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TOM TAT

Nghién ciru nay duoc tién hanh nhim xéac dinh giéng va khoang cach tréng phu hop san xuat Chum ngay lam rau
theo hudng hitu co tai tinh Dé)ng Nai. Thi nghiém hai yéu t6 dugc bd tri theo kiéu 16 phuy, 3 lan lap lai, trén nén
phéan bo hoai muc véi lugng 30 tin/ha. Yéu t6 16 chinh (A) 1a 3 mat do trong (Al: 100 cdy/m’; A2: 133 cay/m’ va
A3: 200 cay/m”) va yéu t6 16 phu (B) 1a 5 gidng (B1: giéng Chiatai nhap tir Thai Lan; B2: giéng thu thap tir
Binh Thuan; B3: gidng thu thap tir Ninh Thuan; B4: gidng thu thap tir Dong Nai; B5: gidng thu thap tir Ba Ria
— Viing Tau). Két qua nghién ctru cho thiy gibng Chum ngay Ninh Thuan c6 ham lugng dinh dudng va
flavonoid dat cao nhét; sinh truong tbt trong diéu kién sinh thai & Déng Nai; nang suét sinh khéi dat 171,7 va
198,7 tAn/ha; ning suét 14 thyuc thu 36,6 va 36,9 tin/ha twong tng véi hai diém nghién ctru Cam My va Trang
Bom. Mat d6 gieo trong thich hop nhét trong Chum ngay lam rau 1a 100 ciy/m*. T6 hop gidng Chum ngay
Ninh Thudn va mat d6 100 cay/m” cho ning suét 14 thuc thu dat 30,53 tin/ha, hidu qua kinh té cao nhét dat 418

triéu ddng/ha.

Tir khéa: Dinh dwing, giong Chivm ngdy, mét dé, ning sudt, flavonoid.

I. DAT VAN PE

Chum ngay (Moringa oleifera L.) 1a loai
cdy ban dia thudéc chi Moringa va ho
Moringaceae, hién dugc hon 80 quéc gia trén
thé gi6i sir dung rong rai trong cong nghé dugc
pham, my pham, nudc giai khat, dinh dudng va
thue phim chirc ning. Cac quéc gia dang phat
trién st dung Chum ngiy nhu duoc liéu ky
diéu chita bénh hiém nghéo (Fahey, 2005). La
Chum ngiy rat giau dinh dudng, hién dugc
WHO va FAO xem nhu la giai phap uu viét
cho cac ba me thiéu sita va tré em suy dinh
dudng, va 1a giai phap lwong thuc cho thé gidi
thir ba (Fuglie, 1999).

O Viét Nam, Chum ngay la cay ban dia moc
tu nhién tai cac tinh Ninh Thuan, Binh Thuan,
Péng Nai, Kién Giang... Do cdy Chum ngiy
c6 gia tri cao vé mit dinh dudng va duoc li¢u
nén trong nhitng ndm vura qua, phong trao
trong Chum ngdy voi muc dich iy hat, san
xuit bot dinh dudng, nguyén liéu san xuat mi
g6i, 1am rau xanh di phat trién ¢ nhiéu tinh
thanh trong ca nudc. Tuy nhién, quy trinh
trong trot ap dung dé san xuat Chum ngay chu
yéu 1a dya vao kinh nghiém dan gian, mang

tinh may mo ty phat, chua c6 gidng va k¥ thuat
canh tac chuin dé ap dung. Do d6, viéc khai
thac gi4 tri vé kinh té, dinh dudng va duoc lidu
cua cay Chum ngdy tir cdic md hinh canh tac
nay chua that hiéu qua va rong rai.

Cac nghién ctu vé mat do tréng da duoc
Foild (1999, 2001), Price (2000), L.H Manh
(2005), L.H.Manh (2005), Amaglo (2006),
Sanchez (2006) va Goss (2012) thuc hién va
chi ra rang mat do tréng khong chi anh huong
dén sinh truong, phat trién cia cdy Chum ngiy
ma con anh hudng truc tiép dén ning suat va
chét luong nguyén liéu 14 Chum ngay. Mat do
trong thay ddi tuy thudc vao gidng, muc tiéu
san xudt, k¥ thuat canh tac, diéu kién khi hau
thoi tiét, dat dai.

Nghién ctru vé gidng va chon tao gidng
Chum ngay rat han ché, méi chi dimng lai & cac
nghién ctu vé da dang di truyén, bao ton
ngudn gen. Duy nhét tai Truong Dai hoc Nong
nghiép Tamil Nadu, Periyakulam, mién Nam
An D¢ d3 thanh cong trong viéc phat trién va
chon ra dwoc hai gidng Chum ngiy
Periyakulam 1(PKM-1) va Periyakulam2
(PKM-2).
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Theo quan sat cua tac gid, hién nay ¢ Viét
Nam xuét hién hai giéng Chum ngay dot xanh
va tim, ngudn gdc ciing khong rd rang. Dé
danh gia chic chin giéng nao co ning suét,
ham lugong dinh dudng, dugc li€éu cao doi héi
phai c6 mot cong trinh nghién clru mot cach
bai ban vé van dé nay.

Nghién ctu nay dugc thyc hi¢n nhim tim
hiéu anh huéng cua giéng va khoang cach trong
dén sinh truong, ning sudt va chat luong la

Chum ngay trong voi mat do day, 1am co sé cho
viéc dé xuat quy trinh canh tic cdy Chum ngiy
1am rau theo huéng hitu co tai tinh Dong Nai.
IL VAT LIEU, PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctru

5 gidng Chum ngdy gdm 1 giéng Chiatai c6
ngudn gbc tir Thai Lan va 4 gidng c6 ngudn
géc tir cac tinh Binh Thuén, Ninh Thuan, Déng
Nai va Ba Ria — Viing Tau.

