KHOA HOC CONG NGHE
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TOM TAT

Nghién ctru duoc thuc hién tai tinh Son La nam 2022 nhim xac dinh duoc mat d¢ trong cay y di phu
hop nhat, cé y nghia quan trong trong hoan thién ky thuat trong trot déi véi cay y di. Thi nghiém bé tri
theo kiéu RCB, 3 lan nhac lai, gdm 6 cong thitc duoc t6 hop tir hai nhan té khoang cach trong: Khoang
cach hang gém 2 mec 1a 40 cm va 50 cm; khoang cach cay gom 3 mtc 1a 15 cm, 20 cm va 25 cm. Két
qué nghién ctu cho thdy: Cac mat do trong khong anh huéng dén thoi gian sinh truéng nhung c6 anh
hudng dén mot s6 chi tiéu sinh trudng, phat trién va nang suat cay y di. Trong do: Tréng véi mat do 10
van cay/ha (cong thic 3, cong thirc 5) va mat do 8 van cay/ha (cong thic 6) c6 chiéu cao cay, so 1a
trén than chinh, s6 nhanh dat cao hon; trong voi mat do 8 van cay/ha co6 ning suét ca thé dat cao nhat
(33,21 g), trong voi mat do 10 van cay/ha (khoang cach 20 x 50 cm) c6 nang sudt li thuyét cao nhat
(2,97 tdn/ha) va nang suat thuc thu dat cao nhat (2,68 tdn/ha). Cac cong thitc tréong & mat do cao hon
c6 mttc do bi hai boi sau duc than, sau cudn 14, bénh dom 14 16n hon.

T khoa: M4t do trong, nang sudt, sinh trudng, phat trién, y di.

1. AT VAN BE

Y di (Coix lacryma - jobil.) thuoc ho Lua
(Poaceae) la cay duoc lieu da duoc sir dung lau doi
va phé bién trén thé giéi cting nhu & Viet Nam.
Theo y hoc c6 truyén, y di c6 vi ngot, nhat, tinh hoi
han, ding dé tri cac bénh phu thing, tiéu tiéen kho
khan, dai buot, tieu héa kém, tiét ta, trir phong
thap, dau nhtc [1]. Ngoai ra, do co luong chat béo,
protid va tinh b6t kha cao, nén qua y di dugc coi la
mot nguodn luwong thuce co gia tri, dong thoi la mot vi
thuoc quy [2].

Mat do trong c6 anh hudng rat 16n dén su sinh
trudng va phat trién cta cay tréong néi chung va
cay vy di ndi rieng. Két qua nghién ctu cta Lin
Yanzhao (2008) [3] cho thdy, cong thic t6i tu bao
gom khoang cach 90 cm x 70 cm, nito 25 kg/667
m?, photpho 25 kg/667 m?, kali 25 kg/667 m? lam
ting nang suat y di. Mello va cs (1995) [4] da st
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dung phuong phap cach ly va lai thuan nghich
gitta cac quan thé voi nhau dé xac dinh ty le giao
phan chéo, st xuat hién ctia hién tuong sinh san
vo phoi. Két qua nghién ctu cia Yao va cs (2013)
[5] cho thdy, trong y di vao thang 3, dau thang 4
cay dé nhanh va cho s6 hat sut cao nhat.

Mic du da c6 nhiéu nghién ctu vé cay y di
nhung chua co nghién ctru lien quan dén mat do
trong cay y di tai tinh Son La trong thoi gian vira
qua. Thuc tién san xudt y di tai tinh Son La cho
thdy: Dién tich tréong nho, mat do tréong qua day,
hat giong bi 1an tap, kém chat luong qua nhiéu
nam lam cho giéng dan bi thoai hoéa, ning suit,
chat luong gidm dan va hau nhu khong st dung
phan boén,...Chinh vi vay, van dé cdp thiét can
nghién cttu nham bao ton, phat trién loai cay trong
nay. Xuat phat tir nhitng van dé trén nghién ciru
“Anh huéng cia mat dp trong dén sinh trucng,
phat trién va nang sudt cay y tai Son La” duoc thuc
hién nhim xac dinh duoc mat do trong cay y di
phu hop nhit, gép phan hoan thién bién phap ky
thuat tréng trot doi voi cay y di tai Son La.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctru

- Nguén giong y di thu thap tai tinh Son La.

