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TOMTAT 

Thi nghiem tuoi niroc frong miia kho cho cay thuc an xanh M. oleifera (Chum ngay) trong lam thuc an chan 
nuoi duoc thuc hien tir 2017 den 2019 tai Truang Dai hpc Nong Lam, Dai hpc Thai Nguyen thuoc khu vuc 
trung du - mien nui phia Bdc Viet Nam Thi ngbiem g6m 4 nghiem thiic (NT) tir NTl den NT4 tuong ung 
vol 4 mice nuoc tuoi ia 0 m^ 20 m^ 40 m̂  va 60 mVha/lira cat. M6i nghiem thijrc co dien tich 30 m' l$p lai 5 
lan. Thi nghiem bP tri theo mo hinh khoi ng^u nhien hoan chinh. IVlat dp trong. phan bon va cac y^u t6 
khac giong nhau dpi voi ca 4 nghiem thuc. Ket qua cho thay: San luwng val chat kho cua la frong miia kho 
ciia cac nghiem thirc tang len theo mtic nuoc turn; san luong vat chat kho tir NTl den NT4 tuong iing la 
1,644; 1,962; 2,210 va 2,338 tan/ha/miia kho, neu quy uoc san luong cua NTl la 100% thi cua NT2, NTS, 
NT4 tuong ung la 119,3%; 134,4% va 142,2%. San luong protein cua la trong mua kho cung tang theo miic 
nuoc tuoi; san luong protein tir NTl d6n NT4 tuong iing la 0,545 tan (100%) tang len 0,775 tan/ha/miia kho 
(142,2%). San luong vat chat kho va san luong protein tho cua NT2, NT3 va NT4 deu sai khac ro ret so voi 
NTl, con NT3 va NT4 sai khac rP ret so voi NT2 nhung giua NT3 va NT4 khong sai khac nhau ro r^t. Nhu 
vay, nen luoi nuoc cho M. oledera trong miia khP voi miic 40 m Vha/lua cdt tro l6n la thich hpp. 
Tir khoa: Miic nudv tuoi, miia kho, nang suit la, Monnga oleifera. 

LOATVAIUDE 

O Viet Nam, hang nam miia mua d\kv\ va khoang 
tir thang 4 den thang 9 va miia kho khoang tir thang 
10 nam truoc den thang 3 nam sau. Trong miia mtra, 
nhiet d6, dp am khong khi va dat thich hop voi thuc 
vat noi chung, cay thtrc an xanh noi rieng, do do cay 
sinh tnrong tdt, cho nang suat chat xanh cao, ti-ai lai 
mua kho co nhiet dp, dp am khong khi va dat thap 
gay anh huong xau den sinh truong va nang suat cay 
thuc an xanh. Dp am dat thap lam giam kha nang 
hoa tan cac chat dinh duong trong dat dong thoi lam 
giam kha nang hiit chat dinh duong trong dat cua 
cay din den cay smh truong kem, nang suat thap. Tir 
Quang Hien va cs (2002) cho biet san lugng co va cay 
thirc an xanh trong miia mua cr Viet Nam chiem 
khoang 70 - 80%, con trong miia kho chi chiem 
khoang 20 - 30% san lupng cua ca nam. Tuoi nuoc 
cho cay thiic an xanh trong miia kho c6 th^ khac 
phuc dupc yeu to han che neu tren va la giai phap 
tich cue giai quyet thieu hut thirc an xanh cho gia sue 
trong miia kho (Jir Quang Hien va cs, 2002). Mot so 
nghien ciru ve tuoi nuoc ddi vai dong co va cay thuc 
an xanh cho thay tuoi nuoc hpp ly da anh hudng tdt 
ddn san luong cay thitc an xanh (Blum, 2009; 
Garofalo va Rinaldi, 2013; Al - Sogeer va Al - Glumaiz. 

' Truang Dai hpc Nong Lam. Dai hpc Thai Nguyen 
"Truong Dai hpc Su pham. Dai hoc Thai Nguyen 

2012; Kandil va Sharief, 2016, Ab-oosh va cs 2018). 
Tuy nhien, d Viet Nam, tudi nude cho ddng cd va cay 
thiic an xanh chua dupc chii trpng. Nghien cihi nay 
dupc thuc hien nhSm gdp phan tao ca sd khoa hpc 
cho vi6c tudi nude cho ddng cd va cay thuc an xanh. 