Bang 1. Ky hiéu giong va nguén géc ciia 5 giong Chim ngdy

STT Ky hiéu giong

Nguoén goc

1 TL
2 BT
3 NT
4 DN
5 BR

Thai Lan
Binh Thuan
Ninh Thuén

DPdng Nai

Ba Ria — Viing Tau

2.2. Thoi gian va dia diém nghién ctru

Thi nghiém dugc thuc hi¢n tr thang 5 —
12/2013 trén 2 dia diém: (1) P4t xam phu sa cd
thudc Trung tdm Thuc nghiém va Phat trién
cong nghé, Truong Pai hoc Lam nghi¢p — Co
s& 2, huyén Trang Bom, tinh Pong Nai va (2)
Dét d6 bazan thuéc Trung tdm Sinh hoc cong
nghé cao, huyén Cam MY, tinh Dong Nai.

2.3. Phuong phap nghién ciru

* Nén thi nghiém:

Céc bién phap k¥ thuat trong, chim soc va
thu hoach tai hai diém thi nghiém dugc thuc
hién theo quy trinh nhu sau:

- Lam dét: DAt thi nghiém duoc cay va bira
bing may cay, st dung cac cong cu lam dat dé
lam sach c¢6 dai va thuc bi sau do 1én luéng,
phu bat nilon, dyc 15 trong.

- Trong: Hat gidng xir Iy ndy mam va duoc
gieo & do sau 2 cm, gieo 2 hat/hd. O 15 ngay
sau moc mam (NSMM) chi giir lai 1 cay khoé
manh/hd.

- Luong phén bén 16t/ha gdm: 30 tan phan
bo hoai va 300 kg voi bot.

- Cham soc: St dung phan hitu co bon 1a
VIF-Super v6i lugng 35 ml cho binh 10 lit,
phun & thoi diém cdy 30 NSMM, 7 — 10 ngay
phun/lan, ngimg phun trudc cac lan thu hoach
1 tudn. Su dung ché phém BT, bot 14 Xoan
chiu han dé kiém soat sau hai.

- Thu hoach: Bét dau thu hoach & thoi diém
cay 60 NSMM, cit 5 lan/vu.

* BO tri thi nghiém: Thi nghiém hai yéu té
dugc bb tri theo kiéu 16 phy, 3 lan lap lai, dién
tich 6 thi nghiém 12 m*. Yéu t6 16 chinh (A) 1a
ba mat do trong (Al: 100 céy/mz; A2: 133
cay/m” va A3: 200 cay/m?; twong umg véi cac
khoang cach trong 1an luot 14 5 x 20 cm; 5 x 15
cm va 5 x 10 cm) va yéu té 16 phyu (B) 1a 5
gidng (Bl: gidng Chiatai nhap tir Thai Lan;
B2: gidng thu thap tir Binh Thudn; B3: giéng
thu thap tir Ninh Thuan; B4: giéng thu thap tir
DPong Nai; B5: gidng thu thap tir Ba Ria —
Ving Tau).

* Chi tiéu va phwong phap theo doi:

- Theo doi chi tiéu sinh trudng theo phuong
phap cua Toledo va Schultze-Kraft nam 1982.
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- Chi tiéu ning suit: Cac cay trong 6 thi
nghi¢m duoc cit & dd cao cach mat dat 30 cm,
cac 1an sau cit cao hon 1an cét trude 20 cm, cét
5 dot/vu.

Ning suit dugc phan thanh: (1) Ning suat
sinh khéi c4 thé; (2) ning suit cudng 1a (14
kép); (3) ning suét 14 1y thuyét va (4) ning suét
4 thye thu/12 m’.

+ Nang suat sinh khéi ca thé (g/ciy): Ning
suit sinh khéi twoi (thu cach mat dat 30 cm &
lan thu thtr 1 va céc 1an thu tiép cach vi tri cét
trudc 20 cm) cua trung binh trén 5 cdy ngau
nhién trén mdi 6 thi nghiém (g/cay)/3 lan lap
lai. Nang suit sinh khoi 1y thuyét (tAn/ha) =
ning suét sinh khéi ca thé x mat do Iy thuyét
(cAy/ha) x hé s6 quy doi don vi.

+ Ning suat cudng 1a 1y thuyét (tdn/ha):
Ning suét tuoi sau khi loai bo phan than cay,
chi dé 14 kép (gdm cudng 14 va 14) cua trung binh
5 cay ngau nhién trén mdi 6 thi nghiém (g/cay) x
mét d6 1y thuyét x hé s6 qui dbi don vi.

+ Ning suit 14 1y thuyét (tin/ha/lan thu
hoach): Niang suit ngon non va 1a twoi cia
trung binh 5 cdy ngau nhién trén moi 6 thi
nghiém (g/cay) x mat do 1y thuyét x hé sd qui
doi don vi.

+ Nang suét 14 thue thu (kg/12 m%I1an thu
hoach): Ning suat ngon va la tuoi thuc thu
trung binh 3 6 thi nghiém cua 3 lan lap lai.

- Hiéu qua kinh té: tong chi (triéu ddng/ha);
tong thu (triéu ddng/ha); loi nhudn (triéu
ddng/ha).

- Phan tich dinh dudng va dugc li¢u theo
phuong phap cta Kass va ctv (1993), gom:
protein, sat, kali, canxi, vitamin A, vitamin C
va flavonoid tong sd.

- Phén tich thanh phéan co gi6i va cac chi
tiéu hoa hoc cua dat trude khi b tri thi nghi¢m
tai Trang Bom va CAm My, tinh Pdng Nai.

2.4. Phan tich s6 liéu: Cac sé liéu duoc xur 1y
bang phan mém EXCEL, SPSS va SAS 9.3.

I KET QUA NGHIEN CUU VA THAO LUAN
3.1. Anh huéng cia giéng dén sinh truéng
va ning suit cdy Chum ngiy

a. Anh hwong cia giong dén sinh trieong
cay Chum ngay

- Chiéu cao cay: Hat giéng niy mam trong
khoang thoi gian tir 10 — 14 ngay sau khi gieo.
Chiéu cao cdy trung binh & tit ca cic gidng
tham gia thi nghiém tai Trang Bom va Cam
My tang cung voi thoi gian, c¢6 su khac biét co
¥ nghia (p<0,05) ¢ tuan thir 1 — 8. O ca hai dia
diém quan sat cho thiy, chiéu cao cdy cia cac
gidng ting nhe trong giai doan cay tir 1 — 6
tuan tudi, nhung ting manh ¢ tuan thir 7, 8. Pidu
nay c6 thé giai thich 1a ¢ tuan thir 7, bd r& Chum
ngdy di phat trién kha hoan thién, c6 kha ning
hép thu dinh dudng tir dat 5t nén toc do sinh
truong chiéu cao dién ra manh. Chiéu cao cay dat
cao nhit 1a gidng Ninh Thuan, thap nhat 1a gidng
Chiatai Thai Lan & hai dia diém nghién ciru.

