / lra trung binh hai nim cua M. oleifera trong thi nghiém
nay dat tir 14.338 dén 20.290 kg/ha/ltra. Nhu vay, nang suét sinh khoi cia M.

oleifera twong dwong hodc cao hon mét sé cay thirc an xanh dugc thdng béo boi
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C4c tac gia trén. Céc ciy nay duoc xép hang dau trong viéc san xuit bot 14 dé bod
sung vao thirc an cho ga.
* Anh hirong cua mike bon dam dén néng sudt la twoi va vdt chat kho

Ning sut 14 tuoi trung binh/lta cia nim tha nhét, nim the hai va coa
trung binh hai nim c6 dién bién gan giéng nhu niang suét sinh khi.

S6 liéu bang 3.5 cho thay mirc bon dam ting tir ON dén 80N di lam ting
nang suat 1a tuoi trung binh/lua tir 6.978 kg 18n 9.755 kg/ha/ltra (ndm 1), tir 4.352
lén 6.260 kg/ha/ltra (nam II). Nang suat 14 twoi trung binh/ltra cia cac nghiém
thirc 2, NT3, NT4 va NT5 ting so v6i NT1 & nam thir nhat la: 11,3; 23,0; 33,5;
39,8 %, & nam tht hai la: 13,05; 25,7; 37,0; 43,8%.

Ning suat VCK trung binh/lta cua cdy M. oleifera ciing c6 dién bién
tuong tu nhu ning suat sinh khéi va 14 tuoi. Tuy nhién, ngoai phu thudc vao ning
suit 1a tuoi, ning suat VCK con phu thudc vao ty 1é VCK trong 14 tuoi, ty 18 nay
thap hon & mitc bon dam cao hon, chinh vi vay su chénh léch vé ning suat VCK
gitta cac nghiém thac khdng 16n nhu nang suat sinh khéi va 14 twoi. Cu thé: Ning
suat sinh khéi/lra trung binh hai nim ctia NT2, NT3, NT4 va NT5 cao hon so
véi NT1 twong tng la: 12,1;24,1; 35,0 va 41,5%, con chénh Iéch VCK tuong trng
12 9,8; 19,3; 27,2 va 30,3%.

Nhu vay, khi ting mirc bon dam di 1am tang niang suat sinh khoi, 14 tuoi va
VCK trung binh/lira cua cay M. oleifera; mirc tang cta sinh khdi, 14 tuoi cao hon
so v6i muce tang cua VCK do ty 1€ VCK trong 1a tuoi giam khi tang murc bon dam.

Anh huéng cua mic bon dam dén ning suét vat chat kho cua cy thic an
xanh da dugc nghién cau boi mot sb tac gia nhu: Bui Quang Tuan (2011); Tran
Thi Hoan va cs., (2012); Tur Trung Kién va Tran Thi Hoan (2014); T Trung
Kién va cs., (2018); Tu Quang Hien va cs., (2019). Céc tac gia c6 cung mot nhan
dinh, d6 1a: ting mirc bon dam di 1am ting ning suat chat xanh va vat chat kha.
Tuy nhién, mdi loai cay thirc an thich tng voi mic bon dam khac nhau; ddi Voi
mot s6 cdy tang mirc bon dam qué cao s& lam giam ning suat, tham chi 1am cho cay
thirc an xanh bi chét.
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3.3.2. Anh hwéng ciia mirc bon dam dén sin lwong ciia M. oleifera

San lugng sinh khéi, 14 tuoi, vat chat kho trung binh cta nam thir nhat, thir
hai va hai nam duoc trinh bay & Bang 3.6 va hinh 3.3, hinh 3.4 (S6 liéu chi tiét
cua tung lra trong hai nam duoc trinh bay tai phu luc Bang P3.5, Bang P3.6).

Béng 3.6. San lwgng cia M. oleifera é cac mire bén dam (tdn/ha/ndm)

Chi tiéu NT1 NT2 NT3 NT4 NT5 SEM | P

ON 20N 40N 60N 80N
*San lwong sinh khoi trung binh/ nim
Niam 1 90,2057 | 100,445° | 110,915° | 120,445" | 126,095% | 5,470 | 0,000
Nim 2 67,5109 | 76,312% | 84,860° | 92,519% |97,100®° | 5,068 | 0,000
X 78,858 | 88,378% | 97,888 | 106,483% | 111,598% | 5,363 | 0,000
*San lugng 14 tuoi trung binh/ ndm
Nim 1 34,8907 | 38,8509 | 42,900° | 46,590° |48,775% |2,116 | 0,000
Nim 2 26,1139 | 29,517%¢ | 32,824 | 35786% |37,558% | 1,960 | 0,000
X 30,5029 | 34,185% | 37,863 |41,188% | 43,166® | 2,027 | 0,000
*San lugng VCK trung binh/ ndm
Nim 1 8,075¢ | 8,805¢ 9,540P 10,1522 10,395% | 0,468 | 0,000
Nam 2 6,043° | 6,692° | 7,300% | 7,798 8,0042 0,434 | 0,000
X 7,058¢ | 7,750 | 8,421%® | 8,975? 9,199? 0,449 | 0,000
*San lugng protein trung binh/ ndm
Nim 1 2,590F | 2,885¢ 3,196° 3,475P 3,6582 0,158 | 0,000
Nim 2 1,938¢ | 2,193 | 2446 | 2670%® 2,8162 0,146 | 0,000
X 2,2649 | 2,540 | 2,821 | 3,073 3,2372 0,151 | 0,000

Ghi chd: Theo hang ngang, cac s6 mang céc chir cai khac nhau thi sai khac giiza ching co y
nghia thong ké voi P < 0,001. Sdn luong trung binh 2 nam= (SL TB nam 1 + SL TB nam 2): 2
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S liéu ¢ bang 3.6 cho thay ting mirc bon dam tir ON 1én 80N twong ¢ng tir
NT1 dén NT5 di co tac dong rd rét dén san luong M. oleifera, cu thé:

* San lirong sinh khai

O nam tht nhat, san luong sinh khéi ting tir 90,205 tin I1én 126,095
tan/ha/nam. Muc bon 20, 40, 60, 80 kg N/ha/ltra da lam ting san luong sinh khoi
s0 véi murc ON tuong ¢ng 1a 11,4, 23,0, 33,5, 39,8%.

O nam tht hai, san lwong sinh khéi ting tir 67,51 tin (ON) Ién 97,10
tan/ha/nam (80N). San lugng sinh khéi cua cac muic bon dam tir 20N dén 80N da
lam tang lan luot so voi mac ON 1a 13,0, 25,7, 37,0, 43,8%. Nhu vay, muc do
tang san lwong sinh khéi ¢ cac nghiém thic bon dam so véi khong bon dam &
nam tha hai 16n hon nam tht nhat. D6 1 do ¢ nam tht nhat, cay dugc cung cap
dinh dudng tir hai ngudn: sin cd trong dat va phan bon; & nim tha hai, ngudn
dinh dudng sin co trong dat da bi cdy hat can kiét, chi con lai ngudn dinh dudng
dugc cung cap tir phan bén; lac nay phan dam mai thé hién rd vai tro cia no.

Tinh trung binh caa hai nam, san lwong sinh khéi dat tir 78,858 tan (ON)
dén 111,598 tin/ ha/ nim (80N). Néu quy udc san luong sinh khdi trung binh hai
nim ctia NT1 (ON) 1a 100% thi ciia NT3 (40N) 14 124,1%, cia NT5 (80N) la
141,5%.

Nhu vay, san luong sinh khéi trung binh cia nam thir nhat, nam tha hai va
trung binh hai nim déu ting 1én theo su tang 1én ctia mic bon dam.

Phan tich thong ké cho thay san luong sinh khi cua cac nghiém thuc &
nam thi nhat, thir hai va trung binh hai nim déu sai khac nhau rat rd rét (P<
0,001). Tuy nhién, khi so sanh cap déi giira cac nghiém thic vé san luong sinh
khi trung binh ciia hai nam thi chi ¢ su sai khéc rd rét giita NT3 (40N), NT4
(60N), NT5 (80N) so véi NT1 (ON), gitta NT4 (60N), NT5 (80N) so v&i NT2
(20N), gitta NT5 (80N) so véi NT3 (40N) vai P<0,001, khdng co su sai khac rd
rét gitta NT5 va NT4. Nhu vay, mirc bon dam gitra cac nghiém thac phai chénh
léch tir 40N tr& 18n méi tao duoc sy sai khac rd rét vé san lwong sinh khoi.

* San lwong la twoi

San luong 14 tuoi trung binh ciing c6 dién bién twong tu nhu san luong
sinh khéi. Khi ting mutc bon dam tir ON dén 80N thi san lwong 14 twoi ting tir
34,890 1én 48,775 tan/ha/nim & nam tht nhat; ting tir 26,113 Ién 37,558
tan/ha/nam & nim thir hai va tang tir 30,502 1&n 43,166 tin/ ha/ nim tinh trung
binh ca hai nim. San lugng 1a twoi ctia 5 nghiém thuc sai khac nhau rat ro rét
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(P<0,001) & ca nim thr nhat, thir hai va trung binh hai ndm. Khi so sanh cap d6i
cling c6 két qua twong ty nhu san lugng sinh khéi.

* San lirong vdt chat kho

San lugng vat chat kho trung binh ciing ¢6 dién bién twong ty nhu san
luong sinh khéi va 14 tuoi nhung c6 su khac biét, d6 1a mic chénh léch vé san
lwrong VCK giira cac nghiém thic khong 16n nhu san lugng sinh khéi va 14 tuoi.
Cu thé 1a san luong VCK trung binh hai nim cua NT3 (40N) va NT5 (80N) bang
119,3 va 130,3% so vai NT1 (ON), con cua san lugng 14 tuoi twong Gng 1a 124,1
va 141,5%. B¢ 1a do ty 1€ VCK trong la cua cac nghiém thirc bon dam cao giam
S0 V&i mirc bon dam thap, trong khi d6 san luong VCK duoc tinh bing cach nhan
san luong 14 tuoi véi ty 1é VCK trong 1 tuoi; diéu ndy dan dén giam di sy chénh
léch vé san lwong VCK gitta cac nghiém thic. Chinh vi vay, san lugng VCK trung
binh hai nam cta NT5 (80N) khéng c6 su sai khac rd rét so vai NT3 (P>0,05),
nhung san luong sinh khdi va 14 twoi caa NT5 lai sai khac rd rét so voi NT3.

San luong vat chat kho trung binh ciia hai nam tir NT1 dén NTS tang tir
7,058 tin/ha/nam 1én 9,199 tdn/ha/nam (ting 30,3%). San luong vat chat kho cua
cac nghiém thirc sai khéac nhau rat rd rét vai (P<0,001), nhung gitta NT3, NT4 va
NT5 thi sai khac nhau khéng ro rét.
* San luong protein tho

San luong protein thd trung binh ctia ndm tha nhat, tha hai va trung binh
hai nam c6 dién bién twong tu nhu san luong sinh khéi va 14 tuoi. D6 14 ting muc
bon dam tir 0 N dén 80 N/ha/ltra da lam ting san luong protein thd. Két qua phan
tich thdng ké cho thiy san luong protein thd cua cac nghiém thirc & nim thir nhat
sai khac nhau rét rd rét (P<0,001). Tuy nhién, ¢ nim th& hai va trung binh hai
nam thi chi tiéu nay chi sai khac nhau gitra cac nghiém thic c6 mac bon chénh
Iéch nhau 40 kg N/ ha/ Ita tro 1én.

Trong thi nghiém nay, tinh mic bén dam theo nam thi lugng dam cua
NT3, NT4 va NT5 tuong tng 1a 220, 330 va 440 kgN/ ha/ nam, ba nghiém thic
nay dat san luong sinh khéi, 14 tuoi va vat chat kho cao hon cac nghiém thirc con
lai. O cac nghién ciru khac, Mendieta-araica va cs. (2013) thi nghiém bon mic
bon dam cho M. oleifera va ng cho biét mic 521 kgN/ ha/ ndm cho san luong
chat xanh va vat chat kho cao nhat. Price (2007) thi nghiém bon dam cho M.
oleifera va dua ra khuyén cado mirc bon khoang tir 220 — 330 kg N/ha/nam 1a
thich hop. Nghiém thic 3, NT4 va NT5 ¢6 mitc bon dam twong dong véi khuyén
c4o cua Price (2007) nhung thap hon so véi mic bon téi wu cua Mendieta - araica va
cs. (2013).
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3.3.3. Hiéu qua sdn xudt ciia cdc mirc bén dam
* Higu lyc san xudt VCK cua cac mire bon dam

Hiéu luc san xuat vat chat khd (DM), protein thd (CP) cua cac muc bon
dam duoc tinh bang cach lay san luong (DM, CP) trung binh/ nam cta nghiém
thac 2, NT3, NT4 va NT5 trir di san luong twong tng cua NT1; sau d6 chia cho
lugng dam da sir dung trung binh/ nam (kg N) cua tirng nghiém thac trong mot

nam. Két qua duoc trinh bay tai Bang 3.7.

Bang 3.7. Hiéu lwc san xuat vat chat khd va protein tho ciia cac mire bén dam

Chi tiéu Pon vi NT2 | NT3 NT4 NT5 SEM P
20N 40N 60N 80N

DM tang thém Kg/ha/nam 6919 |1363° |1917° |2140® |101,311 | 0,000

CP tang thém Kg/ha/nam 276 | 557¢ 809° 9732 40,184 | 0,000

N/ha/nam Kg/ha/nam 110 | 220 330 440

Hiéu suat DM/N | Kg DM/kg N | 6,29% | 6,19° |[5,81® |4,86° |0,565 0,004

Hiéu suit CP/N | KgCP/kg N |2,51% |253% [245° [221® 0,205 0,090

Ghi ch: Theo hang ngang cac so mang chir cdi khdc nhau thi sai khéc c¢é y nghia thong ke.

S6 lieu bang 3.7 cho thay muac bon dam ting da lam tang thém luong VCK
tir 691 dén 2140 kg/ha/nim va ting thém luong protein thd tir 276 dén 973 kg/ ha/
nam so voi nghiém thic khong bon dam (NT1); luong ting thém vé VCK va
protein thd ctia cac nghiém thuc sai khac nhau rat rd rét (P<0,001). Tuy nhién,
hiéu luc san xuat VCK va protein thd ciia 1 kgN thi nguoc lai, giam xuéng khi
mtc bon dam ting; hiéu lyc san xuat vat chat khd giam tir 6,29 xudng 4,86
kg/1kgN, con protein thd giam tir 2,51 xudng 2,21 kg/1kgN. Phan tich théng ké
cho thay hiéu suat san xuat VCK/1kgN ciia mic bon 80N thap hon vai sy sai khac
rd rét so voi NT2 (20N) va NT3 (40N) véi P<0,05; con hiéu luc san xuat protein
thd cua cac muc bon dam sai khac nhau khong c¢6 ¥ nghia thong ké (P>0,05).

* Chi phi san xudt cho bgt 1a

Chi phi cho cay gidng, phan bon va cong lao dong tinh cho 1 ha trong hai
niam duoc thdng ké day du, két qua xem tai Bang 3.8.
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Bang 3.8. Chi phi cho 1ha/2 nim va 1kg bt 14 (1.000 dong)

Khoan chi NT1 NT2 NT3 NT4 NT5
ON 20N 40N 60N 80N
Cay giong 66800 |66800 |66800 |66800 |66800
Phan bon 31853 |37111 |42380 |47638 |52896
Cong lao dong 43205 |[47917 |51132 |54733 |58383
Téng chi 141 858 | 151828 | 160312 | 169171 | 178079
Bot 14 (kg/ha/2nam) | 15684 | 17222 | 18712 |19944 | 20442
Chi phi/ 1kg bot 14 9,045 8,816 8,567 8,482 8,711
So sanh 100 97,47 94,72 93,78 96,31

Ghi cha: Bét 14 6 90% vdt chat kho

S6 lieu bang 3.8 cho thay chi phi cho phan bon chiém téi 22,45% tong chi
phi & NT1 (ON) va 29,70% & NT5 (80N); nghiém thirc bon phan nhiéu hon co
chi phi cao hon vi phai tang thém cong bon phan va céng thu hoach, ché bién do
san luong tang. Chinh vi vay, chi phi san xuat cho 1 ha/2 nim ting dan theo sy
tang 1én cua mic bon dam tir NT1 dén NT5; néu quy uéc chi phi san xuat cho 1
ha/2 nam cua NT1 la 100% thi NT2 la 107,03%, NT3 la 113,01%, NT4 la
119,25% va NT5 la 125,53%. Tuy nhién, mirc bon dam tang thi san lugng bot 1a
cling ting, do d6 chi phi san xuat cho 1 kg bot 14 cia NT2 dén NT5 déu thap hon
NT1. Trong d6, NT4 (60N) thap nhat va NT3 (40N) thap tha hai, bang 93,78 va
94,72% so véi NT1L.

TOm lai: ting muc bon dam tir 0 1én 80 kg N/ha/lira di 1am ting ning suat
va san lugng sinh khdi, 14 tuoi, vat chat kh, protein thd caa M. oleifera. Néu chi
can ctr vao san lugng VCK thi nén bon dam cho M. oleifera & mirc 60N va 80N, vi
hai mac bon nay cé san lugng VCK cao hon rd rét so véi cac mic bon thap hon.
Néu chi can cr vao hiéu luc san xuit VCK cua 1 kg N thi chi bon dam mic bon
20, 40 va 60 kg N/ha/ltra vi hiéu luc san xuat VCK/ 1kg N caa ba mtc bon nay
khong sai khac nhau nhung cao hon rd rét so véi mic bon 80N; Néu cin cir vao
chi phi san xuat cho 1 kg bot Ia thi mic bon 60N c6 chi phi thap nhat. Két hop

Xem Xét tat ca c4c chi tiéu trén thi bon dam ¢ mirc 60 kgN/ ha lira cét 1a hop ly.
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3.3.4. Anh hwéng ciia cic mirc bén dam dén chit lwong ld M. oleifera

* Anh hwrong cua cac mire bén dam dén thanh phan héa hoc cia la

Dé biét dugc anh huong cua cdc muc bon dam dén chat luong 14 M.
oleifera, thanh phan héa hoc cua 14 d3 dwgc phan tich, dong thoi ning lugng thd
(GE) da duoc xac dinh. Cac thanh phan hoa hoc cua 14 da dugc phan tich 1a: vat
chat khd (DM), protein thd (CP), lipit thé (EE), xo thé (CF), khoang tong sd
(Ash) va dan xuat khong chua nito (NFE) duoc tinh bang DM — (CP + EF + CF
+ Ash). Két qua duoc trinh bay & bang 3.9.

Bang 3.9. Thanh phan hda hoc 14 M. oleifera & cac mirc bén dam

Nghiém ; % DM % trong DM GE
Mikc bon N
thuc trong la (Kcal/
(kg/ha/lra) CP EE CF Ash | NFE
twoi kg DM)
NT1 ON 23,14% | 32,079 | 6,53 |9,942 | 8,992 | 42,477 | 46417
NT2 20 N 22,672 | 32,77% | 6,70° | 9,532 | 9,132 | 41,872 | 46542
NT3 40 N 22,24%¢ | 33,50 | 6,88%c | 8,81° | 9,267 | 41,55 | 46632
NT4 60 N 21,79% | 34,24% | 7.07% | 7,94¢ | 9,417 | 41,347 | 46672
NT5 80 N 21,31¢ |35,19% | 7,23% |7,32¢|9,48% | 40,78 | 46832
SEM 0,653 0,741 0,231 | 0,308 | 0,311 | 1,588 | 56,454
P 0,002 0,000 0,001 | 0,002 | 0,124 | 0,552 | 0,795

Ghi chd: DM: vt chat khd, CP: protein thd, EE: lipit thd, CF: xo thé, Ash: khodng tong so,
NFE: dan xuat khdng chiza nito, GE: ning lwong tho.

