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H E ARPAKITHREILEBRG Y AL, T 2013 #2014 FEBRARLT W, (975 m* /hm? ., 900
m’/hm?) W, (1 575 m*/hm’.1 725 m*/hm*). W, (2 175 m*’/hm*.2 550 m®/hm*). W, (2 755 m’/hm?*.3 375
m’/hm®) 4 #FRBCEKBELI LI 0~40 cm 2IEA KR EFRHRL 2T AR LEEXDER TN H R, 41
AU K ELABE M O0~40 cm L ESKET . RGESKETTRW, LB TFRHEHE W, 8K 2 d. I T 2%
el A RN EE 10~15 FaRH W, LB T EREH A LEBRELL S ANE W, 3m9.9% ~35.5%F
17.0%~30. 9% ;W, FHEF AR EEER W, BAK EKEEH 1~5d.3m10~15 2F R EH. W, 4%
B EmBREER . EHSMNE W, 3 15.9% ~37.3%.21. 0% ~26. 3% A= 27. 6% ~78.0% , 3§ it % M iF K
FHIAHTRZRAAM MBS ER., FRFPTAXLALRBE LK. KB FTHBRK . AFHAARAL R, B
K 600~750 m®/hm?, %@ K& 2 550~2 775 m’/hm’, T 3£ 73 # & 5 388. 3~6 404. 7 kg/hm®, 3 % 18 # A4
3000.4~3042.0 & /hm’, &4 A 2 436.5~2 978.8 4 /hm”,
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Effects of different quantities of drip irrigation on
flowers pods and yield of spring soybean

LI Chun-yan., YI Li-ha-mu, ZHANG Jian-xin"
(College of Agronomy, Xinjiang Agricultural University, Urumagi 830052, China)

Abstract In order to explore the mechanism of drip irrigation affecting soybean flowers and pods, four different
quantities of drip irrigation, W1 (975 m®/hm? ,900 m®*/hm?), W2 (1575 m? /hm?,1 725 m*/hm?), W3 (2 175 m*/hm?,
2 550 m*®/hm?) and W4 (2 755 m® /hm?,3 375 m*/hm?) ,were tested on 0-40 cm soil,new 27 soybeans to investigate
their influences on soil moisture content, soybean bloom, pod and yield. The results showed: The increase of drip
irrigation can improve the moisture content of O — 40 cm soil, but the improvement is limited; Under W, treatment,
soybean flowering stage was prolonged 2 d, flower stich was increased 1 stem.the number of node was increased up to
10 — 15 apparently compare with W, , the number of flowers per plant and total number of flowers per unit area increased
9.9% —35.5% ,17.0% — 30.9% respectively, the rate of into pod speed on lower is slower than W, , bore pod stage
was prolonged 1—5 d,the number of pod increased 10 — 15. The number of pod per plant, total cavity number per plant
area,yield increased 15.9% — 37.3%,21.0% — 26.3% and 27.6% — 78. 0% respectively compared to W;. The
important reason of increased irrigation amount resulting in increased yield is due to increasement of the number of
flowers and pods. The largest amount of irrigation for spring soybean is at the end of maturity, which are four times of the
amount irrigated inthe whole growth stage, With was 600 — 750 m® /hm? for each irrigation, total amount of drip irrigation
water 2 550 — 2 775 kg/hm? can obtain production above 5 388.3 — 6 404.7 kg/hm?, the total number of flowers 3 000.4 —
3 042.0/hm? and the total number of cavities 2 436.5— 2 978.8/hm? at Yining, Xinjiang.
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bR R SR o P ) VS TR R L O R B 0 T K
MEARZ 1, RKEFKEES . MAHNALAKIE,
TE S AE ) b X BK foe SRR o T e PR b 425 4
P fi o 14 38 42 185 0 0 88 o AR A B R OK L —
BRI BT A E . AR T O R A R
e s D NCE Y R S 3 W = T (DI i B
PR ST BRI A R R AN R A R
BOR S B B RN Sy - 63 > JE 30 = 5 5
ERWISTOR I . TF AR S SE RSOk ) T 5
X 7 R B K A DG A3 X R 7 A e ()
FKEZEPET YRR M FR Ko™ & LR &R 8-
Pl T E i TR A ECE S Py NGRS 192
IR S B IR 30T 10 AE L 1€ B HE ok K e 25 4
KRGt i fe B ARD  T 55 w0 18 BOR 9%
BEAR ™R o AN LEE T B K ST AL R A I 2
GrAEE R R R A RS e . H
RIT » 7K 53 %8 R ELAE S J3 B 52 e L 1 T 2

