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B E ARAFTBRELDEREABH T XA BREEAS AL D ERHL22 5 AMF,RAEL
RXB&H, FREEA4ATRIHFH R[5 30 cm+H473E 30 cm(B1) .38 48 35 cn+ 47 3B 25 cm(B2) .45 48
40 ecm+47 %8 20 cm(B3) (3% & 45 cm+473E 15 em(B4) [ F M L3 (CK) LS X% E 3 AFE#EF[3 555 m® «
hm 2 (W1).3 870 m® « hm ?(W2).4 185 m® « hm *(W3) ], W& 5 7T RE A 5 X o id T8 A T # 52
WRANEZ R RSB . THRRE SES R . LIEKRS FTERSTEMRBENEF., 4R 5W.£H
RE#EET.5 CKAL.E@ABTALA DL T OREHELEEEHREIRG . T ERIEHIEEH 3.83% ~
21.55% A bk IR AT A E LM A A 16.12% ~34. 93% 2 12. 34 % ~35. 68 % ; T & 4 35 Ak 4
HERBETHROFEPHE  ZERGLANEOFES IR RSANKE, EMRABH S X T .MAEH
BEQH W LD T ERIBHA SRR TYHRAREFREEET FEAAMRBEIH ISR,
KROFMAEMNETHRLE, KXBEAFT.B3BW2 AR ZERx5.£8922.34 kg hm ? AEA T 5K
SRR E G RR I G R EASL,

KB R AN ELRRAB BEZT KM AKE FF

FE 4 #ES:S512.1;S311 X EkFRIZAD: A XEHS:1009-1041(2026)09-1230-11

Effects of Wide-Width Uniform Sowing and Drip Irrigation Amounts on Dry
Matter, Yield, and Water Use Efficiency of Winter Wheat in Xinjiang

Li Hang' , Wang Yuntao', Liu Yue', Chen Guangzhou', Yang Weijun',
Wang Jianhua’, Shi Shubing', Zhang Jinshan'
(1. College of Agriculture, Xinjiang Agricultural University, Urumqi, Xinjiang 830052, China; 2. College of Agriculture,
China Agricultural University, Beijing 100193, China)

Abstract: To determine the optimal sowing method and drip irrigation rate combination for winter
wheat in the Xinjiang region, a winter wheat variety Xindong 22 was used. A split-plot design was
employed, with the main plots comprising four wide-width uniform sowing methods [30 cm row
width + 30 cm row spacing(B1), 35 cm row width + 25 cm row spacing(B2), 40 cm row width +
20 cm row spacing(B3), 45 cm -+ 15 cm(B4)], and conventional row sowing (CK). The sub-plots
were set up with three drip irrigation rates [3 555 m® * hm *(W1), 3 870 m® « hm™*(W2), and 4 185
m’ « hm ?(W3)]. A comparative analysis was conducted to examine differences in the photosynthetic
performance of winter wheat, dry matter accumulation, transport and allocation, soil moisture,
yield, and yield components under various combinations of sowing methods and drip irrigation rates in
the Xinjiang region. The results indicated that, under the same drip irrigation rates, compared with
the control(CK), the leafl area index and net photosynthetic rate of winter wheat were significantly

higher under wide-width uniform sowing. The increase rate of leaf area index ranged from 3. 83% to

W ke B 19 .2026-01-26 & 15l B 1 .2026-03-26
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21.55%, whereas the increase rate of net photosynthetic rate during the flowering and grain-filling
stages was 16.12%~34.93% and 12. 34 % ~35.68% , respectively. Wide-width uniform sowing pro-

motes the translocation of dry matter from vegetative organs to grains, significantly increasing winter

wheat grain yield and water use efficiency. Under the same sowing method, as drip irrigation rate in-

creased, the leaf area index, net photosynthetic rate, dry matter accumulation and translocation,

yield, and its components all exhibited a trend of initial increasing and then decreasing, whilst water

use efficiency showed a decreasing trend. Under the conditions of this experiment, the B3W2 treat-

ment yielded the highest yield, reaching 8 922. 34 kg * hm ?, representing the optimal combination

for achieving a synergistic improvement in both yield and water use efficiency.

Keywords: Xinjiang; Winter wheat; Wide-width uniform seeding; Drip irrigation amount; Water use

efficiency; Yield
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Fig.1 Daily precipitation and temperature variations during wheat growth stages

cegee

P X T

Crececetgeaenerace

CLCRLRELeeCeeetttt

CleleReegeeeeeeees
celeeeeece

Stk cX.CEELCECh L Cn e

—
| | — A 1 |
%IE30cm FFHE30 cnll \?EESS cm f7EE25 7m i #%IB40 cm  47EE20 cm i %1845 cm ﬁﬁﬁ}s cm %3¥%15cm
Y Y Y Y
Bl B2 B3 B4 CK
B2 FAENEFEMAXEIT

