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Danh gia tac dong ctia han han va vai tro mot sd bién phéap
gitt am doi voi ngd vu Pong tai vung Trung du Bac B

Doan Van Diém*, Tran Danh Thin
Trwong Dai hoc Nong nghiép 1, Trau Quy, Gia Ldm, Ha Noi, Viét Nam

Nhan ngay 17 thang 4 nam 2006

Tém tat. Vu ngd Dong trén ving Trung du Bac bd (TDBB) han han xay ra nghiém trong & hau hét
céc giai doan sinh trudng than 14, phan hoa hoa va lam hat, cac chi s& khi hau nhu hé s6 thuy nhiét
(HTC); chi s6 kho han (K) va chi s& &m (MI) déu phan dnh mic d6 tir han vira (thiéu 4m) dén han
hén nghiém trong (thiéu &m nghiém trong), trit giai doan gieo — 3 14. Han han anh huong x4u toi tat
ca cdc chi tiéu sinh tredng nhu chiéu cao ciy, s6'14, dién tich 14 ngd LVN - 4, dic biét, da lam giam
céc yéu td cau thanh nang suét va chi cho ndng suét 39,3% so v6i diéu kién duoc tudi du am.

Céc bién phap chong han phét huy tac dung gitt &m t6t, lam tang d6 am dat trong thoi ky han
hén nghiém trong. Nho vay, cac chi tiéu sinh trudng ctia ngd nhw chiéu cao cdy, s6'14 va dién tich 14
déu cao. Cac bién phép gilt am ciing gitip cdy phéan hoa hoa, thu phan va van chuyén dinh dudng
v€ hat kha tot nén céc yéu t6 cdu thanh nang suét luén cao hon déi chiing. Trong diéu kién han han
nghiém trong, bién phap che phu nilon cho ning suét cao nhat, dat 191,7% so véi ddi ching, 1ai

thuan trén 3 triéu déng/ha.

1. Dat van dé

Vu ngd Dong thuong béat dau tir thang 9
va két thac thang 12 hang nam, c6 vai tro rat
quan trong trong co cau luan canh ¢ vung
Trung du Bac bo (TDBB). Nho nhiing tiéh bd
ky thuat, nhi€éu giong ngd c6 nang suat cao,
pham chat tét dwoc duwa vao san xuat. Bén
nay ngo dong da tro thanh vu san xudt co
hiéu qua kinh t&'kha cao, lam tang gia tri thu
nhép trén mot don vi dién tich. Khé khan
chinh ctia vu ng6 Dong la diéu kién khi hau,
trong d6 han han thuong anh huong t6i cac
giai doan sinh trueong, thu phan va lam hat
gay nén hién tuwong lép hat, nang suat thap.
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Nhiéu giong ngd mai, yéu cau tham canh cao
xuat hién ¢ vung TDBB nhue LVN4, LVN10,
LVN20, Bioseed 9681, DK - 999... han han da
gdy ra nhi€u ton that cuc bd ¢ cacndng ho [1].

Dé khic phuc nhitng mét han ché va tim
kiém giai phdp phat trién bén viing vu ngd
Dong chang tdi tién hanh danh gia tac dong
ctia han héan, im hiéu vai trd ctia mot s6 bién
phap chong han ddi véi sinh truwong, phat
trién va nang suat ngdé ¢ vung TDBB. Dudi
day la mot s6 két qua da thu duoc.

2. Phuong phéap nghién cttu

a) Danh gid di€u kién han han

Cac chi tiéu khi hau lwa chon theo cac
tiéu chi sau day:
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- Chi tiéu khi hau phai phan anh kha
nang cung cap luong mua va nhu cau nudc &
cac giai doan sinh truwong, phat trién cua cay
trong.

- Chi tiéu phai phan anh quan hé gitta cac
yéu td& khi twong nhu mua, bdc hoi, nhiét do,
btc xa... trong giai doan khi hau dé.

Cac chi tiéu khi hau duoc chon gom:

¢ Chi s0 kho han: K=E/R

¢ Hé¢ s0 thuy nhiét Se-lia-ni-nov: HTC =
R/0,1XtC

# Chis& 4m: MI (%) = 100(R — PET)/PET
trong d6: K- chi sd kho han; E - lwgng boc
hoi (mm); R - luong mua (mm); Zt°C - tong
nhiét d6 (°C); PET - boc thoat hoi nwdc tiém
nang trong mdi giai doan sinh truwong, phat
trién cua ngd [2, 3].