AW FEAAE T TR F 58 A [ 17 7K Bk ) AE S 28
A #9520 e FG 7 R O & L DL O R LK
o AR B P A PSR A

1 #elE7RE

1.1 R EKRER

I T 2013—2014 AF 76 3 5 7 BA Ol BB
TR I X CB% 4l 5w T S W ilEAT . 2013 4R 056
JEP+,0~20 cm 2 HIEHA ML 18. 0 g/ kg Ik it

A 56. 6 mg/kg . HAHBE 19. 2 mg/kg, HAH 98. 0
mg/kg, Hij 7 & 3. 4 H 8 H il #% B8 — ¥ 150
kg/hm’,4 H 11 H N T. I & ¥, 17 1 ¥ 96 17
50 em A7 30 em Bl E L4 H 28 Hilili:5 H 8 HE
B HOSF E R 25 TR/ hm’ s E B R BAE IR E 2
. BEM TAATP 6 H 7 HIRiE.6 H 20
H O koK 43 AE S 1.2 YRR K I 25 0 AR & 150
kg/hm?, 21 Jifi J)R 2 300 kg/hm’; A TBR % 3
w8 4 24—9 A 1 H 54 BUARIGE .

2014 AFA B 0~20 em + 2 HHEA PR 12. 2
g/ kg BfRA 72. 7 mg/kg ERLHE 18. 3 mg/kg. H
ROE 75,0 mg/ kg, HAE K T B A 0 R — 6k
150 kg/hm*,4 7 5 HIEI AN T.HF 5 5%4k.4 H 28 H
MEL.S H 10 HER 6 H 9 HigdE.6 H 19 HiFk
Koy AR A T2 WOTE K I & AR R 150
kg/hm?.200 kg/hm®, 21} i# i )k 2 350 kg/hm?*,
HoAh 48 1 ¥ 5 2013 4F A0 [\, Atk & Fp o K 2
275,
1.2 RWigit

5 (2013 4, 2014 4F) & W, (975 m®/hm?* |
900 m®/hm?) \W, (1 575 m®/hm?.1 725 m®/hm?)
W, (2 175 m®/hm?, 2 550 m’/hm?), W, (2 775
m’/hm’ .3 375 m®/hm®)4 F i /K Ab B, [ 18] 4 5 7
HEF . & /N X K 10, 0 m, 58 3.2 m (8 17), M X
32.0 m*, HA 3 U, AL BRIE] A 80 em MYBEESH . M
KR W K B AR T S K A M 2 R
FARm K BRI K E (R D . REA TSR
R S R) BT RE R A LR 2,

F1 HAEMHAKBE

Table 1 Irrigation treatment of soybean at different dates for the field experiment m®/hm’
ARy Ab £ UF K B Irrigation quantities of each times B KB
Year Treatment 1 2 3 4 Total quantities of drip water
2013 W, 300 300 225 150 975
W, 450 450 375 300 1575
W, 600 600 525 450 2175
W, 750 750 675 600 2775
2014 W, 225 225 225 225 900
W, 450 450 450 375 1725
W, 675 675 675 525 2 550
W, 900 900 900 675 3 375

T4 1.2.3 F1 4 Wi /K HBI,2013 4E4Kk 6 H 20 H.7T A4 H.7 H 20 HRI 8 A 6 H,2014 4EHk K 6 A 19 H.7 A4 H.7T A 19F18

H9H,

Note: The first time,second time, third time and fourth time irrigation dates are 20" June,4™ July,20™ July and 6™ August on 2013, and