- S6 14 trén cay: Chi tiéu sb la/cdy dong vai
trd quan trong trong viéc hinh thanh ning sut
1a. Két qua nghién ctru cho thdy c6 su khac
nhau vé chi tiéu sb 1a/cay tir luc gieo dén ciy
dat 60 ngay tudi (tuan thir 8). O Trang Bom, sd
la/cay giita cac giébng tham gia thi nghiém
khong c6 su khéac biét c6 y nghia (P>0,05) &
tudn tudi the 1, 3, 5, 6, 7. Nguoc lai & Cam
My, sb la/cdy giita cac giong tham gia thi
nghi¢m c6 sy khac nhau mot cach c6 y nghia
(p<0,05) ¢ cac giai doan cua cay tu luc gieo
dén luc cay dat 60 ngay tudi. O hai diém
nghién ctru, s6 14 trung binh c6 xu hudng giam
dan tir tuan th 1 dén tuan the 5, sau d6 ting
dan. O tuan tht 8, cac gidng khac nhau c6 sd
1a/cay khac nhau c6 y nghia thong ké (p<0,05),
trong d6 gidng c6 sb la/ciy cao nhat 13 gibng
Ninh Thuan dat 9,02 va 9,22 14; ké dén la
gidng Binh Thuan dat 8,68 va 8,57 14; gidng c6
s6 la/cay thap nhét 1a giéng Thai Lan dat 7,95
va 8,06 14, twong tng véi hai diém nghién ctu
Trang Bom va Cidm My (bang 2). Nghién ctru
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nay chi ra rang, cac gidng Chum ngdy da phan
tmg khoéng gidng nhau voi diéu kién thoi tiét,
khi hau va dat dai giira hai diém nghién ctru.

- Puong kinh than: S6 liéu bang 2 cho thay,
duong kinh cidy cua cic gidng tham gia thi
nghiém khac nhau ¢ y nghia théng ké (p<0,05)
va giita cac diém nghién ctru. Co su ting 1én vé
duong kinh cing voi thoi gian, trudc hét 1a &

mat dg thua, sau d6 1a mat do trung binh va cudi
cung 12 mat do day. Gidng c6 dudng kinh than
16n nhat & 60 ngay sau khi gieo 1a gibng Ninh
Thuén dat 6,85 cm va 7,04 cm; ké dén 1a giéng
Binh Thudn 6,42 cm va 6,57 cm; gibng co
duong kinh thap nhit 13 gidng Thai Lan 5,74
cm va 5,91 cm, tuong ng véi hai diém nghién
ctru Trang Bom va Cam M.

Bang 2. Anh hwéng ciia giong dén sinh truwéng ciy Chiim ngdy ¢ 60 NSMM

Trang Bom Cam My
Gibng  Chiducao  SHl4 Duong o duca0 b1 Duong
(cm) (4/ciy) kinh than (cm) (4/ciy) kinh than
(mm) (mm)
TL 55,08 d 7,95d 7,74 ¢ 56,53 ¢ 8,06 ¢ 591c
BT 61,11b 8,68 b 6,42 b 61,24 c 8,57b 6,57b
NT 63,60 a 9,02 a 6,85 a 70,62 a 9,22 a 7,04 a
bN 57,86 ¢ 8,24 ¢ 6,18 b 63,34 b 8,57b 6,38 b
BR 56,91 ¢ 8,40 c 6,21 b 58,66 d 8,44 b 6,39 b
CV% 7,70 6,89 7,07 7,58 6,40 6,96
P <0,05 <0,05 <0,05 <0,05 <0,05 <0,05

NSMM: ngdy sau moc mam; cdc trung binh cing ky tw khong khdc biét c¢6 nghia thong ké & mire

xdac sucftp < 0,05.

b. Anh hwéng ciia giong dén néang sudt va
dinh dwong cdy Chum ngay

- Ning suat sinh khi ca thé: S6 lidu bang 3
cho thdy, ning suat sinh khdi giita cac gidng
khac biét co ¥ nghia théng ké (p<0,05) & tit ca
cac lan cit va & ca hai dia diém nghién ctu.
Ning suit sinh khéi ca thé vé co ban giam sut
sau mdi lan thu hoach, su giam nang suét sinh
khéi thé hién rd & 1an thu hoach thir 2 va thu 5.
Téng ning suat sinh khéi ca thé qua 5 lan cit
gitta cac gidng ¢ hai diém nghién ciru c¢6 sy
khac biét vé& mit thong ké (p<0,05). Trong do6
ning suét sinh khdi ca thé cao nhit 1a gidng

Ninh Thuan (120,48 va 138,98 g/cay), ké tiép
1a giéng Binh Thuan (111,92 va 125,63 g/cay),
DPong Nai (105,89 va 130,29 g/cay) va cudi
cung 1a giébng Théi Lan (92,16 va 110 g/cay),
tuong tng v6i hai diém nghién ciru Trang Bom
va Cam My. Sé liéu nghién ctru ciing cho thay,
ning suét sinh khdi ca thé & Cam My cao hon
Trang Bom. S& di diéu nay 1a vi Chum ngay
dugc trong trén nén dat do bazan gidu dinh
dudng, thém vao d6 lugng mua ¢ khu vuc nay
cling cao hon khu vuc Trang Bom, do vay da
lam ting ning suat sinh khéi ca thé.