DPanh gia theo céac chi s6 kho han K va HTC

Daénh gia theo chi s6 &m (MI)

Cép han hén K HTC
Khong han <1,0 >0,7
Han nhe 1,1 dén 2,0
Han vira 2,1dén4,0
Han han nghiém trong >4,0 <03

0,5dén 0.7
0,3dén 0,5

Cap am MI

Thiéu &m nghiém trong <-80

Réat thiéu &m -80 dén -60
Thiéu am -60 dén 0
bu am >0

b) Tim hiéu tac dong ctia han han va vai
tro ctia mot sd bién phap chdng han dé6i voi
ngo:

Cac thi nghiém duwoc tién hanh trén loai
dat xam, bac mau (Acp) tai huyén Soéc Son
(Ha Nbi), bd tri hoan toan ngau nhién, dién
tich mdi 6 15 m?, véi 3 1an nhic lai. Déi twong
la giong ngd lai LVN-4 thudéc nhém chin
trung binh, da duwoc Bo NN va PTNT cho khu
virc hoa thang 1 nam 1998, thoi vu gieo hat:
ngay 19/IX - 2004.

Thi nghiém 1: Tim hiéu tac ddng ctia han
han d6i véi sinh treong, phat trién va nang
suat ngd LVN-4, 6 2 cong thizc:

Cong thirc I: ngo trong trong di€u kién ty
nhién (han han)

Cong thtec II: ngd dwoc twdi nudc dinh
ky, dam bao du am (b/C).

Thi nghiém 2: nghién ctru vai tro cia mot
sO bién phap chong han gom 4 cong thiic:

- Cong thitc I: khong dp dung bién phap
gitt am (d6i ching)

- Cong thixc II: st dung nilon che phu git
am.

- Cong thue III: st dung vat liéu gitt am
(Aronzap RS-2), liéu luong 3 kg/sao.

- Cong thitc IV: sit dung rom ra che phu
gilt am.

Tién hanh khao sat cac chi tiéu sinh
trudng, phét trién va nang suat ngo, dién
bién d6 dm dat ¢ cac cong thirc thi nghiém.
D6 dm duogc khao sat ¢ 3 tang dat: 0 — 10 cm,
10 - 20 cm va 20 - 30 cm, xac dinh theo
phuong phap can va say kho ¢ 105°C.

¢) Tinh hiéu qua kinh té: d€ so sanh tc
dung cta cac bién phap gitt &m chong han
chiing toi tinh toan cac chi s6 kinh té'sau:

¢ Lai thuan: RAVC = Tong thu — (chi
phi vat tee + cong lao dong)

¢ Ty s6 thu nhap gia ting: VCR = Thu
nhdp gia tang do chong han/Chi phi vat tw
gilt am.

3. Két qua nghién ctru va thao luan

3.1. Chi s6"khé han ¢ cdc giai dogn sinh truong
ctia ngd vu Dong 2004

Két qua danh gia m&c d6 han han ¢ cac
giai doan sinh truwong, phat trién cta ngd
LVN-4 thu duoc trinh bay ¢ bang 1 va 2.
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Giai doan sinh treong ban dau: tinh ti
lic moc mam dén khi do che phu tham ngo
khoang 10% (cay ngd dat 3 14). Giai doan nay
cay ngd sit dung dinh dudng du tri¢ ti hat,
cay con non, yéu 6t [4]. Nhiét do trung binh
giai doan 30,4°C, tich 6n 394,5°C, nhiét d¢ t6i
thap 25,5°C chua anh hwéng xau téi qud trinh
nay mam va sinh trudng cua cay con. V€ ché
dd mua am, tong luong mua giai doan dat
51,5 mm, hé s¢ thuy nhiét HTC = 13,0; chi s6
kho han K = 0,8 va chi s6 &m MI = - 14,0 1a
diéu kién du am, kha thuan loi cho qud trinh
nay mam, sinh truéng cta ngd.

Giai doan sinh truong dinh dudng: do
che phu cta tham ngd tir 10% dén 70 - 80%,
két thuc giai doan khi cay ngo6 dat 9-10 la.
Cay ng6 dong hoa cac chat dinh dudng tie
dat va hap thu khi CO, dé€ quang hop [4].
Nhiét do trung binh giai doan 27,5°C, t6i cao
36,1°C, t&i thap la 21,2°C, s8 gid néng 121,8

gio, bttc xa quang hop 39,0 Kcal/cm?... dap
tng duoc nhu cau nhiét va bic xa cta cay.
Tuy nhién, tong lwong mua trong giai doan
chi dat 4,0 mm, hé s6 thuy nhiét HTC = 0,1;
chi s6 kho6 han K = 24,4 va chi s6 &m MI = -96,0
phan énh tinh trang han hédn gay git, anh
huong xau dén toc do sinh trueong than 1a.

