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Tab.1 Physico-chemical properties of experimental soil

BH AR (kg ) SR/ (gkg™")

WA/ (mg-kg™")

M/ (mgokg ™) A/ (mg-kg ™) pH {4

o 8. 09 1.52
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Fig.1 Treatment methods of experimental region
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Fig.2  Sampling distribution of maize root
1.4 HiELAESHSH
¥ H Microsoft Excel 2010 A Surfer 8.0 #47%k
it R e 221, R A SPSS 11. 0 Ge it B {4 it 17
I

2 HRE5OMW

2.1 FREBEEANEREWMERRE LA

YT R AR S KR ERAG RS
(AR S AR AR ) AR AR RS 5 T A% i B 3t
R A e AR A A R A R A T DA o A AR B
RO [ 4 8 5 SR R AR AR, DR O T 9 A R
B M T R A R RE 5C 2%, Al it it B AL AR T B,
PET A PR A M A B ™ o o AR LR AR E 5% AR
AR B —Fp B R KB 30, B R85 R KRR
7 LA B R [ T2 AT — € 19 28 S 1, kTS 2
MR S b b A= Wy e A AR VL Y B



512 3]

TETT R S5« AT B i A58 0T 6 K A2 R AR KK 23 M 380 B9 32 TRl 183

ANFE AR BE R EORAR RN AR AR e an 1A 3.
Bl 4 it , N R] DU HAS [R) 0 7 s 0 203 mT 1
P KA ZE A W (H AN ) Ak B (R) R B A% S o
2013 AF 45 7 [l 12 ¢ M o il J2 K A= K 0 i 2 oA
TR S EOR A e N AR R — e
S H A E A PR AR I . 4 SPSS
A3 A AT 0T F B A% A B 3t b A A R M R HE S
EXEH(ZEM P <0.01, 425 P <0.05) 514k 1 J5
Wiz 2 SR (A FRE Y P>0.05), BR
BRI R NTR 5 NTF 40 3R 2504 K
B AR B, AR T 4B CK 52.69% ~ 12.45% ,
STS 5 NTS 4b B 25 0t 57 & W 5 T X% i CK 2.33% ~
6.84% , ML L 4% 4b BE 4230 T X IR CK, 5
14.93% ~58.48% , K717 J5 WAL ZEnt B K 0E bk,
b b A W i B AR SR B A3 ] B0 B CK 3 1. 56% ~
5.48% F110.38% ~32.74% , X ZH . £k
R AR TP K SE LR (S 5 T, BRI R R
A7 IR0 B A AR R R AR T, S R B B ik
4300 B TR R AR S AR R BUR RAE K Z
R, I S50 b A o A RO Akt BB A S B A
Wi Sk P [ R R K I B TR 4 R S 45 A
FEHEZ K B B Re L 2B R RS SR A K
2Rl b AR RO R KA & TS B
2012 4F Jz 2013 A4k 15 3 #5 4b AR 56 LE AR A5 3 142
B AT NTR &40 2, #5005 J5 W10 STS 4R
P E ., 5 FhAbFErh STS 45 % 2 1E G FLBRE =
T At A B, TR T RS A AGTE BSR4y SRR R
LA 8 v AR R R AR B OR AR R e A B R A
T B A R AR RS L A B v o A 4k PR
REWE AR R A KO KAy R ESR B TR
AR S R AR LK B A2 S

ZEAYE mENRE  SREE Rk

3 4k TR R R AR 2R BT S AR L Al
Fig.3 Changes of weight in maize rhizome and
root-shoot ratio in early elongation stage
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Fig.4 Changes of weight in maize rhizome and

root-shoot ratio in later elongation stage
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18 CK 28.67% .12.97% 17.04% ,2013 4F- 43 3 & T
% & CK 83.20% .31.16% .26.41% . ifi & 37 5
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Tab.2 Comparison of yield and water use efficiency with different treatments

