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B E AVAEESHAKIRA LKA ESOHRAE, T 2022, 2023 S8 L E 1000 (W) . 1400 (W),
1800 (W3) . 2200 (W) . 2600 m*/hm? (Ws) 5 #P# KA1, FRdEed4HRKE2 % 0-80cm L ERTFE.
BR, RGAZERSENH R, SREN, BWheBHESIEEM0~80cm L ZERFE, EMAK, 222
0~40 cm £ ZARF ZAMARK B3 mey 2 R, TEMMRZGRE, RAHMK IR EfRoHA RALE, U
Wi, Ws &R R ERTFE, MIREK, HARERZERSG, RKH 6540~87.30 g/m>. 2740.78~3089.39 m/m?2,
1.57~1.63 g/(#k-12 h). 5894.86~6422.53 kg/hm?, KH5#| Az F 24K 1.30 kg/m?s £ Ref, Wo B ERFE, &
WA KRG R E RS, B W RIEDH3E I 43.76%. T1.72%. 6521%. 5 Wi &IEAak, Wyde Ws &3 =25 7
¥ A 43.29%Fn 48.53%, 12 Wade Ws 43210 £ F R EF, 5 WAk, Ws &K S A A 2 E 41K 4.54%~
5.15%, & Ws /32 4 £ B a9 BRI B AN . RRBAMHT, AKEETHHEEH 2200~2600 m’/hm?,
A4 % FRAF~ & 5894.86~6422.53 kg/hm?, Kol 2 FEH 1.30 kg/m® £% .
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1.1 fkarst

WA 2 5 BB B A ML K 2 R S B AR it
1.2 It

AT 2022-2023 A AE TR AN T Bk
M FEARHE T H R EG FE L (81°317E, 43°57'N)
AT . AN SRR AR, & T KR P
S, FEHBRIR 104 °C, FH IR %2900 he iR
Ui ORI L, 2 4F 0~20 e HIEGHLR S E
2399 18.27 g/kg 15.08 g/kg Bl M % 99.25 mg/kg .
93.44 mg/kg. EXMWE 38.7 mg/kg. 46.31 mg/kg-
TR 289.67 mg/kg222.54 mg/kgpH 7.92~8.10.
FEFAHT 2022 4 it H R A 375.00 kg/hm?,
2023 fEFE i R %% 375.00 kg/hm?.

R E 1000 (W) . 1400 (W2) . 1800

(W3) 2200 (W4) 12600 m3/hm? (Ws) 5
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MEWE AT . HEBELX HAES, X H
224m? (7.0mx32m) , 3REXE. 4 H15HAL
M. HATER 40 cm, PREE 8.3 cm. £ 3 HntA)E
WOER, EHEMREERS, & “—EWNIT K
EBEHR T RGATHNE, WkEFE 16.6 cm, Wk
e 2.5~3.5 L/h, 2 BB b 3 55 il HEE 4 IR,
2022 FEVEM I N 6 H16 H. 7 H2H. 7 H 20
H. 8 H 8 H, 2023 FFEMHM N6 H19H. 7
HSH. 7H2HMSH 11 H GR1) . 2022 4F
6 H 16 HL/KREBR BEKH A 150 kg/hm? JREK, 7
H 20 HIBAE 150 kg/hm? JR %, 3£ 300 kg/hm? JR &K -
2023 £ 6 H 19 H/KEBEFE KB 150 kg/hm?,
7 A 22 HiBAE 150 kg/hm?, 3t 300 kg/hm? (&K
mIE2) o NLTHIE 2%, 202249 H 8-10 H
W3k, 2023 4£ 9 A 9-11 HUk3k.
R BOEERAEREER

Table 1 Irrigation period and drip irrigation

amount of each treatment m’/hm?
b T #EUCEL Drip irrigation frequency l‘é\?ﬁﬂ’@%
Treatment .. Tohtal drip
1 2 3 4 irrigation amount
Wi 300 300 250 150 1000
W2 300 400 500 200 1400
Ws 400 500 650 250 1800
Wy 500 600 700 400 2200
Ws 600 650 800 550 2600

R2 20222023 FAEE HHAEIMKE
Table 2 Rainfall during soybean growth in 2022-2023 mm

Ay H# Month B
Year 4 5 6 7 8 Total

2022 3592 4340  37.51 39.60  21.63 178.06
2023 37.20 13.81 17.92 15.51 23.03 107.47