19" June,4™ July,19™ July and 9™ August on 2014.
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Table 2 Mean temperature and accumulated precipitation of ten days

i H ARy 4 A April 5 A May 6 H June
Ttem Year b4 ) FAl kA hE) FA BW P TA
HTF S/ C 2013 11.3 14.7 15.9 16.7 18.4 17.7 21.3 19.2 23.1
Mean temperature of ten days 2014 12.6 9.5 12.6 20.5 17.7 18. 8 17. 8 23.7 25.5
) B bRk i /mm 2013 13.4 33.8 16.3 7.1 8.0 5.5 8.8 13.6 5.6
Accumulated precipitation of ten days 2014 2.8 L9 33.0 0 1.8 17.0 5.9 1.2 0.4
Wi H ARy 7 A July 8 A August 9 H September
Item Year  p4)  fy)  FH kAW R TR B bR FA
IR/ C 2013 22.2 22,4 23.9 25.3 20.2 21.4 21.5
Mean temperature of ten days 2014 22.9 .4 2401 233 205 22,9 2.1 —
) B Rk i /mm 2013 5.2 10.6 15.0 3.5 14.6 16.1 0 4.1
Accumulated precipitation of ten days 2014 2.9 6.9 0 41.9 0 0.6 9.9

EARBORRETHEAEE R ABKIRH.

Note: Meteorological data are obtained from Xinjiang Uighur autonomous region weather bureau.
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1.3.1 X3gA kI

AW AE WITTRERS 7 d FH 06 45 A /N X 5
e 0~40 cm + 2 (5 20 em — 2, 27 2 B
FERE e S K &L A 3 K, 7EHE K i AN
HEKIE 12 h A2 AT 4 A B 1 Wk & K
1.3.2  fo3cA ¥ Homl 2

SR GYIR PR CRE LB v G o N $ = W <]
PRFTEELE 8 bR, TR 1 d A F 224 4k
B B REARTT 4G 45 A U T A R T AR AR 2R
FEAEI CHEAR 26 — R FE P ik 5 B g — 2 4B T 0 Y 1)
Wi KB s AHHE B 2 om W CIETF IR . 55 5 d R4
TR FZR IR A H B8R AR
it 5 BT CBRLRR B 1 AN WL R B~ e s — A
BUFE D BE ) B KRB0 AL E S WO 1 AN
W~ FF A ]EFZERED .
1.3.3 FERAFAS; AN

B /N IX S 4.8 m® (U] 4 47) , B
3 W N TR PR E 5 Bl BP AR HX 100 g #FRiAE 80 °C
NHET I E F KR TR AT A BURE R 8 (B K =
13.5%0) 5 45 b B 36 HOCHAR e PR % 220 20 A 3 Bk
FE T ZE AT JERR L B OB B 25 B O ROk R,
FE T ORLE L THL T AR AR H A O B AR E0 Al
G550 O+ BREEO .

1.4 HIESW
M Excel 2010 #F 47 848 43 #r . Origin 8. 5 4%
P2 & L SPASS 13. 0 #4581 40 B Ui

2 HRE5SH

2.1 HAKEI0~40 cm HIEESKEH I

Hi P 1 AT, 2 AR5 R — R B 7R K T S
B TR S A E] 0~40 em +
JE K2 S U B K BRI, & )R E KR
A EHY R RA S W, >W,>W, >
W, H 0~20 cm + 2 A9 W (E I 8 KT 20~
40 cm T2 AFRE] 20 ~40 cm &K B E S 0H
KT 0~20 cm; 2013 FEEF )5 0~20 cm. 20~
40 em T REBE K EZE T 2014 4E A0 42 )2 1Y
FK &, 2014 4 8 H T ) 3% S5 [ AL AR BRI 0~
20 em 2 EHOK 2 FAE/N . B K i
0~40 ecm + 2 FKER TR,20~40 em + )2 &K
AR R R T 0~20 em,
2.2 HAKENXKEEHEZSHEHEME