Giai doan sinh truong sinh thiwc: tham
ngd phat trién than, 1a nhanh d€ d6 che phu
dat téi 100%, cac co quan sinh san hinh
thanh. Vao cudi giai doan, cay ngd hau nhu
ngung sinh truong than 14 nhung dong hoa
cac chat dinh dudng rat manh dé€ xay dung
cd va bap [4]. Nhiét d6 trung binh giai doan
25,1°C, t0i cao 33,9°C, t61 thap 16,8°C, tong s6
gio nang 117,5 gio, biic xa quang hop 4,0
Kcal/cm? la nhiing diéu kién thuan loi d6i voi
ngo. Giai doan nay cay ngd yéu cau rat nhiéu
nude do tdng creong cac hoat dong sinh ly va
boc thoat hoi nudce qua la.

Bang 1. Diéu kién khi tuong céc giai doan sinh trudng ctia ngd vu Déng 2004

Giai doan phat duc Songay ETtb TTB Ning Mua Boc hoi
Gieo-314 13 3945 304 540 515 41,0
3la-101a 20 5222 27,5 121,8 4,0 97,6
1014 - thu phan 29 7280 251 1175 8,0 104,7
Thu phén - thu hoach 42 8343 199 180,3 235 1142

Ghi chu: ZTtb: tich nhiét (°C); TTB: nhiét do trung binh (°C); néng: (gi0); Mua: (mm); bdc hoi: (mm)

80 1
20 - 20 - = 704
©
> 15 > 15 - § 607
3 8 £ 50 -
510- 510- & 40 1
F : 5 00
& 5 & 5 g 207
a 10 -
0 +rrrrrrm 0 +rrrrrmm 0 +rrrrr
x X X x X X x X
® s ® 3 s 8 @

Ngay theo doi

[=—CT-1 —e—CT2|

Ngay theo doi

[=—CT-1 —e—cT2]

Ngay theo doi

| —=—CT-1 —e—CT-2

D& thi 1. Tac déng ctia han han t6i cac chi tiéu sinh trudng cua ngd LVN - 4.
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Tong luong mua giai doan 8,0 mm, hé s&
thiy nhiét HTC = 0,1; chi s6 kho han K=13, 1
va chi s6 &m MI = - 92,0 1a diéu kién han han
nghiém trong, anh huwong xau dén sy hinh
thanh va phat trién cac yéu td cdu thanh nang
suat ngo.

Giai doan chin: kéo dai tir thu phan dén
thu hoach, cac chat dong hoa tap trung vé
hat, trong lwong 1000 hat tang nhanh, phoi
phat trién hoan toan. Nhiét d§ trung binh
19,9°C; t61 cao 30,6 °C, tdi thap 10,0°C, s6 gio

nang 180,3 gid, blic xa quang hop 5,8
kcal/cm?, qua trinh chin chdm do nhiét do
thdp. Giai doan nay van xay ra thiéu dm,
danh gia theo chi s6 kho han (K) va hé s&
thuy nhiét (HTC) thi di€éu kién ¢ mtc han
vira, tong luong mua chi dat 23,5 mm, hé s6
thuy nhiét HTC = 0,3; chi s6 kho han K = 4,9
va chi s6 am MI =-79,0. Do d¢ can phai c6 cac
bién phap gitt am thi qua trinh lam hat méi
khong gdp khé khdn, giam khoi luong 1000
hat.

Bang 2. Chi s6 kho han cac giai doan sinh trudng ctia ngé LVN-4

Giai doan phét duc Songay PAR PET K Rff HTC MI
Gieo-31a 13 600 08 473 13 -14,0
314-1014 20 1007 24,4 40 01 -9,6
10 14 - thy phan 29 10,7 13,1 79 01 -92,0

Thu phén - thu hoach 42

1135 49 226 03 -79,0

Ghi chii: PAR: btic xa quang hop (Kcal/cm?); PET: boc thoat hoi nudc tiém ning (mm); Rff: lugng mua hitu
hiéu (mm); K: chi s6 kho han; HTC: Hé s6 thuy nhiét; MI: chi s& am.