2. VAT UEU VA PHUONG PHAP NGHIEN CUU 

Ddi tuong nghien cuu ciia thi nghifim nay la cay 
thiic an xanh Moringa ohefera (ten ti^ng Viet la 
Chiim ngay). Thi nghiem dupc thuc hien tai Trudng 
Dai hoc Nong Lam, Dai hoc Thai Nguyen thudc khu 
vuc trung du - mien mii phia Bdc Viet Nam tir nam 
2017 den 2019. Khi tupng cua khu vuc nhu sau: 
Luong mua trung binh/nam la 1.857,9 mm (100%). 
ti-ong dd 6 thang mua kho la 388,5 mm (20,9%), 6 
thang miia mua la 1.469,4 mm (79,1%); nhiet dp tiling 
binh/thang cua cac thang miia kho dao dpng tir 17,0 
- 25,2"C, nhiet do thap nhat 8,2"C, cua cac thang miia 
mua dao dpng tir 23,8 - 29,6''C, nhiet dp cao nhat 
40,8"C; dp am khong khi trung bmh/thang cua cac 
thang mua kho dao dpng ti> 73 - 81%, dp am thap nhat 
19%, cua cac thang miia mua dao dpng tir 75 • 86%. 
Dat thi nghiem co pH la 6.51. do mau ma thupc loai 
trung binh. 

Thi nghiem gdm 4 mirc hroi nirov tuong ung vdi 
4 nghiem tiiiitc (NT), cu the: NTl ia (| nv, NT2 la 20 
m^, NT3 la 40 m^ va NT4 la 60 mVha 'lua cat ti-ong 
miia kho. Nude dupc tijdi a cac thm dn ;,, -, j,gay, 30 
ngay va 50 ngay sau khi cat. mdi ldn imn ., i [̂ v- (NT2 
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tudi 1 lan, NT3 tudi 2 lan, NT4 tirdi 3 Idn/lua); each 
tudi: Dimg vdi nude phun true tiep vao gdc cay. Mdi 
nghifim thuc cd dien tich 30 m ,̂ lap lai 5 lan, bd tri thi 
nghifim theo khdi nghi nhien hoan chinh. Cac yeu td 
khac nhu: Mat dp trong, phan bdn, chidu cao cat, 
khoang each cat dupc dam bao ddng dfiu doi voi ca 4 
nghiem thuc. 

Cac chi tifiu gdm: Nang suat va san lugng sinh 
khdi, la tuoi, vat chat kho (VCK) cua M. oleifera 
trong miia kho. Phuong phap theo doi cac chi tifiu ap 
dung theo Tir Quang Hien va cs (2002). 

Nang sudt (NS) stnh khdi la toan bo khdi lupng 
than, canh, la thu duac trfin 1 ha trong mdi lira cdt. 
don vi tinh: kg sinh khdi/ha/liia cat. Nang suat sinh 
khdi dupc xac dmh bang each: Cdt toan bp 5 6 (5 lan 
nhdc lai) can khdi luong sinh khdi ciia timg 6 va quy 
ra nang suat 1 m^ va 1 ha. Nang suat smh khdi trung 
binh ciia nghifim thiic dupc tinh tir nang suat ciia 5 6. 

Nang suat la tuoi (dimg cho san xuat hot la) la 
toan bo khdi lupng la thu dupc/ha/liia, don vi tinh: 
kg la tum/ha/lua cdt. Nang suat la duac tinh bang 
each lay ngdu nhien 10 kg sinh khdi tir mdi 6 cua mot 
nghiem thiic (10 kg x 5 6/NT = 50 kg), tach la ra 
khdi cudng, can la va tinh ty lfi la/smh khdi. Ty lfi 
la/sinh khdi trung binh cua m6i NT dupc tinh tir ty le 
nay ciia 5 6. Nang suat la = NS smh khdi x ty le 
la/sinh khdi. 

Nang suat vat chat kho la khdi luong VCK thu 
dupc/ha/liia cdt, don vi tinh: kg VCK/ha/lira cat. 

