1E¥n%% & Crops

2021(6): 115-121

BN E R EE = E MK 0 F AR

o RER? OE A ORRL? KER® #ED X f@#°

CA PR 74 B S0 50 7 4 Al R e S A BE e e, 030031, LU PR
PG AR A BERRTERT SET, 044000, Ll PHIEI0)

B E ONRAEARE XN BRI R KSR R h, R 22 AEEAMA, R g iE
2 KA (CK), AMAEEZELMAT, RELCLAFTHREK, BFLIH LK, KT 1K BFLYHFIE
2K, EHAHTFREL 2 KL 5 BRI, 58k Wl W2, W3, WA A W5, &R %9, 5 CK Mk
Wi, W2 fe W3 432 =Sk, T2F Wade WS A AZEREST CK, FARFLDEZFNUCK &
Fo MBI EHE 2 KEMT, 2MNRBFAHAUAWS REZS RS, W4 AL, 22/ LB EFTLF,
W4 AN ERARK ., mBRE, RAEABE THREHE, BHEUBAFEOTREN ST W5 &,
RHOFRKEAW2 o W3 LR Z; WaFo WS R KSAAEZENE, B657F. RENFRRSARES
AN, FTaAPNLEERBEEERELREMGT, BHFRLIYP+FEY 2 KAEBEREZ B4R, BIELE L)

DOI: 10.16035/j.issn.1001-7283.2021.06.018

ERSHAL, RBEAZREER
KEE Ak ik AR, g KRoAA

T e 1L PR P X E N A X,
2019 L PRI Ik /N MPE AR 28.69 /5 hm?1, H
K NFZTHARZ) i /N RIS IR 1) 50% LA F2,
DRI, 4 v VRESE /K R P 0% A i R /N 22 i 7 11 5%
o TR, BN, CERT
HIRFIE, #1EF) 2013 4F, ST
15 2100km? (330m KALEEEZERED, il T4
94.27% M T« BRAK S PR K /N P i R A K
Ab, MR IR AR 20 L R K B, B AR ER
SARARRE, BT RIR EERIANLESTRIET
ml, &2 FESESHICL 033 F10.35°C/10 4F
P BT, Al AN R, R R
BT, SORETTRE e SRR, #2500 VR A 5 i
FURFEU, KR 2 2 BETE 24 K% 23 b 6 I 5
KB, Mg AR SR 245 10 A ERIZ 10 A
15 H, &/NZHI4RE 24 1 5340 BA T2 AL T W 56 VR 35 1)
BRI, AMUEFHRERBINR, B oKL %
JERTIR SR . WAL BE,  &/N 23 P M T S i
KK, SEELT KL, RIS A/ N RS 2 A
BTN 38 388 738 b 48 /N 22 7K 40 ) R 1 R = o
BRI F 2 B AR G HEA T, TR S Hb R A /N2
FEARR I I H e 2 7K SR A TN R 2R KA 0 2 T,

WIE. Bk, T RERERR AN ZK AR REE, JER
WA BEAT A R A It X S = G 0k N A A
PR PR EER L TR E B
ZOR, AWHTUE AL GARF N AFAE L . T
R T RSN R S8 1), e 5 WF FE S ) e 7 5 AN R
VEE ZAE X /N 22 7K 90 R FH RS PR MR P 7 B ) 52
i, PRI 5 E R A &N P AR P A 2R
ML EPE e (RIS PR R 3 KU R E K AR 2K
N DX R A /0N 2 T 7 el R B S (R B AR A A AT
PR

1 PRSI

1.1 iR BE R

RET 2018 4F 10 H & 2020 4F 6 HEILTUA
PNV B A LT FT T 2R K MR8 A 3% (111.09°E,
35.19°N) ##AT. 58 X @i =R A%, FIiE
13.5°C, 4EHJFEKE 529.5mm. 42 F W H kK
1 Fios (10 A&l v H #1410 A 31 HFEKO,
INFEEF R 2018 4510 H 27 H&E 2019 4E 6 H LA)
(IR 7K B 89.5mm, £ 2 AEAE Y BE /K 7 (185.6mm)
ik 96.lmm, J& TT24; 2019 4 10 H 28 H&E
2020 ©F 6 H FAIHIFEKER 174.1mm, BEZHF