3.2. Tic dong cua han hdn doi voi sinh trieong,
phdt trién va nang sudt ngé LVN-4

Két qua khao sat mot sd chi tiéu sinh
trudng ctia ngd duoc biu dién trén dd thi 1.
Qua d6 thi ta thdy han han da tac dong toi
cac chi tiéu sinh trudng nhu chi€u cao cay, s6
1& trén cay va dién tich 14 r6 rét. So sanh gitta
cong thirc ngod trong trong diéu kién han han
(d€ tw nhién) va duogc twdi, chénh léch vé
chiéu cao cay cuo6i cung la 70,7 cm va chénh
léch dién 1a cao nhat 1én téi 32,7 dm?/cay.

Anh huoéng ctia han han d6i véi yéu t&
cau thanh nang suat ngd (bang 3) cho thay,
han han da lam giam s6 hat trén hang va
khoi lwong 1000 hat. Cong thic trong ngd
trong di€u kién han duong kinh bélp nhoé hon
so v4i duogc twedi 1,0 cm, chiéu dai dudi chudt
tang 2,8 cm. Do cac yéu td cau thanh nang
sudt giam nén nang suat ly thuyét trong di€u
kién han han chi dat 33,4 ta/ha, ndng suat
thyce thu la 25,2 ta/ha (chi dat 39,3% so vdi
diéu kién da 4m).

Bang 3. Anh hudng ctia han han téi yéu t& cdu thanh
nang suat va ndng suit ngd LVN-4

Chi tiéu theo doi Cong thireI Cong thiic T
S6 hang hat/bip 12,5 13,9

S6 hat/hang 26,1 38,1

Chiéu dai bip (cm) 16,5 21,7
Duong kinh bip (cm) 3,9 4,9

Chiéu dai dudi chudt (cm) 4,3 1,5

Trong luong 1000 hat (gr) 215,0 301,0
Nang suat ly thuyét (ta/ha) 33,4 75,9

Néng suét thuc thu (ta/ha) 25,2 64,2

So sanh cac cong thirc (%) 39,3 100,0

3.3. Vai tro cua cdc bién phdp chong han doi véi
dg am dat

Céc loai dat doi nui thanh phan co gidi
nhe thuong c6 kha nang gitt nuwdc kém, vi thé’
vao mua kho can phai c¢d cac bién phap
chong han cho cay trong. D& tim hiéu tac
dung cta bién phap chéng han cho ngd vu
Dong d6i véi d6 dm dat, chang to6i tién hanh
dinh ky phan tich d6 am dat ¢ cac cong thirc
thi nghiém, thoi gian 14y mau cach nhau 10
ngay mot 1an. Két qua duoc trinh bay 6 bang 4.
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Nhin chung cac cong thirc chong han déu
c6 tac dung t6t do6i vdi do am dat. Qua cac
lan phan tich d¢0 dm dat cuia cac bién phap
chéng han déu cao hon d6i ching (CT I) rd
rét. Bién phap che phu nilon (CT II), d6 am
dat bién dong rat it qua cac ky theo doi. Ky
14y mau dat ngay 7/XI d6 am van duy tri &
muc 13,6% trong khi d6i ching chi con
10,6%. Pay la thoi ky nay han han nghiém
trong, bién phap che phu nilon gitt dwoc
luong nudce thoat hoi tir mat dat nén co6 do
am cao. St dung chat gitt am va che phu
rom ra (CT III va CT 1IV), d6 am dat cting duy
tri @ mttc 12,8 - 12,9%. So sanh tac dung cua
cac bién phap chong han thi thay, trong di€u
kién khé han nghiém trong bién phap st
dung chat gitt am va che phu rom ra co tac
dung gitt &m kém hon so véi che phu nilon.

Bang 4. Dién biéh d6 &m & 16p dat 10 - 20 cm

qua cac ky theo doi
(Pon vi : % trong luong dat kho kiét)

3.4. Tic dung ctia mot s bién phdp giiv dm d6i
v0i sinh trwéng ciia ngé LVN —4

Cac bién phap gilt dm déu co tac dung tot
dén toc d6 tang treong chi€u cao cay, s6 14 va
dién tich 1a.