2.2. Thoi gian, dia diém nghién ctu

- Thoi gian: Tt thang 4 - 11/2022.

- Dia diém: Tai tinh Son La

2.3. Phuong phap nghién ctu

- Thi nghiém hai nhan t6 b6 tri theo khéi ngau
nhién day da (RCB), 3 lan nhéc lai, dién tich 6 thi
nghiém 1a 15 m? dién tich khu thi nghiém 1a 350
m? (bao gom ca dai bao vé va hang bién). Nhan to
khoang cach hang 1a nhan té chinh gdm 2 muc 1a
40 cm va 50 cm; nhan t6 khoang cach cay 1a nhan
t6 phu gédm 3 muc 1a 15 cm, 20 cm va 25 cm. Cac
nhan t6 duoc t6 hop thanh 6 cong thirc:

+ Cong thic (CT) 1: khoang cach cay 1a 15 cm,
khoang cach hang la 40 c¢cm, mat d6 16,7 van
cay/ha.

+ CT 2: Khoang cach cay la 20 c¢cm, khoang
cach hang 1a 40 cm, mat do 12,5 van ciy/ha.

+ CT 3: Khoang cach cay la 25 c¢m, khoang
cach hang 1a 40 cm, mat do 10 van cay/ha.

+ CT 4: Khoang cach cay la 15 c¢cm, khoang
cach hang 1a 50 cm, mat do 13,3 van ciy/ha.

+ CT 5: Khoang cach cay la 20 cm, khoang
cach hang 1a 50 cm, mat d6 10 van cay/ha.

+ CT 6: Khoang cach cay la 25 cm, khoang
cach hang 1a 50 cm, mat do 8 van ciy/ha.

- Quy trinh ky thuat: Ap dung theo Quy trinh
ky thuat trong, chim soc y di (kém theo Quyét
dinh s6 271/QD-SNN ngay 20/12/2017 cua S&
Nong nghiép va PTNT tinh Lao Cai) [6].

- Cac chi tiéu theo doi: Thoi gian sinh truong
(ngay): Tinh tit khi trong dén khi 85% s6 cay/o c6
qua chin sinh ly (day déng thoi 1a thoi diém thu
hoach); chiéu cao cay (cm): Do tir vi tri sat mat dat
dén dén dinh bong cao nhat; s6 14 trén than chinh
(14): Dém t6ng s6 14 trén than chinh dén khi cay ra
hoa; s6 nhanh (nhanh): Pém s6¢ nhanh hitu hiéu
trén cay tai thoi diém thu hoach; s6 qua/cay (qua):
bém toan bd s6 qua trén cay tai thoi diém thu
hoach; ty 1é qua chic (%) = (s6 qua chic/tdng so
qua trén cay) x 100%; khoi luong 100 qua (g): Can
khoi luong 100 qua & do 4m 14%; s6 cay cho thu
hoach trén 6 thi nghiém (cay): Dém toan bo s cay
cho thu hoach trén 6 thi nghiém; nang suat c4 thé
(g): Can toan bo s6 qua chic trén 1 cay & do 4m
14%; nang suat li thuyét (tdn/ha) = ning sudt ca
thé x mat do tréng; ning suat thyc thu (tin/ha):
Can toan bo qua chic & do 4m 14%. Theo doi mot
s6 loai sau, bénh hai chinh nhu sau duc than, sau
cudn 14, bénh dém 14 va danh gia theo thang diém
sau: Squ hai: Cap 1: < 5% s6 cay bi sau gay hai; cap
2: 5 - < 15% sO cay bi sau hai; cdp 3: 15 - < 25% so
cay bi sau hai; cap 4: 25 - < 35% so cay bi say hai;
cap 5: > 35 % so cay bi sau hai. Bénh hai: Cap 0:
Khong c6 vét bénh; cap 1: < 5% so cay bi benh gay
hai; cap 2: 5 - < 10% so cay bi bénh gay hai; cap 3:
10 - < 15% s6 cay bi bénh gay hai; cap 4: 15 - < 20%
sO cay bi bénh gay hai; cdp 5: 20 - < 25% s cay bi
bénh gay hai cip 6: 25 - < 30% s6 cay bi bénh gay
hai; cdp 7: 30 - < 35% s cay bi bénh gay hai; cap 8:
> 35% s6 cay bi bénh gay hai.