22 3 1] UL, B A T K B G 0, 32 O A T RO
1, W, AbELR 2013 4F 2014 4F 2L AT
FEAEH Sy B e W, 380 27, 6 %0 F0 5. 2%, BARR AE #
2013 4F. 2014 4F W, 2 3 b W, 3 jin 35. 5%,
9.9% , ALK 2013 4F.2014 4E W, 285 HE W, 34
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30.9% . 17.0% . 2 AFEZ5 AL, 2013 4F W, (1 HLk 2014 4F W, ZRFRES 10 LA B A& T AR R
B SR W W& T 2014 4F, WK 2 AT 0L, For9l e W, 8800 197, 3% .29, 4% . 38 K &
2013 4RI 2014 4F W, MR FFAE A b Wy B SRR TR B i AR 1Y A A, T R B
2 d; 2K 10 95 DL 451 AR B B E) 22 5 3%, 2013 (IR =Yi%
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o= o=
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HI(H -H) Data (month—day) H#(H - 1) Data (month—day)
—— W, mmam= W, e W, —e— W,

(a)2013 4F 0~20 cm;(b)2013 4F 20~40 cm;(c)2014 4F 0~20 cm;(d)2014 4F 20~40 cm
(a) 0—20 cm in 2013;(b) 20—40 cm in 20133(c) 0—20 cm in 2014;(d) 20—40 cm in 2014
1 EREFTEESKENHETL

Fig. 1 Changes of soil water content under different drip water treatments

R3 BAEXNAEFEREMRERHZ N

Table 3 Effect of drip water irrigation amount on soybean flowring and its component factors

Ay fib 3 THAE %L 7 AL S Bk L% RAER/ (10 Z&/hm*)
Year Treatment Nodes of having flowers Flowers per node Flowers per plant Total flowers
2013 W, 14 bB 7.6 bB 107.0 ¢C 2493.1 bB

W, 14 bB 8.0 aA 112.0 cC 2 609.6 bB

W, 15 aA 8.7 bB 130.0 bB 3042.0 aA

W, 15 aA 9.7 aA 145.0 aA 3262.5 aA
2014 W, 14 bB 7.7 bB 110. 8 bB 2592.7 cC

W, 14 bB 8.2 aA 114.8 bB 2 801.1 bB

W, 15 aA 8.5 aA 124.5 aA 3.000. 4 aA

W, 15 aA 8.1 aA 121.8 abAB 3 032.8 abAB

H R NEFESRERE LY SY K E2REE, £4.£50.
Note: Values followed by different letters are significantly different at 1% (capital letter) and 5% (small letter) probability levels.

respectively. The same as table 4 and 5.
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H#(H - H) Date in 2013 (month—day)

HH#(H-H) Date in 2014 (month—day)
AP Treatment [ Wl B W2 O W3 2] W4

Ca) \ (b) 43 51| 2 75 46 (¥ 3k B 4370 RIS i) 53 7
(a) and (b) followed by the vertical distribution and temporal distribution of flowers respectively

2 BREBEBFEM=SHE

Fig. 2 Temporal and spatial distribution of soybean flowers under different drip water treatments

2.3 BAKENXKELEEDISHHHEME

M4 Al WL 2 AR R 5 R I R 25 1 B g
SEBI B RSO S I A B A TR K R Y 1 T
W, 2013 4F 2014 4F W, Kb 35 A BRK s 509 il
BOW, R 30, 8% . 13. 7%, e JEE B4y B 1

26. 370,21, 000, JFE AL HUAR A0 25 52 3 b P 1] 2 53 AN I
Fo M 3 AL 2013 e IA B H ] Ab B E] O 2%
S CHY BUSCIE S5 T 4R TR 7K« BE T 7K B i 35 R 359
e P AR 5 IE AR I, WL (29 D e e Wy
(24 DFEAR 5 d sl D W0 A0 K 19 b 9 A

R4 BHAEMNAREHFEHREMBEERHZN

Table 4 Effect of different drip water irrigation having pods and component on podding