Trong diéu kién han han (d6i ching) toc
do tang treong chiéu cao cay cham, chi€u cao
cay toi da 146,1 cm. Bién phap che pha ni
16ng gitt am (cong thuc II) gitip chi€u cao cay
tang treong kha nhanh, sau 14 ngay dat 71,5
cm, chi€u cao cay toi da 181,2 cm tang 124,0%
so voi ddi chiing. St dung chat gitt am (Cong
thitc III) va che pht rom ra (cong thikc IV)
chiéu cao cay tdi da va toc do tang truong
tuy cham hon nhung cling cao hon cong thitc
d6i chiing. Thoi ky tang treong so 14 va dién
tich 14 manh nhat vao giai doan ngo 8 - 13 1a.
Toc d tang truong dién tich 14 va dién tich 1a
t0i da sai khac kha lén ¢ cac cong thirc thi
nghiém. Déi chimg (CT I) ¢6 5614 toi da 16,3
14/cay, dién tich 14 35,6 dm?/cay; tiép dén la
cong thixc III va IV teong tng dat 16,8 13/cay,

Ngay theo dai Céng thiic 56,1 dm?cay va 16,6 la/cay, 559 dm?/cay;
I II 10 v cong thire IT ¢6 so 14 toi da 17,2 va dién tich la
8/X 146 146 146 146 62,8 dm?/cayla gia tri cao nhat. Nhu vay cac
18/X 129 143 139 138 bién phdp gitt dam déu thuc day qua trinh
28/X 18 140 134 133 sinh trudng ctia ngd, ddc biét, trong diéu kién
7/X1 106 136 129 12,8 han han nghiém trong bién phap che pht nilon
17/XI 1,2 142 136 136 gitt &m co tac dung tot hon so voi cac bién
27/X1 12,7 15,3 14,8 14,8 , \ Ay e \ )
phap dung chat gitt am va che phu rom ra.
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D& thi 2. Cac bién phép gitr &m véi cac chi tiéu sinh trudong cia ngé LVN-4.
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3.5. Anh hwéng ciia bién phdp giie dm v6i cic yéu
t0’ cdu thanh va ning sudt ngod

Két qua nghién cttu anh huong cua cac
bién phdap chéng han dén cac yéu t6 cau
thanh nang sudt va nang suat ngd thu dugc
trinh bay & bang 5.

Cac bién phap gitt am c6 anh hudng tot
ddi voi sinh truong than 14 nén cac yéu to cau
thanh nang suat ngd ciing kha cao so v6i d6i
chting: s& hang hat/bip dao dong tir 12,5 —
13,1; so hat/hang tt 26,1 — 36,8 va khoi luong
1000 hat tir 215,0 — 294,0 gam. Quy luat dién
bién thdp dan theo tht ty cong thic II (phu
nilon); cong thiec III (sit dung chat gitt dm);
cong thiec IV (pht rom ra) va cong thic I (d61
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chting). Cac chi tiéu chiéu dai bap, duong
kinh bép, chiéu dai dudi chudt gitta cac cong
thite cling c6 dién bién twong tw. V€ nang
suat, cac cong thirc chong han cho ning suat
ly thuyét tie 63,4 — 67,5 ta/ha; d6i ching chi
dat 33,4 ta/ha. Nang suat thuc thu dat duwoc &
cong thire d6i ching 25,5 ta/ha; cong thic 11
(che phu nilon) 48,3 ta/ha, dat 191,7%; cong
thic III (st dung chat gitt dm) 44,5 ta/ha,
176,6% va CT IV (che phu rom ra) 40,9 ta/ha,
162,3% so v6i doi chung. Su khac biét vé
nang sudt thuc thu gitta cdc cong thiec thi
nghiém so véi d6i ching la kha chac chan &
muc xac suat P = 95%.

Bang 5. Cac bién phép gitt &m ddi v6i yéu td cdu thanh va nang suét ciia ngd

Chi tiéu nghién cttu Congthitcl Congthiric2 Congthtic3 Cong thic 4
S& hang hat/bap 12,5 13,1 12,9 12,7

S& hat/hang 26,1 36,8 36,6 36,2

Chiéu dai bip (cm) 16,5 20,1 19,3 19,2

DPuong kinh bép (cm) 3,9 4,4 43 4,1

Chiéu dai dudi chudt (cm) 43 1,7 1,8 1,8

Trong luong 1000 hat (gr) 215,0 294,0 291,0 290,0

Nang suét ly thuyét (ta/ha) 33,4 67,5 65,4 63,4

Nang suét thuc thu (ta/ha) 25,2 48,3 445 40,9

Ning suét thuc so véi déi ching (%) 100,0 191,7 176,6 162,3

CV (%)= 4,7%, LSD,05 = 3,5 ta/ha.