Bang 1. Nang su^t sinh khdi cua M. oleifera a cdc muc nude tudi (kg/ha/lira) 

Nang suat VCK duoc tinh bang each lay 5 mdu la cua 
5 6, say kho sau dd tinh ty le VCK trung binh trong la 
tir 5 mdu nay. Nang suat VCK = NS Id tuoi x Ty le 
VCK trong la tuoi. 

San lupng (sinh khdi, la tuoi, VCK) la tdng khdi 
lupng sinh khdi. la tuai, VCK thu dupc trfin 1 ha 
trong mpt miia vu (miia kho. miia mua) hoac trong 
mot nam, don vi tinh: tan/ha/miia vu hoac nam. San 
lupng duoc tinh bdng cdch: i) cpng nang suat (sinh 
khdi, la tuoi, VCIQ cua cac liia trong miia kho hoac 
trong nam. ii) nhan nang suat (sinh khdi, la turn, 
VCK) trung binh/lua vdi sd lan cdt trong mua kho 
hoac trong mpt nam; hai each tinh nay sai lech nhau 
0 - 5 phan nghin do lam trdn sd trung binh. San lupng 
protein duac tinh bang cdch phan tich ty lfi protein 
tho trong VCK cua Id, sau dd nhan san luong VCK 
vdi ty lfi nay. 

Xii ly thdng ke theo phuong phap cua Dd Thi 
Ngpc Oanh va Hoang Van Phu (2012) bang phdn 
mfim Minitab phien ban 18.1. 

3. KET QUA VA THAU LUAN 

Nang sui't sinh khdi ciia M. oleifera d cic muc 
nude tudi tiong miia khd 

Nang suat sinh khdi la ca sd de linh nang suat, 
san lupng Id tuoi, vat chat kho. vi vay sd heu ve nang 
suat sinh khdi ciia tiing lua cdt (kg/ha/liia) trong 2 
miia kho dupc the hifin tai bang 1. 

Miia kho 

MKI 

MKII 

TB2MK 

Lua 

1 

2 

^ 1 

1 

2 

X 2 

X 

NTl 
(Om=) 

11.956 

8.870 

10.413= 

9.923 

5.375 

7.649= 

9.031= 

NT2 
(20 m') 

14.149 

10.491 

12.320' 

11.816 

6.656 

9.236'' 

10.778'' 

NTS 
(40 m=) 

15.728 

11.540 

13.634" 

13.806 

7.470 

10.638-

12.136' 

NT4 
(60 m') 

16684 

12.086 

14.385a 

14.767 

7.847 

11.307' 

12.846' 

SEM 

693,8 

600,8 

639,6 

P 

0,000 

0,000 

0,000 

Ghi chu: X = (XI + X2): 2; Cung hing ngang, cac sd Uiu khdng mang chu cii tnmg nhau thi sal khic 

nhau cdy nghia thdngke vdiP<0,00L 

Nang suat sinh khdi cua 2 lira thu hoach trong 
cac miia khd deu cd chung mdt quy luat, do la nang 
suat cua lira 1 cao, cua lua 2 thap. Nguyfin nhan la liia 
1 ndm a cudi miia mua sang ddu miia khd, thdi gian 
nay luong mua, nhiet do, am dp tuy cd giam thap 

nhimg vdn cdn kha phii hop vdi sinh trudng cua cay; 
lua 2 hodn toan ndm trong miia khd, lupng mua, 
nhifit dp, am do thdp nhdt trong nam do dd cay sinh 
ti-udng kem. 
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Tang miic nude tudi tir 0 m'' Ifin 20, 40 va 60 
m^/ha/liia cdt trong miia kho da lam tang them nang 
suat sinh khdi trung binh/lua cdt trong 2 miia kho 
ciia NT2, NTS, NT4 so vdi NTl lan luot la 18,3%; 
30,9%; 38,1% d miia kho nam thii nhat. tuong tu la 
20,7%; 39,1%; 47,8% a mita kho nam thii hai, tmng 
binh cua ca 2 miia kho la 19,3%; 34,4% va 42,2%. Nhu 
vay, nang suat sinh khdi tang thfim cua cdc nghiem 
thiic 2. 3, 4 so vdi NTl b nam thir 2 cao hon nam thii 
1. Didu nay cd the giai thich nhu sau: Dp che phu ciia 
cay d nam thir 2 cao hon nam thii 1 do do kha nang 
chdng bdc hoi nude cua nam thii 2 ldn hon nam 1, 
nhd dd nude tudi dupc bao ve va phat huy hifiu qua 
hon. 