1.3 MEMBESHE
1.3.1 REHBES SAlELZRY (R . HRIH
(Rs) ¥R (Re) RIUMBHIH (Ry) IEHEUIRFE
PEREARHURE, RAIZIE. BC-REARRL 13 280 cm?
(KxTExE, 16.6 cmx40.0 cmx20.0 cm) , %%
20 cm 3 EBURAE, BLMRZERATIEEURE, 3K
HE.
BERABBNEH L ERN, A 100, 120,
150 H M, A# ol 5 s S AR T e, )2
PR R, N KB R, B AR50
R4y TF . A8 AR R WinRHIZO-2004a 43 5
W% LR MR AR 30 cm>40 cm W AEAE 4,
BATHER SRR E . BT o i (5K

LA-S &7 241D 7341 0~80 cm L ZMR R
(14 % 600 bpi) , REM ARSI K
i 5 AR RAE 105 °C R 30 min, 80 °CHET %2
fHE, HASZ—RPHRIRRATE, FEotE e
WFE (gm?  RTEZE (gm®) .« BIEK
(m/m?) AR KZE (m/m?) .
1.3.2 RAMGER AHAEGIEIA . R TR
AR A e AR MR AR TR (W 8 1), &
/INX 2 Bk, fERGAEMRZEF AT BT, RS
WA O EE N ERE 52T OB %
[ EfE—#e, 12h FEHE, HAanz—KR¥F
REREE, DIFERAGHRE.
133 FEAAMAREZRKSARZE K/
DX e B rp (AR R MERE A 10 m? (5.0 mx2.0 m) SEUY
W=, BEE 3 K. AR/ NXGESLEE 10 B,
W5 A BEAE RO FE . B IE. AR IEHL
FARRL A E R E S . AWK O e & D e
INXFFRLEKE, REaREEKE (13.0%)
FEHE

KAFIHBE (WUE)  (kg/m?) =kfhir= &/
BFEKE, BERFHME (kg/m®) =k =8/ 5
WEKE, BHFEKE (m¥hm?) =REE B+
KIEFEE+FEKE, TEPKHEER (mY/hm?) =
FEFFS 0~100 cm 12 F 7K E-{ER 5 0~100 cm +
EEKE.
1.4 HIFEALIE

f§F Excel 2021 B HEHE A2 &l ; A SPSS
19.0 G it43#7 .

2 HRERR
21 HEEMNAERRARTERRTEEZEEN

A

2022-2023 F &AL B AN EH —F, RALT
HAE R E 0K, Re EZEBEIC (B D,
AEPRTAIRR R ST HEZ R B2, 2022 4F Re ] Wa.
Ws 2 [ Z R AR, HEEKTHMAE, W,
Wi Kb B 23 5 58 W3 3800 22.61% 1 22.94% . 2023
EMARATESE 2022 FERW—F, Wae Ws LB
I3 I Wi A BREE N 25.47%H1 26.31%. it 5 i HE
BN R ST EAWE 0.

Kb BEAR T B % R B A AR E R ) HE i R
FeFtEBERES  2 KA E — A H R &
JERTEHEEHEI N 0~20 cm>20~40 cm >
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.W1 DWZ .W3 DW4 .WS
. a 2023

100 - 2022

RFE
Root dry weight (g/m?)

R} RS R6 R7 R3 R5 R(, R7
AE I 1 Growth stage
ANEVNG FRERIRAGELALE P<0.05 K PEREE, TH.

Different lowercase letters indicate significant differences between treatments at P < 0.05 level, the same below.
B EEENRASTENZI

Fig.1 Influence of drip irrigation amount on total root dry weight
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Fig.4 Influence of drip irrigation amount on lateral root length density
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Fig.5 Influence of drip irrigation amount on root exudation flux



238

eV &

Crops 2025 55 3

2022, 2023 4 Rs MR R 5 00 E Wiy Ws Ab B2 [A]
ZERARE, B ZEREE. 2022 4F
Wi Ws A B AR A7 7 2 58 W A0 B2 43 51138 i1 10.94%
12.42%. 2023 4F Wa F1 Ws 4k BEAR 455 7% 5 2 591 %56
W3 B4 10.71%M1 13.61% .. 38 i 7% € 5 nf DA 2%
BT R, Wkl W A B A B

KB EAKT, WERRBAC R 2 R EE (£ 3),
2022 FEFAMRRL R, ORI E A PE BRI Ws Al
W AT v AL R . Ws. Wy b EE = & 4y
BIEE W3 B0 5.33% 9.28%. 2023 4 HPRHRL L