. i EE SRR 11 3EHL Bk B )sYicE ¥l JEEAE T R Y
Nodes of Pods per Cavities (10* /hm?) Ratio of cavity Seed setting
Year Treatment
having pods node per plant Cavities to flower rate
2013 W, 12 bB 3.0 abAB 107.6 cC 2 507.1 cC 1.00 aA 89.8 aA
W, 12 bB 3.5 abAB 110. 7 cC 2 579.3 cC 0.99 aA 88.7 aA
W, 13 aA 3.2 bB 127.3 bB 2 978.8 bB 0.98 aA 89.0 aA
W, 13 aA 3.7 aA 140. 7 aA 3 165.8 aA 0.97 aA 90. 2 aA
2014 W, 12 bB 2.5 bB 91.7 bB 2 145.8 bB 0.83 aA 87.1 bA
w, 12 aA 2.4 cC 93.2 bB 2 274.1 bB 0.81 aA 86.4 bA
W, 13 aA 2.6 abAB 101. 1 aA 2 436.5 aA 0.81 aA 92.3 aA
W, 12 bB 2.9 aA 104. 3 aA 2 597.1 aA 0.86 aA 92.1 aA
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Effect of different drip water irrigation on vertical distribution of pods

Fig. 3

JER ;2014 AF R FETTHEAO W, 16 th AL IE 1/ H
W7 H 4 HYW W, (6 A 30 HOfEIR 4 d, 3845
W, (7 H 26 H)& W, (7 H 21 H)#ER 5 d, 33
W, S22 D W, (21 DIEK 1 d. 5 2013 4
FEIARAL o 3G I 7K o, B AR T 5 Y 45 e B L A K
SEIEM B Y B B AR RO iy 3
JEA
2.4 HAEMNAEFEREMRBEZNEIE
126 5 A UL R [ K Ak B ) e o 25 S B L

14 # 15

ZhS K2

15 B A T K B I B g s, AR 25 R — B
W, PP m MRk 6 404, 7.5 483. 6 kg/hm®,
2013 4F, 2014 4F W, 977 & 4 9tk W, 3
27.6%.78.0% ;2013 4 .2014 4 W, BRI 50 9]
Lt Wy #8031, 4% .20, 3% ; [ ORLE 2013 4F 4b Hf i)
ERARE 2014 TR EAMMZS BE.W,
W BT 38. 206 . $8 0 7K 521G i Sk R EOR R
HERW N FEE RN, B K& 2 175 ~ 2 550
m’/hm?, A #5458 5 388.3~6 404. 7 kg/hm* j=ix,

x5 BAEMNTFEREMBEEZNZN

Table 5

Effect of different drip water irrigation on yield and component factors

BRI

LY/ % ¢

W AR AR E/ . HAE/g Vi
oAb 9 /80 CRL/#) 9
(10" #/hm?*) 100-seed (kg/hm*)
Year Treatment Number of Number of )
Number ) weight Yield
pods per plant grains per plant
2013 w, 23.3 aA 36.2 cC 96.6 cC 22.8 aA 5017.4 dD
W, 23.3 aA 42.1 bB 114.2 bB 22.2 aA 5 880.2 bB
W, 23.4 aA 41.8 bB 113.3 bB 23.0 aA 6 082.6 abAB
W, 22.5 aA 47.9 aA 126.9 aA 22.4 aA 6 404.7 aA
2014 W, 23.4 aA 29.6 bB 79.9 bB 16.5 dD 3 080.5 cC
W, 24.4 aA 28.8 bB 80.5 bB 19.4 cC 3 804.6 bB
W, 24.1 aA 33.3 aA 93.3 aA 24.0 aA 5 388.3 aA
W, 24.9 aA 34.3 aA 96.1 aA 22.8 bB 5 483.6 aA

TE:2013 4F Wy Ab 3 8 J] 24 FYCR, HAYAR B 9 1 HcER ;2014 4F Wi W2 402 8 7 26 FHcfie . A Kb 2 9 3 10 k.

Note: The W treatment was harvested on 26™ August,and the rest were harvested on 10" of September.