Nang suat trung binh/liia ciia miia kho thit 1, 2 
va ca 2 miia kho ciia cac nghiem thiic cd tudi nude 
deu sai khac rat ro ret so vdi nghifim thuc khong tudi 
nuoc (P<0,001); cua NTS, NT4 sai khac rdt ro ret so 
vdi NT2 (P<0,001) nhung giiia NT3 va NT4 khong sai 
khac nhau ro ret. Difiu nay khdng dinh tudi nude 
trong miia kho da lam tang nang suat sinh khdi ciia 
M. oleifera, miic tudi 40 m^ trd lfin cd tdc dung tang 

nang suat sinh khdi cao han so vdi mirc 20 
mVha/liia. 

Cac ket qua nghifin cim ve tudi nuoc cho cd va 
cay thiic an xanh deu cho thay tudi nuoc cd anh 
hudng tdt den nang suat chdt xanh; mirc nude hidi 
khac nhau, phuong phap turn khac nhau cd tac dpng 
khac nhau den san lupng chat xanh (Lamm va cs, 
2011; Al - Sogeer va Al - Glumaiz, 2012; Garofalo va 
Rinaldi, 2013; Kandil va Sharief. 2016; Koech vd cs, 
2016; Mazahrih va cs, 2016; Ati-oosh va cs, 2018). 

Ning suit li turn cua M. oleifera dugc tudi nude 
trong mua khd 

Nang suat la tuoi duoc tinh bdng each nhan nang 
sudt sinh khdi vdi ty lfi la tuoi/smh khoi, ty le nay da 
xdc dinh dupc la 39,85%. Vi vay, nang suat la tuoi ciia 
mdi Ilia cdt trong miia khd cd the tinh dupc dfi dang 
tir sd lieu cua bang 1 va each tinh neu trfin. Do dd, 
bang 2 khong trinh bay nang suat Id tuoi cua timg lira 
cdt md chi trinh bay nang suat la tuoi tmng 
binh/ha/liia cua cac miia kho. 

Mua kho 

MKI 

MKII 

TB2MK 

B4n(j2. Nam 
NSTB/ 

Liia 

X l 

^ 2 

y 

? suat Id tuai trung binh/ Iiia a cac miic nuoc tmW (kg/ha/Iiia) 
N T l 
(Om") 

4.150= 

3.048= 

3.599= 

NT2 
(20 m') 

4.910'' 

s.eso' 
4.295' 

NT3 
(40 m=) 

5.433' 

4.239' 

4.836> 

NT4 
(60 m-") 

5.732' 

4.506" 

5.119' 

SEM 

276,5 

239,4 

254,9 

P 

0,000 

0,000 

0,000 

Ghi ehu: Cimg hing ngang, cic sd lieu khdng mang tivng chir cai thi sal khic nhau cd y nghia thdng ke 
vdiP<0,00L 

Tang miic nude tudi tir 0 m'̂  (NTl) lfin 60 
m^/ha/lira cdt (NT4) da lam tang them nang sudt la 
tiJoi 38,1% d miia kho thir nhat, tang them 47,8% d 
miia kho thu 2 va trung hmh cua ca hai miia kho la 
42,2%, tuong ling voi tang them 1.520 kg/ha/liia. 
Cung tuong tu nhu nang suat sinh khdi, nang sudt la 
tuoi trung binh/ha/liia d miia kho 1, 2 va ca hai miia 
kho cua cdc nghiem thiic cd tudi nude deu cao hon 
rat ro rfit so voi nghifim thiic khong tudi nude 
(P<0,001), cua NTS. NT4 cao hon rat ro ret so vdi 
NT2 (P<0,001) nhung giua NTS va NT4 khdng cd su 
khac nhau ro ret (P>0,05). Ket qua nay cho thay tirdi 
nude nang cao nang sudt sinh khdi ddng thai cung 
nang cao nang suat la tiroi ciia M. leiofera. 

Ning sui't vat chit kho eiia M. oleifera duge tudi 
nude tiong mua khd 

Dua vao nang suat Id tuoi d bang 2 va ty lfi VCK 
trong la tuoi da xdc dinh duoc Id 22,84%, nang suat 
vat chat kho (VCIQ trung binh cua la M. 
oleiferalhal'\\xa a cac miic nude tuoi a cac miia kho 
da thu duoe ket qua d bang 3. 