S6 lidu Bang 3.9 cho thay ting mirc bon dam tir ON 1én 80N d3 lam giam
ty 18 vat chat kho trong 1a twoi tir 23,14% xudng 21,31% (giam 1,83%). Tuy
nhién, chi co su sai khac rd rét gitta NT1 so véi NT4, NT5 va gitra NT2 so véi
NT5 (P<0,05). Piéu d6 cho thdy phai ting thém 60N thi mdi tao dugc su sai
khac rd rét vé ty 16 VCK trong 4. HO Thi Bich Ngoc (2012) nghién ctru bon dam
cho co Stylosanthes guianensis CIAT-184 da cho biét khi ting mirc bon dam da
lam giam ty 18 vat chat kho cua co tir 24,08% xudng 20,37%. Tu Quang Hien va
cs. (2019) nghién ctru bon dam cho cdy thae an xanh Trichanthera gigantea va
c6 két qua 1a ting murc bon dam tir ON 1én 80N/ ha//lua cat da 1a giam ty 18 VCK
cua |4 tir 16,49 xubng 14,71%. Piéu nay cho thay giam ty I¢ VCK trong 14 1a xu
hudng chung khi tang mirc bon dam cho cay thirc an xanh.
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Trong vat chat khd, ty 1& protein, lipit, khoang tong s6 va ning luong thd
tang 1én, ty 1& xo thd, dan xuat khdng chtra nito giam xudng khi ting mic bén
dam tir ON dén 80ON.

Ty I¢ protein trong VCK tang 3,12%, tur 32,07% (ON) Ién 35,19% (80N),
ty 1€ nay co su sai khac rd rét gitta mac bon 40N, 60N, 80N so vai ON; gitra 60N,
80N so véi 20N va gitra 80N so vai 40N (P<0,001). Nghién ctru bon dam cho
san trong thu 1a caa Tran Thi Hoan (2012) cho két qua 1a ty 1& protein tho ting tir
22,64 1én 23,16% khi ting mic bon dam tir 0 d¢én 80 kg N/ha/lta cat. Tu Quang
Hien va cs. (2019) cho biét ting muc bon dam cho cdy Trichanthera gigantea tir
ON Ién 80N da lam tang ty I¢ protein trong VCK cua I tir 23,35 1én 26,65%.
CIAT (2004) c6 nhan dinh: khi tang Iwong N bon cho cay thi taing luong N tich
lity & 14 cua cay. Két qua nghién ctu caa thi nghiém nay pha hop véi két qua cua
cac tac gia trén va nhan dinh cua CIAT.

Ty 18 lipit tho trong vat chat kho cia cay M. oleifera dao dong tir 6,53 —
7,23% va tang dan khi mtc bon dam ting 18n, khi so sanh thong ké ciling co két
qua gan tuong tu nhu protein thd.

Tang mtrc bon dam da lam gidm ty 1€ xo trong 14 tuoi, ty 1€ nay gidm tu
9,94 xudng 7,32% khi ting mirc bon dam tir ON 1én 80N/ ha/ lira cat. Ty & xo
cua NT1 va NT2 sai khac nhau khong ré rét nhung ching sai khac rod rét vai cac
nghiém thirc con lai (P<0,05). Ty 1¢ xo thap s& c6 anh huong tét téi thu nhan va
tiéu hoa thure an.

Tang muc bon dam da 1am tang ty 18 khodng tong s6 va ham lugng ning
luong tho, 1am giam ty I¢ dan xuat khdng chua nito (NFE) trong vat chat kho cua
l4 M. oleifera. Tuy nhién, khdng c6 su sai khac rd rét vé cac chi tiéu trén giira cac
nghiém thuc.

Tir két qua phan tich thanh phan hoa hoc 14 & cac mirc bon dam cé thé
nhan dinh nhu sau: taing mirc bon dam khodng chi lam ting san lwong ma con
nang cao chat lugng 14 M. oleifera. Boi vi, ting mirc bon dam d3 1am giam ty 18
chat xo va ting ty 1& protein trong vat chat kho; ty 1& protein ting va ty Ié xo
giam s€ lam tang kha nang thu nhan va tiéu hda thirc an cua vat nudi. Nhu vay,
ting mirc bon dam da cai thién chét luong thirc an xanh.

Tang mirc bon dam khong chi tac dong rd rét dén thanh phan hoéa hoc cua
cay M. oleifera ma d6i voi cdy thic an xanh khac, nhu cay keo giau (Nguyén
Vin Quang va cs., 2011), cay san trong thu 14 (Tran Thi Hoan va cs., 2011), cay
T. gigantea (Tt Trung Kién va cs., 2018) ciing cho két qua twong ty.
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* Anh hwong cua cac mire bén dam dén chadt lwong protein

Anh huéng cua cadc mic bon dam dén chat lwong protein dugc danh
gia théng qua phan tich ty Ié axit amin trong protein cua la. Do ty Ié protein
thd trong VCK chi sai khac c6 y nghia thong ké khi mirc bon dam chénh Iéch
gitra cac nghiém thurc 40N, boi vay chi cé NT1(ON), NT3 (40N), NT5 (80N)
duoc chon dé phan tich axit amin trong protein cua 14 M. oleifera. Tong sé
18 axit amin dd duogc phan tich; tuy nhién Bang 3.10 chi trinh bay két qua
phan tich 10 axit amin thiét yéu.

Bang 3.10. Axit amin cia protein |4 M. oleifera ¢ cAc mirc bon dam (%)

Axit amin® ON 40N |[80N | Tringga® |SEM |P
Arginine 3,80 4,11 404 |6,22

Histidine 7,49 7,55 7,53 |[2,09

Isoleucine 4,37 4,87 469 |7,87

Leucine 6,95 7,76 7,59 |8,96

Lysine 4,37 4,63 446 | 7,23

Methionine 1,96 2,00 1,96 | 3,45

Phenylalanine 5,36 5,76 5,60 5,99

Threonine 4,02 4,24 4,18 |5,09

Tryptophan 2,65 2,78 2,70 1,65

Valine 5,27 5,43 526 |7,23

EAAI 87,50° | 93,112 | 90,57° 0,594 | 0,000
Tong 18 a.a/CP (%) | 89,62° | 92,482 | 90,48 0,524 | 0,001

Ghi cha: @ axit amin tinh bang % so véi CP; @ Schutte and De Jong (2013)

Ty Ié cua tong 18 axit amin so vai protein thd c6 sy khac nhau giita cac
nghiém thuec, ty 1€ nay ¢ nghiém thic bon 40 kg N/ha/lira cao hon so véi nghiém
thize khong bon dam va voi mic bon 80 kg N/ha/ltra (P<0,001). Piéu nay duoc
giai thich nhu sau: Pam 13 yéu té co ban tham gia vao qué trinh tong hop protein
nodi chung, axit amin noi riéng; bon dam da ting thém nguyén liéu cho qué trinh
t6ng hop nay nhung khi bén qua nhiéu thi nguyén liéu s& khong dugc sir dung
hét va c6 thé ton tai ¢ dang nito tw do hoic nitrat.

Chat luong protein con duoc danh gia bang chi sé axit amin thiét yéu
(EAAI); chi s6 nay caa protein & nghiém thitc 40N cao hon ON va 80N
(P<0,001). Nhu vay bon dam di cai thién chat luong protein va bon véi liéu
lugng thich hop mac do cai thién sé cao hon.

3.3.5. Két lugn thi nghiém cdc mirc bon dam

Tang mitc bon dam tir 0 kg N 1én 80 kg N/ha/lra da 1am tang nang suat va
san luong sinh khéi, 14 twoi, vat chat kho, protein thd caa M. oleifera. Muc bon
60N va 80N cho san lwong vat chit kho va protein thd cao hon rd rét so véi cac
muc bon thap hon. Vi san luong vat chat khé cua mic bon 60N sai khac khong
rd rét so véi mic 80N va chi phi cho san xuét 1 kg bot 14 thap hon so voi mic
bon 80N, do d6 bon dam cho M. oleifera & muc 60 kg N/ha/lira 1a hop ly nhat.
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3.4. Xac dinh khoang cach cat thich hgp d6i véi M. oleifera

Thoi diém cit anh hudong dén ning sudt va chat lugng san pham, vi vay
lya chon thoi diém cét dé téi wu hoa ning suit va chat lugng bot 14 M. oleifera
lam ngudn nguyén liéu thirc dn chian nuoi 1a van dé& can dugc quan tdm. Theo
Nouman va cs. (2012) thi k§ thuat thu hoach c6 anh huéng dén niang suat ngon
va 14 tuoi, ham luong diép luc, ham lwong phenolic tdng sé va cac chét chong
oxy hda.

Véi khoang thoi gian gitta hai lra cat (chu ky cét) 1a 30; 40; 50; 60 va 70
ngay thi s6 lta cat trong nam thir nhat cia NT1 12 7, NT2 126, NT3 1a 5, NT4 va
NT5 cung la 4 Itra/nam, con trong nam thir hai caa NT1 la 10, NT2 [a 7, NT3 la
6, NT4 va NT5 clng 1a 5 lra/nim. Anh huéng cua khoang céach cit (KCC) dén
ning suat va chat lugng M oleifera duoc trinh bay trong cac muc tir 3.4.1 dén
3.4.3.

3.4.1. Anh hwéng ciia khodng cdch cit dén nang sudt sinh khoi, ld twoi va vit
chat khé

Ning suét sinh khdi, 14 tuoi, vat chat khd trung binh/ lra cta ndm thir nhét,
nam thir hai va trung binh hai ndm duoc trinh bay ¢ Bang 3.11. (S6 liéu chi tiét cua
tirng hra trong hai nam duoc trinh bay tai phu luc Bang P3.7, Bang P3.8, Bang P3.9)

Bang 3.11. Ning suit sinh khéi, 14 twoi, vat chat kho ciia cac khoang cach cit
(kg/ ha lira, n=5)

Chi tiéu NT1 NT2 NT3 NT4 NTS SEM P
30ngay |[40ngay |50ngay |60ngay | 70ngay

*Nang suat sinh khéi trung binh/ lua

Nim 1 13.068" | 17.561¢ |24.089° |34.047° |38.145% |3.119 | 0,000
Nim 2 7.483% | 12.796° | 15.420° |21.348%° |21.686% |2.458 | 0,000
X 0.783" | 14.995% |19.361° |26.992° |29.001% |2.831 | 0,000
*Ning suat 14 tuoi trung binh/ ltra

Niam 1 55924 | 7.713¢ 9.318° | 9.969? 9.429° | 1397 0,000
Nim 2 3.202¢ | 5.620° 5.964%® | 6.2512 5.361% | 1283 0,000
X 4.186% | 6.586° 7.489% | 7.903? 7.169 | 1334 0,000
* Ning suat vat chat kho trung binh/ lta

Nim 1 1.100¢ | 1.595¢ | 2.030° |2.225° |2.233% |287 0,000
Nim 2 6301 1.162° | 1.300® |1.395° |1.269* | 161 0,000
X 823° 1.362° |1.632* |1.764* |1.698* | 273 0,000

Ghi chi: Theo hang ngang, cé&c so lidu c6 chir cdi khdc nhau thi sai khéc cé y nghia thong
ké (P < 0,001). X la NS trung binh 2 nam= [(NS TB naml x 5) +(NS TB nam2 x 6)] : 11
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* Néng sudt sinh khoi

Thi nghiém da danh gia anh huéng cua 5 khoang céch cat (30; 40; 50; 60;
70 ngay) turong tng tir NT1 dén NT5 dén ning suat sinh khdi cua cdy M. oleifera
cho thdy KCC ting dan thi ning suit sinh khdi ting theo ¢ tit ca cac nghiém
thire, chu ky thu hoach 70 ngay cho ning suit cao nhat. Nang suét sinh khoi
trung binh cta hai nim cta KCC 30, 50, 70 ngay tinh theo phan tram 1a 100;
197,9 va 296,4%. Nang suat sinh khéi trung binh 2 nam cua cac KCC sai khéac
nhau rat rd rét (P<0,001).
* Néng sudt 1 twoi

Ning suét 14 tuoi duoc tinh bang cach nhan ning suat sinh khéi véi ty 16 14
tuoi/sinh khéi, ty 1& nay cao & cac KCC ngan (IGc nay than va canh cay con bé)
nhung khi tudi thu hoach tang (KCC dai) thi than va canh cay to Ién dan dén ty 1¢
la/sinh khéi giam. Ty Ié l1a/sinh khéi caa KCC 30, 40, 50, 60 va 70 ngay tuong
ung la: 42,79; 43,92; 38,68; 29,28 va 24,72%. O KCC 70 ngay, ty Ié la/sinh khdi
giam manh con do 14 & nhitng canh gdc cua ciy di gia va chuyén sang mau vang
nén bi loai bo.

Véi ly do trén, mirc ¢ chénh léch vé ning suat 14 tuoi trung binh 2 nim
giita c4c nghiém thtrc khong con cao nhu nang suat sinh khoi, néu nang suét 14
tuoi cua KCC 30 ngay la 100% thi cua KCC 50 va 70 ngay tuong tng la 178,9%
va 171,3% (trong khi d6 ning suét sinh khéi c6 mac chénh léch twong ¢ng 1a
197,9 va 296,4%). Nang suat 1a tuoi cua cac KCC sai khac nhau rat rd rét
(P<0,001), trer KCC 50 so vai 60 ngay va KCC 50 so vai 70 ngay khong sali
khéac nhau (P>0,05).
* Nang sudt vat chat khd

Ning suat VCK duoc tinh bang cach nhan ning suét 14 tuoi véi ty 1é VCK
trong 14 tuoi. Ty 1é nay thap khi 1a con non (KCC ngan) va cao khi 14 gia (KCC
dai). Ty 1é VCK/1a tuoi cua cac KCC 30,40, 50, 60 va 70 ngay twong ung la 19,6;
20,68; 21,79; 22,32 va 23,68%. Pay la nguyén nhan tao nén muc d6 chénh léch
nang suat VCK gitra cac nghiém thic I6n hon so véi mitc do chénh léch cua
nang suit 14 twoi. Néu ning suat VCK trung binh hai nim ctia KCC 30 ngay la
100% thi KCC 50 va 70 ngay twong tng la 198,3 va 206,3% (trong khi d6 cua
ning sut 14 tuoi twong tng 1a 178,9 va 171,3%). Niang suat VCK trung binh 2
nam cua KCC 50, 60, 70 ngay khong sai khac nhau, nhung chung sai khac 1o rét
véi KCC 30 va 40 ngay (P<0,001).

Nam thtr nhét, nang suat vat chat kho tang dan tir NT1 dén NT5 tuong ang
dat 1.100 dén 2.233 kg/ha/lta. Niang suit VCK cd su sai khac rd rét gitta NT1,
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NT2, NT3 so vai NT4, NT5 (P<0,001); con gitra NT4 va NT5 thi sai khac nhau
khong c6 ¥ nghia théng ké (P>0,05).

Nam tht hai ning suét vat chat khd giam so nam thir nhit, nhung ciing c6
xu hudng ting dan tr NT1 dén NT4 twong ung dat 630 dén 1.395 kg/ha/lua.
Ning sudt VCK c6 su sai khac rat rd rét gitta NT2 so véi NT1; NT2 so vai NT3,
NT4; gitta NT1 so vai NT2, NT3, NT4, NT5 (P<0,001); nhung gitra NT3 so V&i
NT4, NT5 sai khac nhau khong c6 ¥ nghia thong ké (P > 0,05).

Trung binh hai nim, ning suat vat chat kho ting dan tr NT1 dén NT4
tuong (mg dat 823 dén 1.764 kg/ha/lta. Nang suat VCK c6 su sai khac rat rd rét
gitta NT1 vai cac NT con lai (P<0,001); con gitta NT3, NT4, NT5 thi sai khac
nhau khong c6 ¥ nghia théng ké (P>0,05).

3.4.2 Anh hwéng ciia khodng cdch cit dén sin liwong M. oleifera

San lugng sinh khéi, 14 tuoi, vat chat kho cua M. oleifera & cac KCC khéc
nhau dugc trinh bay tai Bang 3.12 va Hinh 3.5, Hinh 3.6.

Bang 3.12. San lweng cia M. oleifera ¢ cac khoang cach cit
(tdn/ha/ndm, n=5)

Chitiéu | NT1 NT2 NT3 NT4 NT5 SEM | P
30ngay |40ngay |50ngay |60ngay |70 ngay

San lugng sinh khdi trung binh/ nim

Nam 1 91,476" | 105,366 | 120,445 | 136,188" | 152,580? | 5,624 | 0,000
Nam 2 74,834 | 89,570 |92,519° |106,742% | 108,430? | 5,106 | 0,000
X 83,156¢ |97,469" | 106,483" | 121,465 | 130,505% | 5,337 | 0,000

San luong 14 tuoi trung binh/ ndm

Nam 1 39,144 | 46,278° | 46,590°¢ | 39,876° | 37,720 | 2,025 | 0,000
Nam 2 32,021¢ |[39,339% |35,786° |31,254¢ |26,804¢ | 1,867 | 0,000
X 35,582 |42,808% |41,188% |35565° |32,261° | 1,934 | 0,000

San lugng VCK trung binh/ nam

Nam 1 7,700¢ 9,570% | 10,150° | 8,900? 8,932¢ | 0,434 | 0,000
Nam 2 6,299° 8,135? 7,7982 6,976° 6,347° | 0,395 | 0,000
X 6,999° 8,853% 8,975% 7,938° 7,639 | 0,412 | 0,000

San lugng protein trung binh/ ndm

Nam 1 2,650 3,360° 3,475% 2,982° 2,832¢ | 0,149 | 0,000
Nam 2 2,168¢ 2,8562 2,670% | 2,477° 2,013¢ 0,136 | 0,000
X 2,409¢ 3,108? 3,073% | 2,819° 2,422° 0,141 | 0,000

Ghi cha: Theo hang ngang, c&c sé liéu mang chir cdi khdc nhau thi sai khdc nhau ¢é y nghia
thong ké (P<0,001).
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Hinh 3.5. San lwgng sinh khf")i, latwoi Hinh 3.6. Sin lweng VCK, protein caa
cia M. oleifera ¢ cac KCC (tan/ha/nam) M. oleifera ¢ cac KCC (tan/ha/nam)

S6 lieu ¢ Bang 3.12 va hinh 3.5, hinh 3.6 cho thay, ¢ cac KCC ngén (30,
40 ngay) c6 ning suét trung binh/lra thap nhung lai cit dwgc nhiéu lra/nim, con
KCC dai (60, 70 ngdy) co ning suat trung binh/lta cao nhung lai cit duoc it
[tra/nam, vi vay san lugng cta cac KCC khéng con chénh Iéch nhau 16n nhu nang
suit. Cu thé: néu quy udéc san luong sinh khéi cia KCC 30 ngay 1a 100%, thi cua
KCC 50 va 70 ngay twong tng la 128,1% va 156,9%. San lugng sinh khéi trung
binh hai nam cua KCC 40 so véi 50 ngay, cua 60 so véi 70 ngay sai khac khéng
c6 y nghia thong ké véi P>0,05, nhung ching sai khac rd rét so voi KCC 30
ngay vai P < 0,001).

San lwong 14 twoi khong chi phu thudc vao san lwong sinh khdi ma con
phu thudc vao ty 1é 14 tuoi/ sinh khoéi; ty 16 ndy cao & cac KCC ngén va thap ¢
cac KCC dai nén san lugng 14 tuoi khong tuan theo quy luét cua san lugng sinh
khdi. San lugng nay cia KCC 40 va 50 ngay cao hon vai su sai khac rat rd rét
so véi KCC con lai (P<0,001), trong khi d6 KCC 60 va 70 ngay c6 san lugng

sinh khéi cao hon nhung lai ¢6 san lugng 1 tuoi thap.

