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Abstract: In order to explore the effects of different irrigation methods on different drought-resistant
wheat cultivars in Huang-huai wheat region, an experiment was carried out with drought-resistant wheat
cultivar Aikang 58 (AK58) and drought-sensitive wheat cultivar Zhengmai 7698 (ZM7698) ,which were
widely planted in the Huang-huai wheat region. The effect of different irrigation treatments on the
population size,individual development,yield components of two wheat cultivars under a quota irrigation
with 200 mm during the whole growth period with different distribution modes between jointing stage and
flowering stage were studied. The results showed that ZM7698 had the highest population size and
secondary root number in the case of uniform irrigation with 100 mm at jointing stage and flowering stage
(B1F1) ,while AK58 had the highest population size and secondary root number in the case of irrigation
amount of 200 mm at the jointing stage ( B2F0). Both two wheat varieties had the highest plant height
under B2FO treatment,B1F1 treatment of ZM7698 and BOF2 treatment of AK58 significantly reduced the
plant height compared with B2FO treatment respectively. Under B1F1 and BOF2 treatments, the
chlorophyll contents of flag leaves of both AK58 and ZM7698 decreased significantly, and the decrease
extent was larger in ZM7698 than that in AK58 compared with B2FO treatment. The responses of spikelet
fertility of ZM7698 and AKS58 to different irrigation treatment were different, the set spikelet ratio of
ZM7698 showed as BOF2 > B1F1 > B2F1 ,while AK58 showed as B1F1 > BOF2 > B2FO0. The yield, spike
number, grain number per spike and thousand grains weight of AK58 showed as B1F1 > B2F0 > BOF2,
B2F0 > B1F1 > BOF2,B1F1 > B2FO > BOF2 and BOF2 > B1F1 > B2FO, respectively. While the yield,
spike number, grain number per spike and thousand grains weight of ZM7698 showed as B1F1 > BOF2 >
B2F0,B2F0 > B1F1 > BOF2 ,B2F0 > BOF2 > B1F1 and BOF2 > B1F1 > B2F0. The thousand grains weight
of strong kernels of AK58 and ZM7698 both significantly increased with the increase of irrigation amount
at flowering stage,but the increase extent was larger in AK58 than that in ZM7698. The thousand kernels
weight of weak kernels of ZM7698 only had significant difference between B1F1 treatment and BOF2
treatment , while that of AK58 was significantly higher in B1F1 and BOF2 treatments than that in BOF2
treatment. In conclusions, both AK58 and ZM7698 had the highest yield under uniform irrigation at
jointing stage and flowering stage ( BI1F1 ), but the yield components were different among different
treatments ; the different sensibility of spikelet development, filling processes of strong kernels and weak
kernels to soil water content at jointing stage and flowering stage caused the different yield components of
ZM7698 and AKSS.

Key words; Winter wheat; Population size; Irrigation; Chlorophyll content; Yield
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Tab.1 The effect of different irrigation treatments on the growth and development of wheat

FEARE B/ ( x 10* #/hm?)

BEARBCRE/( x10* 2£/hm?)

WA (/1K)

Citi*j]ar Trﬁf&nt Basic seedling Population size/ Secondary root Pfjtrfjh/f::izhl
number/ ( x 10* plants/ha) ( x10* stems/ha) number/ ( roots/plant )
ZM7698 B2F0 238.50a 600. 15d 38.95a 52.00bc
B1F1 244.95a 610.05d 40.67a 47.00d
BOF2 241.95a 570.30e 27.07d 47.67d
AKS8 B2F0 243.90a 772.65a 33.88b 55.50a
B1F1 244.95a 720.15b 32.17be 51.67c¢
BOF2 240.15a 675.30¢ 30.50¢ 48.67d

T < R S ECE 5 AN [ /NG 5 B A [R] Ak 3 ) 22 57 |2 3% (P <0.05) , R [l

Note: The different lowercase letters after data of the same column mean significant differences among different treatments of the same cultivar( P <

0.05) ,the same below.
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Fig.1 The effect of different irrigation treatments {18 B1F1 Ab B 45 sz /N B b %R 5 O 22 /N EE R
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Tab.2 The effect of different irrigation treatments on spikelet fertility of wheat
. INEE (/) SN EEEY (A1) RNENFEEL (AT SN R % ANZENFEIL R %
i iy pogil L. . . . - . . .
. Spikelet number Seed-setting spikelet Sterile spikelet Seed-setting Sterile
Cultivar ~ Treatment . K X K N . X
per spike number per spike number per spike spikelet ratio spikelet ratio
ZM7698 B2F0 19.67¢ 18.83¢ 0.83¢ 95.90 4.10
B1F1 19.33d 18.67¢ 0.67d 96.61 3.39
BOF2 19.22d 18.56¢ 0.67d 96.72 3.28
AKS8 B2F0 21.83a 20.83a 1.00a 95.49 4.51
B1F1 21.89a 21.00a 0.89hbc 96.04 3.96
BOF2 21.22b 20.28b 0.94b 95.55 4.45

7 IR TE M R BRI S R E R bR, 0
3 R, XF T ZM7698 K i, B2FO 4b 3 /N A7 77 5
e fIG, BIF] AP i 5,3 AN Ab B ] 7 22 5 35t 3% 5 %)
F AKS8 >k i3, BIFL 4b B 5= & fx 5, B2FO Ab ik
Z HEERARE AR E ST BOF2 4b3#, X}
F ZM7698 K i, T-8L i i 7F BIF1 fil BOF2 4b BE 2
() A 2 25 S (A 3 25 = T B2FO Ab 3 ; ok 4
F Ik B2F0 > BOF2 >BI1F1, &b ¥ 1] 22 55 # 35 31] g 2%

KO BB 7E B2FO 1 BIF1 Ab B 2 o] % F i 2 2%
5, (A¥ 2 S T BOF2 Zh B, X F AKSS ki, T
BT DL BOF2 43 5, 3 = T B1F1 Fil B2FO
Ab PR, B2FO ib A A ; BER B SR B B1FL >B2FO >
BOF2, b 3 1] 22 5 ¥ 3k 21 | 2 K7 BB R Ay
B2F0 >B1F1>BOF2, Hiv  B2FO 4b 3l 5 Ho At 2 4> kb B
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Tab.3 The effects of different irrigation treatments on wheat yield and its components

sty ol Ak 31 Fe 4/ (kg/hm?) TR g R B/ ( x10*/hm*)
Cultivar Treatment Yield 1 000-grain weight Grains number per spike Spike number
ZM7698 B2F0 6 598.63d 45. 14c 35.68a 463.50¢
B1F1 8 041.40a 54.22a 32.01c 462.00c
BOF2 7 046.01¢ 54.82a 33.90b 411.00d
AKS8 B2F0 7 307.02bc 40.66d 33.74b 577.50a
BIFI 7 406.17b 42.38d 36.67a 525.00b
BOF2 6 622.27d 49.75b 30.46¢ 507.00b

Tk — 2P BF 5T TR R R IR ER 23 5l
5 Ak LAY 55 SO A 55 SORE B TORL B EAT 10 E .
UniEl 2 o, ZM7698 5 S0k T4 o 5 i 3 T 42 1919

K A 36 I 2 4 v, TN 55 okl 2% Bk BOF2 4b B
BEST BIFL Ab B, H b4 PR 1E] 22 39 R B 3
AKSS8 i oy T 5t B 2 T 6 309 HE /K = A9 34
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