Nang suat vat chat kho ti-ung binh/liia cua la 
tang thfim tii NTl den NT4 la 38,1% a miia kho thii 
nhdt, 47,8% d miia kho thu hai, trung binh 2 nam la 
42,2%. Nang suat VCK cua la trung binh/ha/liia cua 
miia kho 1, 2 va ca hai miia kho ciia NT2, NTS, NT4 
lan hon NTl va cua NTS, NT4 Idn hon NT2 vai su sai 
khde rat ro ret (P<0,001). Chi tifiu nay ciia NTS va 
NT4 kh6ng sai khac nhau ro ret (P>0,05). 

Trong didu kien khong tmn nuoe va chi thu 
hoach mot liia trong miia kho thi nang suat vat chat 
kho la cua sdn ti-dng thu la. L loucocephala, S 
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gulanensis lan luot la 1.315 kg, 1.423 kg va 1.116 
kg/ha/liia (Tir Quang Hien vd cs, 2018); trong thi 
nghifim nay, nang suat VCK la cua M. oleifera cua 
NTl (khong tudi nuoe) la 822 kg/ha/liia nhung lai 
thu hoach 2 lira trong miia kho (822 kg x 2 - 1644 

suat ciia NT4 dat tdi 1.169 kg/ha/liia (1.169 kg x 2 = 
2.338 kg/ha/miia kho). Didu nay chimg td M. 
oleifera la cay thuc an cd tiem nang cho vific san xuat 
bpt la trong miia kho va ndu duac tudi nude thi se 
nang cao ro ret nang sudt sinh khdi, la tuoi va VCK 

kg/miia khd). Trong dieu kien cd tudi nude, nang cua la. 
Bang 3. NSng suat VCK trung binh/liia a cac muc nuprc tudi (kg/ha/liia) 

Miia kho 

MKI 

MKH 

TB2MK 

NSTB/ 
Liia 

X l 

X 2 

X 

NTl 
(Om') 

948= 

696= 

822= 

NT2 
(20 m') 

1.121'> 

841' 

981' 

NT3 
(40 m') 

1.241' 

968' 

1.105" 

NT4 
(60 mS) 

1.309' 

1.029' 

1.169' 

SEM 

63,1 

54,7 

58,2 

P 

0,000 

0,000 

0,000 

Ghi chw Cung hang ngang, cac sd liiu mang chu cii khdng trung nhau thi sal khic nhau ed y nghia 
thdng ke vdi P<0,00L 

Sin lugng eua M. oleifera duoc tudi nude trong 
miia khd 

Trong thi nghifim nay, moi miia kho deu thu 
hoach 2 lua, do do dua vao nang sudt trung binh/liia 
dcac bang 1, 2 va 3 co the tinh duoc san lirang (sinh 
khdi, la tuoi, VCK) ciia miia kho 1 va 2 mot each de 

Bang 4. San lugng trung binh 2 mua khd a cdc muc nude tudi (tdn/ha/miia kh6) 

dang theo cong thiic: San luang= NS trung binh/liia 
X sd lira cdt trong miia kho. Bdi vay, bang 4 khong 
trinh bay chi tiet san lupng (SL) cua timg miia kho 
ma chi trinh bay san luong trung binh cua ca 2 miia 
kho. 

San luong 

Sinh khoi 
La tuoi 

Vat chat kho 
Protein tho 

NTl 
(Om') 
18,062= 
7,198= 
1,644= 
0,545= 

NT2 
(20 m') 
21,556' 
8,590' 
1,962' 
0,650' 

NT3 
(40 m') 
24,272' 
9,672' 
2,210' 
0,733' 

NT4 
(60 m') 
25,692" 
10,238" 
2,338" 
0,775" 

SEM 

1,279 
0,510 
0,116 
0,039 

P 

0,000 
0,000 
0,000 
0,000 

Ghi chu: Ty li protein /VCK la 33,15%; sin luong protein = Sin lugng VCKx 33,15%. Cung hing ngang, 
cic sd Uiu mang chu cii khic nhau thi sai khic nhau cdy nghia thdng ki P <0,001. 