Bang 3. Anh hwéng ciia giong dén ning sudt sinh khéi Chum ngdy

Trang Bom Cim My
Gibng Ca thé Ly thuyét NSCL Ci thé Ly thuyét NSCL
(g/cay) (tAn/ha) (tAn/ha) (g/cay) (tAn/ha) (tAn/ha)
TL 92,16e 130,79 ¢ 48,39 d 110,27 d 156,24 d 53,38d
BT 111,92b 159,60 b 58,77b 125,63b  17825bc 60,46 bc
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NT 120,48a 171,79 a 65,49 a 138,98 a 198,73 a 67,88 a

DN 105,89 ¢ 150,77 ¢ 55,19 be 130,29 b 184,86 b 63,26 b

BR 98,23d  139,61d 51,67 cd 117,46 ¢ 166,76 cd 57,00 cd
CV% 7,57 7,68 7,27 7,71 6,73 6,16
P <0,05 <0,05 <0,05 <0,05 <0,05 <0,05

NSCL: néng sudt cuong ld 1y thuyét qui doi tan/ha; Céc trung binh ciing ky tw khéng khéc biét c6

nghia thong ké & mire xdc sudt p < 0,05.

- Ning suit sinh khéi 1y thuyét: S6 liéu
bang 3 cho thiy ning suét Iy thuyét cua cac
gidng tham gia thi nghiém & cac diém nghién
ctru khac nhau c6 ¥ nghia thong ké (p<0,05).
C6 sy giam sut nang suat sinh khoi 1y thuyét
clia tat ca cac gidng theo thoi gian cung voi sd
lan thu hoach ¢ ca hai diém thi nghiém. Gidng
c6 nang suét sinh khi 1y thuyét tong cong cao
nhat 1a giéng Ninh Thuan (171,79 va 198,73
tén/ha), ké dén 1a giéng Binh Thuan, Béng Nai
va cudi cung la gibng Thai Lan (130,79 va
156,24 tan/ha), twong (mg v4i hai diém nghién
ctru Trang Bom va Cam My. Khong gidng két
qua nghién ctu & Trang Bom, tai Cam My,
gidng Ddng Nai lai cho niang suit 1y thuyét
cao hon gidng Binh Thuén, diéu nay chi co
thé giai thich 1a do giéng Pdng Nai di thich
nghi cao v6i didu kién khi hau, thoi tiét, dat
dai tai khu vuc CAm M¥ nén sinh trudng, phat
trién tot hon.

- Ning suat cudng 1a (gdm cubng va 13) va
ning sudt 1 (ngon va la non) 1a hai chi tiéu
quan trong nhét dbi voi san xuat Chum ngay
1am rau an 14. Két qua nghién ctru & bang 4 cho
thiy, ning sudt cudng 14 va ning suit 14 cua
cac gidng tham gia thi nghiém khéc biét c6 ¥
nghia thong ké (p<0,05) & céc lan thu hoach. O
lan thu hoach déu tién, tai thoi diém cay dat 60
NSMM, nang suét 14 dat cao nhét, sau do giam
dan va giam manh mé & lan thu hoach thir 5.
Téng nang sut 14 cua cac gidng sau 5 lan thu
hoach khac biét co y nghia thong ké (p<0,05),
trong d6 giéng cé ning sudt 14 thuc thu cao
nhat 13 giéng Ninh Thuin (35,17 va 36,93
tan/ha), ké dén 1a giéng Binh Thuan (33,43 va
34,32 tin/ha), Pong Nai (31,66 va 34,12
tan/ha), thap nhét 1a giéng Thai Lan (28,29 va
29,92 tan/ha), twong tng v6i hai diém nghién
ctru Trang Bom va Cim M.

Bang 4. Anh hwéng ciia giong dén ning sudt ld Chivm ngdy

Trang Bom Cim My
Gibng NSLT NSTT NSLT NSTT
(tAn/ha) (kg/12m%) (tAn/ha) (kg/12m?%)
TL 29,82 ¢ 2829 ¢ 32,75d 29.92 ¢
BT 36,57 b 33,43 b 37,10 be 3431 b
NT 39,04 a 35,17 a 41,64 a 36,93 a
PN 34,13 ¢ 31,66 ¢ 38,81 b 34,12 b
BR 31,88d 29.85d 34,95 ¢ 31,60 ¢
CV% 6,96 6,00 6,07 7,78
P <0,05 <0,05 <0,05 <0,05

NSLT: néng sudt ld 1y thuyét, NSTT: néng sudt 1 thue thu; Cdc trung binh ciing ky tu khong khdc
biét ¢6 nghia thong ké ¢ mirc xdc sudt p < 0,05.

- Ham lugng dinh dudng va duogc liéu:

Ham lugng dinh dudng va duogc li¢u 1a chi

tiéu rat quan trong va c6 ¥ nghia to 1on di voi
gia tri cua 14 Chum ngay tuoi lam rau. Két qua
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nghién ctru vé chi tiéu ham luong mot sé chat
dinh dudng va flavonoid tong s duoc thé hién
& bang 5.

S6 liéu trinh bay & bang 5 cho thay, gidng
Chum ngdy Ba Ria c6 ham luong canxi chiém
cao nhit 4946,0 mg/kg, ké dén 1a gidng Binh
Thuan 4848,0 mg/kg va thap nhét 13 gidng

Ninh Thuan 2839,0 mg/kg. Ham luong sit cao
nhat ciing ¢ gibng Ba Ria dat 29,0 mg/kg, ké
dén 1a gidng Thai Lan (25,5 mg/kg), giéng
Ninh Thuén (24,1 mg/kg) va thap nhat 1a gidng
Pong Nai (21,6 mg/kg). Ham luong kali giira
cac gibng khac nhau khong dang ké dat tur
4136,0 — 4848,0 mg/kg.