- Phuong phéap xit li s6 lieu: St dung phan
mém IRRISTAT 5.0.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng cia cac mat do trong dén sinh
tredng, phat trién cta cay y di

Béng 1. Anh huéng ciia mat do trdng dén thoi gian sinh trudng cay y di tai tinh Son La nam 2022

Thoi gian tir khi tréng dén khi... (ngay)

Cong thic

Nay mam

Ra 14 that dau tién

Rahoa Chin sinh ly

108 178
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CT2 9 13 110 178
CT3 9 14 108 178
CT4 10 14 109 179
CT5 9 13 108 179
CT6 10 13 111 178

Két qua & bang 1 cho thdy & cac mat do trong
khac nhau khong anh hudng ro rét dén thoi gian
cac giai doan sinh truéng ctia cay y di: Thoi gian tir
khi tréong dén khi ndy mam 1a 9 -10 ngay, dén khi
ra 14 that dau tién 1a 13 - 14 ngay, dén khi ra hoa la
108 - 111 ngay va dén khi qua chin sinh ly 13 178 -
179 ngay.

Thoi gian sinh truéng cta cay y di trong thi
nghiém khong tuong déng voi két qua nghién ciu
ctia Trinh Van Vuong (2018), 25 mau giong y di co
thoi gian sinh trudng rat khac nhau, dao dong tir
160 - 205 ngay [7]. Tuy vay, trong thi nghiém nay
thoi gian sinh truong chi giao dong mot ngay, do
thi nghiém chi st dung duy nhat mot giong v di,
ma thoi gian sinh truéng do yéu to giong quyét
dinh, it bi anh huéng béi mat do trong.

Mic du cac mat do trong khac nhau khong
anh huéng dén thoi gian sinh trudéng cta cay y di
nhung c6 anh hudéng dén chiéu cao cay, s6 14 trén
than chinh va s6 nhanh.

Khi danh gia anh hudng riéng ré cia khoang
cach hang va khoang cach cay dén cac chi tieu
sinh trudng, phat trién cho thdy: Trong véi khoang
cach hang 1a 50 cm thi chiéu cao cay, s6 14 trén
than chinh va s6 nhanh cao hon trong & khoang
cach hang 1a 40 cm; trong véi khoang cach cay 1a
25 cm thi s6 14 trén than chinh, s6 nhanh dat cao
nhat, trong véi khoang cach cay 1a 20 cm thi chiéu
cao cay lon nhat. Diéu nay hoan toan phu hop voi
quy luat canh tranh vé diéu kién sOng clia cay
trong.

Béng 2. Anh hudng ciia mat @9 tréng dén cac chi tiéu sinh truéng ciia cay y di

tai tinh Son La nam 2022
Cong thixc Chiéu cao cay (cm) | So 1a/than chinh (14) S6 nhanh (nhanh)
Anh huéng ctia timg nhan t6 dén cac chi tiéu sinh truéng
) b b
Khoang céch 40 216,36 12,19 9,43
hang (cm) ] . .
50 220,77% 12,44* 10,00?
LSDy.s 4,19 0,12 0,28
15 217,77 11,82¢ 8,45°¢
Khoa jch
oang Ceel 199 221,63° 12,38" 9,85"
cay (cm)
25 216,28" 12,75% 10,85%
LSD 5 5,14 0,15 0,35
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Anh huéng t6 hop cac nhan t6 dén cac chi tiéu sinh truong

CT1 217,3 11,9° 8,3¢
CT2 218,6° 11,9° 9,3¢
CT3 219,8" 12,7¢ 10,7
CT4 213,2° 11,7° 8,6¢
CT>5 224,71 12,8 10,4
CT6 219,3* 12,8 11,0°

LSDy s 7,27 0,21 0,49
CV% 1,8 0,9 2,8

Khi danh gia anh huong ctia t6 hop cac muc
nhan t6 dén cac chi tiéu vé sinh truéng va phat
trién cho thdy, cac cong thic trong & mat do thap
hon (khoang cich hang va khoang cach cay lén
hon) déu c6 cac chi tiéu sinh truéng, phat trién
cao hon. Cac cong thitc cé chiéu cao cay dao dong
tir 213,2 - 224,7 cm, s0 14 trén than chinh dao dong
tr 11,7 - 12,8 14, s6 nhanh dao dong tir 8,3 - 11
nhanh. Cong thtc 3, cong thic 5 va cong thic 6 1a
cac cong thic cé chiéu cao cay, s6 14 trén than
chinh, s6 nhanh 16n hon céac cong thirc khac & mirc
c6 y nghia.