Ket qua d bang 4 cho thay tang miic nude tudi tir 
0 m^ (NTl) lfin 60 mVlua (NT4) ti-ong miia kho da 
lam tang san lupng sinh khdi trung binh tii' 18.062 tdn 
Ien 25,692 tan/ha/miia kho (tang tiifim 7,630 tan) va 
lam tang san lupng la tuoi trung binh tir 7,198 tdn den 
10,238 tdn/ha/miia kho (tang 3,040 tan). San lugng 
sinh khdi va Id tuoi trong miia kho cua cdc nghifim 
thirc cd tudi nude ldn hon voi su sai khde ro rfit so vdi 
nghiem thiic khong tudi nude, NTS, NT4 sai khac ro 
rfi so vdi NT2 (P<0,001) nhung NTS va NT4 khong 
sai khac nhau ro ret (P>0.05). 

Ddi vdi cay thuc an xanh dimg cho san xuat hot 
la thi san lupng vat chdt kho va protein thd cua Id 
diroc quan tam hang ddu. San luong vat chat kho 
trung binh/ha/1 miia kho cua NTl den NT4 ldn luot 
la 1,644; 1,962; 2,210 va 2,338 tan/ha/miia kho. San 
Iirpng VCK cua miic nude tudi 20 m-' cao hon miic 
nude tudi Om'' la 19,3%; ciia muc 40 m'' tang hon muc 
20 m-' la 12,6%; cua miic 60 nr' cao hon muc 40 m^ la 

5,8%. Nhu vay, tang miic nude tudi thi kha nang lam 
tang thfim san luang VCK gidm. Didu nay cd the giai 
thich nhu sau: i) Cdc cay thirc an xanh trfin can deu 
cd nhu cau tudi nude trong miia kho nhung nhu cau 
ve mirc nude tudi cd su khac nhau. trong trudng hpp 
ndy, cd the M. oleifera la cay khong cd nhu cau miic 
nude tudi cao, ii) khi cay tdi sinh, giai doan dau can 
nhidu nude, giai doan gitra cdn nude vira phai, giai 
doan sau cdn it nude hon (Tir Quang Hien va cs, 
2002), vi vay tudi nude ldn 2 (sau cdt 30 ngay) cua 
NTS va NT4 khong cd tac dpng manh den tai sinh 
eiia cay nhu ldn 1 va tudi nude ldn S (sau cat 50 ngay) 
ciia NT4 se tdc dong dfin sinh trudng cua cay kem 
hon so vdi ldn 1 va 2. Phan tich thdng kfi cho thdy 
san lirong VCK trung binh/ha/miia kho eiia NT2, 
NTS. NT4 ldn hon NTl; cua NTS, NT4 lan hon NT2 
vdi su sai khac rdt ro rfit (P<0,001); cdn giiia NT3 va 
NT4 khong sai khac nhau ro ret (P>0,05). Ket qua 
nay khdng dinh: Tuoi nude vdi mirc 20 - 60 mVltia cd 
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tac dung nang cao san lupng VCK cua cay tiiuc an 
xanh M. oleifera vai ro ret. Tuy nhien, neu chi tudi d 
miic 20 mVliia thi chua dat dupc sdn lupng tdi uu, 
cdn tu'di d miic 60 mVltia thi san lugng tuy cd cao 
hon nhung khong sai khde ro rfit so vdi miic tudi 40 
m ,̂ vi vay miic nude tudi 40 m^/liia duoc cho la hpp 

ly. 

San luong protein tho tnmg binh/ha/niua kho 
CO Cling dien bien nhu san luong VCK. bcri vi no phu 
thuoc vao san Iuong VCK 

Turn nuoc lam tang san luong (SL) cua cay thiic 
an xanh trong miia kho d6ng thoi con lam thay doi ty 
le san Iuong cua miia mua va miia kho so vm san 
Iuong ca nam (Bang 5). 

