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Tém tit: Viéc tang san heong lrong thwe véi nguon nwée san cé han ché la rat quan trong trong hoat
déng canh tdc néng nghiép. Tuy nhién, hoat dong sinh Iy ciia cdy trong chiu anh hudng tir ché dg quan
Iy mede trén rudng, qua dé truec tiép anh huong dén nang sudt cia cdy trong, ciing la yéu té han ché lon
nhdt doi véi muc tiéu tang san leong trén toan thé giGi. Vi vdy, nghién ciru ché @ twéi phit hop nham
giip cdy trong sir dung mede hidu qua hon ma khong han ché sw phdt trién ciia cdy mang lai hiéu qua

tiét kiém nudc va ting san nham hiwdng t6&i muc tiéu xdy dung nén néng nghiép bén viing.
Tir khoa: ciy ngd, ché d6 tudi, thiéu hut nude, thich nghi han han.

1. PAT VAN PE

Quan diém tudi truyén thong trudc diy dugc
xay dung dua trén nhu cau nudc cia cay trong va
chi ra ring ning sudt cua cdy trong c6 quan hé
chit ché voi viée thoa min nhu cau nude nay. Tuy
nhién, cac nghién ctru khac ciing ching minh rang
cay tréng néu trong diéu kién chiu han & thoi gian
va murc d§ thich hop cling ¢6 nhirng phan ung tich
cuc dén sy ting trudong, phat trién va ning suit
cudi cing.

Tudi tham hut nude (Deficit Irrigation hodc
Regulated deficit irrigation) 1a phuong phép tudi
tiét kiém nudc duogc dé xuat dua trén sy két hop
cua nguyén 1y tinh toan ché d6 tudi va phan ung
cua cy trong véi diéu kién bi han. Ché d6 tuéi
tham hut nuéc da dugc nghién cuu & nhiéu nuée
trén thé gidi va dat duoc nhitng két qua nhat
dinh. Co so 1y luédn cua tudi tham hut nudc cho
cdy trong 1a dwa vao kha ning cép ciia ngudn
nuoc, dua vao quy luat nhu cAu nudc cua cay
trong trong cac giai doan sinh truong khac nhau
va muc d6 thich Gng voi diéu kién bi han ma chu
dong e ché cip nude dé diéu tiét dong thai sinh
truong & phan than trén va phan ré cay, khong
ché sinh truong dinh dudng, diéu tiét sy phan
phéi san pham cua qua trinh quang hop dén cac
co quan, tir d6 cdi thién sy sinh trudng cua cay
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trong véi yéu cau nudc trong dat dé dat duoc
muc tiéu tiét kiém nudc, san lugng cao, t8i wu va
hi¢u qua (FAO 1992, C.Kinda 2002, Gernot
Bodner). Vi vay viéc xay dung ché d6 tudi phu
hop khéng chi tiét kiém nudc ma con mang lai
hi€u qua tang san la muc tiéu hudng t4i cua khoa
hoc tudi hién dai.

Céc nghién ctru trude day da chi ra néu cay
trong bi han trong giai doan ddu khong nhirng
khong anh huéng dén sinh truéng ma con tao ra
nhitng kich thich c6 lgi cho sy phat trién cua
cdy trong & giai doan sau nay (FAO 1992,
Gernot Bodner va cong sy 2015). Dya trén tién
dé dam bao nang suit cua cdy trong trong diéu
kién bi han nén bai bdo nay nghién ctru anh
hudng cua cac mic do thiéu hut nude trong giai
doan dau dén sy sinh trudng va phat trién ciing
nhu ning suit cudi cung cua cdy ngd, qua do
phan tich kha ning phan phdi ngudn nudc tudi
trong cac giai doan sinh trudéng cua cay ngod
trong diéu kién han chéngudn cip dé dat duoc
nang suat ti uu.

2. TONG QUAN THi NGHIEM VA
PHUONG PHAP NGHIEN CUU

2.1. Pia diém va thoi gian thi nghiém

Khu vuc thi nghiém thudc huyén Van Giang,
tinh Hung Yén nam trong ving ddng bang song
Hong nén c6 cac dac diém tuong dong véi ving
khi hau cia dong bang séng Hong: sé gio nang
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trung binh 1650 gid/nam, nhiét do trung binh
23.2°C, nhiét d6 trung binh thang thap nhit 1a
16°C, téng nhiét do trung binh nim 8500 -
8600°C, luong mua trung binh 1450 - 1650mm
nhung phan b6 khong déu trong nim va diéu kién
thd nhudng 1a dit phu sa song Hong. Nhu vay
didu kién ty nhién ciia ving nghién ctru rit phu
hop cho phat trién canh tic nong nghiép.