Chiéu cao cay y di trong thi nghiém lon hon
chiéu cao cay trong nghién cttu cta Trinh Van
Vuong (2018) (dao dong tir 100,12 - 131,32 cm) [7];
l6n hon chiéu cao cay trong nghién ctu cta
Bulong va cs (2017) (dao dong tir 95 — 135 cm) [8].
S6 14 trén than chinh va s6 nhanh twong dong véi
két qua nghién cttu ctia Trinh Van Vuong (2018)
[71.

3.2. Anh huéng ctia mat do trong dén cac chi
tiéu c4u thanh niing suat cay y di

Béng 3. Anh hudng clia mat @6 tréng dén chi tiéu ciu thanh ning suit cay v di

tai tinh Son La nam 2022
S6 qua/cay Ty le Khéi luong | SO cay cho thu hoach/6
Cong thic X ) . (cay)
(qua) qua chac (%) 100 qua (g) Y.
Anh hudng ctia timg nhan t6 dén cac chi tiéu c4u thanh ning suét
b b b a
Khoang cich 40 95,47 84,37 27,83 190,33
hang (cm) b
50 100,83* 89,53° 29,90* 152,11
LSDy s 0,68 1,2 0,12 2,7
Khoang cach cay | 15 91,90¢ 82,95°¢ 27,00¢ 218,33*
(cm)
20 100,20° 87,50 28,80P 163,50°
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25 | 102,35 90,40 30,80° 131,83¢

LSD, s 0,84 147 0,15 3,34

Anh hudng t6 hop cac nhan t6 dén cac chi tiéu ciu thanh nang sudt

CT1 86,3¢ 80,2¢ 26,5 2440
CT2 97,8 83,3¢ 27,2¢ 180,3°
CT3 102,3* 88,1° 29,8¢ 146,74
CT4 97,5 85,7¢ 27,54 192,7
CT5 102,6* 90,2° 30,4° 146,7¢
CTo6 102,4* 92,7 31,8 117,0°

LSD 5 1,18 2,08 0,21 4,73

CV% 0,7 1,3 0,4 1,5

Két qua & bang 3 cho thay, khi danh gia anh
hudng riéng ré cua khoang cach hang va khoang
cach cay c6 anh huodng ro rét dén cac yéu to cau
thanh nang suét y di, & khoang cach hang 1a 50 cm
c6 s6 qua/cay 1a 100,83 qua, ty lé qua chic dat
89,53%, khoi Iuong 100 qua 1a 29,90 g, cac chi tieu
nay dat cao hon khi trong & khoang cach hang la
40 cm; & khoang céach cay 1a 25 cm cac chi tieu cau
thanh nang suit dat cao nhat: s6 qua/cay la 102,35
qua, ty 1é qua chic dat 90,40%, khoi Iuong 100 qua
la 30,80 g. Tuy nhién, chi tieu vé s6 cay cho thu
hoach trén 6 thi nghiém trong & khoang cach hang
40 cm 1a 190,33 cao hon so véi trong & khoang
cach hang 50 cm; twong tuw nhu vay, s6 cay cho thu
hoach trén 6 thi nghiém trong & khoang cach cay
15 cm dat 218,33 cay, cao hon so véi trong &
khoang cach cay 20 va 25 cm. Két qua nay phu hop
voi quy luat khi trong day hon thi s6 ca thé nhiéu
hon.

Khi danh gia anh huéng t6 hop ctia cac nhan
t0 dén cac chi tiéu cdu thanh nang suat cho thy,
cac cong thitc c6 s6 qua/cay dao dong tir 86,3 -
102,6 qua, ty l1é qua chac dao dong tir 80,2 - 92,7%,
khoi luong 100 qua dao dong tir 26,5 - 31,8 g, sO

cay cho thu hoach dao dong tix 117 - 244 cay/o,
trong d6 cac cong thic 3, 5 va 6 c6 s6 qua trén
nhanh dat cao nhat, cong thirc 5 va 6 c6 ty lé qua
chic 16n nhat, cong thicc 6 c6 khoi luong 100 qua
l6n nhat, cong thic 1 c6 s6 cay cho thu hoach
nhiéu nhat.