Nam/mtia 

Mua 
Kho 

Can&m 

Bang 5. Ty 16 san lupng vat chat khd thee 
NTl (0 m') 

SL (tan) 
7,246 
1,644 
8,890 

% 
81,5 
19,5 
100 

NT2 (20 nf) 
SL (tan) 

7,246 
1,962 

9,508 

% 
76,2 
23,8 
100 

miia cua cac nghidm 
NTS (40 m'O 

SL(tan) 
7,246 
2,553 

9,799 

% 
73,9 
26,1 
100 

thiic 
NT4 (60 m') 

SL(tan) 
7,246 
2,706 
9,952 

% 
72,8 
27,2 
100 

San lugng VCK cua la trong miia mua la nhu 
nhau ddi vdi ca 4 nghifim thiic (7,246 tdn/ha/miia 
mua); su khac nhau ve san lugng VCK cua la trong 
miia kho giiia cdc nghifim thirc da tao nen su khac 
nhau v^ san lupng VCK cua chiing trong ca nam 
ddng thdi dan den su khac nhau ve ty le vfi san lupng 
giira miia mua va miia kho so vol san lupng ca nam. 
Neu quy udc san tupng VCK ca nam (miia mua + 
miia kho) la 100% thi san luong VCK trong miia kho 
so vdi ca nam cua NTl la 19,5%. NT2 la 23,8%. NTS la 
26,1%. NT4 la 27,2%. Nhu vay, ty lfi san lupng VCK 
trong miia kho so vdi ca nam tang tir NTl ddn NT4 la 
7,7% (tir 19,5% lfin 27,2%). Tang thfim sdn lupng thiic 
an xanh trong miia kho rat cd y nghia trong chan 
nuoi. vi miia nay gia sue thudng thieu thtic an xanh 
gay dnh hudng ddn siie khde va nang suat chan nudi. 

Mpt sd cay thiic an xanh khae thudng duac su 
dung de san xuat hot la bo sung vdo thiic an hdn hpp 
ctia ga cd ty lfi san lupng vat chat kho trung binh cua 
miia kho so vdi san lupng ca nam (100%) trong dieu 
kien khong dupc tudi nude nhu sau: Sdn trdng thu Id 

la 16.5% (Tif Quang Hien va Tir Quang Trung, 2016). 
cd S. gulanensis la 18,3% (Tir Quang Hien va cs, 
2017), L. leucocephalala 20,3% (Trdn Thi Hoan va cs, 
2017), T. gigantea la 21,0% (Jif Tning Kien vd cs, 
2018). Trong thi nghiem nay, nghifim thiic khong 
tudi nude (NTl) cd ty lfi san lugng trong miia kho la 
19,5% va dugc tudi nude (NT4) dat tdi 27,2%. Dieu 
nay cho thay cac eay thirc an xanh diing cho san xuat 
hot Id deu cd san luong trong miia kho rdt thap so voi 
ca nam va d^ ning cao san lugng ciia chiing tiong 
miia kho thi tudi nude la bien phap cdn dupe quan 
tam hang ddu. 

Hiiu Iuc tang sin lugng VCK vi protein thd cua 
cic muc nude tudi 

Hifiu Iuc tang san lupng VCK va protein tho (P 
tho) cua cdc miic nude tudi duac tinh bdng each lay 
san luong VCK, protein tho trong miia kho ciia NT2, 
NTS, NT4 trir di cac san lupng nay tuong ting ciia 
NTl, sau dd chia cho sd lugng m^ nude da sir dung 
de tudi cua mdi nghiem thirc trong miia kho. Kfit qua 
the hifin tai bang 6. 

Bang 6. Hifeu sudt ciia cdc mtic mrdc tudi cho M. oleifera trong mija kho 
Chi tieu 

VCK tang them 
Protein tho tang them 
Luong nuoc turn 

Hieu Iuc san xuat VCK 
Hieu Iuc siin xuM la tuoi 
Hieu Iuc san xuiit P tho 

Donvi 

kg/ha 
kg/ha 
m' 
kg/m' 
Kg/m' 
kg/m' 

NT2 

318= 
105= 
40 

7,95' 
34,81' 
2.63' 

NT3 
566' 
188' 
80 

7,08' 
30,98' 
2.35' 

NT4 
694' 
230' 
120 

5,78' 
25,31" 
1,92' 

