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Fig.1 Rainfall and irrigation time in growth period
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Table 1 Effect of irrigation at different growth stages and nitrogen fertilization on plant height of spring wheat

FREFMAALE HAAF 16 #4 /5 8 K3 Dayo efter sowing (d)
Irrigation treatment Nitrogen level 47 58 79 106
No 28.06d 49.51cd 64.93jk 65. 13hi
N 31.28¢ 50.65¢ 74.201f 74.96d
& N, 35.17b 56.28ab 79.49bc 80.13b
N 36.11ab 57.94ab 84.34a 84.99a
No 25.39¢ 38. 14 63.18jki 63.29§
N 27.984 39.28hi 63.28jkl 63.33§
n N, 28.14d 40.97¢h 65. 14 65.85h
N 29.96¢ 44,571 68.93i 69.39
N 27.99d 46.73f 62.201 63.69ij
N 30.48¢ 49.35:d 68. 68i 70.10fg
7 N, 34.82b 50.91¢ 73.34fg 74.81d
N 36.31ab 56.18b 77.04de 78.83be
N 28.08d 46.63¢f 62.77k1 63.87ij
N 30.85¢ 49.32cd 71.47¢h 71.89¢
" N, 35.27b 56.71ab 74.94¢ 75.02d
N 37.04a 58.59% 77.68cd 71.76¢
N 28.244 48.23de 64.895k 65.72h
N, 31.68c 49.29¢d 75.12¢f 71.23¢f
™ N, 34.93b 56.31ab 80.31b 79.62b
N 36.41ab 58.13ab 83.84a 84.37a
N 25.16¢ 39.26bi 64.90jk 64.99hi
N 27.26d 39.88hi 68.89i 68.94g
s N, 34.93b 42.26¢ 69.88hi 70.091g
N, 30.01¢ 45.19¢ 71.85gh 71.92
BEUHRR(F ) Sigificant level ( F value)
M Irigation 9.07"* 63.31" " 9.40°* §.52" "
BB KF Nitrogen level 33.92°° 2.4 2%.77""* 2.58"*
K4} x EBRKF Irrigation x Nitrogen level 7.32°" 4.40"° 17.03°* 31.55%

W RRERBE » » RRERBEENEFEEFNER P=5%KFTREHLZR . UTH,
Note: * means significant difference, while * * means much significant difference; a » b and ¢ means significant difference in Duncan (P =0.05) . They

are the same in the following.
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Table 2 Effect of irrigation at different growth stages and nitrogen fertilization on leaf area index of spring wheat
FALEHAALA AR AT #6745 ) KK Days after sowing (d)
Ligation treatment Nitrogen level 51 s8 81 106
No 1.091gh 1.251ghij 1.63¢f 1.88hij
N 1.30de 1.63cdef 2.03d 2.67fg .
& N, 1.60be 1.95¢d 3.22b 3.60abe
N, 2.19a 3.57a 3.90a 3.95a
No 0.95h 0.88j 1.16i 1.77ijk
N 1.04gh 1.03j 1.24hi 1.85hij
m N, 1.10fgh 1.231ghij 1.6lef 2.08hi
N, 1.48¢d 1.55defgh 2.15d 3.33cde
N, 1.04gh 1.055 1.38fghi : 1.53k
n N 1.25¢ 1.20ghij 2.284 2.15hi
N, 1.60bc 1.62cdef 2.80c 3.18cde
N; 2.22a 3.01b 3.40b 3.50abed
No 1.12efgh 1. 14hij 1.27ghi 1.88hij
N, 1.26ef 1.51efghi 2.00d 2.05hi
T? N, 1.70b 1.98¢ 2.75¢ 2.88¢f
N; 2.28a 3.62a 3.73a 3.53abe
No 1. 2¢fgh 1. 16kij 1.50efg 1.455
™ N 1.30de 1.59cdefg 2.20d 2.32gh
N, 1.56bc 1.90cde 3.28b 3.45abed
N, 2.21a 3.601a 3.46b 3.85ab
No 1.00gh 0.90j 1.21hi 1.40jk
Ny 1.076gh 1.115 1.46efgh 1.27k
B N, 1.18¢fg 1. 18ghij 1.72¢ 3.00def
N, 1.65be 1.55defgh 2.25d 3.38bcde
BXKERR(F{H) Significant level ( F value)
% Imigation 8.61""° 5.01°° 9.79* " 3.82°
FBEKF Nitrogen level 60.24" " 22.95% 35.99"° 51.28"°
7K 43 x AKX T Trrigation x Nitrogen level 4.83°" 10.14"* 13.29°* 3.77°°
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Table 3 Effect of irrigation at different growth stages and nitrogen fertilization on yield and yield components of spring wheat