Mic di ¢ sy chénh léch vé ty 16 VCK/ 14 tuoi gitta ca&c KCC nhung su
chénh léch nay khong 16n, do d6 san luong VCK c¢6 dién bién twong tu nhu san
lugng 14 tuoi; san lugng VCK trung binh 2 nam cua KCC 40 va 50 ngay cao hon
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rat rd rét so véi KCC con lai (P<0,001). Piéu dang luu y 1a mic d san luong
sinh khéi caa KCC 70 ngay cao nhat nhung san luong VCK cua n6 lai thap hon
so véi cac KCC 40, 50, 60 ngay va cao hon nhung sai khac rat rd rét so véi KCC
30 ngay (P<0,001).

San luong protein thd c6 dién bién tuwong tu nhu san luong VCK, san
lwgng nay xép thir tu tir cao xudng thap theo KCC 14 40; 50; 60; 70 va 30 ngay.

Theo Nouman (2012) trong mua mua KCC tir 28 — 42 ngay la thich hop,
mua khé can kéo dai hon. Diéu nay chiing té thoi gian thu hoach kéo dai (thua)
khéng nhitng gitp M. oleifera ting truéng vé than, canh va cudng 1a (ning suat
sinh khéi) ma con 1am ting sb 14 kép/cay va do day cua ban 14, do d6 lam ting
nang suét 1a. Viéc giam ning suét 14 & chu ky thu hoach day c6 thé lay di luong
dinh dudng ma cdy mdi tich luy va diéu ndy s& 1am anh huéng dén tc do sinh
truong cua cdy théng qua anh huéng toi sy phét trién cua la (Latt va cs., 2000).
Do d6, viéc giit khoang thoi gian thu hoach thich hop dé cay tréng cé thé téi tao
ra canh 14 méi 1a rat can thiét. Tuy nhién Sanches (2006) lai cho biét KCC 75
ngay cho ning suit cao nhat ¢ tat ca cac mat do thi nghiém. Tuy thuoc vao loai
cdy va muc dich san xuat khac nhau ma chu ky thu hoach ciing khac nhau. KCC
kéo dai s& 1am cac 14 tro nén gia cimg, ham luong tanin cao, ham lwong chat dinh
dudng thap (Amaglo va cs., 2006) anh huong dén chat lugng cua M. oleifera.

Latt va cs. (2000) ciing cho biét, KCC phu thudc vao khi twong, dat, phan
bon va muc dich st dung nhung thoi gian giira hai 1an cat phai da cho cay téi tao
canh 1a méi, KCC ngan sé& lay di qua nhiéu cac chat dinh dudng ma cay tich liy
duoc dan dén giam nang suat cac ltra sau va rdt ngan nhiém ky sir dung.

Vay véi thi nghiém cua ching t6i ting KCC tir 30 dén 70 ngay/ Ira da 1am
tang ning suat sinh khéi, 14 tuoi, VCK/la cta cay M. oleifera. Tuy nhién, KCC
40 va 50 ngay to ra phu hop hon ca.

3.4.3 Anh hwong ciia khodng cdch cdt dén chit lwong ld M. oleifera

Cung Vvai viéc nghién ctu niang suat, thanh phan hoa hoc va gia tri dinh
dudng ciia M. oleifera (14 twoi va vat chat khd) ¢ cac khoang cach cat khac nhau da
duoc phan tich. Két qua duoc thé hién ¢ Bang 3.13.
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Bang 3.13. Thanh phan héa hoc 14 M. oleifera é cac khoang céach cit (n=5)

0 0
KCC Yo DM %o DM GE

(ngay)

trong (Kcal/kg

14 twoi | CP EE CF Ash | NFE DM)

30 19,679 | 34,42% |6,81° |7,02¢ |8,95° |42,80% | 4672
40 20,68 | 35,11% | 6,96 | 7,169 |8,99° |41,78% | 46912
50 21,79 | 34,243 | 7,07%¢ | 7,94¢ | 9,41 | 41,34 | 46672
60 22,32° | 3351° | 7,263 |9,05° |9,72° |40,46% | 46642
70 23,68% |31,71° | 7,43* |10,35%|10,47%|40,04% | 46372

SEM 0,636 0,671 |0,231 |0,262 | 0,317 | 1,477 |57,166

P 0,000 0,000 |0,004 |0,000 |0,000 |0,058 |0,513

Ghi chi: Theo hang doc cac s6 mang chiz cdi khdc nhau thi sai khdc cé y nghia thong ké

S6 lieu ¢ Bang 3.13 cho thay thanh phan héa hoc cua la chiu anh huéng rd
rét bai khoang céch cat; sy bién doi cua cac thanh phan nay cu thé nhu sau:

Khi khoang cach cat tang 1én thi ty 1¢ vat chat kho trong 14 cling ting theo
(tir 19,67 dén 23,68%), tuy nhién ctr ting 1én 10 ngay (30 — 40; 40 — 50; 50 — 60)
thi ty 1& vat chat kho trong 14 tuoi sai khac nhau chua c6 ¥ nghia thong ke, trir
KCC 70 so véi 60 ngay. Theo H6 Thi Bich Ngoc (2012), ty Ié vat chat khd cua co
Stylo CIAT 184 tuoi bién dong tir 21,41 — 23,42%, tuy thuoc vao thoi gian thu
cat; chat kho cua co tuoi qua cac giai doan c6 xu hudng ting dan, Iic 105 ngay
cao hon so voi lic 60 ngay 2,01%. Két qua caa ching tdi phd hop véi nghién ciu
trén va hoan toan dung véi sinh ly cua thuc vat. O giai doan cdy non tich luy
nhiéu nudc nén chat khd thap. Ty 18 chat kho la chi tiéu quan trong dé danh gia
gia tri dinh dudng cua ciy. Bén canh do, ty & chat kho con cho biét tinh hinh sinh
treong cua thuc vat, tir d6 xac dinh duoc thoi ky thu cit va cach bao quan ché bién
thirc an hop ly.

Ty 1€ protein thé trong VCK tang 1én ¢ giai doan 30 — 40 ngay (tir 34,42
ting 1én 35,11%), sau d6 giam dan va giam manh ¢ KCC 70 ngay (chi con
31,70%). So sanh thong ké cho thay: ty 1& protein thé giita cac KCC 30, 40, 50
va gitta cAc KCC 40, 50, 60 ngay khong sai khac nhau rd rét (P>0,05), nhung c6
s sai khéc rat rd rét giira cac KCC 70 ngay so véi cac KCC con lai (P<0,001).
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Ty lé protein thd trong vat chat khé dao dong tur: 31,71 — 35,11%
(P>0,05). Diéu d6 cho thiy, trong cung diéu kién dat dai, khi hau, nhung thoi
gian thu cit khac nhau c6 sy anh huong dén qué trinh tong hop va tich luy
protein tho ¢ M. oleifera.

Ty 1é xo trong vat chit kho ting 1én tir 7,02 dén 10,35% khi khoang cach
cat tang tir 30 1én 70 ngay. Ty 18 nay cta cac nghiém thirc sai khac nhau rat ro rét
vaGi P<0,001.

Ty & lipit va khoang tong s6 trong vat chat kho ¢ xu hudng tang 1én khi
KCC ting, con ty 1& dan xuat khéng chira nito va ham luong ning lwong tho thi
¢6 xu hudng nguoc lai.

Ty 18 protein thd giam thap va ty 1¢ xo tho ting cao rd rét & KCC 70 ngay
1a diéu can dugc luu y, vi protein thd va xo thd 13 cac yéu td ¢6 anh huéng 16n
dén ty 18 tiéu hoa cling nhur gia tri dinh dudng cua thire an.

Két qua nay ciing pht hop Véi cac tac gia truée d6 khi thi nghiém ting
khoang céch cat cua cdy thirc an xanh khac nhu: ctia co hoa thao hoic cay thic
an than gd nhu T. gigantea ciing tac dong dén thanh phan hda hoc cua cay thirc
an tuong tu nhu vay (Tran Thi Hoan va cs., 2018; Tir Trung Kién va cs., 2018).

Két qua nghién ciu cua HO Thi Bich Ngoc (2012) ciing cho thay thoi gian
thu cat cd anh huong rd rét dén thanh phan cac chat dinh dudng cua co Stylo CIAT
184; khi tang thoi gian thu cat tir 60 1én 105 ngay, ty Ié chat kho trong 14 twoi tang tir
21,41 1én 23,42%, con ty Ié xo tho trong VCK tang tir 27,41 1én 37,53%, ty Ié
protein trong vat chat khé giam tir 21,67 xuéng 18,09%.

Amaglo va cs. (2006) ciing cho biét khi chu ky thu hoach kéo dai s& lam
céc 14 don tré nén gia, cing, ham luong tanin cao, ham lugng dinh dudng thap,
anh hudng dén chét luong 14 M. oleifera.

3.4.4. Két ludn thi nghigm vé khodng cdch cdit

Tang khoang cach tir 30 1&n 70 ngay/lra d3 1am ting ning sut sinh khdi,
14 twoi, VCK / Ira. Tuy nhién, khoang céch cét ting da lam giam s lta cat/nim
do d6 san lugng VCK, protein thé lai dat cao hon & KCC 40 va 50 ngay véi su
sai khac ro rét so véi cac KCC con lai, vi vay nén thu hoach M. oleifera lam thic
an chan nudi & KCC 40 hoac 50 ngay.
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3.5. Xac dinh ty 1¢ tiéu héa va niing lwong trao ddi ciia bot 1a M. oleifera
3.5.1. Xdc dinh ty Ié tiéu héa cdc chit dinh dwéng ciia bét ld M. oleifera

Thi nghiém x4c dinh ty 18 tiéu hoa (TLTH) céc chat dinh dudng cua bot 14
M. oleifera duoc bé tri véi hai 16 ga, mét 16 dn khau phan co s (KPCS), mét 16
an khau phan thi nghiém (KPTN); khau phan thi nghiém dugc thiét 1ap tir 80%
KPCS va 20% bot 1a M. oleifera.Théng qua TLTH cac chat dinh dudng cua hai
khau phan trén dé tinh TLTH cac chit dinh dudng cua bot 14. Két qua thi nghiém
nhu sau:

* Xdc dinh ty 1é c&c chat dinh dwong trong khau phan va dich hai trang

Thanh phan héa hoc (TPHH) cua KPCS, KPTN dugc phan tich trude khi
thi nghiém. Sau khi két thic nudi thi nghiém, giét mé ga dé thu dich hoi trang,
sau d6 phan tich thanh phan héa hoc (TPHH) cua dich hdi trang, tinh ty 1& cac
chat dinh dudng va AIA trong vat chat khd cua dich hdi trang va cua KPCS,
KPTN; két qua xem tai Bang 3.14.

Bang 3.14. Ty & c4c chat dinh dudng trong khau phan va dich héi trang

Chi tiéu DM CP EE CF NFE AlA
1) Ty 1é cac chdt dinh dwéng trong khau phan va bét 1& (% kho khong khi)
KPCS® 88,45 |18,12 | 3,46 3,76 52,73 -
KPCS® 88,63 |17,85 |3,41 3,70 51,94 -
KPTN 89,03 |21,11 (3,90 4,51 48,08 -

Bot 14 M. oleifera 90,49 |34,68 |[5,93 7,85 33,17 -

2) Ty Ié cac chdt dinh dwéng trong khau phan va dich héi trang (% VCK)
*Khau phan

Khau phan co s - 20,14 | 3,85 417 |58,60 |2,149
Khau phan thi nghiém | - 23,71 | 4,38 506 |54,00 2,135
*Dich hoi trang

Dich hoi trang KPCS | - 17,84 | 2,27 8,92 |4554 6,094
Dich hoi trang KPTN | - 20,13 | 2,46 10,24 | 39,59 5,743

Ghi cha: @ trweéc khi bé sung AlA, 2 sau bé sung AlA.
* Tinh ty 1¢ c/a va b/d cia khdau phdn va dich héi trang

Dua vao sb liéu cua Bang 3.14 dé tinh ty Ié c/a va b/d, trong d6 a la ty 1¢
chdt dinh dwéng trong thite an (% VCK), b la ty 1é chdt dinh dwéng trong dich
hoi trang (% VCK), ¢ 1a ty Ié AlA trong thite dn (% VCK), d la ty 1é AlA trong
dich hoi trang (% VCK).
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Vi du:

c/a cua CP cua KPCS = AlAkpcs/CPxkpcs = 2,149 : 20,14 = 0,107

b/d cia CP trong dich hoi trang cia KPCS = 17,84 : 6,094 = 2,927

c/a cua CP cua KPTN = AlAkptn/CPrprn = 2,135 1 23,71 = 0,090

b/d cua CP trong dich hdi trang cia KPTN = 20,13 : 5,743 = 3,505

Ty & c/a va b/d cua céc chat dinh dudng khac ciing tinh trong tu nhu vay
* Tinh ty [é tiéu héa cdc chdt dinh dwdng cia khau phan

Sau khi tinh dugc ty 1€ c/a va b/d ¢ budc trén, dua vao cong thuc: TLTH =

100 - 100 (c/a . b/d) dé tinh ty 18 tiéu hoa cac chat dinh dudng cia KPCS, KPTN.

Vi du:

TLTH protein thé cua KPCS =100 - 100 (0,107 x 2,927) = 68,68 %
TLTH protein thd cua KPTN = 100 - 100 (0,090 x 3,505) = 68,46 %
Két qua tinh TLTH cé4c chat dinh dudng dugc trinh bay ¢ Bang 3.15

Bang 3.15. Ty 1 tiéu hoa cac chat dinh dwéng cia cac khau phan

Chi tiéu CP EE CF NFE
Khau phan co s 68,68 | 79,24 | 24,60 | 72,35
Khau phan thi nghiém 68,46 | 79,16 | 24,76 | 72,42

*Tinh

ham lwong cac chdt dinh duéng dn vao cuia KPTN va KPCS trong KPTN

Trong thoi gian thi nghiém, trung binh 1 ga trong 1 ngay an dugc 101,0 ¢

KPTN, ty 1é KPCS sau khi da tron AIA trong KPTN la 78,8%. Can cur vao cac
di liéu nay va ty Ié cac chat dinh dudng trong KPCS! va KPTN & Bang 3.14 dé
tinh ham lugng cac chat dinh dudng (CP, EE, CF, NFE) an vao. Vi du:

*Tinh

CP an vao cuia KPTN =101,0x21,11% =21,32¢g

CP an vao cua KPCS trong KPTN =101,0 x 18,12% x 78,8% =14,42¢g
Ham lugng CP cua bot 14 an vao = 21,32g - 14,429 =6,9 ¢

Két qua tinh cac chét dinh dudng 3n vao cua bot 14 xem & Bang 3.16

ham heong cac chdt dinh dudng tiéu héa dwoc cia KPCS, KPTN va bét 14

Ham luong cac chat dinh dudng tiéu héa duoc cia KPTN, cua KPCS

duoc tinh bang cach nhan ham luong cua chat dinh dudng cu thé nao d6 (CP, EE,
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CF, NFE) an vao da tinh duoc ¢ budc trén vai ty I tiéu hda cta né ¢ Bang 3.15.
Vi du:

CP ti€u hoa duoc cua KPTN = 21,329 x 68,46% = 14,59 g

CP tiéu hoa duoc cua KPCS trong KPTN = 14,429 x 68,68% = 9,909

CP tiéu hoa duogc cua bot 14 M. oleifera = 14,599 - 9,909 = 4,69 g

Két qua tinh cac chat dinh dudng an vao cua bot 14 xem & bang 3.16
*Tinh ty 1¢ tiéu hoa cac chat dinh dwdng cua bt 14

Ty & tiéu hoa cac chat dinh dudng cua bot 14 duoc tinh nhu sau: 1dy Khdi
lwgng cac chat dinh dudng cua bot 14 tiéu héa duoc chia cho khéi lwgng cac chat
dinh dudng cua bot 14 an vao va nhan véi 100.

Vidu: Ty Ié tiéu hoa CP cua bot la 1a: (4,69 : 6,90) x100 = 67,97%

Két qua tinh ty 18 tiéu hda cac chat dinh dudng cua bot 14 xem tai Bang

3.16.
Bang 3.16. Ty I tiéu hda cac chat dinh dwdng cia M. oleifera
Chi tiéu CP EE CF NFE
Bot 1a M.oleifera an vao (g) 6,90 1,19 | 1,57 6,59
Bot 14 M.oleifera tiéu hoa dugc (g) 4,69 0,93 |0,40 4,80
Ty lé tiéu hoa cac chat dinh dudng (%) | 67,97 | 78,15 | 2548 |72,84

Ty I tiéu hda hoi trang cua bot 14 dugc xac dinh co y nghia 16n. Vi do
hoat dong cua cé4c vi sinh vat tap trung ¢ rudt sau va cac vi tri hap thu chinh cua
axit amin 1a ¢ khong trang va hoi trang. Payne va cs., (1968) di cho rang phan
tich hoi trang 1a phwong phap phan tich dang tin cdy hon so phan tich chét thai
khi danh gia tiéu hoa protein va axit amin (trich theo Bryden, Li, 2004).

So sénh véi ty 16 tiéu hoa cac chat dinh dudng cua bot 14 san, L.
leucocephala, S. guianensis, T. gigantea duoc Tur Quang Hién va cs., (2017)
cling xac dinh theo phuong phap néu trén thi M. oleifera co ty I€ tiéu hda protein,
lipit cao hon bot I sin, S. guianensis, T. gigantea; nhung lai thap hon bot 14 L.
leucocephala, ty 1¢ tiéu hoa xo, DXKN déu cao hon so voi cac loai bot 14 trén.

* Két lugn thi nghiém xdc dinh ty 1é tiéu hoa cua bét 1a M. oleifera

Ty & tiéu hoa hoi trang cac chat dinh dudng cua bot 14 M.oleifera trén ga
thit nhu sau: protein 1a 67,97%, lipit 1a 78,15%, xo 1a 25,48% va dan xuat khdng
chua nito 1a 72,84%.
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3.5.2. Xdc dinh nang lwong trao doi ciia bét ld M. oleifera

Nhu phan noi dung va phuong phap nghién ctru da néu: Thi nghiém Xxéc
dinh ning luong trao d6i (ME) ctia bot 14 M. oleifera duoc thuc hién véi hai 16 ga
an hai khau phan (KP) khac nhau, d6 1a khau phan co s¢ (KPCS) va khau phan
thi nghiém (KPTN); khau phan thi nghiém dwogc thiét 1ap tir 80% KPCS va 20%
bot 14 M. oleifera; ca hai khau phan duoc bé sung 1,5% khoang khdng tan trong
axit clohydric (AlA). Két qua thuc hién nhu sau:

* Xdc dinh thanh phan hoa hoc cia cac khdu phan
Khau phan co s va KPTN (80% KPCS + 20% bot 18) sau khi b sung
1,5% khoang khong tan da duoc phan tich, két qua thé hién ¢ Bang 3.17.