SEM 
36,471 
12,090 

0,425 
1,8.58 

0,140 J 

P 

0,000 
0,000 

0,005 
0,005 
0,005 

Ghi chu: Ciing hang ngang, cac sdlieu khong mang tning chu cii dii sai khic nhau coy nghia thdngke 

vdiP<0,001viP<0,01. 
Tuoi nuoc trong miia kho tii 20 m' (NT2) Ien 60 protein tho/ha/mua kho. Luong VCK va protein taig 

m'/ha/liia (NT4) da lam tang them luong VCK so them cua cac nghiem thuc sai khac nhau rat ro ret 
vm NTl (khong tuoi nuoc) tii 318 kg den 694 kg (P<0,001). Nhu vay, tang muc nuoi- lum se lam tang 
VCK/ha/mua kho va tang them tir 105 kg den 230 kg 

them ro rM san Iuong \'CKva protein tlit 
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Tuy nhifin, hieu Iuc lam tang vat chat kho cua 1 
m^ nude giam khi tang mue nude tudi; cu the: Tang 
miic nude tijdi tii 20 m^ lfin 60 mVha/lira thi hifiu lire 
san xuat VCK giam tii 7,95 kg xudng 5,78 kg/m'' 
nude, tirang duong voi giam tir 34,81 xudng 25,31 kg 
la tirai/m^ (ty lfi VCK b-ong Id la 22,84%), hieu Iuc lam 
tang protein tho giam hi 2,63 kg xudng 1,92 kg/m^ 
nude nhung su sai khae chi cd y nghia thdng ke giira 
NT2, NTS so vdi NT4 ddi vdi ca hai chi tieu tren 
(P<0,01). 

4. KET LUAN 
Tudi nude trong miia kho da lam tang ro ret san 

luong vat chat kho, protein thd ciia la cay thiie an 
xanh M. oleifera. San luong vat chat kho cua la d cac 
miic nude tudi 0 m ,̂ 20 m ,̂ 40 m ,̂ 60 m^/ha/liia 
hrong ung la 1,644; 1,962; 2,210 va 2.338 tdn/ha/miia 
kho, edn san lupng protein tho ciia la tuang ting la 
0,545; 0,650; 0,733 va 0,775 tdn/ha/miia kho. San 
lupng trong miia kho tang da lam tang ty lfi san 
lupng cua cay thiie an xanh trong mua kho so voi ca 
nam (tang 7,7%). Difiu nay rdt cd y nghia trong viec 
giai quyet thiic an xanh cho vat nuoi trong miia khd. 
Can cii san luong VCK vd protein tho cua la va ket 
qud phan tich thdng ke thi mtic nude tudi 40 
mVha/lita trong miia kho la hgp ly. 
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EFFECT OF DIFFERENT IRRIGATrON RATES DURING DRY SEASON ON Moringa oleifera 
LEAF PRODUCnVriY 

Tu Quang Hien, Mai Anh Khoa, Tu Quang Trung 

Summary 

The study on irrigation rates during dry season for M. oleifera green fodder for animals feed was conducted 
irom 2017 to 2019 at Tliai Nguyen University of Agnculture and Forestry which belongs to the northern 
mountainous region of Vietnam. The experiment consisted of 4 formulas (NT), Ifom NTl to NT4 ul respond 
to 4 different imgaUon rates that were 0 m ,̂ 20 m\ 40 m̂  and 60 mVha/harvest. Each formula used 30 sqm 
with 5 replicates, the design was of complete block. PlantaUon density, fertilizer appiicaUon and other 
factors were similar among al] four treatments. Results showed that, dry matter yield of leaves during dry 
season of all four treatments was mcrease wilh the mcrease rates of irrigaUon; Ihe dry matter yields of 
leaves in NTt to NT4 were 1.644; 1.962; 2.210 and 2.338 ton/ha/dry season, respecUvely. If that yield of 
NTl was considered as 100% then that of NT2. NT3, NT4 was 119.3%; 134.4% and 142.2%, respecUvely. The 
protein yield of leaves dunng dry season also increased in accordance with Ihe increase of irrigation rates; 
the prolein yields of NTl to NT4 were 0.545 ton (100%) and 0.775 ton/ha/dry season (142.2%). Dry matter 
and crude protein yields of Nl^, NTS and NT4 were significant different compared to NTl, that of NT3 and 
NT4 were significant different compared to that of NT2, but between NTS and NT4 were not. Therefore, it 
can be suggested that M. oleifera should be ungated at the rate of 40 cubic meter/ha/harvest or above in 
order to have the best producUon. 
Keywords: Irrigation rates, dry season, leal productivity, Monnga oleifera. 
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