EF @A B, ERZAFRERESESBEHRRFR, E-mail: ynl629@163.com
REIRABENEE, TE2RFIERESIEEEEEF A RAAIFAEH %, E-mail: zhangjc@126.com
Ao B AMEELDHEEEEREFNEEL (201805D111015-5); BEE L4 X it%] (2017YFD0300203-3); L&HH F

B At % (201903D221062)

NAZ B . 2020-12-23; £ B #: 2021-07-08; R Z&d5 2 B #: 2021-10-29



116 1E¥<E Crops 2021 455 6 1
PHEAR 11.5mm, IR 6.2%, J& T F/KEN, =1 EKEE
Table 1 Time of irrigation
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E Year Soil water storage ﬁﬁ@%ﬁﬁ }ﬁ.ﬁ/ﬁﬂ -
= 40 of 0~2m deep before  Returning  Jointing Anthesis
E 30 | sowing (mm) greenstage  stage
Hl?fl?ﬂ 2018-2019 421.8 03-03 03-28 05-01
i 2019-2020 468.7 03-02 03-24 04-29
¥
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Fig.1 Precipitation during winter wheat

growth period in 2018-2020
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Table 2 Population dynamics of different late sowing irrigation treatments of winter wheat

FEAT =S EY ) A AR
b Basic seedling (<10hm?) Maximum total tillers (<10%/hm?) Spike number (x<10%hm?) Earbearing tiller rate (%)
Treatment 2018-2019 2019-2020 2018-2019 2019-2020 2018-2019 2019-2020 2018-2019 2019-2020
CK 272.142.8b 285.2430.4b 1604.8448.1a 1815.9+2.7ab 552.3463.8b  505.3+15.0a 34.41 27.82
W1 434.2422.6a 423.245.2a 1044.5456.6d 1705.8426.9bc 423.6419.2c  423.247.0b 29.65 24.81
W2 430.244.2a 434.9433.4a 1428.7456.6b 1723.8424.1bc 532.247.6b 458.246.0b 42.09 26.58
W3 416.2421.2a 430.2#12.2a 1264.6422.6¢ 1677.9438.2¢c 541.647.1b 493.2441.0ab 39.93 29.39
w4 422.248.5a 428.2+13.9a 1356.6+17.0b 1847.9458.0a 611.6+15.1a  495.2435.0a 48.84 26.80
W5 420.2+19.8a  422.2433.3a 1252.5417.0c 1687.8489.1c 593.64#21.7a  503.3#43.0a 44.41 29.82

[ Z)HE G AN A /NS R AL FE ) 7E 0.05 /K FE R EE, T

Data with different small letters within the same column indicate significant difference among treatments at 0.05 level, the same below
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Table 3  Effects of different irrigation patterns on yield and its components

oy W (- Ab L TR A TRiE FeE
Year Sowing date (month-day) Treatment Spike number (x<L0%hm?) Grain number per spike 1000-grain weight (g) Yield (kg/hm?)
2018-2019 10-08 CK 552.3463.8b 25.6+1.3bc 38.6240.40c 7440.54+11.3b
10-27 w1 423.6419.2c 24.343.5¢c 42.0640.23a 4588.4424.6d
W2 532.347.6b 27.2#.1b 39.3820.33bc 7006.04225.9¢
W3 541.6+47.1b 32.9#.7a 38.0140.58¢c 6987.9424.4c
W4 611.6415.1a 32.8+2.2a 35.0340.61d 7662.34151.8a
W5 593.6421.7ab 30.9+41.3ab 40.9240.54ab 7969.6461.9a
2019-2020 10-13 CK 505.3+15.0a 39.5+1.0a 49.2540.98a 9187.9+196.6a
10-28 w1 423.247.0b 34.040.0c 44.3340.57d 5919.64334.7d
W2 458.246.0b 37.9#.2b 45.5340.84bc 7620.54245.6¢
W3 493.2441.0a 37.5+1.0bc 46.8740.69bc 8020.74109.3b
W4 495.2435.0a 34.3#.1c 49.2240.88a 8979.5+4.4a
W5 503.3443.0a 36.940.6bc 45.46:4.72b 9104.6+115.5a

