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Effects of irrigation period on individual structure, population structure
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Abstract: In order to determine the effects of irrigation period on individual structure, population structure and photo-
synthetic capacity of winter wheat, field experiments were carried out during 2020~2021 with five irrigation treatments. The ir-
rigation periods were the beginning of the jointing (T, W, ), booting stage (T;W,), the middle of erecting+ flowering period
(T,W,), the beginning of the jointing+ flowering period (T,W,) , booting stage+ flowering period (T;W,). Effects of irriga-
tion period on individual structure, group size, canopy light distribution, community photosynthetic capacity, leaf senescence
after flowering and yield of winter wheat were studied. The results showed that under the same irrigation times, with the delay

of the first irrigation period in spring, the length and area of the upper three leaves, the light energy interception rate of flag

YR B 5 .2021-09-07 leaf layer and the leaf area index at the early stage of filling

ELWA . H &K E S LRI H (2017YFD0300909 ) 5 [ 5 /N3 7=
WA AR ( CARS-03-05) ;1] 1L & £ KeRH B 52 50 photosynthetically active radiation was significantly in-

showed a decreasing trend. The interception rate of

H (QN2018219) creased, the decline of leaf area index and chlorophyll rela-
VEE A 8520 (1998—) | 3 T JL AR AL B0+ W58 25  BFSE 07 17 tive content after anthesis was slowed down, the photosyn-
HNE KRS FE R R (E-mail) 1939806391 @ qq. thetic rate of single leaf and population and dry matter accu-
com mulation after anthesis were significantly increased, but the
BIEE : T4%6, (E-mail) jlwanghongguang@ 163.com; 2% 77, (E- dry matter transfer volume before anthesis was decreased.

mail ) li-rq69@ 163.com The final grain yield of T, W, and T, W, had no significant
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difference, but was significantly higher than that of T, W,. The yield of T,W, and T, W, had no significant difference, but was

significantly lower than that of T,W,, T,W, and T,;W,. In conclusion, under the conditions of this experiment, irrigation of

the first water in spring at the early jointing stage or booting stage is beneficial to optimize population structure and increase

yield, while no irrigation of flowering water significantly reduces yield.

Key words;
pacity; yield

b R E /N A 77 KA, 2019 /N IS0
T AA2.203 5%10° hm?, JE4[FE5 5 47, (HIE 4 /N
AR ZFBRFEKEUH 100 mm 224, HART 24/
FEFHTEKER 25%, HEBZILE &N E 5
PR A AR AT b A T K R R A B I
Z MR K E R R A T T R AN
TKEERIEIS SHARTREAEEE XL,

T W AN Y SN A DT ok B (T
HHRBSZ B R A ST B, AT
K R 5 T A /N Mk e A R AV R 7
TR 19 7K I BEA T B E 2P REOK XA/ N2 Rk s AT A
R AR EROR Y A BRI R MK R
I TR K RAC AR 28 /N2 48] — I TR ) Al #E L
LRI B KT K ZEREK , Zhao 26 HFST R ER,
FE FIREVESR 7K I 250, i B 344 VSR 75 /K 2> {1
13 O I 1 X L O Y AT 2R e

g g v It A R A 2 2 S B ) o 7 AR AR
IRAE  VEIK XA /INZZ BRAR S5 K8 I/ INFI A3 A BB A R
FeHE A WS B, BT T K BT AN R
2 AR T WV K X o A BT kR, HT
IR LA AR KA 20 /N RO 22 ) U R Ty
ARG R, Bl 4 /N7 3 2 55— 7K IR B[] 1Y
HEIR | S5 K T R B B A e By 7K > 4R K > 2 Bl
AR PRV R YT K ATV R T K, X e K T A
FERCEA W 0 R R R B I B AR
Fhig, & /N 2 LR R A KUY H R
TEAEO R A A R ORI A R
FEAT M 2 A A BER AT R OR R B — e (H T, 4k
SLER RO CEAR A B M AR 1 E R R R BRI, X
JE R Ry i AR B K 2 i A T AR
Zhang 2TV SE & B, A T ISR Y UK A LR - 1 vE
FEAC K BB R AL J5 HE i ()t & el 38, i I 42 /&
Frie, Fan 28RS R B, SR E HEIR 10 d FEE
FEHR T SHEE T (46 )5 v R R, A R T A 2%
TEEI ISR R B A 45 mv e A iR T — 254

winter wheat; irrigation period; individual structure; population structure; group photosynthetic ca-

e (B EEER ORI T A AR Bk
EBLAE T A e S SRR 4T 0 IR L 7 2
JOIRE BRI /N A R T

L5 LTI HE KIS J 0 2 /N ZE AR A R
SR RN AT AR ] b4 0 — K
TIKRIZEAE R B AN RIFE K R A/ A2 A%
JEM R R/ TR B ZEBESIAS i B A A5
JELE ARG AR AR BRI AL G R 4
A A i T R R s M 22 5 LUV
K IR AR A R OISR A5 4 | 1 T8 e
JEII3 A FIDCH FH B £ 132 22 56 e 6 7K P 301 2 g ¢
INAE PR IR I R, T A B Al X A& N A
TR PRSP AR SRR