Bang 3.17. Thanh phan hoéa hec ciia khau phan (%)

Chi tiéu DM CP EE CF Ash NFE
KP co s¢ 89,72 (18,18 | 791 |3,556 |8,75 |51,32
KP thi nghi¢m 89,93 |21,18 | 7,56 |4,48 |9,15 |47,56

* Nang leong trao doi chwa hiéu chinh cia cac khau phan

Pé xac dinh nang lugng trao d6i chua hiéu chinh (MEg), trudc tién xac
dinh nang lugng thé cua thirc an (GEq) va cua phan (GEe), khoang khéng tan
trong khau phan (AlAq) va ctua phan (AlAe); cac chi tiéu nay déu duoc tinh trong
VCK sau d6 tinh ning luong trao d6i chwa hiéu chinh theo cong thic:

MEq = GEd — (GEe X AlAd / AlAe)

Két qua xac dinh c4c chi tiéu trén duoc trinh bay tai Bang 3.18

Bang 3.18. Nang luwgng thd, khoang khdng tan trong thirc dn, phan va
niing lwong trao ddi chwa hiéu chinh

Chi tiéu GEd |GEe |AIAW |AIAG | D3 | MEqg

KP co so 4596 |3216 |1,90 5,40 0,352 | 3437

KP thi nghi¢m | 4586 |3393 |1,91 4,97 0,348 | 3283

Ghi chi: GEg, GEe, AIA(® AIA:® MEq trong vt chat khd

Ning luong trao d6i chua hiéu chinh cia KPCS la 3437 kcal, con cua
KPTN la 3283 kcal. Niang luong trao d6i chua hiéu chinh caa KPCS 1én hon
KPTN la 154 kcal, ing véi 4,48%.
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* Nang leong trao déi can hiéu chinh

Dé xac dinh duoc sé lwong ning luong trao d6i hiéu chinh theo luong nito
tich lity trong co thé ga can thyuc hién cac budc sau:

- Xéc dinh lugng nito trong thirc an (Ng) va trong phan (Ne)

- Tinh luong nito tich liy (NR) khi ga dn vao 1000 g vat chat khd thirc an
theo cong thirc: NR = [Ng — (Ne . AlAq/ AlAe)] x 1000/100

- Tinh s6 luong ning luong trao d6i can hiéu chinh theo cong thuc

C=NR x8,22

Két qua thuc hién cac budc trén duogc trinh bay ¢ Bang 3.19

Bang 3.19. Két qua x4c dinh niing lrong trao ddi can hiéu chinh

Chi tiéu Ng Ne D/ (2) NR |C
KP co so 3,242 |5,661 | 0,352 12,49 | 103
KP thi nghiém 3,768 |6,013 | 0,384 14,59 | 120

Ghi cha: Pon vi tinh ciia Ng, Ne, 12 % DM, cia NR 1a g/kg DM; (1)/(2) 1a AlAq / AlAe ; C la so
ndang heong trao déi can hiéu chinh/1000gam VCK khau phan

* Néing lwong trao doi sau hiéu chinh cua cac khau phan

Nang luong sau hiéu chinh: MEn = MEq - C, cu thé:

MEn cta KP co s¢ = 3437 — 103 = 3334 kcal/kg DM

MENn cua KP thi nghiém = 3283 — 120 = 3163 kcal/kg DM

Két qua cho thay gia tri nang lugng trao doi da dugc hiéu chinh theo
lugng nito tich ldy cua 1 kg VCK cua KPCS la 3334 kcal, KPTN la 3163
kcal/kg. Nang luong trao d6i (MEn) ctia KPCS cao hon KPTN 1a 171 keal, twong
ung vai 5,13%.

* Nang heong trao doi cua bét 1a M. oleifera

NLTD sau hiéu chinh cta 1 kg VCK dugc tinh theo cng thic:

MEn = MEn ciia KPTN — [MEn ctia KPCS x (100% - S (%) x 100

MEn ctia DM = 3163 — [3334 . (100 — 20)]. 100/20 = 2480 kcal/kg

NLTD Trong bét la ¢ dang kho khéng khi cé DM 90,68% la:

MENn bot 1a = 2480 x 90,68% = 2249 kcal/kg bot 1a

Nhu vay, MEn cua 1kg VCK bot 1a M. oleifera 1a 2480 kcal va MEn cua
1kg bot Ia nguyén trang (90,68% VCK) la 2249 kcal.

Bot 14 M. oleifera co gia tri nang lugng trao d6i cao hon so véi bot 14 keo
giau, 14 san, 14 ché dai, bot co stylo (Tu Quang Hien va cs., 2017a).

*Két lugn thi nghiém xdc dinh ME ciia bét 14 M. oleifera

Ning lugng trao doi ¢ hiéu chinh theo luwong nito tich liy trong co thé
cua 1 kg VCK la M.oleifera la 2480 kcal, con trong 1 kg bot la (90,68% DM) la
2249 kcal.
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3.6. Nghién ciru thay thé khé dau diu twong bing bot la Moringa oleifera
trong khiu phin ciia ga thit Lwong Phuwong

Nhu phan noi dung va phuong phap nghién ctru da néu: Thi nghiém thay
thé kho dau dau twong bang bot 1&4 M. oleifera gdm 5 nghiém thic (NT) tuong
ing voi 5 mac thay thé khod dau dau twong bang bot 14 M. oleifera tinh theo ty Ié
protein cua khd diu dau tuong trong khau phan. Cu thé: Ty 18 protein cua bot 14
M. oleifera (PsL) S0 V&i protein cua khd dau dau twong (Pkp) trong khau phan:
cua NT1 la 0% Pgi: 100% Pkp, cua NT2 la 20% PsL: 80% Pxp, cia NT3 la 30%
PeL: 70% Pkp, cia NT4 la 40% Ps.: 60% Pkp va cua NT5 la 50% PgL: 50% Pkp:
tuong tng Véi ty 16 bot 14 M. oleifera phdi hop vao khau phan 12 0%; 5,30%; 8%;
10,7% va 13,4%. Tén céc nghiém thic duoc viét ngan gon 1a: NT1 (0%), NT2
(20%), NT3 (30%), NT4 (40%) va NT5 (50%). K&t qua nhu sau:

3.6.1. Ty I¢ nuéi song ciia ga thi nghiém

Ty Ié nubi sdng cua ga o ca 4 nghiém thie (NT) déu cao, ty Ié nudi song
cong don & 70 ngay tudi ciia NT1, NT2, NT4 déu dat 97,78% va NT3, NT5 déu
dat 96,67% va ching sai khac nhau khéng rd rét (P>0,05). Ty ¢ nudi séng cua
cac nghiém thirc trong ting tuan thi nghiém xem tai phu luc P3.10.

Trung tdm khuyén Nong, khuyén ngu tinh Binh Thuan (2010), Tran Thi
Hoan (2012); cho biét ty 1¢ nudi séng cua ga thit Luong Phuong dao dong tir 93 -
98%; trong thi nghiém nay, ty 1¢ nudi séng cua ca 4 NT nim trong khoang dao
dong trén.

Ga cua cac nghiém thuc cd ty 1€ PeL cang cao thi 16ng cang bong muot,
mao c¢d mau do tuoi hon, da ga vang hon so vé&i ga cua cac nghiém thic o ty 16
PsL thap. Nguoi tiéu ding & Viét Nam rat thich ngoai hinh ciia ga nhu vay. Diéu
nay ching té ga Luong Phuong thi nghiém c6 kha nang thich nghi tét véi diéu
kién khi hau & Thai Nguyén va khau phan thay thé Pxp bang PeLvéi mirc 20, 30,
40, 50% khong lam anh hudng dén ty 1é nudi song cua ga.

Ramadan (2017) cho biét bd sung bot 14 M. oleifera vao khau phan in cua
ga Ross nudi thit véi cac muc khac nhau khong tac dong dén ty 1é nudi séng cua
ga thi nghiém. Ga cua cac 16 an khau phan duoc bd sung bot 14 it so hai hon, it bi
stress hon so véi 16 khong ¢ bot 14. Theo Foidl va cs. (2001), Donkor va cs.
(2013) thi c6 thé bot 1a M. oleifera khong chira kim loai ning nén né an toan va
khong gay anh huong xau dén ty 1& nudi séng cua gia cam.

Thay thé Pxp bang Ps. khong chi duoc theo di vé ty 1& nudi séng ma con
duoc theo ddi mot sé chi tiéu khac; dudi day 1a két qua theo ddi vé sinh truéng
cua ga.
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3.6.2. Sinh truéng tich liiy va tuyét déi ciia ga thi nghi¢m

Sinh treéng tich lity di dugc khao sat bang cach can khéi luong cua ga sau
mbi tuan tudi. Tuy nhién, Bang 3.20 chi trinh bay khéi lwong trung binh cua ga ¢ 15,
42 va 70 ngay tudi va tang khdi lwong trung binh cua ga o cac giai doan 15 — 42, 43
— 70 ngay tudi, s liéu chi tiét cua ting tuan tudi xem tai phy luc Bang P3.11).

Bang 3.20. Khéi lwgng va ting khoi lweng cia ga, (n=9)

T NTL |NT2 |NT3 |NT4 |NT5
Chi tieu 0% 20% |30% | 40% |s0% | °ooM [P

Khoi lwong (g/con)

15 ngay tudi | 1962 1962 1962 196° 1964 1,160 | 1,000

42 ngay tuoi | 1020° | 1073% |1027° |999¢ 973¢ 10,689 | 0,000

70 ngay tudi | 1928°¢ |20592% |2008° |1913°¢ |1861¢ |19,132 |0,000

Téng khoi heong (g/ con/ ngay)

15-42ngay |29,43" |31,32% |29,68> |28,68° |27,75% |0,346 | 0,000
43 -70 ngay | 32,43 |35,21% |35,04® |32,64° |31,71° | 0,311 |0,000
15-70ngay |30,93° |33,27% |32,36° |30,66° |29,73% [0,323 | 0,000

Ghi chi: Theo hang ngang cac s6 mang ché cai khac nhau thi sai khac giita chiing cé ¥ nghia
thong ké

Khéi lwong trung binh cia ga ¢ 42 ngay tudi va ting khéi luong & giai
doan 15 — 42 ngay tudi déu dat cao nhat & NT2 (20%), diéu nay c6 thé giai thich
nhu sau: & mtc do thay thé nay, bot 14 M. oleifera dua vao khau phan voi ty 1é
khong I16n (5,3%), ty 1€ nay hoan toan phu hop vaéi ga thit giai doan 15 — 42 ngay
tudi (Tran Thi Hoan, 2012; Ttr Quang Trung, 2016; Hien va cs., 2017c). Nghiém
thizc 3 (30% PsL) ¢6 ty 1¢ bot 14 M. oleifera trong khau phan la 8,0%, ty Ié nay
tuy khéng hoan toan phi hop véi ga o giai doan 15 — 42 ngay tudi nhung ciing
khong gay bét loi cho sinh trudng cua ga, vi vay khdi lugng, tang khéi luong cua
ga NT3 (30%) dang hang thir 2 va twong duong véi NT1 (0%). Nghiém thirc 4
va 5 (40 va 50% PgL) co ty 1& bot 14 M. oleifera trong khau phan l1a 10,7 va
13,4%, céc ty I¢ bt 1a nay duoc cho la khéng phu hop véi ga thit giai doan 15 —
42 ngay tudi (Tran Thi Hoan, 2012; Tur Quang Trung, 2016; Hien va cs, 2017c),
boi vi ty 1& bot 14 cao trong khau phan 1am cho thirc an c6 mui nong dan dén
giam tinh ngon miéng cua thirc an va giam lugng thic an thu nhan cua ga, mat
khéc ty 1¢ bot 14 cao s& lam cho ty Ié xo trong khau phan cao dan dén giam ty Ié
tiéu hoa, hap thu cac chat dinh dudng cua thire an. Vi vay, khdi lugng va ting
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khdi lugng cua ga NT4 (40%) va NT5 (50%) dang & vi tri thir 4 va 5. Dua vao
két qua phan tich thdng ké dé xép hang vé khéi luong trung binh cua ga & 42
ngay tudi va ting khéi luong cua ga giai doan 15 — 42 ngay tudi thi thir tu tir cao
xudng thip nhu sau: NT2 > NT1, NT3 > NT4 > NT5 (P<0,001).
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Hinh 3.7. Khoi lweng ga 70 ngay tudi (gram/con)

Hinh 3.7 biéu thi khdi luong ga ¢ 70 ngay tudi cua cac nghiém thic. Khoi
luong trung binh cua ga ¢ 70 ngay tudi va ting khdi lwong giai doan 43 — 70
ngay tudi cua cac nghiém thic ¢d su thay doi so voi giai doan trude. Do 1a hai
chi tiéu trén caa NT3 (30%) ngang bang NT1 (0%) ¢ giai doan truc nhung cao
hon NT1 & giai doan nay; NT4 (40%) thap hon NT1 & giai doan trudc nhung
ngang bang véi NT1 ¢ giai doan nay. Hién tuong trén cé thé duoc giai thich nhu
sau: NT3 (30%) véi ty Ié bot 1a 8% trong khau phan la khong that pha hop ¢ giai
doan truedc nhung da trg thanh phu hop trong giai doan nay, con NT4 (40%) co
ty 18 10,7% bot 14 trong khau phan di c6 anh huéng xau dén sinh truéng cua ga
trong giai doan trudc nhung khéng c6 anh hudng xau ¢ giai doan nay, bai vi ga
d3 16n hon nén kha ning tiéu hoa, hap thu thirc an tét hon va ciing da thich nghi
v6i mui bot 14 nén thu nhan thie 4n t6t hon. Xép hang qua phan tich théng ké vé
khdi lwong trung binh nhu sau: NT2 > NT3 > NT1, NT4 > NT5 (P<0,001), con
ting khéi luong 1a NT2, NT3 > NT1, NT4 > NT5 (P<0,001).

C4c tac gia khac nhau da nghién ctru bo sung céc ty & bot 1a M. oleifera
khéc nhau vao khau phan an cua ga thit, cu thé: Hassan va cs. (2016) di nghién
ctru bd sung 0,1; 0,2 va 0,3% bot 14 M. oleifera vao khau phan ga thit va cho biét
sinh truong cua ga an khau phan c6 bot 1a déu tét hon ddi chung (0%):;
Abdulsalam va cs. (2015); Jayanti va cs. (2017) va Ageel Yousif Alshukri va cs.
(2018) ciing cho biét c6 su cai thién dang ké vé khdi luong co thé cudi cling cua
ga khi bd sung bot 1. Voemesse va cs. (2018) thi nghiém bo sung 0%, 1% va
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3% bot 14 M. oleifera vao khau phan cua ga thit va nhan thay c6 su cai thién rd
rét vé khéi luong cuia ga dugce an khau phan c6 bd sung bot 14. Melesse (2011)
bd sung vao khau phan ga thit 2, 4 va 6% bot 14 Moringa stenopetala, két qua 1a
sinh trudng cua ga an khau cd bot 14 déu cao hon ddi chiing (0% bot 1), dic biét
la sinh truéng tuyét d6i cua ga an khau phan chira 6% bot 14 cao hon so véi 2 va
4% bot 1a. Ramadan. (2017) bo sung bot 14 M. oleifera vao khau phan ga thit v6i
cac ty 16 3, 5, 8%; tac gia cho biét nhitng tudn dau anh hudng cua bot 1a dén ting
khéi luong cta ga chua rd rét nhung cang vé sau cang rd hon va két thuc thi
nghiém thi mic 5% c6 ting khdi lwong cao hon muc 3 va 8%. Alnidawi Nihad
va cs. (2016) bo sung bot 14 M. oleifera vao khau phan cuaa ga thit vai bon mic
5, 10, 15, 20% va cho biét mtc 15% va 20% rat phu hop vai ga broiler va cho
tang khdi lwong cao, con mirc 5% va 10% khong lam thay ddi dang ké vé sinh
truong cia ga. Tuong tu nhu vay, Alnidawi, va cs. (2016) cho biét bo sung bot
la M. oleifera & mirc cao (15% va 20%) trong khau phan in cua ga thit cho toc
d6 sinh truong cao hon so v&i cac mirc thap hon. Céc thong tin trén cho thay:
Mc bd sung bot 14 M. oleifera vao khau phan an cta ga thit ma cac tac gia da
nghién ctru dao dong rat rong, tir mic 0,1 dén 20%.

Thi nghiém nay thay thé Pkp bang PsL vai ty & 20% dén 50% tinh theo ty
I& protein cua khd dau dau twong trong khau phan, twong Gng vai ty 18 bot 14 M.
oleifera dwa vao khau phan tir 5,3 dén 13,4%, ty 1é nay nam trong khoang dao
dong vé ty ¢ bot 14 trong khau phan ma céc tac gia trén da nghién ctiu va két qua
nghién ctru ciing pht hop Véi cac két qua da nghién cau trén.

Vé anh huong ciaa bot 14 dén sinh truong cia ga, cac tac gia giai thich nhu
sau: Ga an khau phan c6 chaa bot 14 M. oleifera thi do pH trong da day co da
giam xubng & bién @6 tir 0,2 dén 1,2 don vi. Nhu vay, bot 14 M. oleifera c6 tac
dung lam giam d6 pH, @c ché su sinh truong cua vi sinh vat gay bénh trong
duong tiéu hoa va cai thién su tieu héa. Cac nghién ciu con nhan thiy: ga in
khau phan c6 chtra bot 14 M. oleifera thi ham lugng protein tong s6 va albumin
trong huyét twong cao, diéu nay c6 thé do ting cuong do co bop va thai gian co
bop cia da day co, nhd d6 da cai thién sy phan giai cac chat dinh dudng trong
khau phan, ngoai ra gan caa ga duoc an bot 14 M. oleifera ciing ting cudng téng
hop protein va aloumin dan dén nang cao kha ning ting khéi lwong cua ga.

Nhu vay: Véi nghién ciru ctia chung toi giai doan 15 — 42 ngay tudi vé su
thay thé Pkp bang PsL trong khau phan an ga thit thi mic thay thé 20%, 30%
(NT2, NT3) t6 ra wu viét hon ca. Con & giai doan 43 — 70 ngay tudi 1a 20 — 40%
(NT2, NT3, NT4) s& khong c6 anh hudong xau dén sinh trudng cia ga. Vay tuy
thudc vao giai doan tudi, co thé cho in voi mirc M. oleifera phu hop trong khau
phan ciia ga broiler dé lam ting kha ning sinh truéng cia ga thit.

Hinh 3.8 cho thay anh hwong cua cac ty 1é bot 14 M. oleifera khac nhau
dén kha ning sinh trudng tich lily ciia ga Luong Phuong qua cac giai doan tudi.
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Hinh 3.8. P thi sinh truéng tich liiy ciia ga thi nghiém

3.6.3. Khd ndng thu nhén va chuyén héa thirc dn

Thu nhan thirc an va tiéu tén thic dn cho 1 kg ting khéi luong dugc
theo di va tinh theo tuan, tuy nhién Bang 3.21 chi cung cap két qua tinh
theo hai giai doan, d6 1a 15 — 42 va 43 — 70 ngay tudi, sé liéu chi tiét xem tai

phu luc Bang P3.12.

Bang 3.21. Thu nhan thie in, hiéu suat sir dung thire in cia ga thi nghiém, (n=9)
Chi tiéu NT1 NT2 NT3 NT4 NT5 SEM | P

0% 20% 30% 40% 50%

Thu nhan thic an (g/con/ngay)
15- 42 ngay |65,91* |66,82% |65,82° |65,07° |64,36° |0,676 | 0,000
43 -70 ngay | 113,26 | 115,042 | 114,32% | 113,46 | 112,43¢ | 1,171 | 0,000
15-70 ngay | 89,59 |90,93* |90,07® |89,27° |88,39° |0,924 | 0,000
Tiéu ton thiee dn cho 1 kg ting khéi heong (Kg)
15-42 ngay |2,24° 2,13 2,224 2,27° 2,328 0,012 | 0,000
43 - 70 ngay | 3,49° 3,27 | 3,26° 3,48° 3,552 0,018 | 0,000
15 - 70 ngay | 2,90° 2,734 | 2,78¢ 2,91° 2,972 0,014 | 0,000

Ghi chd: Theo hang ngang cac so mang chir cai khac nhau i sai khdc cé y nghia thong ké (P < 0,001)
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Giai doan 15 — 42 ngay tudi, thu nhan thirc n cta ga c6 xu hudng giam tir
NT2 (20%) dén NT5 (50%). Nguyén nhan chinh 1 ty 1é thay thé Pkp bang PsL
tang tir 20% lén 50% thi ty 18 bot 1a4 M. oleifera trong khau phan ciing ting tir
5,3% lén 13,4%, ty 1¢ bot 4 cao s& 1am cho thirc dn c6 mui ndong dan dén giam
tinh ngon miéng cua thirc an, mat khac day 1a giai doan dau thi nghiém, ga vira
méi 1am quen voi khau phan c6 chira bot 14. So séanh thdng ké cho thiy tiéu thu
thire an cua NT2(20%) sai khac khong rd rét vai NT1(0%) nhung sai khac ro rét
véi cac nghiém thirc con lai voi P<0,001. NT3(30%) va NT4(40%) sai khac
khong rd rét voi NT1(0%). Nhu vay, thay thé toi 40% Pkp bang Ps. hay dua bot
l4 M. oleifera vao khau phan t6i 10,7% van chua lam giam rd rét luong thirc dn
thu nhan hang ngay cua ga so véi NT1(0%) & giai doan ga 15 — 42 ngay tudi. Két
qua nghién ctu ciia mot sb tac gia khac cho biét ¢ giai doan con nho néu ga an
khau phan c6 ty 1& bot 14 hop ly thi thu nhan thire an s& cao hon so v&i ga dn khau
phan khong cé bot 14 nhung néu ty 18 bot 14 trong khau phan qua cao thi s& nguoc
lai (Trén Thi Hoan, 2012; Tt Quang Trung, 2016; Hien va cs., 2017c).