Theo két qua nghién cttu 25 miu giong y di
ctia Trinh Van Vuong (2018) cho thay: Ty le qua
chic dao dong tir 12,09 - 92,33%, khoi luong 100
qua dao dong tir 7,48 - 18,42 g [7]. Chi tiéu ty le
qua chic trong thi nghiém twong dong véi két qua
nghién cttu cita Trinh Van Vuong (2018) [7]
nhung chi tiéu vé khai luong 100 qua thi cao hon.

3.3. Anh huéng ciia mat do tréng dén ning
suit cay y di

Két qua & bang 4 cho thay: Khoang cach hang
khong anh huéng dén nang suit ca thé va ning
sudt li thuyét nhung anh huéng ro rét dén ning
suat thuc thu. O khoang cach hang 1a 50 cm co6
nang suat thuc thu dat 2,42 tdn/ha, cao hon khi
trong & khoang cach hang 40 cm. Khoang cach
cay 1a 25 cm c6 ning suat c4 thé cao nhat, dat
30,97 g; khoang cach cay la 20 cm va 25 cm thi ¢6
niang sudt li thuyét, ning suit thuc thu tuong
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duong nhau va cao hon khoang cich cay 15 cm.

Té hop ctia cac nhan t6 c6 anh huong rat lon

dén ning suat y di. Nang suit ca thé dao dong tir
15,15 - 33,21 g, nang suat li thuyét dao dong tir 2,53

20

- 2,93 tan/ha, nang suat thuc thu dao dong tir 2,11 -
2,68 tdn/ha. Cong thirc 6 c6 ning suat ca thé cao
nhat, cong thic 5 c¢é ning suat li thuyét va ning

suat thuc thu dat cao nhat.

Béng 4. Anh hudng clia mat d¢ tréng dén ning sudt cay v di tai tinh Son La nam 2022

A , Nang sudt Nang sudt Nang sudt thuc
Cong thuc .
ca thé (g) Iy thuyét (tin/ha) thu (tan/ha)
Anh huéng ctia tirmg nhan t6 dén nang suat

Khodng cach 40 21,77 2,69° 2,29
hang (cm) 50 27,66 2,77 2,42°
LSDy s 0,21 0,33 0,09
15 17,82¢ 2,63" 2,15°
m:;i“i rCIf;Ch 20 25,35" 2,80° 2,45°
25 30,97° 2,77 2,46°

LSDy 0,27 0,04 0,12

Anh hudng t6 hop cac nhan t6 dén nang sut

CT1 15,15' 2,53¢ 2,11¢
CT2 21,444 2,68 2,214
CT3 28,74° 2,88 2,56°
CT4 20,49° 2,73° 2,200
CT5 29,26 2,93° 2,68°
CTé6 33,21° 2,66° 2,37¢

LSDy 0,38 0,06 0,09

CV% 0,8 1,1 2,1
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Ning sudt y di trong thi nghiém thap hon so
voi nang suat y di trong mot s6 nghién ctru khac.
Theo Nguyén Thuong Dong (2004), ning suat
trung binh y di1a tir 4 - 5 tAn hat [9]; theo Tseng va
Chen (2007) da chon tao duoc cac giong y di co
nang suat trung binh dat 2,74 - 4,07 tdn/ha [10].
Do d6 cén tiép tuc thuc hién cac nghién ctu vé
bién phap ky thuat, chon tao giéng nham nang cao
nang suat y di tai tinh Son La.

3.4. Anh huéng ciia mat do trong dén mot s6
chi tiéu sau, bénh hai cay y di

Sau, bénh hai 1a yéu t6 anh huéng dén qua
trinh sinh trudng, phat trién va nang suat cta cay
trong. Qua trinh theo doi thi nghiém thdy xuat
hién mot s6 loai sau, bénh hai nhuw: Sau duc than,
sau cuon 14, bénh dom la.

Két qua & bang 5 cho thdy, cac cong thic co
mtc do bi sau, bénh hai & cap 1 va cap 2. Trong do
cac cong thuc tréong & mat do day hon nhu cong
thic 1 va cong thirc 4 c6 mic @6 bi hai 16n hon.