Bang 5. Ham lwong dinh dwong va flavonoid tong so ciia 5 giong Chum ngdy

Giong
Chi tiéu Don vi Théi Lan BmP Nm}l DPéng Nai B Ria
Thuan Thuan
Ca mg/kg 3966,0 4848.0 2839.0 3418,0 4946.0
Fe mg/kg 25,5 22,2 24,1 21,6 29,0
K mg/kg 4136,0 4848.0 4314,0 4523.0 4219.,0
Protein % 7,5 7,3 7,6 6,7 6,9
VitaminA 1IU/kg 5985,5 5398,4 7197,1 6839,8 6646,6
VitaminC mg/kg 2524 1262,8 1479,2 1413,7 525,7
Flavonoid % 7,2 4,1 10,5 9,7 10,4

Ham lugng protein cua cac gidng thu nhan
trong nghién ctru nay dao dong tr 6,7 — 7,5%,
trong d6 gibng Ninh Thuin c6 ham luong
protein cao nhét 7,6%, thip nhat 1a giéng Pdong
Nai 6,7%. Két qua thu duoc ciing twong tw nhu
mot s6 cong trinh da cong bd trude day. Phan
tich ham luong protein trong 1la Chum ngay
tré)ng vl mat do day tai Ghana dat 8,4%
(Amaglo, 2006), 193 — 264 g/kg khéi luong
kho theo cac tac gia khac (Aregheore, 2002; Al
— Masri, 2003; Foidl va ctv, 1999; L.H. Manh
va ctv, 2003; Makkar va Becker, 1996,1997).
Ham lugng protein trong l& Chum ngay lam
cho chiing tr¢ thanh ngudn protein thd cao nhat
khi so sanh v6i cac cdy trong khac nhu rau dén
(3,6%), ca phao (4,6%) (Amaglo, 2006).

Ham luong vitamin A va C khac nhau
gitra cac gidng, trong d6 giébng Ninh Thuén
c6 ham lugng vitamin A, C dat cao nhat
tuong ung 7197,1 IU/kg va 1479,2 mg/kg.
Két qua nay cao hon nhiéu so véi béo céo
cua Fuglie (1999).

Ham lugng flavonoid gitra cac giéng dat tir
4,1 — 10,5%, trong d6 gidbng c6 ham luong

flavonoid cao nhit 1a giéng Ninh Thuan
(10,5%), ké dén 1a Ba Ria (10,4%) va thap nhat
la Binh Thuéan (4,1%). Ham luong flavonoid
cang cao thi cang c6 gia tri vé mat duoc liéu
bdi vi flavonoid cé tac dung khang sinh, ngan
ngra cac loai bénh tat (Havsteen, 2002;
Middleton va ctv, 2000; Morris va ctv, 2006).
3.2. Anh huéng cia khoang cach trong dén
sinh truémg va ning suit cic gidng Chum
ngay

a. Anh hwéng ciia mat dé dén sinh truong
Chum ngdy o 60 NSMM

Mat d6 trong 200 cay/m?* cho chiéu cao ciy
cao nhat (68,57; 71,12 cm), ké dén 1a mat do
133 cay/m? (58,28; 62,46 cm) va thip nhat 1a
mat d6 100 cay/m”* (49,89; 52,69 cm).

S6 luong 14/cay khac nhau & cac giai doan
sinh truong, gidng va dia diém nghién ciu.
Nhin chung, s6 la/cdy ¢ tuan thi 5 dat thp
nhét, sau d6 ting dan tir tuan thir 6 — 8. Chum
ngiy 1a cay co bd ré kém phat trién, giai doan
dau, cay con sinh trudng nho vao dinh dudng
du trit trong hat, giai doan sau (tuan tht 6) khi
bo ré phat trién kha hoan chinh, cay co thé tu
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hat nuéc va chat khoang trong dit dé sinh
truong va phat trién, nhd do sd la/cdy ciing
taing. K& qua nghién ctru ¢ bang 6 cho thay,
mat d6 100 cély/m2 ¢ sb la/cay cao nhét dat
9,41 va 9,46 1a; k& dén 1a mat d6 133 cay/m’
dat 8,81 va 8,89 14 va cudi cung 1a mat do 200
cay/m” dat 7,16 va 7,37 14, twong mg véi hai
diém nghién ctru. S& di didu nay 1a vi khi mat
do tréng day, dén mot muc dd nao do sé xay ra
su canh tranh vé khong gian dinh dudng, 4nh
sang va dé thiét 1ap lai sy can bang va giam sy
canh tranh, mot giai phap luén dugc thuc vat

lga chon 1a hién tugng tia thua ty nhién, lam
giam $6 14/cay va mat dg cay trén don vi di¢n
tich.

D6i voi duong kinh than, cung voi thoi
gian, co su tang duong kinh than mét cach co6 y
nghia thong ké (p<0,01) & cac mat do trong khi
Chum ngiy dat 7, 8 tuan tudi. Mat do trong
100 cay/m” c6 duong kinh than cao nhét (7,05;
7,12 mm), ké dén 1a mat do 133 cay/m” (6,32;
6,32 mm) va cubi cing 1a mét d6 200 cay/m’
(5,46; 5,45 mm), tuong Gng v&i hai diém
nghién ctru.

Bang 6. Anh hwéng ciia khodng cdch trong dén sinh truéng trung binh
cdc giong Chiim ngdy 6 60 NSMM

Trang Bom Cam My
Matdo  pidu cao S6 14 Buong i cao S6 14 Duong
(cay/m”) A kinh than A kinh than
(cm) (14/cay) (mm) (cm) (1a/cay) (mm)
100 49,89 ¢ 9,41 a 7,05 a 52,69 ¢ 9,46 a 7,16 a
133 58,28 b 8,81b 6,32 b 62,46 b 8,89b 6,32 b
200 68,57 a 7,16 ¢ 5,46 ¢ 71,12 a 7,37 ¢ 5,46 ¢
CV% 7,70 6,89 7,07 7,58 6,40 6,96
P <0,05 <0,05 <0,05 <0,05 <0,05 <0,05

Cdc trung binh cing ky tw khong khdc biét c6 nghia thong ké & mire xdc sudt p < 0,05.

