55 36 45 2 1] FEHRRLHR Vol.36 No.2
2018 4F 03 H Agricultural Research in the Arid Areas Mar. 2018

X EHS :1000-7601(2018)02-0027-10 doi: 10.7606/j.1issn. 1000-7601 .2018.02.05

BATLEENBESEMETEANMEEXK
FEE K5 F A 850
BT, EHE K

(AL RFAR A BE, L f5E 07100)

W OE: AMEMFRARFEESRMNEZ - ERAKQFAIR, BT 20132015 FAH AR, REAF L H#E
K EFFEX+ HARZ AFIAKEFIA+ BEABZUANNE, FARTEFEAPEAEEN L - EX
BHREDEK FEMAPFANE R, FREH . EXAEFBEZRL EERAENZRFTE ALY, Mxk
T~ THEEARAEEZREREERN ANAEKEF AFIARFEZIAG T IATEZNE B
XM AM ARG H K, BEI0RM 20 RAZTAIRTAEZAE AR D F;AFFEARE T AL ME, T
WHRAEZEL, AL ZFFEE, 20132014 45 o L HEAHL , AFOXBEETEBIKT 1.46%,5F 1 A4 E
BEEBIKT 2.76%:2015 F 5 F 0K BEEBIKT 2.78% , £F 1 KEZHBEMKT 1.11%, E5AFER1IXKE,5F
HEARAL,2014 FFEZFREHE,05FXFA0E, MAEERKENE v, LEHEAKERD FHEFANELEKS
TERKEHERANEAFTOARRTEAZ LA HZRRE  MAAG AU TAEEATERAAE , EXZRTEE,
FRALENZEKFLERAKENZFRERAKBANEARELADH T ERIEAAE, AEAENREAKE
INTFABENE, NARQFABREE, NE EXFEELEAPAARELLERMERAREAREER,
BAHTFRAPEREFGT RARZEENEFRERNR EEAERIET B ETHEREKE, Bk &FE
B AKEARAEE R EAARBNEZ - F R E T AW AL

KW BAAS AR ARE ML - EXENTE

ESES: B342.1 XEERERD: A

Impacts on the yield and water use efficiency of wheat and maize under
Spring-irrigation and straw mulching in Haihe Plain

ZHENG Yuan-yuan, WANG Gui-yan, ZHANG Jian-heng
( College of Agronomy , Agricultural University of Hebei, Baoding, Hebei 071000, China)

Abstract: Water scarcity in Haihe plain has a serious impact on water utilization and growth of wheat — maize dou-
ble cropping system. To investigate the effects of spring-irrigation and straw — mulching on the crop growth, yield and wa-
ter utilization of wheat and maize, four field — experiment treatments, Spring-no-irrigation, Spring-no-irrigation/straw —
mulching, Spring — irrigation once, and Spring — irrigation once/straw — mulching were carried out in 2013—2015. The
results showed that, irrigation and straw — mulching had significant impacts on the crop during jointing — flowering stage
of wheat. Due to preservation of soil moisture and soil temperature by straw — mulching during this stage, the LAI value
with Spring — irrigation once/straw — mulching treatment scores significantly was higher than the Spring — irrigation once
treatment. But the effects then gradually disappeared after flowering stage. The straw — mulching treatment had a signifi-
cantly lower LAI value than no-straw-mulching treatment after 10 and 20 days from flowering. With or without straw —
mulching, the LAI values with Spring-no-irrigation treatments were similar, probably due to the water stress. Compared
with no-straw-mulching treatment, the yield of wheat decreased by 1.46% under Spring-no-irrigation and decreased
2.76% under Spring — irrigation in 2013—2014. Separately, the decreases were 2.78% and 1.11% in 2015. The

Spring — irrigation once and no-irrigation treatments had a significant difference in crop yields in 2014, but not in 2015.
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With the increasing level of irrigation, the soil water consumption amount decreased. The soil water consumption in wheat

growing was greatly increased with no-irrigation treatment in spring than Spring — irrigation once treatment in the two

years. No-straw-mulching had greater soil water consumption than straw — mulching treatment, though the difference was

not significant. Together with the rainfall effect during maize growth, the effect caused a less soil water consumption with

straw — mulching treatment than no mulching. For the water — use efficiency, wheat, maize and all the treatments in dif-

ferent years had no significant difference. Our results indicated that, straw — mulching guaranteed crop yield by decreasing

soil water consumption during wheat water — sensitive stage under limited irrigation condition due to water scarcity in Hai-

he plain. The combination of spring — irrigation once with straw — mulching was very effective for water — saving wheat —

maize double cropping system in the region.