HRLEAEEE 2022 FRIAHILET, WsFl Wa dbEE
BE T HANATEE . Ws. Wi AbFE P 82 55 W3

24 THEEXNFERKSF MR BN 9.02% 12.89%. 1 hiEE /K B B 439 i 3 B2
AFIACBE A RRRL . PR BERY MR BN R E N A A R . W, Wa Kb
R3 HEENTEREMBERNFMN
Table 3 The impact of drip irrigation amount on yield and its components
- e RSN RS FTHLE PR
Year Treatment Number of harvested Number of pods Number of grains IOQ-graln Yield
plants (x10%hm?) per plant per plant weight (g) (kg/hm?)
2022 Wi 26.11a 41.46¢ 85.53¢ 18.55b 4070.26d
W2 25.87a 42.10c 94.07¢c 18.57b 4350.97¢c
W3 26.76a 47.13b 108.00b 18.73b 5596.61b
Wy 26.51a 51.43a 112.96a 19.67a 5894.86ab
Ws 26.52a 52.73a 121.96a 19.86a 6115.92a
2023 W, 25.55a 52.23b 95.51b 18.39¢ 4374.84d
W, 2531a 56.53b 103.67b 18.93bc 4767.42¢
W3 25.65a 63.13a 110.37a 19.49b 5689.02b
Wy 25.34a 65.96a 112.31a 22.44a 6202.14a
Ws 25.66a 65.53a 110.15a 22.75a 6422.53a

ARPNFFRERR 0.05 K FEREE, TRE.

The different lowercase letters indicate significant difference at 0.05 level, the same below.

PR, YITE 6000 kg/hm? 7247

I 5 Vi R 3 K, K [A)a FE K 2 T 3 0
(R4 . 2022 FREFEKE Wse Wa B 5
Wi A FEE AN 5.96% . 15.42%; I KIEFEE D

24.19%. 2023 FLFEKES 2022 FRIMAHIL,

Ws Wi AbBE 73 5 W3 A FR IS AN 6.81% 17.01%;
ARKIE AR W PR, Ws. Wa AE B3 51 #
W AP AR 7.85% 8.82%. LI [H] 7K 43 Al FH &%

HIRAK, Wse Wa SbBR3 %E Wa i FRFRAR 23.81% ZEREFH. A=K RIHME, &5 iHiE

R4 HEENBEREKSFBBEFMW
Table 4 The impact of drip irrigation amount on the water use efficiency of spring soybean
= s o Shl L kg

iﬁﬁj\ it Preﬁi;ﬁion Dri;%f:;tion Water s?jr?g{fjfnimption Total wie%r{ animption WUE;
car Treatment (m*/hm?) amount (m3/hm?) (m?/hm?) (m?/hm?) (kg/m)
2022 Wi 1780.60 1000 1045.99a 3826.59d 1.06¢c
W, 1780.60 1400 791.10b 3971.78d 1.09¢

W; 1780.60 1800 626.05¢ 4206.73¢c 1.33a

Wy 1780.60 2200 476.97d 4457.65b 1.32a

Ws 1780.60 2600 474.60d 4855.28a 1.26b

2023 Wi 1074.70 1000 1574.59a 3649.34¢ 1.19b
W2 1074.70 1400 1458.14b 3932.89d 1.21b

W; 1074.70 1800 1393.31b 4268.06¢ 1.33a

Wy 1074.70 2200 1283.92¢ 4558.67b 1.36a

Ws 1074.70 2600 1270.45¢ 4945.15a 1.29a
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N 2200~2600 m*/hm?, =& A3k 6000 kg/hm? 72
H, HoKFIHRERZ) N 1.30 kg/m?.
3 g

FER G A E WA, DR 4 TR 3 ) 35K
T, S SEHLK T P R K 43 ) AR ) B
iz —. TR B EIH K GARREK,
FREARAR R T SR AR B2, 3 17 PR IR = & 1151,
T E B AR G A, RS kb 5 A KR
FEEHK, RAESFB=HEMK. Ko bliEd
W TR R A B A B AR A& BT 5 08 PR B O%
PRI, JF A28 JEHA A K TR F s A K i e
A2 5 R o BE I L 3K 43 5 BT DL SRR R R AL
T 50T L R K W g 00T FOR G LR
SEIATF R HE S K A EIE, SEIIAR R, AR
SR R R AR AN = 018200, AR FE 45 K,
TR 06 5 W SR Rt 26008, B &=, B
TEM 0~80 cm LR R T HAMMARK, 1
DA B, Fe AR N = B AN =K o R R
55 N U820 5 45 SR — 5