Béng 5. Anh hudng ciia mat do tréng dén mot
s6 chi tiéu sau, bénh hai trén cay y di

tai tinh Son La nam 2022
Phan c4p gay hai
Cong
thtic Sau duc Sau Bénh
thin |cuonla| domla
CT1 2 2 1
CT2 1 1 1
CT3 1 1 1
CT4 2 1 2
CT5 1 1 1
CTé6 1 1 1
4. KET LUAN

- Cac mat do trong khong anh hudng dén thoi
gian sinh truéng nhung c6 anh huéng dén chiéu
cao cay, so 14 tren than chinh va s6 nhanh. Chiéu
cao cay, sO 14 trén than chinh, s6 nhanh & cong
thuc 3, cong thiec 5 va cong thic 6 dat cao hon cac
cong thuc khac.

- Niang suét ca thé dao dong tir 15,15 - 33,21 g,

trong d6 cong thitc 6 c6 nang sudt ca thé cao nhat.
Nang suat li thuyét dao dong tir 2,53 - 2,93 tin/ha,
trong d6 cong thic 5 ¢6 nang sudt li thuyét cao
nhat. Nang suat thuc thu dao dong tir 2,11 - 2,68
tan/ha, trong d6 cong thitc 5 c6 nang sudt thyc thu
dat cao nhat.

- Vé sau, bénh hai: Cac cong thtc c6 mat do
trong cao hon nhu cong thic 1, cong thic 4 co
mtc d6 bi hai béi sau duc than, sau cuén 14, bénh
dom 14 16n hon.

Nhu vay, trong y di & mat do 10 van cay/ha
(khoang cach cay 20 cm, khoang cach hang 50cm)
la phu hop, gitip cay sinh trueong, phat trién tot,
nang sudt cao.

LOI CAM ON

Nghién cuu ndy duoc thuce hién voi su ho tro
kinh phi cia dé tai “Nghién citu thu thap, bao ton,
ddnh gid va hoan thién ky thudt trong ciy y di
(Coix lacryma - jobi L.) tai Son La”, ma so B2021-
TTB-04. Pong thoi I3 noi dung nghién ciu cia dé
tai ludn 4n tién si “Nghién ctu da dang di truyén
va ky thuat canh tic mot so dong/giong y di trién
vong tai tinh Son La” theo Quyét dinh so 329/QD-
KHNN-TTPT ngay 11/5/2022 cia Gidm doc Vién
Khoa hoc Nong nghiép Viét Nam.
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EFFECTS OF DENSITY ON GROWTH, DEVELOPMENT AND YIELD OF ADLAY
(Coix lacryma- jobiL.) IN SON LA PROVINCE

Dang Van Cong', Dao The Anh? Dang Toan Vu®,
Nguyen Thi Thanh Hoa!, Hoang Thi Thanh Ha!, Nguyen Thi Quyen’

! Tay Bac University, Son La, Vietnam

?Vietnam Academy of Agriculture Sciences, Ha Noi, Vietnam

3 Plant Resources Center, Ha Noi, Vietnam

Summary

The study was carried out in Son La province in 2022 to determine the most suitable planting density
of adlay, which is important in perfecting cultivation techniques for adlay. The experiment was laid out
in RCB design having 3 replications, including 6 treatments that were combined from two factors of
planting distance: row spacing consists of 2 levels of 40 cm and 50 cm; plants spacing includes 3 levels
of 15 cm, 20 cm and 25 cm. The research results showed that: The planting density did not affect the
growth time but did affect some growth, development and yield of adlay. In which: Planting at a
density of 100,000 plants/ha (treatment 3, treatment 5) and density of 80,000 plants/ha (treatment 6)
had a higher tree height, number of leaves on the main stem, and a higher number of branches;
planting with a density of 80,000 plants/ha had the highest individual yield (33.21 g), planting with a
density of 100,000 plants/ha (plants x row : 20 x 50 cm) had the highest theoretical yield (2.97
tons/ha) ha), and the highest net yield (2.68 tons/ha). Treatments grown at higher densities had
greater damage to stem borers, leaf rollers, and leaf spot diseases.

Keywords: Deunsity, yield, growth, development, adlay.
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