Keywords: straw mulching; water use efficiency; wheat — maize double cropping system; grain yield
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Table 1  Precipitation during wheat and maize growing season
G 2013—2014 2014—2015
Fertility stage F 0 Date VR Rainfall/mm F Date VR Rainfall/mm
&P ~ 240 Sowing ~ Pre-dormance 10-08—12 - 15 12.60 10-07—12- 14 10.00
ZHij ~ 75 Pre-dormance ~ Recovery 12-15—03-16 10.70 12-14—03 - 14 6.90
BT ~ Y Recovery ~ Jointing 03 -16—04 - 11 0.10 03 — 14—04 - 09 25.60
V/(J,;i 5 ~ FFAE Jointing ~ Flowering 04 - 11—04 - 30 42.30 04 - 09—04 - 28 4.30
FFAE ~ 728 Flowering ~ Heading 04 - 30—05 - 05 22.50 04 - 28—05 - 06 21.50
7Rl ~ B Heading ~ Harvest 05 — 05—06 - 20 38.10 05 - 06—06 - 12 56.20
4 F W Whole growth period 126.30 124.50
& FI ~ Wi Sowing ~ Seedling stage 06 — 20—06 - 27 12.60 06 — 12—06 - 22 0.40
B ~ 37 Seedling stage ~ Jointing 06 — 27—07 - 15 4.50 06 - 22—07 - 16 22.60
ﬁiz:ifg uf)!lj ffmh period 07 - 15—08 - 06 64.50 07 - 16—08 - 05 51.30
=K il 1 -
Maize jL;zi }b\eﬁ ?fomfp 1*30 - Flowering 08 - 06—08 — 13 13.80 08 - 05—08 - 17 0.00
FFAE ~ HEXK Flowering ~ Grouting 08 - 13—09 - 15 39.40 08 — 17—09 - 21 146.00
TEX ~ 3 Grouting ~ Harvest 09 - 15—10 - 07 22.50 09 - 21—09 - 29 0.40
4 FH W Whole growth period 157.30 220.70
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AT T K, T A B TR A T T K
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f,2014 4F 6 H 20 HUK; EA T 2014 46 H 20 H
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Fig.1 Soil temperature of 5 cm depth under straw mulching and without before jointing stage of wheat (2014—2015)
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Fig.2 LAI of wheat and maize from 2013 to 2015
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Fig.3 The biomass of wheat and maize from 2013 to 2015
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WA BEES, AR 1 KG, KR SR A
FITREAR , 2015 4 S HBH i

3 17 #®

TR B B A 7 K B IR AR ™ A B T
/D A HE TORE R e W AR X IR Y K B A
Mo AWFFREERFW , FERUEERR TR T, M EAK
HHTE]ASE W ISP ATS o] R4S e AI% 7 359.5 kg hm ™21 ™=
o, HREFE S T R T A SR, SC AT
BT RS S A SRS EY T R 10%
~ 15%23 =20 T ARy AT I 7 509 03 i iFSE L

K2 ARALEEMTERFTEMBER

Table 2 Grain yield and yield components of different treatments

/NFE Wheat F K Maize
PN e A WM TRE R ANM ERS mRE oR
Year Treatment Spike Grains 1000 kernel Grain Spike Grains 100 kernel Grain
number number weight yield number number weight yield
/(i +hm™2) /KL /g /(kg*hm=2) /(Jif~+hm~2) /K /g /(kg*hm~=?2)
?%07](' - 765.4 31.5 41.4 7771.8b 6.5 529.3 30.4 11381.0a
Spring-no-irrigation
B0 KE
Spring-no-irrigation/ straw- 668.3 31.0 41.0 7658 .0b 6.4 510.3 31.3 11745.7a
mulching
2013—2014 -
%% 1.7J§ . 762.4 34.4 37.4 8401.8a 6.5 542.7 32.6 11279.1a
Spring-irrigation once
HH 1 KES
Spring-irrigation once/straw- 743.5 33.6 36.5 8170.0a 6.6 550.4 31.6 11590.4a
mulching
?%07& - 703.0 33.5 39.0 7570.1a 5.9 572.7 31.6 10300.4a
Spring-no-irrigation
B0 KB
Spring-no-irrigation/ straw- 660.9 33.1 40.8 7359.5a 6.0 516.2 31.4 10205.5a
mulching
2014—2015 -

%?Al.ﬂ? . 754.6 31.5 39.0 7756 .3a 5.5 546.6 32.2 10169.9a
Spring-irrigation once
HH 1 KES
Spring-irrigation once/ straw- 693.4 31.5 41.6 7670.4a 6.1 552.4 30.4 10148.9a

mulching

AL R —it 8 P, B — B 5 A 5RO AL B 7E 0.05 K ERE RS, TIE.