2.2. Thiét ké cong thirc thi nghiém

Thi nghiém bd tri 3 cong thirc thi nghiém
(CTTN) 1a thiéu hyt nhe (LD), thiéu hut vira
(MD) va thiéu hut nang (SD) va 1 cong thirc d6i
chung (FI) voi sb 1an lap lai cia mdi CTTN la
1214n, mdi 6 thi nghiém 1a mét 1an lip lai. Tong
sb 6 thi nghiém 1a 48 6. Mdi 6 thi nghiém c6
kich thuéc 1a 0.7m*0.9m duoc bao bo xung
quanh nhim tranh tran nuéce khi tudi. Mic tudi
mdi 1an cua cong thire dbi chirng duogc tinh toan
dua vao cong thuc tudi tang san cho cay ngod véi
tung giai doan sinh truéng theo TCVN 8641-
2011. Muc tudi trong thoi gian thi nghiém cho
cong thuc thiéu hut nhe (LD) 1a giam 20% so
v6i d6i chirng, thiéu hut vira(MD) la giam 40%
so vGi ddi chimg, thiéu hyt ning (SD) la giam
50% so voi dbi ching.

Thoi gian bat dau thi nghiém dugc tinh tir khi
70% sb ciy ngd c6 trén 3 14 that (khoang ngay thir
14 sau khi gieo). Thoi gian thi nghiém tudi tham
hut kéo dai 15 ngay. Khi két thiic thoi gian thi
nghiém thi cac CTTN duoc tudi nhu ddi chimg
dén khi thu hoach.

2.3. Céc chi tiéu quan tric
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Hinh 3.1. Dién bién toc dé ting chiéu cao cdy
cuia cac CTTN trong thoi gian thi nghiém

Thi nghiém quan tric céc chi tiéu vé& sinh
trudng va nang suat cia ciy trong nhu sau:

- Chiéu cao cay: do truc tiép tir gbc dén vut
ngon cdy, do trong subt thoi gian thi nghiém va
cach 3 ngay do mot lan.

- Puodng kinh gdc, khdi lwong bép, dudng kinh
bap, khdi lwgng than trén cia cdy, s6 hang moi
bép, s6 hat mdi hang 1a cac chi tiéu quan tric cua
cdy va bép chinh tai thoi diém thu hoach.

- Ty 1& chiéu dai bap c6 hat 1a ty 1& giira
chiéu dai cua sb hat trong 1 hang so véi chiéu
dai cua bap.

3. KET QUA VA THAO LUAN

3.1. Anh hwéng ciia cac mirc d9 thiéu hut
nwéc dén sy sinh truong va phat trién cia ciy
ngd trong giai doan khong ché tuéi.

Cay tréng khi bi han & mbi thoi doan sinh
truong déu cé nhitng phan tng sinh 1y nhat dinh
dé thich nghi voi diéu kién bat lgi nay. Cac hoat
dong bén trong cua cdy trong duoc didu tiét lai,
nhu dong bét khi khong nham giam béc thoat hoi
nude nén giam quang hop, ... Vi vay lam cho yéu
t6 hinh thai bén ngoai nhu chiéu cao cdy, bé rong
14, chiéu day 1a... co nhiing sai khic so véi cay
trdng duoc tudi du. Tuy nhién, mdi giai doan sinh
truong khac nhau thi phan (mg cta cdy trong khi
bi han ciling khac nhau nén su sai khac nay ciing
khéc nhau.

Anh huong cua su thiéu hut nudc & giai doan
dau dén sinh truong va phat trién cia cdy ngd
dugc thé hién qua dién bién tdc d6 ting chiéu cao
cay nhu trong hinh 3.1.
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Hinh 3.2. Dién bién toc do tang chiéu cao cay
cua cac CTTN sau thoi gian thi nghiém
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Vi téc do ting chidu cao cay (%)ZW’
trong do: Ho, H; (cm) 1an luot 1a chiéu cao cay tai thoi
diém bét dau thi nghiém va & ngay thir i sau gieo