23 AEPEKERNZ/NEYREE RN
INFEKERLF= B )TV il — 80 o0 VR T AL T4

. HHER 4 WA, FREH CK B/ N T4

AR BB T HAR AR . BRI R, &b

F T AR R B K B I 5, A K
OB A3 () 22 S AN 23, T A G R /K Ak 2
DA W4 REBETH 5 AR 8 B dpe iy o 25 A3 A AU Al
e J5 TV R AR 2 &2 S5 LI T4 i A8 2 3 A



118 1EW 28 &

Crops 2021 455 6 1

[, DL CK fxmE, W1 Hfk. SABEXIERTE T8
BTYIFEE E . RN T 5 AR B R

TR FEEMIFE RS, DL W4 AbFE A E, W3 A
Ko

Fz4 AREKEATHRINESEEE (2019-2020)

Table 4 Dry matter accumulation amount and translocation of different irrigation modes in 2019-2020

FWy 7 #1225 Dry matter accumulation amount (kg/hm?)

AEHT 95 F7 22 Dry matter accumulation before anthesis

Ab 3 3 e gy o e £ TW i 8 5 % S
Tieament TN B THERR oo materaroction | Drymater_ Contiouon
amount of nutritorium (kg/hm?) translocation rate (%)  to grain (%)
CK 11856.134958.34a  19820.963471.45a 7964.844486.89a 1223.09+392.66b 10.2242.48c 13.3144.27b
w1 8380.194223.35¢c  12862.41+1139.71c 4482.22+1363.05b 1437.404223.34b 17.1242.21b 24.2843.78a
W2 8927.66+144.42bc 15380.58+1012.97b 6452.924868.55ab 1167.55+144.42b 13.07H.41c 15.3241.90c
W3 8805.20+128.84bc 16289.95+1443.06b 7473.70+1314.21ab 546.97+128.84c 6.19+1.37d 6.82+1.61c
W4 9535.774480.66b  16093.724560.22b  6557.95+1040.88ab 2421.53456.3% 25.4140.69a 26.9740.63a
W5 9258.434273.18bc  16202.684431.62b  6944.26+704.79ab 2160.3+131.76a 23.3240.74a 23.73+1.45a
2.4 REIEKRRXI7K 5 F) A S AEFRLL CK 43 3l 87 6.50%F1 12.37%, W1 Ab#ELE CK
241 A DEZAKSEGY R BRS5 R, 1 8.06%. 5 CK AHLL, 2019-2020 4R EFEK &
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T CK, W2 F1 W3 AbFHEL CK 43 HME 26.85%41
21.27%, W4 Fll W5 b ERFE/K &L CK 73 I 1.89%
A1 3.28%; MK FI AR T CK, W2 fil W3
AEFREE CK 4390 30.61% F121.05%, W4 Fil W5

MK FIFRCER IS BAEE—3. mkal 5, £
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Table 5 Water consumption composition in different irrigation treatments

gy MO s THICKRER Bk KR WUE
Year Sowing date Treatment Irrigation amount ansumptlon of Precipitation Total \_Nater [kg/(hm? mm)]
(month-day) (mm) soil water (mm) (mm) consumption (mm)

2018-2019 10-08 CK 180 195.3 89.5 458.0 16.01

10-27 W1 0 175.7 89.5 265.2 17.30

W2 90 155.5 89.5 335.0 20.91

W3 90 181.1 89.5 360.6 19.38

W4 180 179.8 89.5 449.3 17.05

W5 180 1735 89.5 443.0 17.99

2019-2020 10-13 CK 180 194.4 243.1 617.5 14.88

10-28 w1 0 219.9 174.1 325.0 18.22

w2 90 224.0 174.1 419.1 18.18

w3 90 218.6 174.1 413.7 19.39

W4 180 210.0 174.1 498.4 18.02

W5 180 209.4 174.1 494.5 18.41

242 TREKBEIXLBEKRSFA AT ZF W
2 AR, AN[FV AR R Gk BRI R e R A< /N Xt
K EREEOKMF AR £F R4 (2018
2019) B, CK AERZE (130~200cm) &% L2
TIEEIK R T RE S LB, 30~100cm 512+
WA /KE S TSR ~F/KE (2019-2020) 1%
# M, 40~200cm CK AbFEF + 2 T IR E /K S = T
&, HILE, 54 CK A3 % L=+