3.6. Hiéu qud kinh té'ciia cdc bign phdp chong han

Thi nghiém cac bién phdp chdng han cho
két qua tot do6i voi do am dat va cay trong.
Dé danh gid toan dién hon tic dung cua

ching, chting t6i tién hanh tinh toan hiéu qua
kinh t& theo thoi diém gia thang XII nam
2005.

Bang 6. Hiéu qua kinh té& ctia c4c bién phép chong han déi véi ngod
Don vj tinh: 1000 d6ng

Céng thiic  Nangsuat (ta/ha) Tong thu Chi phi Lai thudn Gid tri
Vatte Téngs6 (RAVC) (VCR)

I 25,2 7 308,0 40425 66225 6855 -

I 48,3 140070 79575 108075 31995 1,6

I 44,5 129050 82545 109695 19355 1,3

1\% 40,9 11861,0 67425 95925 22685 1,6

Két qua thu dugc cho thay, bién phéap che
phu nilon (cong thirc II) cho lai thuan 3 199

500 dong, VCR = 1,6 dat hiéu qua kinh té cao
nhat. Bién phap che pha rom ra cling cho
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hiéu qua kinh t& kha (lai thuan 2 268 500
ddéng, VCR = 1,6). Riéng st dung chat gitt dm
tuy tac dung t6t ddi voi cay trong nhung do
gia thanh cao nén hiéu qua kinh té rat thap.
Vi thé trong san xudt chi nén st dung nilon
hodc rom ra che pha gitt am cho ngdé vu
Dong la t6t nhat. Tuy nhién, sau khi thu
hoach can cht y thu gom nilon d€ tranh gay
6 nhiém mai treong dat.

4. Két luan

1) Vu ngo6 Doéng 2004 han han xay ra
nghiém trong ¢ hau hét cic giai doan sinh
tredng than 14, phan hod hoa va lam hat, cac
chi s6 khi hau nhu hé s6 thuy nhiét (HTC);
chi s6 kho han (K) va chi s6 &m (MI) déu
phan anh murc d6 tir han vira (thiéu am) dén
han nghiém trong (thiéu am nghiém trong),
trit giai doan gieo — 3 la. Han han da lam
giam cac yéu t6 cdu thanh nang sudt ngd
LVN-4 va chi cho ning suat 39,3% so voi
diéu kién dwoc twdi da am.

2) Cac bién phap chong han phat huy tac
dung gitt dm tot, lam tang dd am dat trong
thoi ky han han nghiém trong, gitip cay ngd
phan hod hoa, thu phan va van chuyén dinh
dudng vé hat kha tot. Trong d6, bién phap
che phu nilon cho ning suat cao nhat, dat

191,7% so véi ddi chung, 1ai thuan trén 3
triéu dong/ha.

Loi cdm on

Cdc tdc gia xin chdn thanh cam on Trung tdm
hé tro nghién civu chiu A va Quij Gido duc cao
hoc Han Qudc da tai tro cho dé tai.
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Assessement of drought impacts and some keeping soil

moisture measures on winter maize in midland area of

Northern Vietham

Doan Van Diem, Tran Danh Thin

Hanoi Agricultural University, Trau Quy, Gia Lam, Hanoi, Vietnam

The drought occurs at all growth and development stages of winter maize in midland area of
Northern Vietnam. Results of study pointed out that climate indicators such as hydrological — thermal
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coefficient (HTC), drought index (K) and moisture index (MI) were in drought from moderate
(moisture defficiency) to serious levels (serious moisture defficiency), except stage from seeding to
three leaves. The drought affected growth indicators such as plant heigh, leaf number and leaf area...
of LVN-4 variety. Especially, the drought decreased yield components and the yield just obtained
about 39,3 percent compared with suitable moisture condition.

Drought resistant measures for winter maize (covering by plastic; covering by straw and using
absorbent material ARONZAP RS-2) had effects obviously on soil moisture when serious drought
occurred. So growth indicators of maize such as plant height, leaf number and leaf area... are higher
than the control. Drought resistant measures also make maize development stages better (flowering
and maturing). So the yield components and yield of winter maize are higher than the control.

Espescially, covering by plastic gaved the highest yield. This treatment also provided high
economic efficiency. Net return gained over 3 milion VND per hecta, about 191,5% compared with the
control.



