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W OE AAEBELAMGT,EEE W, (3000 m’hm=2) \W,(3 600 m*+hm~2) \W5(4 200 m*+hm~2) W, (4 800
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3741.23 kg-hm ™2, 8 W, W, #1 W, 4L 22 45 & 1 30.42% 13.98% F1 8.44% , £ 7k B F KF (P <0.05), HEHAK
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Effects of drip irrigation on the growth, physiological characteristics
and yield of summer soybean in North Xinjiang

PENG Jiang-long', ZHANG Yong-qiang', WANG Na’, LI Ya-jie', LI Da-ping',
SU Li-li', HU Chun-hui', XU Wen-xiu'

(1. College of Agronomy , Xinjiang Agricultural University , Urumqi, Xinjiang 830052, China;

2. Agricultural Technique Extension Center of Yining County, Yili, Xinjiang 835100, China)

Abstract: A field experiment was conducted in a summer soybean field of North Xinjiang with four drip irrigation
conditions including W;(3 000 m*+hm~2), W,(3 600 m’+hm~2), W5(4 200 m*+hm~?), and W,(4 800 m’+hm~?)
for investigations of leaf area index (LAI), leaf SPAD, net photosynthesis rate( Pn), transpiration rate( Tr), dry matter
accumulation and water use efficiency (WUE) . The results showed that both LAI and SPAD with different irrigations dur-
ing the whole growth stage were in following order: W3 > Wy > W, > W;. From flowering stage to graining stage, with the
increase of irrigation, Pn, Tr and Gs were increased firstly, and then became decreased, whereas intercellular CO, con-
centration ( Ci) exhibited an opposite pattern. Dry matter accumulation showed an “S” curve. The duration of dry matter
rapid accumulation (At¢), the maximum increase rate of dry matter ( Vm) and the total dry matter accumulation were
highest under W3. Also, the highest yield of 3 741.23 kg*hm ™2 was under W5, which was 30.42%, 13.98% and
8.44% higher than that that under W;, W, and W,( P <0.05), respectively. W;, W, and W; treatments resulted in no
significant differences in WUE, which though was higher than W,. It was believed that the suitable drip irrigation quota
was 4 200 m*+hm~? for summer soybean in North Xinjiang.
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Table 1  The amounts of drip irrigation and precipitation under various treatments in different stages

iV The amounts of drip irrigation/ m’ +hm~2)

Treﬁri%ms 4 5 7k 01 ~ FFAE ] FEAEI ~ 253 GESEI] ~ BRI BORN ~ MBS Wit

Fmergence water  Seedling ~ flowering Flowering ~ podding Podding ~ graining Graining ~ maturing Total

Wi 375 750 750 750 375 3000

W, 450 900 900 900 450 3600

W, 525 1050 1050 1050 525 4200

W, 600 1200 1200 1200 600 4800
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Fig.1 Dynamic changes in LAl of summer soybean

under different treatments
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Table 2 Logistic equations and parameter values of dry matter accumulation in aboveground tissues of summer soybean

b Logistic 81575 72 FELERT ] Duration/d Vm )
o : S R
Treatments Logistic equation tn t iy At /(g plant™'-d™")
\A ¥ =20.91/(1 + ¢“:303-0.08100 49.5 34.3 64.6 30.3 0.45 0.997" "
W, y=22.02/(1 + “:373-0.08500 51.4 35.9 66.9 31.0 0.47 0.995" "
W; y =24.65/(1 + 4:31-0.0800 ] 53.1 37.1 69.0 31.9 0.51 0.998" "
W, y =23.46/(1 + #9%-0.0800 53.0 37.7 68.3 30.6 0.50 0.992"

TE o, SRR GGG RS y, IR G T YR B v, TYBUR RECR A B I E] 5 ¢, F £, 23514 Logistic A1 BREUN WA~ 453
B A, TY BRI RRFLEREG Vin, THI BRI KR+« , P <0.05,
Note: ¢, days after planting of summer soybean; y, dry matter accumulation of summer soybean; ¢,,, days of the maximum dry matter accumulation rate oc-

curred; t; and ¢, are two inflexions of the Logistic equations, respectively; Az, continued days of dry matter rapid accumulation; Vm, maximum increase rate of

dry matter; * * , P<0.05.
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Table 3 Yields, yield components factor and irrigation water use efficiencies of summer soybean under different treatments

fb FRRIER bR L R T R FohE AT PSR ES
Treaments Pods per Seeds per seeds weight 100-seed Yield Irrigation water
’ plant plant per plant/g weight/g /(kg*hm~=?) use efficiency/ (kg*m~?)
W, 19.13¢ 39.76¢ 6.88c 14.92b 2876.93d 0.96a
W, 21.32b 43.27b 7.65bc 15.64ab 3282.39¢ 0.91a
W; 22.54a 48.98a 9.25a 16.17a 3741.23a 0.8%
Wy 21.16b 44.35b 8.48ab 16.04a 3450.16b 0.72b
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Note: Different letter represented significant difference at the level of 5% .
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