BRI K IR RN KA BT R 7 AR
FE SRR IR L3RR IR D . MR R HE 1 /KET,
W2 4b#E 100~200cm + 2 T IEF/KEIHMLT W3 &b
B, LA IR AN 1 KIS, TEIR T B I
IKE R T REATR Z K BIRI L, AR IR Z K1)
AMEVER . BERRRE 2 KEF, T4 (2018-2019)
W4 43 50~200cm + )2 HIES /K EAR T WS AbHE;
FIKAE (2019-2020) W4 43 0~150cm + )2 135



&S 205

PaRas TR RE KO R A &N BRI B 119

FKERT W5 b2, AFRFEMIREHFIEHREEK
Xf S R K P A AF, HXF 50~
150cm 2 HIES/KEREMEI—8. Hin]
A, FRAENCEKE, BRIRA/NERE 1 /K2 K
IR L B HIRE KA A TR 3R IR 2K G
—e— W2 W3

— W5 —0—CK

1884 7K 7 Soil water content (%)
0 3 6 9 12 15

—*— W1
—a— W4

20
40
60
80
100 r
120
140 r

160 r
180 | 2018-2019

+JZ Soil layer (cm)

200 *
0

20
40
60
80
100 r
120 r
140 r

160 +
180 | 2019-2020

+JZ Soil layer (cm)

200 -

B2 ZNhEpBEFELEEKE

Fig.2 Water contents of different soil layers
at maturity stage of winter wheat
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Effects of Spring Irrigation on Yield and Water Utilization
of Late-Sowing Winter Wheat in Southern Shanxi

Yang Na'?, Xi Jilong?, Wang Ke?, Xi Tianyuan?, Zhang Jiancheng?, Yao Jingzhen?, Wang Jian?

("Shanxi Province Key Laboratory of Organic Dry Farming/Institute of Dryland Farming, Shanxi
Academy of Agricultural Sciences, Taiyuan 030031, Shanxi, China; 2Cotton Research Institute,
Shanxi Academy of Agricultural Sciences, Yuncheng 044000, Shanxi, China)

Abstract In order to clarify the effects of irrigation patterns on water utilization and yield of late-sowing winter
wheat in the Yuncheng Basin, with Jimai 22 as the material, five irrigation treatments for late-sowing winter wheat,
W1 (no irrigation), W2 (irrigation at returning green stage), W3 (irrigation at jointing stage), W4 (irrigation at
returning green and anthesis stages), W5 (irrigation at jointing and anthesis stages), and CK (irrigation at returning
green and anthesis stages for traditional sowing winter wheat) were applied. The results showed that, the yield of
late-sowing winter wheat under W1, W2 and W3 treatments were lower than that of CK in two experimental years.
In the drought year, the yields of winter wheat under W4 and W5 treatments were significantly higher than that of
CK, while the yield of CK was the highest in the normal year. Under the condition of late-sowing winter wheat
with two irrigations, W5 treatment had the highest yield among all irrigation patterns, closely followed by the yield
of W4 treatment, but the difference did not reach a significant level between them, the spike number, earbearing
tiller rate, dry matter translocation amount, translocation rate, and contribution rate to grain before anthesis of late-
sowing winter wheat with two irrigations for greenrising and anthesis were higher than winter wheat with two
irrigations for jointing and anthesis. The water use efficiency of W2 and W3 treatments were the highest. There
was no significant difference in water use efficiency between the W4 and W5 treatments. The results showed in
southern Shanxi province, under the condition of late-sowing without winter water, irrigation at returning green
and anthesis stages could maintain the stable production, delay the process of spike differentiation, and improve
the frost resistance in the spring.

Key words Winter wheat; Late-sowing; Irrigation; Yield; Water utilization