B S KA AL, AR T KRG AT
W7 R 3G K, R IEAR &R AR KRR LI [F]
1N 7 € s v o O N 1 o SO R EE R
TEACTE SRR . T HR W 7R B0, A AL X
i FH AR A S BB KOG 27 5, 1 4 S 3 ¥ Sk /KR
Jiti AR, B RV BN 2775 m¥/hm?, [RUKEA
177.1 mm B}, A3 6082.6 kg/hm? ;= i, e
FROPE AR, EFIHANEKE 181.2 M
132.2 mm, SRR 08 2175 Al 2550 m3/hm?
i, PEEA A F] 6082.6 A1 5388.3 kg/hm?., A
WAL RN, SMEEE N 2200~2600 m3/hm?, 2 4F
¥I13K 13 6000 kg/hm? £ 4 KI5 & . X 5 fr At
FLlO-20025 B — 8, A il il R HE A A R RIR
HEE 86w, EFIHHNIAK 13 K, EHE
& 7744.5 m3/hm? (FREKE) , RBHEKTE
6200 kg/hm?, ARXIe 45 REA T 745 RAF . X
A RE S A AR RN E, RS AE WA K
IR K EHH 86 M AR, FHEFMEKSE
Ao, ARIGE], 2022 F1 2023 4K G AL F WE
) 7K 55 3o 178.06 A1 107.47 mm, 2023 4
SRR IR 2022 SR D 39.64%, W Ak EE &
W 9N 18.18%, P& AXIG N 3.55%, fE 2 fFAH

Rl RN, ENEEEEE N, W
IV K B AR 7 R

4 ZEig

TE U6 3E BAVE Sk K At B 261, 185 v
B, REMIRASTE. MRKAEARGHE,
AR B ROKSRIRAME, GZEH%EEM
KAFAME, ERRRZGT, KEAEFHN
K 4 K, EIHHE R 2200 m3/hm? B} 2600 m3/hm?,
AJ Fa 5E 3R 1547 6000 kg/hm? [ 77 &, K20 R B0R
N 1.3 kg/m? A
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Effects of Drip Irrigation Amount on Root Growth and
Yield of Xinnongdou 2 under the Condition
of the Postpone of Water and Nitrogen

Liang Hui', Zhang Jianxin', Xue Lihua?, Jia Keke?

("College of Agronomy, Xinjiang Agricultural University, Urumgi 830052, Xinjiang, China; 2Institute of Grain Crops,
Xinjiang Academy of Agricultural Sciences, Urumgi 830091, Xinjiang, China; 3Agricultural Technology
Extension Station of Xinjiang Uygur Autonomous Region, Urumgi 830000, Xinjiang, China)

Abstract To clarify the influence law of drip irrigation amount on the root growth and yield of spring soybean,
five irrigation treatments of 1000 (W), 1400 (W), 1800 (W3), 2200 (W4) and 2600 m3/ha (Ws) were set in
2022 and 2023. The effects of drip irrigation amount on root dry weight, root length, root exudation rate, and
yield of Xinnongdou 2 in the soil layer of 0-80 cm was investigated. The result indicated that increasing the
drip irrigation amount significantly increased the total root dry weight and the total lateral root length in the
0-80 cm soil layer, which was mainly the result of the increase in root dry weight and lateral root length in the
0-40 cm soil layer. It also significantly increased the root exudation rate. Consequently, soybean grain yield and
water use efficiency were ultimately increased. The total root dry weight, lateral root length, exudation rate, and
yield were higher in the W4 and W5 treatments, with values of 65.40-87.30 g/m?, 2740.78-3089.39 m/m?,
1.57-1.63 [g/(plant-12 h)], and 5894.86-6422.53 kg/ha, respectively. The water use efficiency was approximately
1.30 kg/m>. At the Re stage, the W4 treatment demonstrated the highest total root dry weight, total lateral root
length, and root exudation rate, which increased by 43.76%, 71.72%, and 65.21%, respectively, compared to the
W treatment. The yields of W4 and Ws treatments increased by 43.29% and 48.53% relative to Wi, but no
significant difference was observed between W4 and Ws treatments. However, the water use efficiency of Ws
decreased by 4.54%-5.15% compared to W4, indicating a pronounced diminishing return effect of irrigation
under the Ws treatment. The optimal drip irrigation amount for spring soybean under the experimental conditions
ranged from 2200-2600 m3/ha. The corresponding yield was estimated to be between 5894.86-6422.53 kg/ha,

with the water use efficiency of approximately 1.30 kg/m?.

Key words Spring soybean; Drip irrigation amount; Root growth; Water use efficiency; Yield
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