Fig.2 Design of different wheat sowing methods
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Table 1 Drip irrigation amount for different stages of the life cycle m® « hm™?
b 3 BT LR ] PR TrAe I o8 iy
Treatment Re-greening Jointing stage Booting stage Flowering stage Filling stage Total
W1 425 996 996 569 569 3 555
w2 462 1084 1084 620 620 3 870

W3 505 1170 1170 670 670 4 185
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Different lowercase letters above the columns indicate significant differences among different irrigation rates under the same sowing
methods(P<Z0. 05). The same in figures 4—6.
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Fig.3 Wheat LAI under different treatments
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Fig. 4 Net photosynthetic rate in wheat flag leaf under different treatments
COwt w2 Cws
o O] BT Jointing stage w [ ZHH Booting stage w | FFAERI Flowering stage ] TR Filling stage - f‘?mﬁ Matg:ty glt::fe
Es El El El £ Shafcte e flis
£ 6 B:o Kso SRS 12 i o B
£ s B2 5| abe @ By s BEs
i 1 prayer T |
: 2 : : i
< 3 < < 3 933 <
ab, ab_ab ab,
ézbcﬂbbc B 2 Rbbegsh abo %2 %2 gz %2
&1 &1 g1 &1 &t
°"Bi B2 B3 B4 CK OTBl Bz B3 B4 CK OBl Bz B3 Bt CK OBl Bz B3 B4 K OCBl B2 B3 Bt CK
&5, Sowing methods MR Sowing methods #EFH R Sowing methods R Sowing methods FEF R Sowing methods

5 ARABTNELHTFHRRREE

Fig. 5 Changes of dry matter accumulation per wheat plant under different treatments
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Table 2 Characteristics of wheat dry matter transport under different treatments

R T 9 i Pre-anthesis dry matter

W5 T Wi Post-anthesis dry matter

Ak 7 54;\45 B e
Lrag=y ok ARG o
Treatment Transportation amount/ . . F\'ﬁ‘iki 5 Accumulation amount/ N . m‘ﬁk}: )
i Contribution rate/ % - Contribution rate/ %
(g« plant™ 1) (g * plant™ 1)
B1W1 0. 95ab 34. 10abc 1. 83efg 65. 90efg
B1W2 0. 78bced 24, 3lefg 2. 43abc 75. 69abc
B1W3 0.75cd 26. 92cdefg 2. 04def 73. 08abc
B2W1 1.03a 40. 34a 1.54¢g 59. 66¢g
B2W?2 0. 85abc 25. 42efg 2. 50abc 74. 58abc
B2W3 0. 81labc 27. 15cdefg 2. 16cde 72.85abc
B3WwW1 1. 01lab 37. 24ab 1.731fg 62. 76fg
B3wW2 0.69d 20. 26¢g 2.72a 79. 74a
B3W3 0. 75cd 22.781{g 2.57ab 77.22ab
B4W1 0. 98ab 34. 53abc 1. 86efg 65. 47efg
B4W2 0. 78bced 23.06fg 2.62ab 76.94ab
B4W3 0. 82abc 25. 71defg 2. 35bced 74. 29abc
CKW1 0. 91abc 31. 38bc 1. 98ef 68. 62cde
CKW2 0. 87abc 29. 76bced 2. 06def 70. 24cde
CKW3 0. 90abc 31.50bc 1. 98ef 68. 50cde
B 0. 80ns 2.00™ 5. 06 2.00m™
F 14 ‘o ‘o
< w 9.97 28.63 49.03 28.63
F value
BXW 0. 70ns 1.93m 3.60 1.93n

[F B A [l /N B 7R Ab B 25 57 W 3 (P <<0. 05), ns: P>>0.05; » : P<C0.05; » % . P<(0.01, F[dl,

Different lowercase letters in the same column indicate significant differences among treatments(P<0.05).ns: P=>0.05; % . P<C

0.05; * % ; P<C0.01. The same in tables 3 and 4.
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Fig. 6 Characteristics of wheat dry matter allocation at

maturity stage under different treatments
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18: 1 d before irrigation at flowering stage; 5-21: 2 d after irrigation at flowering stage.
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Fig.7 Spatio-temporal variations in soil moisture in wheat under different treatments
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F3 FAREAKET/MEKRSFRAEFE
Table 3 Water use characteristics of wheat

under different treatments

rrigation Water use

P

Tremmens PO/ ey clfciency/
mm mm (kg+ hm ¢ . (kg hm
mm ') mm )
B1W1 191.90 82. 84de 21.59cd 12.18d
B1W2 191. 90 91. 61bc 20. 37ef 11.76f
B1W3 191. 90 97.83b 18.53h 10.96g
B2W1 191. 90 80. 76de 21.45¢cd 12.14d
B2W2 191. 90 93. 29bc 20. 79de 11.97e
B2W3 191.90 95. 08bc 18.50h 10. 98g
B3W1 191. 90 61.70g 23.73a 13. 86a
B3wW2 191.90 69. 62f 23.06ab 13. 76a
B3W3 191. 90 78.83e 20. 44ef 12.42¢
B4W1 191. 90 66. 06{g 22.29bc 12.92b
B4AW2 191.90 77.51e 21. 84c 12.88b
B4W3 191. 90 87.47cd 19. 70fg 11. 82f
CKW1 191. 90 90. 87bc 19. 02gh 10. 60h
CKW2 191. 90 106. 89a 18. 32h 10. 341
CKW3 191.90 108. 75a 16. 561 9. 64j
R N 9.05°" 243
F value W - 60. 60" 131. 85 102. 07
BXW — 0. 89" 0.62 6.77

