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Effects of Different Drip Irrigation Treatments on Root Growth and Water Con-
sumption Characteristics of Soybean in Each Soil Layer

CUI Ke-fu,ZHANG Jian-xin,ZHU Qian-gian, DUAN Li-na

(College of Agronomy, Xinjiang Agricultural University, Urumqi 830056 China)

Abstract: To reveal the influence of drip water quantities on root growth of soybean,taking Zhonghuang 35 as tested material ,
using tube plant method by 9(W, ) ,11(W,) ,13(W,) ,15(W, ) times of different drip irrigation quantities treatments ( total a-
mount of drip water were 21.0,25.8,30.6 and 35.4 kg-tube ™', respectively ) the water content,root dry weight distribution
and water consumption of soil layer in 0-100 c¢cm were studied. The results showed that with the increase of drip times and the
total amount of drip water,soil water content in 040 cm was increased directly, soil water consumption in 40-100 cm was indi-
rectly reduced and the total water consumption was increased ;root growth in 40-60 ¢cm and 60-80 cm was inhibited before flow-
ering when dripping before flowering,increasing dripping times and total amount of dripping water at flowering and pod stages
could obviously promote root growth in 20-40 cm,40-60 cm and 60-80 cm at flowering and pod period , and increase the total a-
mount of root from pod to mature stages,root flux activity and root activity in 0-20 cm,increase the yield, the ratio of yield and
root dry weight and water use efficiency of soybean. It is beneficial to promote root growth when it was moderate drought fifteen
days before flowering period , moreover increase times and total amount of drip irrigation after flowering period could promote
root growth,and increase the yield and water use efficiency ;repeated-small drip irrigation is detrimental to the root growth of 40
cm below.

Key words: Drip water quantities ; Soybean ; Root ; Water consumption characteristics

TSR AL PG AL A G SR AR AR 7 8 R
HEME . hTOKBEIR T ER B =, A T KR AR
AP R IRE R . REFR KBRS, 2 AT
SFBOK B S S K SRR g K
7 T R DRI S B )AL T R I R R
SR AR R 35 25, A T e R R R
e AR R AR, B
N DX/ T KOO B T T R X R R R
o RF Y 2R R, AR RR
DUANS 4 42 ] 36 VR 1 AR 3R BOIOK 2 57 73 Y g

B A H8:2014-03-13
HEWH: HE A RFEHR4 (31160266,31060179)

7T LIS ) 24 25 1R 138 A K R B R R B
Y. KE R LR 100 em Ll RS,
85% T EAET /S ATE 0 ~ 10 em'™ , { I+ Rt
BN AR AR AR K AR MR A, IS T R ha
YER AR T . LT B K575 B
FRTE AR R W T AR AR AR R
P AR B s fL R 3 BRI T S 45 S R
W, 38K 43 X R AR R A K R A B S A AR
S BRI, AR I AR B S e 1) 4R 28 PR 0
AR B, HL A 5 G TR R OC BT 5T K

F—EER N TR (1988-) , 5B 1, FEMNFHAEY E TS . E-mail ; stephen150@ sina. com,,
BIRAEE AR (1962-) , H4Z, 1T, ERNE R TR/ BRI A T . E-mail : 2jxind01@ 126. com,



6 1]

FETTSRARE AN [A i K A B0 R AR B A K AR K R P R 5

849

AU R K AR B R AR FR S A A AR AE 43
AN R AT RE . I, SR AAS T vk R e il
TE AN TR K AL FES HhEE 35 AR AR T8 MR R IGHESF T
0 ~100 em + 2534 K AEIK 5200, LU 46 7 + 35
IR X R TR R 25 A B AR A3 A K™ k1) 5 i)
MU, AT OE R L R R S B K

1 #R5FE

1.1 {EFRHRER

W5 T 2012 AR SRA L KA IR AT, A1t
IR AR FR B 35, MR RO AT R &G 32~ 1. 2011
SRR B A% 25 em, {5 100 em ) PVC & AR
)T, XA IRV TR, R R iy R A8 4 gk 22
fili B, BEFFHEFIAE 95 em TREGHTN . K0 ~100 em
TR 20 em g3 1 R, L0 S R, i
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Table 1 Date and total water amount under different drip irrigation treatments
7K
b
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Total water amount
Treatment
per tube/kg
W, 20/5 14/6 26/6 477 12/7 21/7 28/7 8/8 16/8 21.0
W, 26/5 8/6 17/6 26/6 3/7 10/7 17/7 24/7 31/7 8/8 16/8 25.8
W, 23/5 3/6 116 19/6 27/6 3/7 71/7 13/7 19/7 25/7 31/7 7/8 14/8 30.6
W, 20/5 29/5 6/6 13/6 20/6 27/6 2/7 6/7 11/7 16/7 21/7 26/7 31/7 6/8 12/8 35.4
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HAR R Uk, K A S, o B e 4% 2
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Soil water content in each soil layer under different drip irrigation treatments
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Fig.2 Total dry weight and each layer dry weight of roots under different drip irrigation treatments
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Table 2 Yield and water consumption characteristics of soybeanunder different drip irrigation treatments

Koy MK
- TRk KR ISYEVIS s i N .
Ry vk AR FER Water . Trri alfn Total air A S
o water
Qb B H 100-seed .EE . & . Water Irrigation water  Production
Seeds . Yield consumption amount consumption
Treatment weight use use /oot dry
No. per tube per tube/g per per per .. .. .
/g efficiency efficiency weight
tube/kg tube/kg tube/kg ; ;
/kg-m” /kg-m”
W, 115.7 dD 17.4 aA 20.1 dD 3.7 21.0 24.7 0.81 0.96 4.6
W, 139.5 ¢C 17.2 aA 24.0 cC 3.4 25.8 29.2 0.82 0.93 5.1
W 162.4 bB 17.6 aA 28.5 bB 2.4 30.6 33.0 0.86 0.93 5.5
W, 182.5 aA 18.5 aA 32.5 aA 1.8 35.4 37.2 0.87 0.92 5.9

[FIAN ) RNE BN B AE P <0.01 Fil P <0.05 /K- 2257 3% (1SD :4646) o TR, MRTEN7 A 23 HGEL.
Values with different capital and lowercase letters in the same column show significant difference at P <0.01 and P <0. 05, respectively. The same

below. Root weight was measured on 23™ July.
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