Giai doan 43 — 70 ngay tudi, thu nhan thirc dn cua ga van c6 xu hudng
giam tir NT2(20%) dén NT5(50%). Tuy nhién, NT2(20%) khong con sai khéc rd
rét voi NT3(30%) nhu & giai doan trudc, nd chi con sai khac rd rét voi
NT4(40%) va NT5(50%). Diéu dic biét 1a NT5 (50%) ciing khong sai khac rd rét
véi NT1(0%) ¢ giai doan ndy. Hién tuong trén duoc giai thich nhu sau: ga da
quen Vvai thie an co ty 1€ bot 1a cao, mat khac ga 1én hon nén cé kha nang thu
nhan va tiéu hoa hap thu tot hon ddi véi bot 1a xanh. Céac nghién ctu khéac cho
biét ty 18 bot 14 trong khau phan ga thit & giai doan 16n va ga mai dé c6 thé cao
hon 2 — 3% so Véi giai doan ga con nho ma van khong anh huéng téi thu nhan
thize an cua chang (Tran Thi Hoan, 2012; Tir Quang Trung, 2016; T Quang
Hien va cs., 2016; Hien va cs., 2017c¢).

Nhu vay, thay thé Pkp bang PeL trong khau phan ga thit Luong Phuong &
muic 40% (NT4) & giai doan ga 15 — 42 ngay tudi va 50% (NT5) & giai doan 43 —
70 ngay thi lugng thire dn thu nhan hang ngay cua ga van sai khac nhung khong
¢ y nghia thong ké so vai NT1 (0%) (P > 0,05).

Giai doan 15 — 42 ngay tudi, tiéu ton thirc an cho 1kg ting khi lwong xép
theo thir tu tir thip 1én cao nhu sau: NT2 < NT3 < NT1 < NT4 < NT5 vdi P<
0,001. Thir tu trén cho thay: So véi NT1(0%) thi tiéu ton thire an cho 1kg ting
khdi lugng ciia NT2 va NT3 nho hon NT1 nhung NT4 va NT5 thi I6n hon NT1
(P < 0,001). Nhu vay, thay thé Pkp bang PeL & mic 20 — 30% c6 anh huong tot
dén chuyén hoa thirc an ctia ga nhung néu thay thé & mirc cao hon (40 — 50%) s&
6 anh hudng xau.

89



Giai doan 43 — 70 ngay tudi, tiéu tén thirc an cho 1kg tang khéi luwong cua
NT2 va NT3 van nhé hon NT1(0%) nhung NT4(40%) thi twong duong véi NT1
(& giai doan 15 — 42 ngay NT4 16n hon NTL), chi c6 NT5(50%) la lén hon
NT1(0%) véi su sai khac ro rét (P < 0,001). Nhu vay, ¢ giai doan 43 — 70 ngay
tudi thay thé Pxp bang PeL téi mirc 40% van khdng gay anh huong xau dén hiéu
sut sir dung thirc an cua ga. Tinh chung cho cé hai giai doan (15 — 70 ngay tudi)
ciing c6 két qua trong tir nhu giai doan 43 — 70 ngay tudi.

2,974
yos 290" 291"
2.90
2 85 2,78¢
2.80 2.734 . ]
295
2.70
2.65
2.60

NT1 NT2 NT3 NT4 NTS Nghiém thwc
0% 20% 30% 40% 50%

Hinh 3.9. Tiéu ton thirc fin/kg ting khoi lwong giai doan 15 — 70 ngay tudi ciia ga

Két qua cua thi nghiém nay phu hop véi nghién ctu cia mot so tac gia
khac, d6 1a khi bd sung bot 14 hoic dich chiét tir 14 M. oleifera vao khau phan voi
ty 1¢ thich hop da lam tiang khoi lwong cao hon va nang cao hiéu qua st dung
thic an cuta ga 16ng mau thi nghiém (Onu va Aniebo, 2011; Portugaliza va
Fernandez, 2012; Voemesse va cs., 2018; Shad Mahfuz va Xiang Shu Piao (2019)).

Két qua trén duoc giai thich nhu sau: Ga duoc an bot 14 M. oleifera khoe
manh va tich cuc dn hon, diéu nay duoc thé hién ¢ cac hanh vi cua ga nhu di lai,
an udng, nam, ria 16ng (Ramadan, 2017). Cac chat khoang, sat, canxi va magie
c6 ty 18 cao hon & thit ga dugc cho an bot 14 M. oleifera, diéu d6 cho thay tiém
nang 16n hon ddi véi kha niang tiéu hoa, sinh tong hop va trang thai sinh truéng
cua ga duogc an bot 1a M. oleifera (Voemesse va cs., 2018). Ga duoc an bot 14
M. oleifera c6 ham lwong axit uric giam xudng rd rét, nghia 1a bot 1 khong 1am
giam hiéu sudt hoat dong cua than hodc ddy c6 thé 1a mot dau hiéu cho thiy tac
dung khong gay hai cta bot 14 ddi voi su trao dbi chat cua ga (Voemesse va
cs., 2018). Mot s tac gia khac cho rang M. oleifera lam cai thién kha ning tiéu
hoa cua céac loai thirc dn khéc, giup ga phat huy duoc tiém ning di truyén tu
nhién (Gaia, 2005) va lam ting chic ning mién dich va sy khoé manh trong
duong rudt cua ga con broiler (Yang, va cs., 2007) 1am cho hiéu qua chuyén hoa
thirc an tang cao. Piéu quan trong nhat 1a bot 1a M. oleifera giau sac t6 ma sic
t6 cO nhidu anh hudng t6t dén vat nudi nhu tang ty 1& nudi song, kha ning ting
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khéi lwong, giam tiéu tén thirc dn cho tiang khéi lwong... (T Quang Hién va
cs., 2019).

Tuy nhién, mot s két qua nghién ctru khac cho thay: B6 sung bot 14 M.
oleifera vao khau phan cua ga thit khdng dat duoc két qua vé ting trong va
hiéu suét st dung thirc an t6t hon nhung ciing khdng xau hon so véi ga dn khau
phan khong cé bot 14 (Juniar va cs., 2008; Olugbemi va cs., 2010a; Zanu va cs.,
2012). Mét sé nghién ciu khac thdng bao: B6 sung bot 14 M. oleifera vao khau
phan ga thit di lam cho tang trong thap hon, tiéu tén thirc an cho ting trong cao
hon so vé&i khau phan khéng chtra bot 14 (Oludoyi va Toye, 2012; Tesfaye va cs.,
2012; Aderinola va cs 2013). Mot s6 tac gia khac cho biét: B sung bot 14 M.
oleifera vao khau phan cua ga thit chi xuét hién anh hudng x4u dén ting khbi
lugng va hiéu Suét str dung thuc an khi ty 1€ bot 14 cao trong khéau phén
(Olugbemi va cs., 2010a; Zanu va cs., 2012).

Két qua trén co6 thé do cac nguyén nhan sau: i) Bot 14 ¢6 ning luong
thap, khi dua bot 14 vao khau phan khéng bo sung dau thuc vat dé can dbi lai
ning luong; ii) Pua bot 14 vao khau phan voi ty 1& quéa cao lam giam tinh ngon
miéng cua thirc an, dong thoi 1am tang ty 1& xo dan dén 1am giam ty 18 tiéu hoa
cta thtrc an; iii) Thi nghiém véi thoi gian ngan nén bot la chwa phét huy dugc
tac dung; iv) Ngoai ra con cac nguyén nhan khac nhu giéng, khi hau thoi tiét,
ga bi nhiém khuan hodc cau tring trong thoi gian thi nghiém.

3.6.4. Ning sudt va chit liwong thit

3.6.4.1. Nang suat thit

Dé danh gia anh huong cua céc ty 16 thay thé khd dau dau twong bang bot 14
M. oleifera dén kha ning san xuit thit cia ga thi nghiém, ga da duoc md khao sat
khi két thdc 10 tuan tudi, mdi nghiém thirc 6 con (3 tréng, 3 mai), khdi luong trung
binh twong dwong vai khdi luong trung binh cua nghiém thic khi két thac thi
nghiém, két qua dugc ghi ¢ Bang 3.22.

Bang 3.22. Mot sé chi tiéu giét mé cia ga thi nghiém & 70 ngay tudi, (n=>5)

Pon | NT1 NT2 NT NT4 NT
Chi tidu v;(r 0% 20% 300/:: 40% 500/3 SEM P
KL than thit g 1486° | 15908 |1554° |1473°¢ | 14299 | 13,866 | 0,000
Thanthi KLséng | % | 76,802 |77,00% |77,10% | 76,70 | 76,402 | 0,371 |0,059
Nguc +Pui/Than thit | % | 38,84% | 39,482 | 39,46° |38,94% |38,62° | 0,421 | 0,009
Gan/Than thit % | 246 2,43 2,45 2,47 2,48 0,029 | 0,057
Mo bung/Thanthit | % |2,63% [1,72° |155° |1,36% |1,31° |0,016 |0,000

Ghi chd: Theo hang ngang cac so mang chir cdi khdc nhau thi sai khdc cé y nghia thong ké
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S6 lieu Bang 3.23 cho thay khéi lwong than thit trung binh caa cac nghiém
thire cling c6 tht tu tir cao xudng thap giéng nhu khdi luong séng, d6 1a NT2 >
NT3va NT1>NT4 > NT5 (P < 0,001). Ty Ié than thit so véi khéi lwong sdng co
xu hudng giam nhe tr NT2 xuéng NT5; nguyén nhan c6 thé do ga cua cac
nghiém thirc an khau phan c6 ty 18 bot 14 cao ¢6 xu hudng phat trién 16ng nhiéu,
dai hon va bo may tiéu hoa phat trién Ién hon cac nghiém thic con lai. Tuy
nhién, ty 18 than thit/ khdi lwong séng cua cac nghiém thic khong sai khac nhau
ro rét (P > 0,05).

Ty 1€ thit nguc va dui so vai than thit cia NT2, NT3 l6n hon véi sy sai
khac rd rét so vai NT5 (P<0,01), nhung NT5(50%) lai khdng sai khac ro rét vai
NT1(0%) va NT4(40%) (P>0,05). Biéu ndy ching té thay thé Pkp bang PeL V6i
ty 1& thap c6 sy cai thién tét hon vé ty 18 thit dui va thit nguc/ than thit nhung
thay thé dén 50% (NTS5) ciing khong anh hudng xau dén chi tiéu nay (khong sai
khéc voi NTL(0%)).

Ty I€ gan so vai thén thit cta cac nghiém thirc khéng sai khac nhau rd rét
(P > 0,05), diéu nay ching té thay thé Pxp bang Pmo & muc thap (20%) hay cao
(50%) déu khong anh hudng toi gan, co quan tong hop va loai bo cac chat trong
co thé ga. Pay 1a dau hiéu tt khi thir nghiém mat loai thire an trong khau phan
V6i ty 18 cao. Hon nita, bot 14 M. oleifera co ty 1¢ chat khang dinh dudng thap,
lanh tinh nén gan d khong ting trudng dé tang cudng nhiém vu loai bo doc td.

%
30  263°
2.5

20 i 1,72b

1.5

70y

0.0
NT1 NT2 NT3 NT4 NT5 Nghiém thirc
0% 20% 30% 40% 50%

Hinh 3.10. Ty I¢ m& bung/ than thit cia ga

Hinh 3.10 cho thay, ty 1&é m& bung so véi than thit giam khi ting mac thay
thé Pxp bang PeL va co sy sai khac rd rét giira cac nghiém thuc (P<0,01). M&
bung thudng khong duoc sir dung nhung dé tong hop né lai can nhiéu ning
luong hon cac chat khéc. Khi ting ty 1¢ bot I trong khau phan ¢ thé da lam ting
kich thudc va ting nhu dong da day va rudt, dan dén tiéu ton ning luong ting va
ty 16 m& bung giam. Vi vdy, giam ty 1é m& bung 13 wu diém cua khau phan duoc
bd sung bot 14 vai ty 18 cao trong khau phan. Mét sé tac gia khac nghién cau bod
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sung bot 14 vao khau phan cua ga thit trude do ciing co két qua twong tu (Tran
Thi Hoan, 2012; Ttr Quang Trung, 2016; Hien va cs., 2017c).

Két qua cua thi nghiém nay ciing phu hop voi cic thong bao sau day:
Ayssiwede va cs. (2011) cho biét bd sung bot 14 M. oleifera 1én toi 24% khong
cO anh hudng dén cac dac diém thit xé va dic diém céc co quan cua ga ban dia
Senegal. Zanu va cs. (2012) cho biét bot 14 M. oleifera khong cé tac dung dén
cac dic diém cua thit xé. Cung mot xu huéng nhu vay, Juniar va cs. (2008) da
bao co rang dua 10% bot 14 M. oleifera vao khau phan khong c6 tac dung rd rét
dén khéi luong than thit (P>0,05). Voemesse (2018) ciing cho thay khéi luong
ciia CAC co quan gan, tim khong ting, con da day va tuyén tuy ting & 16 ¢
chira 1 va 3% bot 1a M. oleifera ¢ ga Isa Brown.
3.6.4.2. Chdt liong thit

Dé thay rd hon anh huong cua cac ty Ié thay thé kho dau trong bang bot 14
M. oleifera trong khau phan an dén chat lugng cua thit, mot s6 chi tieu gom: vat
chat kho, protein, lipit cua co nguc, co dui va carotenoids ctia gan ¢ thoi diém ga
70 ngay tudi da duoc phan tich. Két qua duoc trinh bay tai bang 3.23.

Bang 3.23. Thanh phan héa hoc thit ga thi nghiém, (n=5)

Chi tidu Pon |[NT1 [NT2 |NT3 |NT4 |NT5 sEM | p
vi 0% [20% |30% |40% |50%

a, Co nguc

VCK % 25,41 | 25,30 | 25,21 | 25,14 | 25,05 | 1,881 | 0,990
Protein % 22,98 | 23,02 | 23,04 | 23,10 | 23,10 | 1,840 | 0,884
Lipit % 1,442 | 1,28° | 1,16¢ | 1,03 | 0,95° | 0,274 | 0,000
b, Co dui

VCK % 23,35 | 23,24 | 23,20 | 23,16 | 23,02 | 1,804 | 0,823
Protein % 19,82 119,84 | 19,92 | 19,98 | 20,01 | 1,718 | 0,820
Lipit % 2,312 2,15 | 2,03¢ | 1,919 | 1,75 | 0,045 | 0,000
c,Carotennoids gan | mg % | 0,51% | 1,15° | 1,22° | 1,642 | 1,782 | 0,124 | 0,000
d, b6 vang da DPiém |1,60° | 3,17° |3,67% | 4,00% | 4,332 0,658 | 0,000

Ghi ch: Theo hang ngang cac chiz s6 mang chi cdi khdc nhau thi sai khdc c6 y nghia thong ké

S6 lieu Bang 3.24 cho thay vat chat kho trong thit c6 xu huéng giam nhe,
con ty ¢ protein trong VCK cé xu hudng ting nhe khi ty Ié thay thé Pxp bang
Psc trong khau phan. Ty I¢ lipit trong thit c6 dién bién nguoc lai, né giam khi ty
18 thay thé Pxp bang PsL ting 1én trong khau phan. Tuy nhién, trong ba chi tiéu
nay, ty 1€ VCK va protein cta cac nghiém thuc sai khac nhau khong rd rét
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(P>0,05), chi c6 ty Ié lipit trong VCK cua thit 1a c6 su sai khéc rat rd rét voi
P<0,001. M& tich luy trong thit nhiéu hon & NT1 va giam dan tir NT2 dén NT5,
day co thé 1a ly do 1am cho ty 1& VCK trong thit giam dan tir NT1 dén NT5. Hién
tugng giam ti 1€ VCK trong thit, tang ty ¢ protein va giam ty I¢€ lipit trong VCK
cua thit khi tang ty 1é bot 14 trong khau phan cua ga thit ciing da dwoc thdng béo
boi Tran Thi Hoan, 2012; T Quang Trung, 2016; Hien va cs., 2017c.

mg %
2.0 1,784
1.64¢
L3 1.15® 1.22°%
1.0
0,51¢
Y
0.0

NT1 NT2 NT3 NT4 NT5Nghiém thire
0% 20% 30% 40%  50%

Hinh 3.11. Ham lwong carotennoids ¢ gan cia ga

Ham lugng carotennoids & gan cao nhat & NT5 (1,78mg%), thap nhat &
NT1 (0,51mg%), ty 1¢ nay c6 xu hudéng ting khi ting ty 1¢ M. oleifera thay thé kho
dau dau tuong trong khau phan; ham luong carotennoids trong gan cia NT2, NT3,
NT4, NT5 16n hon va sai khac rat rd rét so v6i cac NT1 (P<0,001). Carotenoids 13
mot dang sic t6 hitu co, gitp co thé chdng lai cac tac nhan oxy hoa tir bén ngoai,
no6 rat quan trong ddi véi thi giac, xuong, sinh san, sinh trudng cia co thé; dicu
chinh hoat dong ctia hé mién dich. Carotennoids gitip co thé ga co strc dé khang tot
hon véi su thay d6i ciia méi truong va cac tic dong ngoai canh.

Mau sic da ga & cac khau phan an sir dung bot 14 M. oleifera c6 mau vang
sang hon so v6i khau phan an khong st dung bét 14, dic biét d6 vang cua da ga
tang dan khi tang ty 1 bot 14 trong khau phan an (tir 1,60 dén 4,33 diém) va co su
sai khéc rat rd rét gitta NT1 va cac NT con lai voi P < 0,001). Pidu d6 cho thay
bot 14 M. oleifera c6 anh hudng tét dén mau sic da cua ga, dap wng véi thi hiéu
cua nguoi tiéu dung.

Carotenoids sau khi duoc hap thu tir thirc an s& duoc tich tu ¢ da, m& va
gan, Chinh vi vay ham lugng carotenoids trong gan va d6 vang da ga co cung
dién bién, d6 1a ham luong carotenoids trong gan va do vang da ga cua
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NT2(20%) dén NT5(50%) déu cao hon véi sy sai khac rat rd rét voi NT1 (0%)
va NT4 (40%), NT5 (50%) déu Ién hon véi su sai khéc rat rd rét so véi NT2
(20%) (P < 0,001). Két qua nay ciing twong tu nhu két qua cua mot sb tac gia
khac khi thi nghiém ting ty 1& bot 14 trong khau phan ga thit (Tran Thi Hoan,
2012; Tu Quang Trung, 2016; Hien va cs., 2017¢)

Pé danh gia toan dién hon vé anh hudng cua viéc thay thé khd dau dau
twong bang bot 14 M. oleifera trong khau phan dén thit ga, d6 mat nudc sau
bao quan va ché bién cua thit ga da duoc xac dinh. Két qua duoc trinh bay ¢
Bang 3.24.