3 3

3.1 XTFASMAEFEIREEHAOZM
KEGIEFFAELE JEW B AL G F 2518 A F
BN, 7R 4% B SO AR L 45 2[R B, 4% Ak

VTR T I R 5 1) AR ) 5 ol A B 25 43 A

Fe A6 BOR R0 A 38 401 ke oK 5% o O A2 BT
AL 39T 2K AT S0 B RR A6 BORT A T BB B
B AR S IR B AL R K
AEIY AR H T AE RO B0 B 3 3228 BT AE Y

SHE R T
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BORES 10 75 LL b5 i 1 AR 550, 32 T 384 0 B ik A B0ORn
PR T RS AR s A S T 5 0 4 AR I L a0 A
PR G TF AL 5 HOR | 3 4755 AR 88 AT D 2 FRBR AR K
RE ¥/ & RVATEUS A I BIYIRE SE S SRR % )4
K e A AR
3.2 XFASMNEXIEREHWZ I

NG el A T AN R NI T
B, FRESEUEATEIET . B K = B R
T B SIEHSORN B AT T AR SR

A 56 45 R R T L B 2 AR I TR K 5 0y 55 s
BT E S QT I ) |k 7 ki RV E ¢
TRV JS K0, 5 OB S HIOR 5 B I 3 184 5 48 5 9 1
B R B el /0 R PR YT ) BRI S £, 2013 4F
2014 AF AL IETE S WA IE 43508 11~13 d.0~2 d,
2014 AFEAE L E S W T 2013 4R ] B2 B T T
K ZEHER RECT ST BRI % . 4n Y2 A 1
Bryai R, 2014 FRFEHRAM T H 2 H-TH
4 )% 2013 4:(6 H 18 HOH#ER T 12~16 d,2014
AEIEH (21 ~22 D 2013 4F(24~29 D %i%E 3~
7 d.ATHERE 2014 AR FARIER(29. 6~34.3 DT
2013 4F(36.2~47. 9 MM EZE I, 2014 4E5EH]
B 2013 A5 2014 AFAE6 A R AD (T A
DD 0T I O (R 2) A k. AT, R IE R
JIRi S S =3 IR EE S IR e DY 7 i
B KWL IEE S ) 3 WA bR BRI A 38 (45 3
FORFER IR VK TR e £ .
3.3 XTHEXREEEHNKS AR

TE T B A ] - 1 2 FRORT R G 1 S B K
3950~ 4 450 m’/hm* (i 7K 11 &) K5 /™= &
4 906, 6~4 914.3 m®/hm* ™ ¥ 35 5 /K AT K
6 142.5 m®/hm® (%K 13 YO K578 5 521. 5
kg/hm* " 7E A7 77 Bofp 8 35 B K i 2 602, 5
m®/hm” (7K 5 WO KA =& 6 120. 0 kg/hm™*
ABETE g5 R R U], G OB K27 B K =
2 550~2 775 m* /hm* G /K 4 YO 4577 5 388. 3~
6 404. 7 kg/hm*, H S K& W /> T7E A W1
oA IR . XA e D 22 WK K O 2R I KR
T 123 A H T 32 2R B AR I 1 b T Y 2%
REAX, WATRRSAMAMNNERARL, S
350 5 IRMESSRAHIE . FRGAFMMIEAK 4~5
W B UH K i 600~750 m® /hm® A7 1] T4 & K &2
77 i K 43 R FHRCR

IR S AEIE R K i, BLAEYE N 0~40 em B
TS KR I AR S KR R KT AR
AR e Y AR B T B B TR AR
= R R VAN N SRR E ST Y A IR A E
) | S O B | LYY S G Y 28 S S A
B, A i, F R T B R G A W K,
AFWARHK 4 W BRI K 600~750 m’ /hm”, &
/K& 2 550~2 775 m® /hm® T] 4715774 5 388. 3~
6 404.7 kg/hm?, H 2 fE % H 3 000. 4 ~ 3 042.0
= /hm?* , M8 2 978.8~2 436.5 4~ /hm®,

2 % X #
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