F4 AEAVBTHIEFEREMBEER
Table 4 Yield and its components of wheat

under different treatments

K HURLS T

b 7 Spik ber/  Grai Thousand- =& Yield/
Treamens ke mumber/ - Grain per RN (L )
P weight/g
BIW1 624. 07cdefl 32. 89defg 41. 68de 7 675.67e
B1wW2 640. 80bed 32. 94defg 43.35d 7 882.51de
B1W3 631. 87bed 33. 84bed 42, 23de 7 756.77de
B2W1 596. 73elg 33.59bed 42.04de 7 625.97e
B2W2 663. 07abc 34, 28bed 43, 83cd 8 044. 04cd
B2W3 628. 53cdef 32. 83delg 41.99de 7 741.14de
B3wW1 647, 73bed 34, 78abc 45.98b 8 437.64b
B3w2 696. 67a 36.50a 48. 28a 8 922. 34a
B3W3 667. 87ab 35. 38ab 46, 52ab 8 555. 28b
B4W1 614. 00delg 34, 25bed 43, 45cd 7 924.17cde
B4W2 655. 40bc 35. 38ab 46, 43ab 8 451.11b
BAW3 644. 13bed 34.97abc 45, 47bc 8 243. 11bc
CKW1 576.20g 31.56¢ 38. 771 6 763. 171
CKW2 612. 40defg 32. 39efg 40. 69ef 7 090. 94f
CKW3 591.93fg 31. 941g 39.53f 6 930. 87f
FL B 1548 20337 | 52797 102,417
F value W 15.01" " 3.36° 13.27"° 16.61"°
BXW 0.63" 0.92™ 0.39™ 0.50™

SR W3 43BN T 3.29% 1. 49%.3. 18%
H12.97% .3 WL 43 BI3E N T 6. 85%6.2. 65%.5.03%
M5 11%, W2 5 W1 Z 825 83, [F—ikiE
TR BRI TR R o R 0 3G T
T B3 AbFHIA AR B3 B BL.B2.B4 Al
CK AbFE x4 0 7 11, 15%.10. 70% 5. 27 % Fl
24.68% ; Horp ,B3W2 Kb B P= B fe i . 15 8 922, 34
kg + hm %, BIW2,B2W2,B4W2, CKW2 &b 3
A3 8 P2 13,19 % .10, 92% .5. 58 % I 25. 83 %,
3 ittt
NG5O VR TR A G R R O X
RE AT RO P AR 2 (8] 23 A1 L 32 OB e Pk SE K 2
MR S L T B R, R T B e A
N | N A3 R o T RAS S S B 3
35 BN /N 22 o AR BOR VA R L
K20 %0 55 T AR R B v T M b T ) R e K
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A [, e A ST B BE T AR R RAR R A
BT R R T8 IR A1 AR W 3 1G22 ot i AR
TR E 52 I W6 A VR R S 0T 19 /&2 22 1
YR R 5 e 45 bR, DL B3 A BRI, E 3|
USRS R L 5 R K A BEAH L L 35 K b BT Y
LA 7E S5 A B 1 8 4 47 55 i /K 7 L% e 45 2%
BRI TR R, T - FREPI R R,
HEWEETE 3 600~4 500 m® « hm ? B, Xf & /N
HESEWE KA W B RIEER. A5,
MRS — R LT R R R
TR X AT ST 25 SR AL T
3870 m’ « hm * B &8 bR BRI , X 7T GBS
TR 22 R R BE A A A A B v e 5 S i, =
ORI e, R, 35 Y 9D, e ok
AEF e i T o R AR,
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G2 B EC S KR PR R O R R
AL Y T ESE TR 7 S o 2 SR SO N 1
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TFHE0E D A R T R HE K S 1 A3 ) 4 A
SRR BN TR RET AR R
T A T B IK G JRy 8 O A ], i G 2 R T TR
2 HE(40~60 cm) 1Y F K &, Hip B3 b FEAKR
e, B H A A PR T 8. 03% ~29. 76% ., X it
W L B 1 20 3% i 38 1 52 IR 43 B 2 50 4 A L AR A AR
FOK A B8, DT 2 8 K A R SCR A EY)
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AN 5% 2 B, 384 i o 0 2 0 ] f 35 4R S 0~ 40
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