Note: In each experiment, values followed by different letter within a column are significantly at P <0.05. The same as below.
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Table 3 Water consumption and water use efficiency with straw mulching and without under different irrigations
/N Wheat oK Maize
=] 7
" KSR " KgAK
L A - T ek " THHE g FUEACR
Remant MR KE W, Remiht MR KE W Annual
Year Trentment Rainfall ~ Irrigation ~ Soli water ater use Rainfall ~ Irrigation ~ Soli water ater use rater
8 ; effficiency & ) effficiency ~ Water use
/mm /mm  consumption 2 /mm /mm  consumption 1. efficiency
(kg*mm™'- (kg*mm~ ! Y
/mm _2 /mm _2
hm~?%) hm~?%)
=S
?7@07& - 126.3 70 192.8a 20.0a 157.3 180.0 -6.09¢ 34.4a 26.6a
Spring-no-irrigation
H%0KEH
Spring-no-irrigation/ straw- 126.3 70 184.1a 20.1a 157.3 180.0 -9.52d 35.8a 27.4a
2013—  mulching
2014 ES
ﬁj’ 1.7k. . 126.3 140 133.7b 20.8a 157.3 180.0 6.92b 32.8a 26.4a
Spring-irrigation once
FE KBS
Spring-irrigation once/straw-  126.3 140 124.8b 21.2a 157.3 180.0 15.92a 32.8a 26.6a
mulching
7
%7—07](' - 124.5 70 108.5a 25.0a 220.7 180.0  -24.40b 27.4a 26.3a
Spring-no-irrigation
H%0KEH
Spring-no-irrigation/ straw- 124.5 70 99.2a 25.1a 220.7 180.0 —-29.55¢ 27.5a 26.4a
2014—  mulching
2015 s
ﬁj’ 1.7k. . 124.5 140 65.0b 23.5b 220.7 180.0  -20.27a 26.7a 25.3a
Spring-irrigation once
H% LKER
Spring-irrigation once/straw- ~ 124.5 140 59.3b 23.7b 220.7 180.0  -30.96c¢ 27.5a 25.7a

mulching

AR B SRR R R 34/ NE IS /I
2 PR T 202 Oy e — B O Y DR
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TR L RAG, W by E— e R EE B 1 AR R Il
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WK A3 NSRS BAT B S S ML Y B AR
7 5 J /1N 22 A DXL B2 722 A T R 2 B/ N A2 il 11
TERNEP KA RET LR TNERTR
TR IR ] AR A B (RS A, S 80 )
FERLT BE B 45 72 D, H B A AR
B, A e R N A FF B 5 5 /0N 22 R DXL EE AR ik
93 TR0 B AR AR BRAR A R (W HLERAIL A 5%, B
AR AT R 0 7= S A 97 T 2k 0 21 oAy 3 g 7
FK 53 R AR SR HE R A e SRR

T A1 55 )5 6 K 43 500 Rk b + 387K 43
20, FE R KR R A b I R A e
K /N RS 78 55 J5 AT ek /b A B IFEZK 40 mm, 7K
OYFI AR A= RGN 7% ~ 1094974 {3 £ K
it s /NG, BORTE — @ R B 1 1 4%
IKAY R ARG R AR I A B 2032360 oA
WFFE L5 R G F1 7 25 A B I 2> T & /N2 A
AT I B 3R K B, 2014 4F 0 ~ 120 em T3,

INFZWSCIRET I 3E I OK R 2R 0 K AR B, 2 55 AN
B IR BN 15 mm, HZ 1 KAEBRE % H
ANFE AN 14 mm, 2015 4R HA A Rl #a

FORAE I AR R FRHEAT T IE % 4N (H il T
INFEE A AL BRSIR I 3K Ay () 22 5, B80T Bk
AR A 3K A 25 5% 0 2014 4F B K IGR R, /)N
FHEZ 0 KM 0 KEGAH 0~ 120 em + )2 EHKE
Fb/NZE 2 1 KR 1 KB 25 AL PE R 40 ~ 60 mm;2015
AE 1R 30 mms (HAK P AEBEAR A 26040 T B 55 S AN 75
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B 4R o] £ 5 SR AT - 8K o R R R TR
A

R FE X S/ N2 | 6 KA T 0 I 2 47 S g %
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