Dbi véi chidu cao cdy, sd liéu chi ra ring
chiéu cao cay ting nhanh nhit & nghiém thirc
mat do day va tang cham & nghiém thirc mat
do thua. Tuy nhién, sb la/cay thi nguoc lai, sb
la/cay dat cao nhat & mat do thua va thép nhét
& mat do day. Su gia ting mat do cy trong
khong anh huong dén su thé hién cua mbi ca
thé thuc vat khi mat do cdy trong dudi ngudng
gy 1én su canh tranh vé dinh dudng giira cac
ca thé. O mat do day (200 cdy/m’) sy canh
tranh vé cac yéu t6 thiét yéu nhu dinh dudng,
anh sang dién ra rat manh, lam cac 14 phia dudi
rung nhiéu. Nguoc lai, cac 14 & nghiém thic
133 cay/m” va 100 cay/m” nhan du yéu t sinh
truong can thiét thi phat trién binh thuong boi
muc d0 canh tranh cua cac yéu t6 van dam bao
trén ngudng canh tranh gitra cac ca thé.

b. Anh hudng ciia khodng cdch trong dén

ndng sudt cdc giong Chiim ngdy

Két qua nghién ctru cho thiy, ning sut sinh
khdi c4 thé tong cong sau 5 lan thu hoach khac
biét c6 y nghia thong ké (p<0,05), trong d6 mat
d6 thua cho ning suat sinh khéi ca thé cao nhat
(108,86; 132,95 g/cay), theo sau la mat do
trung binh (110,51; 126,14 g/cay) va cudi ciing
la mat d¢ day (97,84; 60,80 g/cay), tuong ung
hai diém nghién ciru (bang 7). C6 sy khac biét
thdng ké & mirc xac suit (p<0,05) vé ning suat
sinh khoi 1y thuyét va ning suét cudng 14 trong
& mat do khac nhau va & cac 1an thu hoach.
Mat d6 day (200 cdy/m?) cho ning suét sinh
khéi 1y thuyét cao nhat (195,69; 230,19
tan/ha), ké dén 1a mat d6 trung binh (133
cay/m®) (146,98; 167,77 tin/ha) va cudi cing
1a mat d6 thua (100 cay/m”) (108,86; 132,95
tan/ha), twong tmg hai diém nghién ctru.
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Bang 7. Anh hwéng ciia mét dj trong dén néing sudt sinh khoi Chiom ngay

Mat dé ] Trang B0’m ] Cim M?'f
(cﬁ.y /mi) Ca thé Ly’thuyét N’SCL Ca thé Ly’thuyét N SCL
(g/cay) (tan/ha) (tan/ha (g/cay) (tan/ha) (tan/ha)
100 108,86 a 108,86 ¢ 49,04 ¢ 13295 a 13295¢ 53,18 ¢
133 110,51 a 146,98 b 63,76 a 126,14 ab 167,77 b 67,22 a
200 97,84 b 195,69 a 54910 115,09 b 230,19 a 60,80 b
CV% 7,57 7,68 7,27 7,71 6,73 6,16
P <0,05 <0,05 <0,05 <0,05 <0,05 <0,05

Cdc trung binh ciing ky tw khong khdc biét c6 nghia thong ké & mikc xdc sudt p < 0,05.

Thi nghiém & Trang Bom cho thay, tong
ning sudt 14 & mat do tréng trung binh (133
céy/mz) dat cao nhét 38,62 tn/ha, ké dén 1a ¢
mat do day dat 33,92 tan/ha va cudi cing la
mat do thua dat 30,33 tdn/ha. Tuong ty, & Cam
MY, ning suat 1a dat cao nhat & mat do trung
binh (40,33 tin/ha), ké dén 1a mat d6 day dat
36,48 tin/ha va cudi cung 1a mat do thua dat
34,34 tan/ha. Tir két qua nghién ctru nay cho
thdy, nang suit 14 cta thi nghiém bd tri & Cam
M¥ cao hon Trang Bom tir 2 — 4 tin/ha.

Ning suét sinh khéi ca thé & 60 NSMM cuia

cac nghiém thuc khac nhau khac biét c6 y
nghia thong ké (p<0,05). Két qua quan sat & ca
hai diém nghién ctru chi ra, ning sut sinh khdi
c4 thé cao nhit 1a & mat do trong day, theo sau
12 mat do trong trung binh va cudi cung 1a mat
d6 trong thua. Ning suét 1a tong cong cua cac
lan thu hoach/ha ciing c6 sy khac biét co y
nghia (p<0,05) (bang 8). Ning suat sinh khi
ly thuyét dat 195,69 tin/ha (Trang Bom) va
130,19 tAn/ha (CAm M§) & mat do 200 cay/m?,
cao hon so véi bao cao cua Foidl (2001) duoc
thuc hién ¢ Nicaragua (97,10 tin/ha), Amaglo
(2006) thuc hién & Ghana (101,52 tin/ha).

Bang 8. Anh huéng ciia mdt dp trong dén nang sudt ld Chiim ngay

. Trang Bom Cam My
Mat do
R NSLT NSTT NSLT NSTT
(cay/m”) A A A A
(tan/ha) (tan/ha) (tan/ha) (tan/ha)
100 30,33 ¢ 30,22 b 34,34 b 32,52 b
133 38,62 a 30,99 b 40,33 a 32,12b
200 3392Db 33,82 a 36,48 b 35,48 a
CV% 6,96 6,00 6,07 7,78
P <0,05 <0,05 <0,05 <0,05

NSLT: nang sudt ld 1y thuyét; NSTT: ndng sudt la thuc thu; Cdc trung binh cing ky tw khong khdc

biét ¢6 nghia thong ké ¢ mirc xdc sudt p < 0,05.

