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Effect of Drip Irrigation Quantities on Roots Growth and Formation of Flowers

and Pods in Soybean
ZHANG Jian-xin,ZHU Qian-qian, WANG Wei-jun

(College of Agronomy, Xinjiang Agricultural University, Urumqi 830052, China)

Abstract: Several soybean yield records are obtained in Xinjiang under irrigation in recent years. However, the response of
soybean root growth and yield formation to drip irrigation are less documented. Soybean cv. Zhonghuang 35 was planted in
Yining, and four total irrigation amount of 1 477.5, 1 852.5,2227.5 and 2 602.5 m’ - ha™' were applied. Increasing irri-
gation amount enhanced lower limit of water content in 0 —40 cm soil layer and total water consumption, decreased storage wa-
ter consumption in 60 — 100 c¢m soil layer, increased root dry weight density, lateral root length density and bleeding sap a-
mount at each growth stage, promoted total flower, cavity and seed number, ratio of cavity to flower, as well as seed weight.
Hence, increased yield and water use efficiency (WUE). The high-yielding and water-saving effect of appropriate drip irriga-
tion attributed to establishing well-developed roots and increasing total flower number and cavity to flower ratio from flowering
to podding stage. Treatment of irrigation 2 602.5 m® - ha™' obtained highest yield of 6 120 kg + ha™'
dry weight and lateral root length was 137.37 g+ m~* and 740 m - m~*; total flower, cavity and seed number were 3 . 707,

“*. The suitable

, and the peak of root

3.159 and 2.868 x 107 « ha™", respectively; cavity to flower ratio was 0. 85 and WUE was 1.47 kg - m

quantities of drip irrigation for spring soybean was about 2 602.5 m® « ha~

1 . .. .
in Yining region.
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Table 1 Irrigation time and quantities of different drip water treatments
posiil W K i8] Lrrigation date ( month-day) Bk
Treatment 06-09 06-21 07-03 07-22 08-15 Total quantities of drip water /m> +hm =2
W, 225 225 300 427.5 300 1477.5
W, 300 300 375 502.5 375 1852.5
W, 375 375 450 577.5 450 2227.5
W, 450 450 525 652.5 525 2602.5
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AHARZEAT 12 A7HEAL) 52 2 I IR & T E b 4
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Fig. 1

Changes of soil water content in different drip water treatments
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Fig.2 Changes of total soybean root dry weight

among all treatments in 0-60 cm soil layer
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Fig.3 Changes of soybean root dry weight density among all treatments in different soil layer
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Fig.5 Changes of soybean lateral root length density among all treatments in different soil layer
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Table 2 Flowers and pods number of soybean under different drip irrigation treatments
g . PRV S AL LUAE
Ab P JSHREX Total plants PARRAE R T “ﬁ‘é& PR o 4& ) H’H.{btlﬁ{ﬁ N
Treatment / x 10* plant-hm ~2 Flowers per plant ot Howers Cavities per plant otal cavities The ratio of cavities
P / % 10* flower-hm =2 / x10* cavity +hm =2 and flowers
W, 30.12 a 95.8 d 2885.5 d 54.23 d 1633.4 ¢ 0.57 ¢
W, 28.94 a 113.4 ¢ 3282.8 ¢ 92.48 ¢ 2676.3 b 0.82b
W, 28.53 a 122.2°b 3486.4 b 104.45 b 2979.9 ab 0.85 a
W, 29.12 a 127.3 a 3707.0 a 108.49 a 3159.4 a 0.85 a
x3 FAEBKELEAET=EHMHERLR
Table 3 Comparison on yield components of soybean under different drip irrigation treatments
IVEINZ S5 e " SR GhR ki fige s
s S T ‘ o PR o
Harvest plant number Total seeds number  Seed setting rate  100-seed weight Yield
Treatment 4 > Pods per plant  Seeds per plant 4 o o
/ x 10" plant - hm / x10%seed *hm /% /g /kg+hm
W, 30.12 a 36.62 ¢ 49.63 d 1494.9 d 91.5 a 19.17 ¢ 2756.3 d
W, 28.94 a 39.93 b 85.55 ¢ 2475.7 ¢ 92.5 a 20.97 b 5022.8 ¢
W, 28.53 a 41.91 ab 94.21 b 2687.9 b 90.2 a 21.54 ab 5526.2 b
W, 29.12 a 43.20 a 98.49 a 2868.0 a 90.7 a 22.12 a 6120.0 a

PR ANE KL 13.5% FK .
Water content of the yield and 100-seed weight were 13.5% .
ik E X FE KR AN 7k 5 F) SR AR 0E
12 4 R DL, B T KR, R S - A K
AT A RO E AT, TS A 22 BRI 0
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e, W KOR IR 52 5608 5 B AR A 3, L W,
AP, R 2. 71 KM TR AR (WUE ) Bl /K 2
ARSI T o v, L W A PR R, o 1.47



5 BRI A5 < AN [ 7K R LR R A KL IETE J A 52 ) 613
x4 ARIEKELEHFEKE KT F BRE
Table 4 The water consumption components and WUE of different drip irrigation treatments
fh s ALK TG FE £ SFEK KRR AR AR
Total drip water Soil storage water consumption Precipitation Total water use WUE Irrigation use efficiency
Treatment 3 -2 3 -2 3 -2 3 -2 -3 -3
/m’ ~hm /m’ +hm /m’ -hm /m” ~hm /kgem ™" /kgem ™"
W, 1477.5 1088.1 a 1035 3600.6 d 0.77 ¢ 1.87 d
W, 1852.5 871.5 b 1035 3759.0 ¢ 1.34 b 2.71 a
W 2227.5 608.4 ¢ 1035 3870.9 b 1.43 a 2.48 b
W, 2602.5 525.3d 1035 4162.8 a 1.47 a 2.35¢
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