YEIZ435 Crops 2020 (1): 146-153

DOI: 10.16035/;.issn.1001-7283.2020.01.024

B AN EME FRREE K KT FI AR

AEE EUM % WS LB BEE BEh

(PHALARAMBHE I A B /AR AT HR VY AL 22 X R Y~ S IR E AL 52003, 712100, BRVGA )

H E ATHERATFFTFREREAELE T XA R R ERKRLEASF R GHra, 2014-2015 F AL
HEBLFIERTFET ARELFXRE, RLZEHBEES (BF) . G&RBLEZ (WF) | #FEZ (MS)
FoiR AR EE (CK) AN, KB TERERGENZZINET 2R TREFH LMK ERE,
ZRBGREME FE KA RRE, AREAN, LERBELZROENERE . BTREZPTNBIER

WP E R AT RGBT, AR RT 2RI LIEHRTERK, RAPNERRAKRRILZEIBER 25
XTROEWHELZ, BAFREFBIE 2 FFH R 1651%. 21.18% F= 44.23%, E#FTE 2 FF3
SRV B 9.34% . 21.66% F= 40.68%., B EWIEE E5 XN T EREF B K-t @RIFHG, RALK, &

FRER A, KoyF AR ERLREG,

ER2FFHRGAMNAEZERBEEE T ARG B ERBEE LT

XAFEAFBE T XH5HNIREG 9.41% A2 13.75%, LB FHR, ZEWBEBEEHF X LA EZEREEKF

P8 B AR R BRI AR
KR BR; BEHX; ARAR; KeA AR

FaFE (FRES) #7124 (OSID ) .

I3 R AR 3 DX A 7 ) 3 PR 4| TN
2, AR —F A RO GOK GRS, 75 M
VRPN LR 7 vh 45 T BRI AR, U
B, DR T TR (B EAAE Y, b
IR i AR 2 R T 1o A K 3 R R Y
MAPEPILE ™ . KRR, A o ) DA /D
LHETAGE K, RFOK g, e R,
TESEVEYIEG = 270 B 2Rk mE, FHEY
AR ISR B — A Tt i, MR R e it
FORAEK, MAHERTEFHY, Fn e 13 5:
Grarfi S, SBUSHIE TR, AR B
WG, = EH 2T TR B R Y, RS
— PR BRGSO 251 FOK 5 R r
SRR, WP R K R R SR

ANTRVEE AR, o S A TR AR 73 82 T A
[l REMTFERY], HOMBEE S LR E RS
R T, TR FERE G YRR LR P
[, ANEIGE AR, Xof 438 2 A 2 I A [+
BOMBEECRME, mAuEL L, BEEae

b ] ol R ARt Y, IR s A e A
BRI AR AR A M TG T R X oK
FARAE KOR B RIBETE S TARRERE, (B4 5GP
LR ERR AR KT, Rl 8 O IS AN [ 3
AR T RS LE KA R A SRR 3 55

YRR AR S5 B A R BT, =&
FHE AR, AR A AN ) A2 fb mT B4
CAUEIB: M i3 ER S = N (1 M e Y R e )
Il S i 2 AR A AR G, RGBS A RZ IR,
AR BN ARSI, ST AR Z XK 53 Al
FEo M M, PR, bR A R R R Y
A BRI B VIR R . TR F UL O IR X
KT FRMRAERIIBITEZ DI EFOE, #F
IR Z R AERZ L, BOREREEAaE M. P
1, AR PE AL M TOR B 5 MRS A
HIR, NEKMRR S EEEEEAEME R,
W FEAN R 2t 7 2 KGR O e A KRR e
A R BIR R IR AR AL, D9 W A [R] 46 58 075X
R K B R LR, S B R RO

WHFEA: AFF, LS @A ERZF HAHESE, E-mail: sly_3531@163.com

Wl R AL, TR A EREG T HARZAMNE, E-mail: 1hd2042@163.com
AeRA: BRAORXAFES (31771724 ); BB A E EAL XA A (2018-NY-031 ); HaRAARKFES + R (TGZX2018-10)
A H . 2019-07-23; = BB 2019-09-11; ML HrRr B H: 2019-10-31



M 194 B

F B A w7 AN R FORAUE AR K B 7 A FHRCR AR 147

TR
1 RS

1.1 RIS

R T 20142015 AEAERPE KR E PG LA AR}
R F ORI S (N: 34°59'; E: 107°38') i
1To BRI IR 1 220m, 4EHFEK 580mm, V-1
TREE9.1°C, JoFaiH 171d, JoHEmE & ft, T3k
JERY Tt 0~20em HIES AL 11.56g/ke . AL
A 46.66mglkg . R 16.94me/kg . HALET 12235
mg/kgo 2014 F1 2015 45 F KA K P A 3 TR L
ERRBORHNA 1.