Su giam nang suét ca thé lai dugc bu vao
nhiéu hon nhd s6 luong cay trén don vi dién
tich va diéu nay lam ting ning sudt khi ting
mat do cdy trong (Ball va ctv, 2000). Tuy
nhién, trén binh dién san xuét, viéc lya chon
mat do phu hop dé trong khong nhét thiét phai
1a mat do cho ning sudt cao nhat. Trong qua
trinh san xuit néng nghiép noéi chung va san
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Xuat rau noi riéng, dé tao ra duoc san phém co
nang sut cao, pham chat tot, dap tng yéu cau
ciia ngudi tiéu dung thi ngudi san xuét ludn
tinh t6i hiéu qua kinh té, tirc 1a dau tu nhu thé
nao dé ting ning sudt cdy trong trén don vi
dién tich va phai ludén ty I¢ thuan voi gia tri
kinh t& ma mac dau tu d6 dem lai. Trong
nghién ctru nay, mac du nang suét 14 & mat do
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thua (100 cay/m?) thdp hon so v&i mat do trung
binh va day, nhung ty 1& cy chét sau mdi lan
thu hoach va mirc chi phi san xuat lai thdp hon
so v&i mat do trung binh va day.
3.3. Anh hwéng tong hop giira gidng va
khodng cach trﬁng dén sinh truéng va nang
suit Chum ngiy

Anh huong gitra giéng va mat do trong dén
s6 1a/cay Chum ngy & thoi diém 60 NSMM
(tuan thr 8) c6 ¥ nghia vé mit théng ké & ca
hai diém nghién ctru (p<0,05). O Trang Bom,
gitta cac kiéu két hop co sy xép hang kha rd
rang theo mat do va gidng, trong do kiéu két
hop giita gidng Ninh Thudn véi mat do thua
(100 cay/m?) cho s 14/cay dat cao nhét, ké dén
la giéng Binh Thuin v&i mat do thua va cubi
cung 1a kiéu két hop giira gidng Thai Lan véi
mat do trong day (200 cay/m?). Tuong tu &
Cam My, su két hop gitta giéng Ninh Thuan
vol mat do tréng thua cho s la/cay dat cao
nhét, ké dén 1a kiéu két hop giita gidng Binh
Thuan va Déng Nai vo1 mat do tréng thua va
cudi cing 1a gitta giéng Thai Lan v6i mat do

Su tuong tac giita gibng va mat do dén
duong kinh than Chum ngay c6 y nghia thong
ké (p<0,05) xay ra ¢ tuan thir 4 & ca hai diém
nghién ctru. Sy khac biét gitta cac kiéu két hop
& ca hai dia diém nghién ciru 1a kha rd rang
(bang 9). O Trang Bom, kiéu két hop giita
gidng Ninh Thuan véi mat do trung binh (133
cay/m?) cho dudng kinh than 16n nhét, ké dén
1a mat do thua. Kiéu két hop giita gidng Ba
Ria, Thai Lan v61 mat do trung binh va gitra
gidng Thai Lan v6i mét 6 day cho dudng kinh
than nho, khong c6 xép hang. O Cam My, kiéu
két hop gitta gidng Ninh Thuin voi mat do
trung binh cho dudng kinh than to nhat, ké dén
1a voi mat do thua, cudi cing 1a kiéu két hop
gitta gidng Thai Lan v6i mat d6 day.

S6 liéu trinh bay ¢ bang 10 cho thiy, khong
¢ sy anh hudng rd nét giira giébng va mat do
trong dén nang suat sinh khoi, ning suat l4.
Kiéu két hop giira gidng Ninh Thuan véi mat
d6 day cho ning suit sinh khdi, ning suit 1a
dat cao nhat, ké dén 1a kiéu két hop giira giéng
DPong Nai v6i mat do trong day va thap nhat 1a
kiéu két hop giira gibng Thai Lan v6i mat do

trdng day (bang 9). trong thura.
Bang 9. Anh huéng ciia giong va khodng cdch trong dén sinh truéng Chivm ngay & thoi diém 60 NSMM
Chi Trang Bom Cim My
titu Giong Mait dd trong (ciy/m’) B Mait dd trong (ciy/m’) B
100 133 200 100 133 200
TL 46,73 53,33 6520  5508d 47,20 56,13 66,27 56,53 ¢
BT 52,27 60,47 70,60  61,11b 5227 62,53 68,93  6124c
Chiéu  NT 54,53 62,80 7347  63,60a 60,87 69,93 81,07  70,62a
cao DN 48,40 5820 67,00 5786c 54,13 64,93 71,13 63,40b
(m)  BR 47,53 56,60 66,60  5691c 49,00 58,80 68,20  58,66d
TB  49,89c¢ 5828b 6857a 52,69¢c 62,46b 71,12a
CV% =17,70; P>0,05 CV% =17,50; P>0,05
TL  866def 840f  680i  795d 873d 853d 693g 806¢
BT 973b  9,00cd 733g  868b  940b 886cd 746ef 857b
Sé NT  10,33a 920c  753g  9,02a 1046a 940b  7.80e 922a
lathin BN 920c¢  860ef 693hi 824c  9,40b 893bed 740efg 8,57b
(14) BR 9,13c 886cde 7,20gh 840c 933bc 873d 726fg 844b
TB 94la 88lb  71l6¢c 946a  88b  737c
CV% = 6,80; P<0,05 CV% = 6,40; P<0,05
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TL 6,59 5,77 4,85 5,74 ¢ 6,70 5,96 5,09 591c
BT 7,20 6,43 5,64 6,42 b 7,24 6,60 5,87 6,57 b
Puong  NT 7,73 6,87 5,95 6,85 a 7,89 7,05 6,20 7,04 a
kinh bN 6,91 6,32 5,31 6,18 b 7,03 6,54 5,59 6,38 b
(mm) BR 6,85 6,20 5,59 6,21b 6,96 6,31 5,89 6,39 b
TB 7,05 a 6,32 b 5,46 ¢ 7,16 a 6,49 b 5,73 ¢
CV% = 7,00; P>0,05 CV% = 6,90; P>0,05
Bang 10. Anh huéng ciia giong va khodng cdch trong dén nang sudt ld Chim ngdy
Ning Trang Bom Cim My
sut Giong Mait dd trong (ciy/m’) B Mit d trong (ciy/m’) B
100 133 200 100 133 200
TL 26,47 34,07 28,93 29.82e 30,53 35,77 31,97 32,75d
BT 32,20 41,13 36,40  36,57b 34,63 39,90 36,77 37,10 be
Laly NT 34,67 43,47 39,00 39,04a 38,57 45,17 41,20 41,64 a
thuyét bN 30,07 38,13 3420 34,13¢c 36,03 42,17 38,23 38,81b
(tdn/ha) BR 28,27 36,33 31,07 31,88d 31,97 38,67 34,23 3495¢
TB 30,33¢c  38,62a 33,92b 3434b 40,33a  36,48b
CV% = 6,90; P>0,05 CV% = 6,00; P>0,05
TL 26,56 27,79 30,53 2829e 28,83 28,74 32,21 2992 ¢
BT 32,04 32,68 3558  33,43b 33,56 32,78 36,60 3431Db
La thuc NT 34,38 34,44 36,69  35,17a 36,63 35,71 38,46 36,93 a
thu bN 29,94 30,84 34,23 31,66 ¢ 33,20 32,79 36,39 34,12 b
(tdn/ha) BR 28,22 29,25 32,09 29,85d 30,39 30,63 33,78 31,60 c
TB 30,22b  30,99b 33,82a 3252b  32,13b  35/48a