Theo hinh 3.1 thi téc d6 ting chidu cao cdy cua
cac cong thirc ¢6 xu thé ting gidng nhau va 3
CTTN c6 téc do ting cao hon so voi cong thirc
d6i ching. Két thuc giai doan thi nghiém, cong
thirc d6i ching tang chiéu cao 1a 133.64% so véi
lic bat dau thi nghiém, va thap hon cong thirc LD
1a 3.81%, thap hon cong thirc MD 1a 4.25% va
cong thirc SD 1a 4.65%. Piéu nay da dugc Barbara
Steuer va cOng su (1988) giai thich rang trong
diéu kién bi han, cdy trong kich hoat ché do tu bao
ton nude cho phép thuc vat hép thu khi cacbonic
trong khi giam thiéu sy mat nude nén van duy tri
dugc sy sinh trudng binh thuong. Nhu vay, trong

giai doan dau néu chiu thiéu hut nuée thi su sinh
truong va phat trién cia cay ngd khong co khac
biét nhiéu so voi tudi day du (Kerbiriou va cong
su, 2013; Kariuki va cong su, 2016).

3.2. Anh hwéng ciia cac mirc dd thiéu hut
nuéc dén sy phiat trién va hinh thai ciia cdy ngd
giai doan sau twdi thiam hut nwée

Theo hinh 3.2 cho thiy téc d6 ting chiéu cao
cua cay ngd sau khi chiu thiéu hut nudc tudi
trong giai doan déu ¢ trong giai doan sau giita
cac CTTN co6 su khac biét khong rd rang so véi
dbi chimg(-1.30%- 2.73%). Ngoai ra, anh hudng
ctia cac muc do thiéu hut nude & giai doan dau
trong cac CTTN dén cac dic diém hinh thai cua
cdy ngd dén khi thu hoach duoc thdng ké trong
bang sau.

Biang 3.1. Thong ké cac yéu té hinh thai ciy ngd ciia cac CTTN

Puong kinh gbc Chiéu cao cay Bé rong 14 16n nhat | Khéi luong than trén
CTIN bK) (H) B) tuoi (Wshoot)

bK +/- so voi H +/- so voi B +/-50 Vo1 | Wgool | +/-s0 voi

(cm) FI (%) (cm) FI (%) (cm) FI (%) ) FI (%)
FI 2.24 0.00 206.3 0.00 10.30 0.00 604.3 0.00
LD 2.22 -0.89 207.6 +0.63 10.80 +4.85 620.2 +2.63
MD 2.26 +0.89 210.0 +1.79 10.00 291 628.7 +4.04
SD 2.30 +2.68 205.3 -0.47 10.30 0.00 627.4 +3.82

Dua vao két qua cua bang 3.1 cho thdy, cac
chi tidu vé& hinh thai ctua cdy ngd dén khi thu
hoach cua cac CTTN déu co chénh léch khong
dang ké so voi cong thirc ddi chung, trong d6
tham chi c¢6 nhitng chi tiéu cao hon so v&i dbi
ching. So vé6i ddi chimg, cong thirc SD c6 dudng
kinh gdc cao hon 2.68%, cong thirc MD c6 chiéu
cao cdy cao hon 1.79%, cong thirc MD ¢ khdi
luong than trén cao hon 4.04% va cong thirc LD
c6 bé rong 14 16n nhit cao hon 4.85%. Nhu viy,
két qua nay ciing twong ddng voi cac nghién ctru
trude day khi thdy rang trong giai doan dau khi
cdy ngd chiu thiéu hut nudc tudi thi khong nhiing
khong anh huong dén giai doan khéng ché trude
d6 ma con kich thich téc do ting truong cua cay
cao hon so voi dugc tudi day du & ca giai doan do
va khong anh hudng dén & giai doan sau tudi tham

hut (Chu Anh Tiép va Li Fu Sheng 2012, £
Z8va cong su 2015).

3.3. Anh hwéng ciia mirc dd thiéu hut dén
ning suit.

Turner (1990) cho rang viéc trc ché luong nude
cho cdy trong ¢ giai doan dau 1a thich hop va ¢6
lgi cho nang suét cudi cung cua cay tréng. Két qua
ctia thi nghiém thé hién trong bang 3.2 ciing tuong
ddng v6i quan diém néu trén.

Ning suét ciy trong c6 lién quan dén cac yéu
t6 cau thanh ning suat nhu khdi lwong bap tuoi,
duong kinh bip, s6 hang va s6 hat mdi hang. So
v6i d6i chung, cac cong thirc thi nghiém c6 khoi
lwong bép tuoi cao hon lan luot 1a 2.09% (LD),
3.86% (MD) va 2.76% (SD). Két qua thi nghiém
cho thiy céc chi tiéu cdu thanh ning suat nay cua
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cac cong thire thi nghiém hau nhu déu cao hon ddi
ching, trong d6 cong thirc MD mang lai hi¢éu qua

tang truong tot hon 2 cong thirc thi nghiém con lai
& hau hét cac chi tiéu.