2
»axfm&fg ’iﬂf Gﬁﬁf&r AR 1) Toﬁ»i;r(aﬁ PR FHR (k) e
Irrigation treatment  level spike small ears weight ield Dry matter index
o 25.80bede 6766e 48.10ab 4802.50¢ 12387.44¢hi 0.39k
M 26.20bede 6860¢ 48.89ab 5908.70e 12984.610g 0. 461ghij
x N 26.30bode 7985he 49.62ab 8127.76a 14274 .32¢d 0.57be
N 40.658 9376a 46.80ab 8287.34a 18557.71a 0.45ghij
Mo 24.20bede 67666 41.74ab 3722.41i 7703.85p 0.48¢fg
N 21.40de 6844¢ 48.71ab 4662.185 8265.07p 0.56bc
m N, 20.00¢ 6813¢ 41.57b 4832.44g 9717.36n 0.50ef
N 29 .00bede 8016be 47.48ab 6956.78¢ 11746 .50k 0.59abe
N 24.65hede 68606 50.03ab 3572.24ij 10700. 661m 0.331
N 29.10bede 7611cd " 50.39ab 4810.30g 1102739k 0.44hij
b N, 30.05bed 8079be 48.23ab 7679.04b 13866..30de 0.55¢d
SN, 33.10sb 8251be 50.250b 8249.27a 13419 .21¢f 0.62a
N 27.95bede 7063de 48.71ab 3670.88i 11941..91hij 0.311
N 33.50ab 8032be 48.89ab 5791.99 12510.94gh 0.46ghi
” N, 27 .60bede 7751be 47.42ab 7707.10b 12901 .76fg 0.60ab
N 28..15hede 8031be 46.67ab 6249.47d 14827.72¢ 0.42ijk
No 28.25bede 7063de 47.81ab 4242.7Th 10283 . 26mn 0.41jk
N 26.95bede 7000de 47.27ab 5268.98f 11341.61jd 0. 46fghi
™ N 27.30bede 7875be 46.61ab 6887.94¢ 13380. 12¢f 0.51de
N 30.00bed 8360b 45.92ab 7502.70b 15503.06b 0.48¢fg
N 19.95¢ 6625¢ 41.81ab 3318.01 7680.40p 0.43hij
N 22.55cde 6375¢ 41.86ab 3740.82i 7903.95p 0.47efgh
1 N, 23.30cde 7032de 46.60sb 4614.91g $977.920 0.51de
N 31.70be 8454b 50.76a 6213.36d 11164.95k1 0.56bed
B Irrigation 2.60 1.91 1.24 5.38°* 32.22"° 1.04
ZUE K Nitrogen level 5.5°" 14.92** 0.62 28.11°° 33.39° " 7.40"*
Im:nﬁzﬁgz:iml 1.42 4.23°" 0.77 49.81*° 11.43*" 19.41
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Effect of irrigation at different growth stages and nitrogen fertilization
on growth and yield of spring wheat in Hexi area

KOU Wen-ping, ZHANG Fu-cang” , FENG Lei-lei, ZHANG Peng, WU Li-feng
( Key Laboratory of Agricultural Soil and Water Engineering in Arid and Semiarid Areas ,
Minisiry of Education, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract: The field experiment was conducted and four nitrogen levels and six irrigation treatments at different
growth stages were designed to study the effect of irrigation at different growth stages and nitrogen fertilizer on growth and
yields of spring wheat in Hexi area. The results showed that there had significantly effect on plant height, leaf area index
(LAI) and dry matter accumulation of no irrigation treatments at the seedling stage, jointing stage, heading and filling
stage, seedling stages + heading and filling stage compared with the treatment of irrigation at whole growth stages(CK),
the treatments of no irrigation at the seedling stage and seedling stages + heading and filling stage had more significant im-
pact on plant height, leaf are index(LAI) and dry matter accumulation. At the average nitrogen rate, compared with CK,
the yield of spring wheat was decreases by 25.63% .11.88% .13.67% .10.38% and 34.06% , respectively, with the
no irrigation treatments of seedling, jointing, heading, grain filling stage, the seedling stage + filling stage, a significant
effect on spring stage, followed by the no imrigation in heading and jointing stage + filling stage. There had significantly
improve effect on plant height, leaf area index(LAI), dry matter accumulation, harvest index(HI) kernel number, effec-
tive number of per spike/m’ and yields of the spring wheat with nitrogen fertilization rate increases.

Keywords: spring wheat; irrigation at different growth stages; yield; nitrogen fertilization