Bang 3.24. P mat nwéc sau bao quan va sau ché bién caa ga thi nghiém, (n=5)

NT1 | NT2 NT3 NT4 NTS5
Chi tiéu | Pon vi SEM | P
0% 20% 30% 40% 50%

a, Sau bao quan

Co nguc | % 2,40¢ | 2,41°¢ | 2,45 |258% |260% 0,076 | 0,001
Codui | % 1,99¢ | 2,02b¢ |2,06%%¢ | 2,10* |2,11* | 0,043 | 0,001
b, Sau ché bién

Co nguc | % 19,43 19,622 | 19,86 | 20,232 | 20,27%| 0,369 | 0,006
Codui | % 18,56 | 18,76 |18,92 |19,02 | 19,05 |0,272 | 0,054

Ghi chd: Theo hang ngang cac s¢ mang chir cai khac nhau thi sai so ¢6 y nghia thong ké
Bang 3.25 cho thay, ty 1& mat nudc sau bao quan ting theo ty 1&¢ M.

oleifera thay thé khé d6 tuong trong khau phan, ¢ co nguc tir 2,4 1&n 2,6% va ¢
co dui tir 1,99 18n 2,11% tuong ung tir NT1 dén NT5. Tuy nhién, ty 1¢ nay cua
NT2, NT3 sai khac khéng r6 rét so vai NT1, chi cd NT4, NT5 sai khac ro rét so
v6i NT1 (P<0,001). Ty 1é mét nudc sau ché bién cling ¢6 xu hudng twong ty nhu
sau bao quan, d6 1a cang tang ty & bot 1a M. oleifera trong khau phan thi cang
taing do mat nude sau ché bién cua thit. Diéu nay c6 lién quan dén su tich tu ma
trong thit nhu da giai thich o phan truéc.
3.6.5. Chi s san xudt, chi so kinh té ciia ga thi nghiém

Chi s6 san xuat la chi tiéu tong hop danh gia san xuat cia mot ca thé, mot
dong, mot gidng hay mot khau phan in. Chi sé kinh té danh gia duoc hiéu qua
cua khau phan thie an dén ga thi nghiém. Két qua chi s6 san xuat, chi s6 kinh té

cta ga thi nghiém duoc thé hién qua Bang 3.25.
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S6 lieu Bang 3.25 cho thay: chi s6 san xuat va chi sb kinh té cua cac 16 thi
nghiém va dbi ching déu giam dan theo thoi gian tir 63 dén 70 ngay tudi, néu chi

can cu vao hai chi s nay thi nén xuit ban ga & 63 ngay tudi s& hiéu qua hon 1a

70 ngay tudi.
Bang 3.25. Chi sé P1 va EN cia ga thi nghiém, (n=9)

.. | NT1 NT2 | NT3 NT4 | NT5
Chitieu | 0, 20% |30%  |40% |s0% |00 | P
Chi s6 PI
63ngdy |100,32° | 113,22 |104,92P |98,81% [ 94,29¢ [ 4,702 | 0,000
70ngdy | 94,17 |106,182 | 100,60% | 92,95 | 87,71¢ |5,796 | 0,000
Chi s6 EN
63ngay |3,90°¢ |[460° [4,16° [379% |3549 [0,186 |0,000
70 ngay | 3,43° 4062 [3,782 [334% [309¢ |0,216 |0,000
Chi phi thuc an/kg tang khoi lwong theo giai doan (nghin dong)
1-63 ngay | 26.649¢ | 25.524f | 26.0639 | 27.003" | 27.592? | 251,995 | 0,000
1-70 ngay | 28.297¢ | 26.928¢ | 27.4359 | 28.663" | 29.251% | 269,317 | 0,000

Ghi cha: Theo hang ngang cac sé mang chir cai khac nhau thi sai s6 cé c¢é nghia thong ké
(P<O,0017) ) ) ) )

O 63 va 70 ngay, chi s6 san xuat dat cao nhat & NT2 va giam xuong tir
NT3 dén NT5. Néu quy wdc chi sé san xuat caa NT1 ldc 70 ngay tudi 1a 100%
thi caa NT2 dén NT5 lan luot 1a 112,75; 106,83; 98,70 va 93,14%. Khau phan
thay thé Pkp bang Ps. & miic 20% c6 chi s san xuat cao hon véi sy sai khac ro
rét so véi khau phan khong thay thé Pkp bang Pe. (NT1) (P<0,001); con thay thé
& muc 40 va 50% (NT4, NT5) thi c6 gia tri thap hon so vi NT1 (P>0,05).

O 63 va 70 ngay, chi s6 kinh té ciing c6 xu hudng nhu chi s6 san xuét 1a
dat cao nhat & NT2 va giam xuéng tir NT3 dén NT5. Néu quy wdc chi sé kinh té
cua NT1 ldc 70 ngay tudi 1a 100% thi caa NT2 dén NT5 lan luot 1a 118,38%;
110,2%, 97,38% va 90,09%. Nhu vay, khau phan thay thé Pxp bang PeL & muc
20 va 30% da c6 chi s6 kinh té cao hon voi sy sai khéc r rét so vai khau phan
khong thay thé Pkp bang bot 1a (NT1) (P<0,001); con thay thé & muc 40 va 50%
(NT4 va NT5) thi c6 gia tri thap hon so véi NT1 (P>0,05).

Viy, thay thé Pxp bang PeL & mirc 20 - 30% dat duoc hiéu qua kinh té ki
thuat (PI, EN) cao hon so v6i khdng thay thé (NT1, 0%).

* Chi phi thize an/kg tiang khoi heong ciia ga thi nghiém

Chi phi thuc an/kg tang khdi lwong 1a chi tiéu kinh té tong hop danh gia
kha ning san xuat cua vat nudi va hiéu qua kinh té caa khau phan thac an st

96



dung. Chi phi thirc an phu thudc nhiéu vao kha ning loi dung thirc an, kha ning
sinh truéng cua ga thi nghiém va gia thanh thirc an.

29.500 Péng/kg 29.251

29.000 28.663
28.500 28.297

28.000

57 500 27.435

27000 26.928

26.500

26.000

25.500

NT1 NT2 NT3 NT4 NTS5 Nghiém thirc
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Hinh 3.12. Chi phi Thitc in/ kg ting khoi lwong giai doan 15 — 70 ngay tudi

Két qua & bang 3.26 cho thay: trong ca hai giai doan 1 — 63 ngay va 1 — 70
ngay thi chi phi thirc an NT5 cao nhat, thap hon 1a NT4 roi d¢én NT1, NT3 va
NT2. Piéu d6 cho thay: sir dung bot M. oleifera cho ga thit & muc thay thé Pkp
bang PeL qua cao (40%, 50%) trong khau phan thi chi phi thtc 4n ting theo. Khi
sir dung Véi ty 18 cao, gia 1 kg thirc an ting, hiéu qua chuyén ddi thirc an thap,
lam tang chi phi dé tao ra mot kg khdi lugng.

Nhu vay, dé c6 chi phi thire an thap, dat hiéu qua kinh té cao, déi véi ga thit
Luong Phuong nén st dung khau phan thay thé Pxp bang Pei ¢ muc 20, 30%.

3.6.6. Nhdn xét chung vé két qua thi nghiém 5

Thi nghiém thay thé protein caa khd dau dau twong (Pkp) bang protein cua
bot 14 M. oleifera (PsL) trong khau phan ga thit gidng Luong Phuong véi cac
muc 0, 20, 30, 40 va 50% c6 két qua nhu sau: ty 1& nudi séng cua 5 16 ga déu dat
cao 96,67% — 97,78%:; Khdi lwong ga ¢ 70 ngay tudi va ting khéi lwong trung
binh/ con/ ngay tir 15 — 70 ngay tudi, chi s6 PI, EN, ty 1& thit dui va nguc/than
thit cia NT2, NT3 dat cao hon va cua NT5 dat thap hon so vai cac NT khéac,
riéng FCR thi ngugc lai. Tuy nhién, ty 1€ VCK trong thit, ty 1€ protein trong
VCK cua thit c6 xu hudng cao hon, con do6 mat nudc cua thit sau bao quan, ché
bién c6 xu hudng thap hon & NT4, NT5 so véi cac nghiém thic con lai. Can ct
vao phan tich théng ké cac két qua trén thi co thé thay thé khd dau dau twong
bang bot 14 M. oleifera dén mitc 40% tinh theo ham lugng Pko trong khau phan;
tuy nhién, thay thé & mac 20% — 30% la tot nhat.
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3.7. Nghién ciru thay thé khé diu d6 twong bang bot 1a Moringa oleifera
trong khiu ciia ga dé b6 me Lwong Phwong

Thi nghiém véi 4 muc thay thé protein cia kho dau dau twong (Pkp) bang
protein caa bot 14 (PsL) M. oleifera trong khau phan caa ga dé bdé me Luong
phuong, d6 1a NT1: 0%, NT2: 30%, NT3: 40%, NT4: 50% Pg_ s0 Véi Pko, tuong
g vai ty 18 bot 14 M. oleifera phéi hop vao khau phan trong thi nghiém nay la
0%, 8,0%, 10,7% va 13,5%. Céc nghién ctu truée dé cho biét bd sung bot 14 &
giai doan sau dinh diém cua ty & dé s& c6 tac dung lam cho ty & dé giam cham
nho d6 nang cao duoc ning suat trang. Vi vay, thi nghiém duoc thuc hién tir tuan
tudi 35 dén tuan tudi 50 (16 tuan).

3.7.1. Ty I¢ nuoi sé'ng va ty l¢ dé cuia ga thi nghiém

Trong 16 tuan thi nghiém khong c6 ga bi chét, ty 18 nudi séng cua ca 4
nghiém thuc déu dat 100%. Diéu nay chang to thay thé Pkp bang PsL trong khau
phan khong anh huéng dén ty 18 nudi song caa ga. O cac NT2, NT3 va NT4
(thte an c6 bot 1a), ga nhanh nhen hon, 16ng bong mugt, mao c¢6 mau do tuoi,
day 1a biéu hién ga co6 suc khoe tot.

Trimg ga duoc thu hang ngay va ty 1é dé duogc tinh theo tuan. Tuy nhién,
Bang 3.26 chi trinh bay ty ¢ dé ¢ tuan thi nghiém tha 1, 8, 16 va trung binh cua
16 tuan, két qua chi tiét vé ty I¢ dé cua tirng tuan xem tai Phuy luc Bang P3.13.

Bang 3.26. Ty I¢€ dé caa ga thi nghiém, (%, n=3)

Tuén NT1 NT2 NT3 NT4 |SEM |P
Thi nghiém | (0%) (30%) (40%) (50%)

1 7143 | 71,75% | 70,63* | 70,48 | 0,659 | 0,125
8 69,05% 70,322  |69,21% [67,94° |0,630 | 0,012
16 53,49° | 62,54 |60,00° |53,81° |0,700 |0,000
1-16 66,08° | 69,488 |67,90° |6583° |0,210 |0,000

O tuan thi nghiém thir nhat, ty 1¢é dé cua ga xép theo thir ty tir cao xubng
thap 1a NT2, NT3, NT1, NT4 nhung sai khiac khong ro rét gitra cac nghiém thuc.
Trong nhitng tudn dau, ga cua NT3, NT4 chwa quen véi thirc dn co ty 1¢ bot 14
cao nén an khong hét dinh lwong, mat khac cd thé tiéu hoa cua ga cling chua
quen Véi cac khau phan nay, diéu d6 c6 thé da anh huong dén ty lé dé. Tuy
nhién, & c&c tuan tiép theo da xay ra hién twong an bu, ga an hét dinh lugng thirc
in trong ngdy va ca thire an duoc bo sung thém tir thire dn con du lai ctia cac tuan
trudc, nho do ty 1€ dé cua ga da tang 1én.
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O tuan thi nghiém tht 8 (tuan tudi 42), ty 1 dé cao nhat & NT2, sau d6 dén
NT3, tiép theo 12 NT1, thdp nhit 1a NT4. Néu quy uwdc ty 1& dé cua NT1 1a
100%, thi NT2, NT3, NT4 lan luot 1a 101,8%, 100,23%; 98,39%. Tuy nhién, ty
I& d¢é chi c6 su sai khac rd rét gitra NT2 va NT4 (P<0,05), cac nghiém thac con
lai sai khac khdng c6 y nghia théng ké (P>0,05).

O tuan thi nghiém tha 16 (tuan tudi 50), ty 1& dé cua ga thi nghiém ciing
c6 xu hudng tuong tu nhu trén nhung khoang cach chénh léch gitra cac nghiém
thirc ¢6 su bién dong 16n hon. Cu thé: Néu quy woc ty 1é dé NT1 1a 100% thi cua
NT2, NT3, NT4 lan luot 1a 116,92%:; 112,17%, 100,65%. Ty l¢ dé cuia NT2, NT3
sai khéc rat rd rét so vai NT1 va NT4 véi P<0,001. bBiéu dic biét 1a ty 1& dé cua
NT1 16n hon NT4 & tuan thi nghiém tha 8 nhung & tuan thi nghiém tha 16 thi
nguoc lai.

70 % 69,482

69 67.90°

68

67 66,08 65.83¢

- AAAA

64
NT10% NT230% NT340% NT450% Nghiém thic
Hinh 3.13. Ty 1é dé trung binh tir 1 — 16 tuan thi nghiém caa ga

Ty & dé trung binh trong 16 tuan thi nghiém ciing c¢6 xu huéng nhu & tuan
thi nghiém thir 16. Néu quy wéc ty 1é dé NT1 1a 100% thi cac NT1, NT2, NT3
lan luot 1a 105,15; 102,75, 99,62%, trong do6 NT2, NT3 sai khac rat ro rét voi
NT1 va NT4 véi P<0,001. Piéu dang luu y 1a & cac thoi diém va trung binh toan
ky, ty 1& dé cua NT4 déu sai khac khong rd rét so voi NT1.

Nhu vay, thay thé Pkp bang Ps. dén muc 50% thi ty I¢ dé cua ga van
tuong duong voi d6i chung (NT1), con néu thay thé & muc tir 30 — 40% thi ty Ié
dé cao hon rd rét so véi d6i ching. Diéu ndy chung té chat lwong protein cua bot
l4 M. oleifera tbt c6 thé thay thé cho protein khd dau dau twong, mit khac dua
bot 14 M. oleifera vao khau phan ciing dong thoi dwa vao khau phan mét luong
khong nho sic té (carotenoids), sac té ¢ tac dung lam ting ty 1& dé & gia cam
(T Quang Hién va cs., 2013; Hien va cs., 2016). Két qua thi nghiém nay ciing
c6 két qua kha twong déng véi mot sé nghién ciru bo sung bot 14 vao khau phan
ga dé cua cac tac gia: (Esonu va cs., 2004; Kakengi va cs., 2007; Abou-Elezz va
cs., 2011; Tran Thi Hoan, 2012; T Quang Trung, 2016).
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3.7.2. Nding sudt va san lwong trieng ciia ga thi nghiém

Mot s6 chi tiéu nhu ning suét, san lwong tring va trang gidng da duoc theo
ddi, két qua xem tai Bang 3.27.

Bang 3.27. Ning sut va san lwong tring cia ga thi nghiém, (n=3)

NT1 |NT2 NT3 NT4 |SEM |P

Chi tiéu Pon vi
0% 30% 40% 50%

San luong tring | Qua/lo | 6661°¢ | 70042 | 6844° |6636¢ | 7,071 | 0,000

Ning suat tring | Qua/mai | 74,01° | 77,822 | 76,04° | 73,73¢ | 0,236 | 0,000

So sanh % 100 105,1 |102,7 |99,6 - -
SL trimg giéng Qua/lo | 6426°¢ | 67752 | 6649° | 6457¢ |8,775 | 0,000
Ty 1¢ trimg giong | % 96,475 | 96,73% | 97,15% | 97,302 | 0,268 | 0,018
NS trimg giébng | Qua/mai | 71,40°¢ | 75,282 | 73,88° | 71,74¢ | 0,292 | 0,000
So sanh % 100  [105,4 |103,5 |1005 |- -

Ghi chd. Theo hang ngang c&c so mang chi cdi khdc nhau thi sai khdc c6 y nghia thong ké
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Hinh 3.14. Niing suit trieng giong trung binh tir 1 — 16 tuan thi nghiém
San luong trang 13 toan bo sb tring thu duoc cua mdi 16 trong thoi gian
thi nghiém (16 tuan). Chi tiéu nay dat cao nhat & NT2, sau d6 1a NT3, tiép theo la
NT1, thip nhat Ia NT4. So sanh théng ké cho thay san luong triing ciia NT2 16n
hon céc nghiém thirc con lai va NT3 Ién hon NT1, NT4 véi sy sai khac rat ro rét
(P<0,001).
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Ning suét tring trung binh/ méi dugc tinh bang cach chia san lugng tring
cho sb mai binh quan trong ky. O thi nghiém nay, sé mai binh quan trong ky cua
cac nghiém thac 1a nhu nhau (khong c6 ga chét). Vi vy, nghiém thic c6 san
lwong trimg cao thi ning sudt tring trén mai ciing cao va nguoc lai. Tir d6 dan
dén thir ty vé ning suét tring va su sai khac théng ké giira cac 16 vé ning suit
trimg cling gidng nhu san luong tring.

San lwong triing gidng phu thudc vao san lwong trirng va ty Ié tring giong.
Ty Ié nay dat cao nhat & NT4, sau d6 dén NT3, tiép theo 1a NT2, thip nhat I3
NT1. Thuc té cho thay ty Ié thay thé protein khd dau dau tuong bang protein caa
bot 14 M. oleifera trong khau phan cao (twong ung véi ty 1& bot 1a M. oleifera
trong khau phan cao) da lam giam ty I&é dé va san luong tring nhung tring to
hon, it bi khiém khuyét, vi du nhu it ¢6 trang nho, di dang... dan dén ty 18 tring
gidng cao hon. Hién tugng nay ciing di dugc thong béo bai Tran Thi Hoan
(2012); Tur Quang Trung (2016) khi cé4c tac gia nay bo sung ty 18 bot 14 cao vao
khau phan caa ga mai dé.

Mic di ty Ié triang gidng cua cac 16 ting theo su ting 1én cua ty & thay thé
Pkp bang Psc trong khau phan nhung vi cac nghiém thic 6 ty 18 thay thé Pxp
bang PsL cao hon lai ¢6 san lwong tring thap hon nhiéu so véi 16 ¢6 ty 18 thay thé
thip hon do d6 san luong trimg gidng va nang suat tring giéng trén mai van xép
theo thir ty va su sai khac thong ké gidng nhu san luong va nang suat trimg.

Két qua nghién cau cuaa thi nghiém nay chi ra ring ty 18 thay thé Pxp bang
PsL & cac NT2 (30%) va NT3 (40%) di 1am cho ning suét, san luong tring,
tring gidng cao hon rd rét so vai NT1 (0%), thay thé dén ty 16 50% (NT4) ciing
khong lam cho cac chi tiéu trén sai khac véi NT1 (0%). Tur do rat ra nhan dinh
sau: D6i v4i ga dé bé me Luong Phuong, co thé thay thé Pkp bang Ps. dén mirc
50%, nhung thich hop nhét Ia tir 30 — 40%. C4c nghién ciu vé anh huong cua ty
18 bot 14 trong khau phan dén kha nang san xuat trang cua ga dé déu cho thay ty
18 bot 14 thich hop di 1am tang ning suat va san lugng tring, ty 1¢ bot 14 qua cao
thi nguoc lai (Trén Thi Hoan, 2012; Ebenebe va cs., 2013; Raphaél, 2015; Tur
Quang Trung, 2016).