——  f i Maximum temperature —— [ & Precipitation
——  fIKIE Minimum temperature

1120
40T 2014

x%W ‘W %%Mifﬁf

A m ANAA MAAAA

[ 2015

Ju—
=
(=]

m

(%)
=)
~
>
[% NI & Precipitation (mm)

x®
(=]

33

[=]
[=2)
(=]

R Temperature (°C)
SHERS
I~
S

=)

L
S

1 120

IS
o
—
(=]
(=}
m

~
)
[% M & Precipitation (mm)

MM

y Mﬂmﬁ )
AAAMAAAAMAMAWNM.ML

0 20 40 60 80 100 120 140 1600
HEFIG REL Days after sowing (d)
E1 EREFHNEREFRENE
Fig.1 Temperature and precipitation during
the growth and development of maize
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Fig.2 Changes of root dry weight per plant in 0-90cm under different maize growth stages
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Fig.3 Changes of root volume under different mulching
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Fig.6 Changes of root—shoot ratio under different mulching
cultivation conditions of maize growth stages
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Table 1 Yield, water consumption and water use efficiency of maize under different mulching cultivation conditions
oy 2 e B KA FIFRCR
Qb3 77 Yield (kg/hm’) #E/K & Water consumption (mm) Water use efficiency [ke/(hm’ + mm)]
Treatment
2014 2015 2014 2015 2014 2015

WF 11 070.65b 11 249.40b 447.18b 445.01b 24.76h 25.28h
BF 12 153.70a 12 307.58a 448.06b 445.38b 27.12a 27.63a
MS 10 343.40¢ 10 507.74¢ 433.62¢ 432.69¢ 23.85¢ 24.28h
CK 9 962.80d 9987.03d 45421a 453.41a 21.93d 22.03¢

e WF, FIEMIEEDS; BF, REAMBER; MS, FORFFE; CK, #l, FFIARNGFREAE 0.05 KV 255 BE
Note: WE, White plastic film mulch; BF, Black plastic film mulch; MS, Maize straw mulch; CK, No mulch. Different lowercase letters in the same column are
significant difference at 0.05 level
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Impacts of Different Mulching Patterns on Root-Shoot Growth

of Spring Maize and Water Use Efficiency in Dry Land

Si Leiyong, Xia Zhengqing, Jin Yan, Chen Guangzhou, Wang Guangfu, Lu Haidong, Xue Jiquan

(College of Agronomy, Northwest Agriculture and Forestry University/Key Laboratory of Biology and Genetic
Improvement of Maize in Arid Area of Northwest Region, Ministry of Agriculture and Rural Areas,
Yangling 712100, Shaanxi, China)

Abstract

In order to explore the effects of different mulch patterns on growth of root shoot ratio of spring maize



ST 194 ] F B A a7 AN R FORAUE AR K KK 7 A RCR AR 153

and water use efficiency in arid and semi-arid regions, different mulch patterns were tested in dryland of northwest,
Shaanxi Province from 2014 to 2015. This study included four treatments, black plastic film mulch (BF), white plastic
film mulch (WF), maize straw mulch (MS) and bare land without plastic film mulch (CK). The growth of maize
underground roots and aboveground plants was measured systematically in each main stage of maize growth, the yield
and water use efficiency were measured after maize harvest. The results showed that black plastic film mulching could
better coordinate the root shoot ratio in the growth stage of maize than the white plastic film mulch, maize straw mulch
and bare land without plastic film mulch, and especially significantly promoted root shoot rotio growth after maize
tasseling stage. The average root volume of two years increased by 16.51%, 21.18% and 44.23%, and the average dry
weight of individual maize of two years increased by 9.34%, 21.66% and 40.68% respectively in the mature stage.
Under the black plastic film mulch treatment, the population at the later stage of maize growth had higher leaf area
index, higher root-shoot ratio, significantly increased grain yield and significantly increased water use efficiency. The
two year average maize water use efficiency under the black plastic film mulch treatment was increased by 9.41% and
13.75% than white plastic film mulch treatment and maize straw mulch treatment, respectively. Therefore, black plastic
film mulch could increase yield by coordinating root and crown growth of maize and improve the water use efficiency
in the northwest arid area.

Key words Maize; Mulching pattern; Root-shoot ratio; Water use efficiency