1Bk

1.1 iXIE LR

AT 2020-2021 AEFETR AU A A1 580 T B4
X HEAEAE X R FEART (38°03'N, 114°53'E) HEA T, 1% H1JE
R T N OBl P R RS S 247K 130 m, 4F 8
IR 12,5 °C KB 494 mm, 356 FH 4358 3N
BT 1 ,0~200 cm 2 FIRTR A 1.47 g/em’,
IR AR K o 28. 0% , BIFEAEY) oK R FF 42
PRI T, HERIRTO~20 em 1 J2 LAl b 745 e an
T3 SR A R 20.2 me/kg, B ACET A B 261,74
mg/ ke, BRAFA S i 137. 26 me/kg, A HLT & i 18.27
o/kg, X/NEAETWFBEKEN 84.4 mm, B 14
2020-2021 4F4& /N A= K ZE IR K AT H P34/
1.2 Rt

PLZFERL/ N SRR 700 R RhAE A RL, 7RIS
WEREFAAAE T I 5 HEK AL B 43 HIAESR 150 1)
(4 H6H, HEAEME3.5M)HEAKCT,W,) 22l
(4 H19 B, HFAMH# 6.0 M) HK(T,W,) &G+
W3 H 22 H, HEAME 2.5 mF) +JF 76 1 1 K
(T, W,) K+ REK (T, W, ) ZEFEI+TF
W5 A5 H)HEK(T,W,) , HKHEK 60 mm, F



AR RIS AN AR TER G RIE 20051 T B R 579

IR FEIEHITE K &, IR BEHL X 2 HES | B Ak B
W3 WELE ., /NXHEFH K 54 m? (6 mx9 m), /NX

Fe7K & (mm)

ay

18;
06;

ZIAIBEE 1 m G 1B BT, 1 B A A AR S R
ANDCAHTR] Y it 7ol B g2l AN TRE K

Sl (°C)

—_
(=
T T T T/T T LI

mC>I\)-I>O\

I.l 1 1 1 1 1

L1 || T R N B -
aza,aaaaaa‘aaaaaaaaaa‘aaaaaaaaaaaa,aaaaaaa,aaaaaaaa

1 1 1 1 1 1 1 1 1

21 7722 7723 724 725 726 727 728 29 T30 731 732 733 T34 T35 736 737 738 739 740 T41 42 743 T44 745 46
H (A-H)

mm [FEOKEL —— HFHSIE

1 374 75 76 77 78 9 10 11 12 713 714 715 16 17 18 19 720

:10-01;a,:10-07;a,:10-13;a,:10-19; a5 : 10-25; a0 : 10-31;2,: 11-065a5: 11-12;529: 11-185a,0: 11-245a,,: 11-30;a,,: 12-06;5 2,5 : 12-12;a,, 1 12-

ays:12-24;a,4:12-305a,,:01-05;a,5 :01-11 58,0 :01-17 ;a5 : 01-23; a5, :01-29; 2y, : 02-04; 2y, : 02-10; 8y, : 02-16; a5 : 02-22; 2y : 02-28; 2, : 03-
Ay :03-12; 5 :03-18 5850 :03-24; a5, :03-30; a5 : 04-05; a3 : 04-11 ;a5 :04-17; 255 : 04-23; a6 : 04-29; a5, : 05-05; a5 : 05-11; 259 :05-17 5.2, : 05-

23;a,,:05-29;a,, :06-04;a,; :06-10;a,, :06-16,

E1 2020-2021 ELNEERFEKEMHEHSKE

Fig.1 Precipitation and daily mean temperature during wheat growing season in 2020-2021
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Table 1 Effects of irrigation treatment on leaf size of winter wheat
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Table 2 Effects of irrigation treatment on internode length, ear length and plant height of winter wheat

s FIAHCEE (em) K e
D5 D4 D3 D2 D1 (em) (em)
W, 7.02a 10.54b 13.18a 16.84b 22.36a 8.00a 77.94a
W, 6.04a 11.68a 14.36a 17.78ab 23.24a 7.98a 81.08a
T,W, 6.48a 10.06b 13.34a 18.24a 24.44a 7.76a 80.32a
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Table 3 Effects of irrigation treatment on tiller number and grain rate in field
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T, W, 1 692.22a 2 118.89a 1 905.56a 710.00a 33.51a
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T, W, 1716.67a 2 143.33a 1183.33¢ 681.11b 31.79b
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Fig.2 Effects of irrigation treatment on leaf area index of win-
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Fig.3 Effects of irrigation treatment on canopy light interception rate (C ) and photosynthetically active radiation intensity ( DPAR) of

winter wheat at flowering stage
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