Biang 3.2. Bang thong ké yéu t6 cAu thanh ning suit & cac CTTN

CTTN Khdi luong bip Puong kinh bap Séhang/ | Séhat/ | Tylé chiéu
+/- So voi D +/- So véi bép hang dai bap c6
KL (g) | DC (%) (cm) DC (%) hat
FI 282.2 0.00 5.76 0.00 13.5 36.80 0.913
LD 288.1 +2.09 5.96 +3.47 13.5 37.00 0.931
MD 293.1 +3.86 591 +2.60 13.0 37.25 0.926
SD 290.0 +2.76 5.68 -1.39 13.0 37.20 0.918

3.4. Hiéu qua sir dung nuwéc

Biang 3.3. Bang thong ké hi¢u qua sir dung nwée trong cic CTTN

Ning sudt thue thu Téng mirc tudi Hiéu suét sir dung nudc
CTTN +/- so v6i BC +/- so voi BC WUE +/- so v6i BC
Plkgha) o | M e (kg/m) %)
FI 11333.33 0.00 191.2 0.00 495 0.00
LD 11506.67 +1.53 186.2 -2.62 5.07 +2.35
MD 11465.40 +1.17 181.5 -5.07 5.11 +3.17
SD 11419.68 +0.76 176.6 -7.64 5.09 +2.77

Theo bang 3.3, so véi cong thic ddi ching,
luong nudc tudi trong cac CTTN gidm tur 2.62%-
7.64%, hi€u qua st dung nudc tudi cao hon
2.35%-3.17%. Vi giai doan dau chi kéo dai 2
tudn nén viéc chu dong cat giam lwong nudc tudi
trong giai doan nay mang lai hi¢u qua tiét kiém
nude twong ddi it so v4i toan bo thoi gian sinh
truéng cua cay ngd6. Tuy vay, so véi hi€u qua
tang san luong ciy trong di phan tich ¢ trén thi
hi¢u qua tiét kiém nuéc van duoc danh gia la co
¥ nghia.

4. KET LUAN VA KIEN NGHI

Ché @6 tudi tham hut nude loi dung dic diém
thich nghi cua ciy trong trong diéu kién bi han dé
chu dong cat giam luong nude tudi, qua dé kich
hoat ché d6 diéu tiét, phan phdi lai ngudn nude

TAI LIEU THAM KHAO

trong cac hoat dong sinh 1y cua cdy trong. Két
quéa cua thi nghiém nay cho thay anh huong cia
su thiéu hut nudc tudi dén céc chi tiéu vé hinh
thai, dién bién phét trién va nang suat cudi cliing
cta cdy ngd trong giai doan dau déu cao hon so
v6i ché @6 tudi truyén thdng, trong d6 muc do
thiéu hut trung binh dem lai hiéu qua tdt nhat vé
ddc diém hinh thai va mic d6 thiéu hut nhe dem
lai hidu qua tot nhat vé nang sudt va muc do thiéu
hut nang dem lai hiéu qua tot vé su dung nudc.
Qua két qua thi nghiém nhén thiy thoi gian thich
hop chiu thiéu hut nuéc 1a dén ngay thtr 30 sau
khi gieo. Tuy nhién dé c6 nhirng danh gia chinh
xac hon thi cin tién hanh thi nghiém thém trong
thoi gian sau nira.

Chu Anh Tiép, Li Fu Sheng (2012). Anh huéng ciia do thiéu hut nuwée & cdce giai doan sinh trudng dén
quang hop, nang sudt va hiéu sudt sir dung nuwée cia ngé nép, Tap chi Khoa hoc va phat trién,

truong Pai hoc Nong nghiép Ha Noi.
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Abtract:
EVALUTING MAIZEGROWTH AND COMPONENTS OF
PRODUCTIONUNDER WATER DEFICIT IN THE EARLY PERIOD

Increasing crops production in agiculture is more difficult when the water resource is becoming
limited. However, the crop physiological is influenced by the water management regime, thereby
affecting the productivity of the crop directly. Therefore, studying about irrigation regime under climate
change’s conditions will help plants to use water more efficiently and will not affectto plants growth at
the same time. That provides water saving and increasing plant production to approach to sustainable
agriculture.

Keywords: maize, irrigation regime, deficit irrigation, plant drought response.
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