CV%=6,00; P>0,05

CV%-=17,80; P>0,05

Két qua nghién ctru chi ra riang gidng va
mat do tréng c6 anh huong dén sinh trudng va
ning sudt Chum ngay, anh huong rd rét dén
nang suit sinh khdi, dudng kinh than va ning
suét 1a. Vi vay, viéc san xuit Chum ngdy nhu
ngudn rau 3n 14 s& yéu cau cac yéu té khac
nhau trong d6 mat do6 1a yéu t6 duoc quan tim.
Sau khi xem xét cac yéu té anh huong dén hiéu
quéa san xuat Chum ngdy lam rau theo huéng
hiru co bao gébm: Gidng thich hop véi didu
kién sinh thai & Pong Nai, c¢6 ham luong dinh
dudng va dugc tinh cao; sb6 cdy mat di sau mdi
lan cat; diéu kién canh tac trén déng rudng;
mat do t6i uu thi gidng phu hop dé trong 1a
gibng Ninh Thuan va mat d¢ trong 14 1 triéu
cay/ha.

3.4. Hiéu qua kinh té cac t6 hop gidng va
méit d§ trong Chum ngiy

Mot tiéu chi rit quan trong dbi véi nguoi
trong Chum ngay 1a hiéu qua kinh té mang lai
tir viéc dau tu san xuat. Két qua nghién ciru
cho thiy hiéu qua kinh té khi trong Chum ngay
12 kha cao so v&i nhiéu loai rau dn 14 khac.
Trong nghién ciru nay, mat do trong thua (100
cay/m”) cho hiéu qua kinh té cao hon so véi
nghiém thirc mat do trung binh (133 cay/m?)
va mat do day (200 cay/m?). S¢ di nhu véy la
vi Chim ngiy trong trong diéu kién mat do
qué day dan dén sy canh tranh vé khong gian
dinh dudng lam mot s6 cdy chét, giam ning
suat. Ngoai ra, cac khoan chi phi nhu lugng
gidng, cong lao dong & mat do day ludn cao
hon tréng 0 mat do thua.

Gibéng Chum ngay Ninh Thuén cho hiéu qua
kinh té cao nhét, ké dén gidng Binh Thuan va
thap nhit 1a giéng Thai Lan. Gidng Chum ngiy
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Ninh Thuén c6 sinh truéng, phat trién kha t6t
v6i diéu kién sinh thai trén dia ban tinh Ddng
Nai, cho hi¢u qua kinh té vuot trdi voi cac
gidng khac khi trong & mat do thua (1 triéu
ciy/ha) dat 418 triéu dong/ha.

IV. KET LUAN

- Gidbng Chum ngdy Ninh Thuin c6 ham
luong dinh dudng va flavonoid dat cao nhét
(2.839 mg/kg Ca; 24,1 mg/kg Fe; 4314 mg/kg
K; 7,6% protein; 7197,1 IU/kg vitamin A;
1479,2 mg/kg vitamin C; flavonoid: 10,5%),
sinh truong tot trong diéu kién sinh thai ¢
Pdng Nai, cho ning suét 1a thuc thu cao tir
29,30 - 30,77 tin/ha.

- Mat d6 gieo trong thich hop nhét trong
Chum ngay lam rau theo hudng hitu co trén dia
ban tinh Ddng Nai 14 100 cady/m”. Gibng Chum
ngdy Ninh Thuan va mat do tré)ng 1 triéu
cay/ha cho ning suét 14 thuc thu dat 30,53
tAn/ha va hiéu qua kinh té 1 418 triéu dong/ha.
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EFFECT OF VARIETIES AND SPACING ON THE GROWTH
AND LEAF YIELD OF DRUMSTICK TREE (Moringa oleifera Lam),
A LEAFY VEGETABLE CROP

Mai Hai Chau

SUMMARY

A serries of experiments were performed to investigate varieties and spacing effects on the growth, leaf yield

and quality of Moringa Oleifera L. at Trang Bom and Cam My district of Dong Nai province. The spacing (5 x
20 cm, 5 x 15 cm, 5 x 10 cm) and the 5 varieties (TL, BT, NT, DN, BR) were studied in a completely
randomised split plot design with three blocks. The variety of Ninh Thuan was found to be richest in nutrients
and flavonoid (Ca:2839 mgkg™'; Fe: 24.1 mgkg™; K: 4314 mgkg™'; Protein: 7.6%; vitamin A: 7197.1 IU kg'';
vitamin C: 1479.2 mgkg'; flavonoid: 10.5%), produced the highest fresh matter yield, 171.7 and 198.7 Mg ha™,
and fresh leaf yield, 36.6 and 36.9 Mg ha™', at Trang Bom and Cam My district, respectively. The close spacing
(5 x 10 cm) gave the highest leaf yields, 33.8 and 35.4 Mg ha™ respectively. But, the combination of variety

Ninh Thuan and wide spacing have the highest profit, 418 millon VN dong per ha after 5 cutting times. The

studies showed that optimum variety of Moringa and spacing in Dong Nai province were Ninh Thuan and 5 x

20 cm (1 millon plants per hectare).

Key words: Flavonoid, Moringa oleifera L., Nutrient, space, yield.
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