2012 4 2013 4
b 7 R R/ - % KR/ KDRAME, HRR R/ Fea/ KK/ KRB,
g (kg-hm *) mm (kg-m ") 8 (kg-hm ?) mm (kgm %)
STS 38.50 10 382. 90 418.01 2.48 37.18 10153.63 439.76 2.31
NTS 37.01 10 271. 26 419.50 2.45 36. 87 10 007. 87 435.73 2.30
NTF 36.90 10021.77 423.71 2.37 36. 87 9969. 14 445.50 2.24
NTR 35.91 9540.23 413.17 2.31 34.44 9327.83 436. 12 2.14
CK 36.70 9229.73 419.25 2.20 35.12 9043. 94 440. 09 2.06

AP FEK 5 KK RIS B (R 2) , &
A FRAE K i 25 IR AN B S (H K o R R0 22 = 18
FH(P=0.047 <0.05), X FEWF L5728 & Kk
V)75 W6 2R A AR T W (A) AR K A 2 8 I BT
A NTR 4 55 B &, 40 728 & SOR W i, (HL B £ oK
A AR AL BT 5 R R AR 75 I 2% S A
A AR S T BOURE A R F I A b L AR K &
ZBH/N(P>0.05), %2012 4E 5 2013 4E R &
07 I KA R R BLR SE4T 43 7, STS \NTS \NTF %
NTR ¥k F CK, 0 4.22% ~12.31% . & 4b
HK 43 ) FH 2% i B AR I s STS > NTS >
NTF > NTR > CK, 0] UL A #% 7% 5 1 K2 = 7= 10 R
T, 4 R X 35l DL o 2 56 O 3k 3 b e &

SRS L E N i ISV & S R U TR S e & S
A ARG ) e HEAE A o
£3 EXFE(Y) SREE (x) WX TR

Tab.3 Correlation analysis of output ( Y) and root

weight ()
Ak 1 [l )5 5 72 HeE AR WBEKFP
STS Y =125.601 +8. 936« 0.712 0. 008
NTS Y =168.264 +5. 165x 0. 645 0.015
NTF Y=173.518 +2.918x 0. 632 0. 020
NTR Y =114.827 +10.219x 0.439 0. 047
CK Y =230.626 +1.582x 0. 560 0.033
3 Hig

(1) B T7 s b A= i SR e A 381
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Effect of Straw Mulching Mode on Maize Physiological
Index and Water Use Efficiency

Wang Kexin'  Fu Qiang' Jiang Xin® Zhang Xiaoping’
(1. School of Water Conservancy & Civil Engineering, Northeast Agricultural University , Harbin 150030, China
2. Water Conservancy and Hydropower Survey Design Institute of Heilongjiang Province, Harbin 150001, China)

Abstract. The object of this study was to explore the high quality and yield cultivation mode for maize in
the north drought region. The impacts of different straw mulching modes in different growth stages on
maize root-shoot ratio, root temporal and spatial distribution, surface biomass, yield and water use
efficiency were analyzed through field contrast experiments from 2012 to 2013. There were a conventional
tillage and four straw mulching modes in the experiments, which were surface tillage with straw mulching,
no-tillage with straw mulching on furrow, no-tillage with stubble mulching, and no-tillage with straw
mulching on ridge and furrow. SPSS statistics software was adopted to conduct significance analysis for
data of jointing stage and harvesting stage respectively. The results showed that different straw mulching
farming modes had significant effect on the control and support in root, root-shoot ratio and earth surface
biomass, obvious effect in the early jointing stage. In addition, no-tillage with straw mulching on ridge
and furrow was inferior to conventional tillage. But the other four kinds mulching models were better than
comparison for 1. 56% ~5.48% in growth of earth surface biomass, higher than comparison for 15. 10% ~
32.36% in root weight density, and higher than comparison CK for 10.38% ~ 32.74% in root-shoot
ratio. The yield and utilization efficiency of water were respectively higher than comparison for 10. 38% ~
32.74% and 4.22% ~12.31% . Surface tillage with straw mulching was an ideal cultivation method for
cold and arid regions of North China, which had significantly advantages in growth of root formation,
yield increase and water availability.

Key words: Straw mulching Root Root-shoot ratio Maize Cold and arid regions