3.7.3. Két qua khdo sdt mgt sé chi tiéu ciia trieng

Mot s6 chi tiéu cua tring da duoc khao sét, két qua duoc trinh bay tai
bang 3.28.
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Bang 3.28. Mét s6 chi tiéu khao sét trieng, (n=16)

NTL |NT2 |NT3 |NT4
Chi tiéu Pon vi | 0% 30% | 40% | 50% |SEM |P

Khéi lwong tring | gam | 55,4542 | 55,5372 | 55,5952 | 55,7442 | 0,838 | 0,796
Chi sb hinh thai | % 1,298 |129% |1,30% [1,30% |0,130]|0,992
KL long tréing gam | 31,314°|31,321° | 31,3382 | 31,4112 | 0,744 | 0,982
Khéi luong long d6 | gam | 17,6842 | 17,7422 | 17,7622 | 17,8142 | 0,687 | 0,961
Khéi Twong vo gam | 6,456° |6,474% |6,495% |6519° |0,352 |0,962
Ty 1¢ long tring | % 56,47% | 56,40% |56,37¢ |56,35% |1,073 |0,990
Ty 1¢ long do % 31,89 |31,95° |31,95% |31,96% |1,221 0,998
Ty 16 vo % 11,64° |11,66% |11,68% |11,69° |0,561 | 0,995
Chi sb long tring | % 0,078 |0,085% |0,086¢ |0,087¢ |0,003 |0,000
Chi sb long do % 0,463¢ | 0,471 | 0,485 |0,492¢ |0,017 | 0,000

Ghi cha: Theo hang ngang cac so mang chir cdi khdc nhau thi sai khdc cé ¥ nghia thong ké

Khéi lwong tring trung binh caa ga thi nghiém nay dao dong tir 55,45g dén
55,749/ qua, twong duong véi khdi lugng trimg ga Luong Phuong ma Trung tam
nghién ctu gia cAm Thuy phuong (2007) da cong bd. Khéi luong tring cd xu
huéng ting khi ting ty Ié thay thé Pxp bang PeL nhung chi tiéu nay khdng cé su sai
khéc rd rét gitra cac 16 (P>0,05). Khi ting ty Ié thay thé Pkp bang PgL tir 0% lén
50% thi ty I bot 14 M. oleifera trong khau phan tang tir 0% l1én 13,4%. Vi vay, két
qua vé khéi luong trang cua thi nghiém nay duoc xem nhu twong dong véi mot sd
thi nghiém khéc vé bo sung bot 14 M. oleifera vao khau phan ga dé. Cu thé: Abou-
Elezz va cs., (2011) théng bao ting ty Ié bot 14 M. oleifera trong khau phan tir
0% Ién 15% da lam cho khéi lugng triang cua céac 16 5% va 10% lon hon 16 dbi
chung (0%).

Chi sb hinh théi triing ctia 4 nghiém thirc dao dong trong khoang 1,29 — 1,30.
Két qua nay cho thay ga an khau phan chira bot 14 hay khong chira bot 14 déu c6 chi
sd hinh théi trang twong dwong nhau va ¢ sy sai khéc nhung khong co y nghia
thdng ké (P>0,05).

Khéi luong long do, 10ng trang va vo c6 xu hudng ting khi ting mirc thay
thé Pxp bang PeL nhung cac chi tiéu nay khdng co sy sai khac rd rét gitra cac
nghiém thuc (P>0,05).

Ty l& long tring c¢6 xu huéng giam, con ty I1& long do va ty 1& vo co xu
huéng ting khi ting ty 1¢ thay thé Pxp bang Ps. trong khau phan. Tuy nhién céac
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chi tiéu nay co sy sai khac giita cac nghiém thirc nhung khong c6 y nghia théng ké
(P>0,05).

Chi sb 1ong tring ting khi ting mtc thay thé Pxp bang Psi, chi sé nay cua
NT2 (30%), NT3 (40%), NT4 (50%) cao hon rit ré rét so voi NT1(0%) voi
P<0,001. Chi s 1ong d6 ciing cting xu hudng trén, tuy nhién chi c6 NT3, NT4 sai
khéc rat rd rét véi NT1 va NT4 sai khac rat rd rét voi NT2 vé chi tiéu nay
(P<0,001)

3.7.4. Két qud phén tich mét sé chi tiéu héa hoc ciia trieng

Ty 1é vat chat khé, protein, lipit caa long do, long trang 1a c4c chi tiéu hoa
hoc rat quan trong dé danh gia chit luong tring. Ngoai ra chi tiéu do dam mau
long do ciing 1a mot chi tiéu vat ly quan trong. Chinh vi vay mét sé chi tiéu hoa
hoc cua trimg da dugc phan tich nhiam danh gia anh huong cua cac ty 1¢ thay thé
Pxp bang PgLtrong khau phan dén chat lwgng tring. Két qua duoc trinh bay tai
Bang 3.29.

Bang 3.29. Mét sé chi tiéu hoa hec ciaa tring, (n=5)

. | NT1 NT2 NT3 NT4
Chi tiéu Donvilow |30%  [40% | s0% | °EM | P
a, Long do
VCK % 50,922 51,182 | 51,062 | 50,892 | 0,186 | 0,088
Protein % 15,74° | 16,122 | 16,182 | 16,222 | 0,125 | 0,000
Lipit % 33,842 | 33,73% | 3354% |3336°| 0,219 | 0,016
Carotenoids | mg% 2199 | 462°¢ 6,73 | 7,552 | 0,201 | 0,000

b, Long tring

VCK % 13,392 | 13,26% | 13,18% | 13,14% | 0,201 | 0,251
Protein % 11,82#| 11,68% | 11,63% | 11,592 | 0,214 | 0,380
Lipit % 0,210* | 0,206% | 0,195% | 0,192% | 0,048 | 0,070
¢, b dam

Diém 8,55¢ | 13,41¢ | 14,17 | 14,622 | 0,246 | 0,000

mau long dé

Ghi ch: Theo hang ngang cac s6 mang cha cai khac nhau thi sai khdc ¢6 y nghia thong ké

Trong 1ong do, ty 1& vat chat khé c6 xu hudng ting tir NT1 1&n NT2, sau
d6 giam tir NT2 xudng NT4. Tuy nhién, ty 16 VCK sai khac khong rd rét gita
cac nghiém thuc (P>0,05). Ty I¢ protein tang dan tir NT1 dén NT4 va c6 sy sai
khac rd rét gitta NT2, NT3, NT4 so v4i NT1 (P<0,001). Ty 18 lipit giam dan tur
NT1 dén NT4 nhung chi sai khic c6 y nghia thong ké gita NT1 so voi NT4
(P<0,05).

103




mg%

7,55 2
8 6,73 P i
Y/
6 4,62 ¢
T/
4 2,19 ¢
./
2 | ‘
0

NT10% NT230% NT340% NT450%

Hinh 3.15. Ham lwgng carotenoid trong long dé cua trirng ga

Ham lugng carotenoids trong long do6 tring xép theo thir ty tir cao xudng
thap 1a NT4, NT3, NT2, NT1 va ching sai khac nhau rét rd rét (P<0,001). 6 1a
do bot 1&4 M. oleifera rat giau carotenoids (780 mg/ kg VCK). Carotenoids cua
thirc n sau khi hap thu dugc dua téi va tich tu & long do tring khoang 60%,
phan con lai tich ty ¢ da va m& (T Quang Hién va cs., 2013; Hien va cs., 2016).

Trong 10ng tring, ty 16 VCK, protein, lipit ¢ cung xu hudng giam nhe
nhung cac chi tiéu nay sai khac nhau khéng rd rét gitta 4 nghiém thuc
(P>0,05).
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Hinh 3.16. B¢ dam mau long dé trirng ga thi nghiém

D6 dam mau cua long do trang ting khi ting ty 18 thay thé Pxp bang PeL
trong khau phan va sai khac nhau c6 y nghia thong ké gitra 4 nghiém thic
(P<0,001). Theo Tir Quang Hién va cs. (2013), Hien va cs. (2016) thi do6 dam
mau cua long d6 ¢6 mdi twong quan thuan chit ché véi ham lwong carotenoids
trong thirc an va trong trirng, ham luong carotenoids trong thirc an va tring cao
thi long do trirmg c6 do dadm mau cao va nguoc lai. Nguoi tiéu dung wa chudng
long do tring c6 do dam mau cao (11 — 14 diém). Tuy nhién, thi nghiém nay
san xuét trang 4p, khong phai tring thuong pham; xac dinh do dam mau cua
1ong do chi dé ching minh mirc d6 hién dién cua carotenoids trong tring.

Két qua trén cho thay, ty Ié VCK, protein trong trimg c6 xu huéng ting,
con carotenoids trong long d6 ting ro rét. Piéu nay chung to thay thé Pko bang

PeL M. oleifera da c6 anh huong tét dén chat luong trimng.

3.7.5. Anh hwéng ciia thay thé khé dé twong bang bét la M. oleifera dén chit
lwong trieng dp

Tring ga cia mdi nghiém thire da duoc ap véi tong sb 1a 1500 qua (5 dot
ap x 300 qua/ 1dot). Két qua theo dbi kha ning 4p ng cua trimg dugc trinh bay
tai Bang 3.30.
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Bang 3.30. Két qua theo ddi mat s6 chi tiéu vé trieng ap, (n=3)

DPon | NT1 NT2 | NT3 |NT4

Chi tiéu vi | 0% 30% | 40% | 50% SEM P
S6 lugng trimg ap Qua | 1500 |1500 |1500 |1500 |- -
S luong trimg ¢6 phoéi | Qua | 13772 | 14092 | 14122 | 1415° | 7,106 | 0,184
Ty 16 trimg c6 phoi % |91,80% | 93,932 |94,13% | 94,332 | 1,421 | 0,184

S6 luong trimg ap nd Qua | 1296° | 13512 | 13602 | 13652 | 4,573 | 0,001
TL trémg 4p no/ c6 phdi | % | 94,12° | 95,882 | 96,322 | 96,472 | 0,658 | 0,008
S6 lwong ga con loai I Con | 1277 | 13322 | 13432 | 13492 | 4,528 | 0,001
TL ga con loai Utrimg ap | % | 85,13° | 88,807 | 89,532 | 89,937 | 0,906 | 0,001
So sanh % 100 104,31 | 105,17 | 105,64 | - -
Ghi cht: Theo hang ngang cac s6 mang chir cdi khdc nhau thi sai khéc cé ¥ nghia thong ké

S6 lieu bang 3.30 cho thay, khi tang ty 1¢ thay thé Pkp bang PeL trong khau
phan tir 0 — 50% thi sb luong ciing nhu ty 16 tring c6 phdi déu c6 xu hudng ting,
nhung khong sai khac c¢6 y nghia thong ké gitra cac nghiém thuc (P>0,05). Ty 1€
triing ¢6 phdi trong thi nghiém nay lén hon so vai ty 1€ triing co phoi cua ga Luong
Phuong theo cong bé cua L& Hong Man va Poan Xuan Trac (2004), Trung tim
Khuyén nong, Khuyén ngu Binh Thuan (2010).

Ty Ié (TL) trimng 4p né so Vi tring c6 phdi ting theo ty 1¢ thay thé Pxp bang
PgL trong khau phan chinh vi vay sé tring ap nd ciing ting; ca hai chi tiéu nay déu
cO su sai khac rd rét gitta NT2, NT3, NT4 so voi NT1 (P<0,05) nhung gilra cac
nghiém thac nay sai khac nhau khong rd rét (P>0,05).

Ty 1& ga con loai I/ triing ap va s luong ga con loai I ciing c6 dién bién
twong tu nhu trén.

89.532 SRR
90 % 88.80°
89
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Hinh 3.17. Ty 1¢ ga con loai I/trirng 4p
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Nhu vay, thay thé Pkp bang Pe. M. oleifera d lam ting ty 1& triing c6 phoi
va ty 1 ga con loai I/ triang 4p. Diéu nay duoc giai thich nhu sau: Thay thé Pkp bang
PeL da lam tang ty 1€ VCK, protein, dac biét 1a ham luong carotenoids trong tring
hay néi cach khac 1a nang cao chat luong tring 4p. Cac nha nghién ciu cho biét:
Carotenoids c6 tic dung nang cao ty Ié dau thai & gia suc da thai, ty 1& nudi song cua
gia sdic, gia cam non va cé con, ty Ié trang c6 phdi va ap nd ¢ gia cam (Sirri va cs.,
2007; T Quang Hién va cs., 2013; Hien va cs., 2016). Két qua cua nghién cau nay
cling phu hop véi két qua cua mét sé nghién ciu trude d6 (Tran thi Hoan, 2012;
Raphaél va cs., 2015; Tt Quang Trung, 2016).

3.7.6. Anh hwéng ciia thay thé khé dé twong bang bét la M. oleifera dén higu
qud sir dung thirc dn cho sdn xudt trieng

Két qua vé tiéu thy thirc an, tiéu ton thic dn dé san xuat trimg va ga con
duogc trinh bay ¢ Bang 3.31.

Bang 3.31. Tiéu ton thitc fin cho san xuat trirng va ga con, (n=3)

Pon | NT1 | NT2 |NT3 |NT4

Chi tiéu vi 0% 30% |40% |50% SEM 1 P
Tiéu thy thic an/16 Kg 1599,4 | 15994 | 1599,4 | 15994 | - -

San lugng trimg/16 qua | 6661°¢ | 7004 | 6844° |6636¢ | 7,071 | 0,000
San luong trimg gidng/16 qua | 6426° | 6775% | 6649° | 6457°¢ | 8,930 | 0,000
Sé lugng ga con loai 1/16 con |54709 | 6016° | 59532 | 5807¢ | 7,001 | 0,000
Tiéu ton TA/10 trimg Kg |2401°|2.284° |2,323" | 2,4102| 0,007 | 0,000
Tiéu tén TA/10 trimg gibng | Kg | 2,489% | 2,361¢ | 2,405 | 2,4772 | 0,011 | 0,000
Tiéu tén TA/ 1 gaconloail |Kg |0,2922|0,266¢ | 0,269 | 0,275 | 0,002 | 0,000
Chi phi TA/ 1 ga con loai I Pong | 2.646% | 2.395° | 2.430° | 2.483" | 17,251 | 0,000

Ghi chi: Theo hang ngang cac s6 mang chir cai khac nhau thi sai khdc cé ¥ nghia thong ké

Ga cuia cac nghiém thace duogc cho an dinh lugng nhu nhau nén tong luong

thize an (TA) tiéu thu cta cac nghiém thirc 13 nhu nhau. Do d6, tiéu tén va chi phi
thirc an cho san Xuat trang va ga con phy thudc vao san lugng tring, tring gidng
va ga con loai 1. Nghiém thtc ndo cd san lugng tring, trang giong va ga con loai
I cao hon thi c6 tiéu ton va chi phi thic an thap hon va nguoc lai.

107



Kg/10 trung
5 50 2,489 2 24772
2.45
2.40
2.35
2.30
2.25

2,405P
2,361°¢ ‘

NT10% NT230% NT340% NT450%

Hinh 3.18. Tiéu tén thire in/10 triéng gidng caa ga

San lugng tring va trang giéng xép thr tu tir cao xudng thap theo phan
tich thong ké nhu sau NT2 > NT3 > NT1, NT4; do dé tiéu tén thic an cho 10
tring va 10 trang giéng xép thix ty theo chiéu nguoc lai tir thap 1én cao 1a NT2 <
NT3 < NT1, NT4; ca hai chi tiéu nay déu sai khac nhau rat rd rét gitra cac
nghiém thac (P<0,001).

Tiéu ton va chi phi thirc an cho san xuét ga con loai | ngoai phu thudc vao
san luong trang giéng con phu thudc vao ty 18 tring c6 phdi va ty 1¢ ga con loai
. C4c ty 18 nay cao hon khi ty 1é thay thé Pxp bang PevL trong khau phan cao hon.
Bai vay, tha ty tir thap Ién cao theo phan tich thdng ké khong con gidng hoan
toan vai tiéu ton thirc an cho san xuat tring ma duoc xép nhu sau NT2, NT3 <
NT4 <NT1. Chi phi thtc dn cho san xuit mot ga con loai | sai khac nhau rét rd
rét gitta cac nghiém thac (P<0,001).

Pong/1 ga con
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2 400 |
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Hinh 3.19. Chi phi thirc an/ 1 ga con loai |
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Mic di thi nghiém nay nghién ctu trén mot khia canh khéac, d6 1a thay thé
Pkp bang PeL véi céc ty 1é khac nhau nhung c6 diém chung véi céc thi nghiém
khéc vé& bd sung bot 14 vao khau phan cua ga, d6 1a khi tang ty 1& thay thé Pkp
bang PeL thi ty Ié bot 14 dua vao khau phan ciing ting. Cac nghién ctru trude do
déu cho biét phdi hop bot 14 vao khau phan véi ty Ié thich hop da 1am giam tiéu
tén va chi phi thirc an cho 10 tring, 10 tring gidng va 1 ga con loai |, néu ty 1é
bot 14 qua cao thi két qua nguoc lai (Odunsi, 2003; Nguyén Buc Hung, 2004;
Olugbemi va cs., 2010c; Tran Thi Hoan, 2012; Raphaélva cs., 2015; Tir Quang
Trung, 2016).

3.7.7. Nhin xét chung két qud thi nghiém 6

Khau phan cua ga dé b6 me Luong Phuong dugc thay thé Pkp bang PsL
Moringa oleifera & mirc 30% va 40% da cho chat luong trang 4p tot hon, tiéu
tén, chi phi thirc dn cho san xuat triang va ga con loai | thap hon so voi khau
phan dbi chung (khdng thay thé Pkp bang PsL); thay thé Pxp bang PeL & mitc
50% cho két qua twong dwong véi d6i chimg. Nhu vay, c6 thé thay thé Pxp
bang PsL dén muc 50% nhung dé dat duoc hiéu kinh té ky thuat cao thi chi
nén thay thé & mac 30 — 40%.
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KET LUAN VA PE NGHI
1. Két luan

1. Mat do 71.500 cay/ha c6 san lwong VCK va protein thd cao nhat (9,063 va
3,103 tAn/ha/nam), chi phi san xuat cho 1kg bét 14 thap nhat (7950 ddng/kg).

2. Mtc bon 60 kgN 13 téi vu nhat, san lwong VCK, protein tho dat 8,975
va 3,073 tAn/ha/nam, chi phi 8 482 ddng/ kg bot 14, hiéu lec san xuat caa 1 kgN 1a
2,45 kg protein cua la.

3. Khoang céch lira cat 40 ngay/ lta 12 toi wu hon, san luong VCK, protein
thd dat 8,853 va 3,108 tin/ha/nam.

4. Ty 1 tiéu hoa hoi trang cua protein, lipit, xo va dan xuat khéng chua
nito cua bot 1a M. oleifera trén ga thit 1a 67,97%, 78,15%, 25,48% va 72,84%.
Ning luong trao doi ¢6 hiéu chinh theo lwong nito tich liy trong co thé ga cua
1kg vat chat kho va 1kg bot 14 M. oleifera (90,68 % VCK) la 2480 kcal va
2249 kcal.

5. Muc thay thé 20% khé dau dau twong bang bot 1a M. oleifera tinh
theo ty Ié protein cua kho dau dau tuong trong khau phan ga thit giéng Luong
Phuong 1 téi vu, khéi lwgng ga lGc 70 ngay tudi dat 2059g, ting khdi luong
33,27 g/ngay; tiéu ton 2,73kg thic dn/kg ting khoi luong.

6. Muc thay thé 30% kho dau dau tuong bang bot 14 M. oleifera tinh theo
ty 18 protein cua khd dau dau twong trong khau phan ga dé bé me Luong
Phuong 14 ti vu, ning suat tring dat 77,82 qua/mai/112 ngay, ty I¢ ga con loai
I/ tring ap 12 88,80%, tiéu ton va chi phi thirc an/1 ga con loai | 1a 0,266 kg va
2395 dong.

2. Pé nghi

Pua cac két qua nghién ciru da duoc két luan vao san xut.
Pé c6 mot cai nhin toan dién hon vé kha nang sir dung Moringa oleifera
trong chan nudi, d& nghi nghién ctru thém trén cac ddi twong khac nhu: lon, ca.
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Béang P3.1. Ning suat sinh khdi cia M.oleifera & cac mat dd trong (ta/ha/liza)

PHU LUC

Nam | Lua NT1 NT2 NT3 NT4 | SEM P
(125W) (1001 (83,5%) | (71,5W)
1 388,82 382,10 376,29 | 367,76
2 359,20 356,42 352,66 | 348,13
3 274,36 275,75 276,12 | 278,88
! 4 113,58 114,12 115,26 | 117,56
5 82,46 82,88 84,14 86,67
X 1 | 243,68 24225% | 240,89% |239,80% |11,921 | 0,959
6 127,50 130,78 133,58 | 135,62
7 237,44 241,92 248,37 | 255,26
8 235,90 240,83 250,40 | 258,42
I 9 140,79 142,26 147,15 | 151,82
10 |81,92 87,82 91,39 94,20
11 | 47,83 52,24 54,30 56,28
X 2 | 145232 | 149,14® |154,20® |158,60% |7,712 |0,071
X 189,98% |191,46% |193,61% |19551% |9,615 |0,815

Ghi chi: X 1, X ,, X : ld nang sudt trung binh/liza ciia nam thit 1, 11 va trung binh cua ca hai
nam. X =[(X 1x5) + (X 2x6)]:11; (1) la nghin cay/ ha.
Bang P3.2. Ning suit I twoi ciia M. oleifera & cac mat dé trong (ta/ha/lira)

Nam Lta NT1 NT2 NT3 NT4 |[SEM [P
(125®) | (100®) | (83,5W) | (71,5M)
1 150,40 147,80 | 14555 | 142,25
2 138,94 137,86 | 136,41 | 134,66
3 106,12 106,66 | 106,80 | 107,87
! 4 43,93 44,14 44,58 45,47
5 31,90 32,06 32,55 33,52
X1 94,262 | 93,70%| 93,18%| 92,75%| 4,611 | 0,959
6 49,32 50,59 51,67 52,46
7 91,84 93,57 96,07 98,73
8 91,25 93,15 96,85 99,96
Il 9 54,46 55,03 56,92 58,72
10 31,69 33,95 35,35 36,44
11 18,50 19,85 21,00 21,77
X 2 56,172 | 57,69%| 59,64%| 61,35%|2,983 | 0,071
X 73,482 74,06 | 74,89%| 7562%|3,719 | 0,815

Ghi chi: X 1, X ,, X : ld nang sudt trung binh/liza ciia nam thit 1, 11 va trung binh cua ca hai

nam. X =[(X 1x5) + (X 2x6)]:11; (1) 1a nghin cay/ ha.




Bang P3.3. Ning suit vat chat kho cia M. oleifera & cac mat dd trong (ta/ha/liza)

Nam Lira NT1 NT2 NT3 NT4 | SEM P
(125W) (100W) | (83,5M) | (71,5M)
1 32,77 32,21 31,72 31,00
2 30,28 30,04 29,72 29,34
3 23,12 23,24 23,27 23,50
! 4 9,57 9,62 9,71 9,91
5 6,95 6,99 7,09 7,30
X1 20,542 | 20,42%| 20,30%| 20,21%|1,004 |0,959
6 10,75 11,02 11,26 11,43
7 20,01 20,39 20,93 21,51
8 19,88 20,30 21,10 21,78
I 9 11,87 11,9 12,40 12,80
10 6,91 7,40 7,70 7,94
11 4,03 4,40 4,58 4,74
X 2 12,242 12,572 | 13,002 | 13,372]0,650 |0,071
X 16,01%| 16,14%| 16,32%| 16,482|0,810 0,815

Ghi chi: X 1, X ,, X : ld nang sudt trung binh/liza ciia nam thit 1, 11 va trung binh cua ca hai
ndm. X =[(X 1x5)+ (X 2x 6)]:11; (1) la nghin cay/ ha.
Bing P3.4. Ning suat sinh khéi M. oleifera & cac mirc bon dam (ta/ha/lira)

—NTI NT2 NT3 NT4 NT5
Nam | Laa | 20N 40N 60N 80N SEM 1P
1 |27393 | 309,88 | 34355 |37629 | 39247
2 26282 | 29267 | 32306 |35266 | 36888
3 20826 | 23215 | 25624 | 27612 | 289,65
! 4 | 9053 97,76 10730 | 11526 | 121,25
5 | 6651 7198|7901 | 8414 | 88.70
X1 | 180,417 | 200897 |22183 |24089° |25219° |20.94 |0,000
6 | 10634 | 11757 |129.44 | 13358 | 140,48
7 | 18274 | 20487 | 22664 | 24837 | 26331
8 | 17910 | 201,36 | 22395 | 25040 | 260,91
W |9 [10162 |11870 |13306 |14715 | 15451
10 | 66,65 7482 | 8411|9139 | 9505
11 | 38,65 4580 | 5140 | 5430 | 56,74
X2 | 112520 | 127199 | 141,43 | 154,20 | 161,88 | 1844 | 0,000
X | 143387 | 160,697 |177,08™ |19361® |202,90° | 1952 | 0,000

Ghi chi: Theo hang ngang cac s6 mang chit cdi khac nhau thi sai khéc co y nghia thong ké. Ty
I¢ 1a/sinh khoi: 38,68 %; ty Ié VCK/ la twoi: cua NT1 la 23,14; NT2 la 22,67; NT3 la 22,24;
NT4 la 21,79; NT5 la 21,31%.




Bang P3.5. Ning suit la twoi ciia M. oleifera & cac mire bén dam khéc nhau

(ta/ha/lira)
Nim | Lua NT1 NT2 NT3 NT4 NT5 | SEM P
ON 20N 40N 60N 80N
1 105,96 | 119,86 | 132,89 | 14555| 151,81
2 101,66 | 113,20 | 124,96 | 136,41 | 142,68
| 3 80,55 89,80 99,11 | 106,80 | 112,04
4 35,02 37,81 41,50 4458 | 46,90
5 25,73 27,84 30,56 32,55 | 34,31
X1 69,787 | 77,709 8580°| 93,18°| 97,55°| 8.23 | 0,000
6 42,98 47 52 52,32 53,99 | 56,78
7 73,86 82,81 91,61 | 100,39 | 106,43
8 72,39 81,39 90,52 | 101,21 | 105,46
I 9 41,07 4798 53,78 59,48 | 62,45
10 21,00 22,24 24,00 22,86 | 23,55
11 9,82 12,92 16,03 19,95 | 20,93
X2 | 43,529 | 49,20 | 54,71° | 59,64%® | 62,60 | 7.26 | 0,000
X 55,469 | 62,15 | 68,84 | 74,89% | 78,49 | 7.69 | 0,000

Ghi chd: Theo hang ngang cac sé mang chir cdi khdc nhau thi sai khdc c¢é y nghia thong ké. Ty
I¢ 1&/sinh khai: 38,68 %:; ty I1é VCK/ la twoi: cua NT1 la 23,14; NT2 la 22,67; NT3 la 22,24;
NT4 la 21,79; NT5 la 21,31%.

Bang P3.6. Ning suat vat chat kho ciaa M. oleifera & cac mire bon dam khéc nhau

(ta/ha/li7a)
Nim Liéa NT1 NT2 NT3 NT4 NT5 | SEM P
ON 20N 40N 60N 80N
1 24,52 27,17 2955 | 31,72 | 32,35
2 23,52 25,66 27,79 | 29,72 | 30,41
3 18,64 20,36 22,04 | 2327 | 23,88
! 4 8,10 8,57 9,23 9,71 9,99
5 5,95 6,31 6,80 7,09 7,31
X1 16,159 | 17,61¢| 19,08°| 20,30*| 20,79*| 1.93 | 0,000
6 9,95 10,77 11,64 | 11,76 | 12,10
7 17,09 18,77 20,37 | 21,87 | 22,68
8 15,75 18,45 20,13 | 22,05| 22,47
I 9 9,50 10,88 11,96 | 12,96 | 13,31
10 5,13 5,23 5,56 6,05 6,28
11 3,00 2,20 3,36 3,90 3,20
X2 10,07¢ | 11,15 | 12,17% | 13,00°| 13,34*|1.72 | 0,000
X 12,83¢ | 14,09*°| 1531% | 16,32% | 16,722 | 1.82 0,000

Ghi chd: Theo hang ngang cac so mang chit cdi khdc nhau thi sai khdc 6 ¥ nghia thong ke. Ty
I¢ 1a/sinh khoi: 38,68 %; ty Ié VCK/ la twoi: cua NT1 la 23,14; NT2 la 22,67; NT3 la 22,24;
NT4 la 21,79; NT5 la 21,31%.




Béang P3.7. Ning suit sinh khéi M. oleifera ciia cac khoang cach cit (ta/ha/lira)

) NT1 NT2 NT3 NT4 NT5

Nam L2 30ngay | 40ngay | 50ngay | 60ngay | 70 ngay SEM P
1 202,72 290,16 376,29 | 459,94 | 538,82
2 191,79 272,42 352,66 | 44327 | 514,04
3 162,25 222,34 276,12 | 326,83 | 345,12
4 134,87 120,60 115,26 | 131,84 | 127,82

' 5 97,69 81,29 84,14
6 64,71 66,87
7 60,74
X1 | 130687 | 17561% | 240,89° | 340,47° | 381,45* | 31,190 0,000
1 56,84 96,18 133,58 | 174,86 | 190,35
2 105,77 178,81 24837 | 32552 | 357,56
3 105,69 180,13 250,40 | 311,58 | 337,92
4 97,79 131,68 147,15 | 167,99 | 137,75
5 86,06 128,32 91,39 87,47 60,72
I 6 80,48 108,15 54,30

7 69,64 72,43
8 62,23
9 49,27
10 34,57
X2 | 7483 127,96° | 154,20° | 213,48 | 216,86% | 24,580 0,000
X 97,83f 149,95¢ | 193,61° | 269,92° | 290,01* | 28,310 0,000

Ghi cha: Theo hang ngang cac so mang chir cdi khdc nhau thi sai khic cé ¥ nghia thong ké

(P<0,001)




Bing P3.8. Ning suit 14 twoi ciia M.oleifera ciia cac khoang cach cit (ta/ha/lira)

Nim | Luwa NT1 NT2 NT3 NT4 NT5 SEM P
30 ngay 40 ngay 50 ngay 60 ngay 70 ngay
1 86,74 127,44 145,55 134,67 133,20
2 82,07 119,65 136,41 129,79 127,07
3 69,43 97,65 106,80 95,70 85,31
4 57,71 52,97 45,58 38,60 31,60
' 5 41,80 35,70 32,55
6 27,69 29,37
7 25,99
X 1 55,92¢ 77,13¢ 93,18° 99,692 94,30° 13,97 | 0,000
1 24,32 42,24 51,67 51,20 47,05
2 45,26 78,53 96,07 95,31 88,39
3 45,22 79,11 96,85 91,23 83,53
4 41,84 57,83 56,92 49,19 34,05
5 36,83 56,36 35,35 25,61 15,01
Il 6 34,44 47,50 21,00 - -
7 29,80 31,81 - - -
8 26,63 - - -
9 21,08 - - -
10 14,79 - - -
X 2 32,02¢ 56,20° 59,642 62,512 53,61°° 12,83 | 0,000
X 41,86 65,86° 74,89 79,03 71,69 | 13,34 | 0,000

Ghi cha: Theo hang ngang cac so mang chir cdi khdc nhau thi sai khic cé ¥ nghia thong ké

(P<0,001)




Bang P3.9. Niing suit vt chat kho ciia M. oleifera é cac khoang cach cit khac nhau

(ta/ha/lira)
Niam | Lwa NT1 NT2 NT3 NT4 NT5 SEM P
30 ngay 40 ngay 50 ngay 60 ngay 70 ngay
[ 1 17,06 26,35 31,72 30,06 31,54
2 16,14 24,74 29,72 28,97 30,09
3 13,66 20,19 23,27 21,36 20,20
4 11,35 10,95 9,71 8,62 7,48
5 8,22 7,38 7,09 - -
6 5,45 6,07 - - -
7 5,11 - - - -
X1 | 11,00 15,95¢ 20,30° 22,252 22,332 2.87 | 0,000
Il 1 4,78 8,74 11,26 11,43 11,14
2 8,90 16,24 20,93 21,27 20,93
3 8,90 16,36 21,10 20,36 19,78
4 8,23 11,96 12,40 10,98 8,06
5 7,24 11,65 7,70 5,72 3,55
6 6,77 9,82 4,58 - -
7 5,86 6,58 - - -
8 5,24 - - - -
9 4,15 - - - -
10 2,91 - - - -
X 2 6,30¢ 11,62° 13,00% 13,952 12,69°¢ | 1.61 | 0,000
X 8,23¢ 13,62° 16,322 17,642 16,982 2.73 | 0,000

Ghi ch: Theo hang ngang cac sé mang chir cdi khdc nhau thi sai khdc c6 y nghia thong ké (P<0,001)




Bang P3.10. Ty I¢ nudi séng cia ga thi nghiém

Ngay NT1 NT2 NT3 NT4 NT5
i 0% 20% 30% 40% 50% SEM| P
Con % Con % Con % Con % Con %

7 0 100 90 100 90 100 90 100 90 100 - -
14 | 90 100 90 100 89 |9889 | 90 100 90 100 - -
21 | 89 | 98,89 | 90 100 89 | 9889 | 90 100 90 100 - -
28 | 89 | 98,89 | 90 100 88 | 97,78 | 89 | 9889 | 90 100 - -
35 | 89 | 9889 | 8 |9889 | 8 |97,78 | 89 | 9889 | 89 | 9889 | - -
42 | 89 | 9889 | 89 | 9889 | 88 |97,78 | 88 | 97,78 | 89 | 9889 | - -
49 | 88 | 97,78 | 89 | 9889 | 88 | 97,78 | 88 | 97,78 | 89 | 9889 | - -
56 | 88 | 97,78 | 89 | 9889 | 88 | 97,78 | 88 | 97,78 | 89 | 9889 | - -
63 | 88 | 97,78 | 89 | 9889 | 87 | 96,67 | 88 | 97,78 | 88 | 97,78 | - -
70 | 88 | 97,78 | 88 |97,78%| 87 |96,67%| 88 |97,78%| 87 |96,67?|5,627(0,980

Ghi cht: Theo hang ngang cac so mang chir cai khac nhau c6 sai khac thang ké (P<0,05)

Bang P3.11. Ting khdi lweng ctia ga & cac giai doan tudi (g/con/ngay)

N NTL NT2 NT3 NT4 NT5
Giat doan | g, 20% 30% 40% 50% SEM P
17 8,86 8,86 8,86 8,86 8,86 - -
8-14 1343 | 1343 | 1343 | 1343 | 1343 - -
114 | 1114° | 1114° | 11,14° | 11,14° | 11,14° | 0041 | 1,000
1521 | 2414 | 2486 | 2386 | 2257 | 21.29 - -
2228 | 27.00 | 2886 | 2743 | 2629 | 2571 - -
29-35 | 2943 | 3229 | 2957 | 2886 | 2757 - -
3642 | 37,14 | 3929 | 37.86 | 37,00 | 3643 _ _
15-42 29,43° | 31,322 | 29,68° | 28,68¢ | 27,759 | 0,346 0,000
43-49 | 3757 | 3986 | 3871 | 3771 | 3671 - -
50-56 | 3443 | 3686 | 37,00 | 3457 | 3357 - -
57-63 | 3029 | 3314 | 3329 | 3057 | 2986 - -
64-70 | 2743 | 3100 | 3114 | 2771 | 2671 - -
4370 | 32,43° | 35212 | 35047 | 32,64 | 31,71° | 0311 | 0,000
1570 | 30,93° | 33272 | 32,36° | 30,66° | 29.73% | 0323 | 0,000
170 | 2697° | 28842 | 2811° | 26,76° | 26,01% | 0262 | 0,000

Ghi chi: Theo hang ngang cac s6 mang chii cai khac nhau thi sai so cé y nghia thong ké (P<0,001)



Bang P3.12. Tiéu thu thire an cta ga thi nghiém (g/con/ngay)

Giai doan NT1 NT2 NT3 NT4 NT5 SEM P
(ngay) 0% 20% 30% 40% 50%
1-7 15,00 15,00 15,00 15,00 15,00 - -
8-14 23,86 23,86 23,86 23,86 23,86 - -
1-14 19,432 | 19,432 | 19,432 | 19,43% | 19,432 | 0,200 | 1,000
15-21 45,86 46,43 45,86 44,01 42,43 - -
22-28 55,57 56,57 56,00 55,00 54,71 - -
29-35 67,14 68,43 67,43 66,14 65,57 - -
36-42 95,14 95,86 95,71 95,14 94,71 - -
15-42 6591%® | 66,822 | 65,82° | 65,07 | 64,36° | 0,676 | 0,000
43-49 107,14 | 108,00 | 106,43 | 106,00 | 105,29 - -
50-56 112,29 | 113,14 | 113,29 | 112,29 | 111,86 - -
57-63 113,86 | 116,00 | 116,14 | 115,00 | 114,43 - -
64-70 119,86 | 121,57 | 121,43 | 120,57 | 118,14 - -
43-70 | 113,26 | 115,042 | 114,322 | 113,46 | 112,43°¢ | 1,171 | 0,000
15-70 89,59 | 90,932 | 90,07® | 89,27 | 88,39¢ | 0,924 | 0,000
1-70 75,55 | 76,632 | 7594% | 7530° | 74,60¢ | 0,779 | 0,000
Ghi chd: Theo hang ngang cac s¢ mang chir cai khac nhau thi sai so ¢é y nghia thong ké
Bang P3.13. Ty I¢ dé cia ga theo thoi gian thi nghiém (%)
Tuln NT1 NT2 NT3 NT4
TN S,’L TL dé S,L TL dé S,’L TL dé S,L TL dé SEM P
trung trung trung trung
1 | 450 | 71,43 | 452 | 71,75 | 445 | 70,63 | 444 | 70,48 | 0,659 | 0,125
2 | 453 | 71,90 | 453 | 71,90 | 451 | 7159 | 442 | 70,16
3 | 452 | 71,75 | 456 | 72,38 | 448 | 71,11 | 440 | 69,84
4 | 451 | 71,59 | 455 | 72,22 | 450 | 71,43 | 443 | 70,32
5 | 438 | 69,52 | 451 | 71,59 | 446 | 70,79 | 440 | 69,84
6 | 432 | 68,57 | 448 | 71,11 | 443 | 70,32 | 435 | 69,05
7 | 437 | 69,37 | 447 | 70,95 | 441 | 70,00 | 433 | 68,73
8 | 435 |69,05% | 443 | 70,322 | 436 |69,21%° | 428 |67,94° 0,630 | 0,012
9 | 429 | 68,10 | 446 | 70,79 | 432 | 68,57 | 427 | 67,78
10 | 425 | 67,46 | 438 | 69,52 | 427 | 67,78 | 422 | 66,98
11 | 409 | 64,92 | 436 | 69,21 | 424 | 67,30 | 411 | 65,24
12 | 396 | 62,86 | 431 | 68,41 | 420 | 66,67 | 408 | 64,76
13 | 392 | 62,22 | 426 | 67,62 | 415 | 6587 | 394 | 62,54
14 | 374 | 59,37 | 418 | 66,35 | 396 | 62,86 | 376 | 59,68
15 | 351 | 55,71 | 410 | 65,08 | 392 | 62,22 | 354 | 56,19
16 | 337 | 53,49 | 394 | 62,54 | 378 | 60,00° | 339 | 53,81¢ | 0,700 | 0,000
1-16 | 6661 | 66,08° | 7004 | 69,48% | 6844 | 67,90° | 6636 | 65,83° | 0,210 | 0,000

Ghi ch: Theo hang ngang cac so mang chir cai khac nhau thi sai so ¢é y nghia thong ké
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