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N 602,45 mm, HEPER EKRERKFG6~9 .,
B D AERIR 12~14 C AR H BAFEL 2 196 h,
I 3 AR B, 4350 S S B (N TR AL B
(DD FE#F (RT) , R4 3 R E S, I E F ALK
BEVE RIS X it W A Jmy WL 2, Sadlf: &
ANZZWOER G S AR IE L e B LR R R
BHR 0~5 cm; IRAABE : /N WK I BRIADL (P
AR R 2 - TR 2= BE D #F 4
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E==32010
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100 |

f%F &/mm Precipitation

E==d2011

B 30~35 cm; JiE#F: & /NFWOIR J5 T B ML BF
YE R 15~20 cm, BEZERE A HLEE AP, Ll 2 £
KRR GRR 19 57,2 a3 T 6 A 20 HHEFRN,
10 A 15 B ks, #Ffh&E 90 kg/hm* ., 178 60 cm,
FEBE 24 cm, /NXJEFH 25 mX 30 m=750 m”, Ji§
JEJiti PR 2 [ (N) =46 % 1375 kg/hm” | # iR — %
[w(P,0:)=46% 1375 kg/hm®, #&4> A 3 W]R j#
K EAE,

—>—10a
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Fig.1 Rainfall of summer maize during growth period
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1.2 MEMBEFZX

1.2.1 X¥EABRKRE R JIENE - 5K
MR &,
1.2.2 xRy RAMFREENE 0~10

cm,10~20 cm,20~30 cm,30~40 cm,40~60
em,60~80 cm.,80~100 cm +¥EFifE &/KE, T
FEAD AT AN K OCHE A B I E . 3 IR
TR R E A
W= (A0 Xp Xh) XK. W L figK
It (mm) A0, R 2 R KR (V) 50, R

80 2 AR (g/cm®) sh, N2 IR
B (mm),
1.2.3 E3BE CRAHMAE IR E 5,10,
15 F1 20 em +HER . /N X & 3 BRI
Vel 3 RS,
1.3.4 ZERRpyA Ak YRk, £/NXE
BUESE 2 1700 7= CBEATATHE 60 em, K 5 m) . il ™=
BEJTTE AR 6 m? (2X 0.6 mX5 m), AR R4E
AT AR R,

K M RCRIT R A WUE =Y/ET;
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O 26 %

ET=W.+P—W,

K, WUE & + 3 K 5 Fl B &% %
[kg/(hm® » mm) |;Y i £ k= & (kg/hm”); ET
FE T W AR K (mm) s W, g HE AT L i
K (mm) s P oMK FFEN & (mm) s W, UK
Jei + B K & (mm) .

1.4 HiEE

F H Excel 2007 Fl DPS 7. 05 %44 4b B3 43 #7

B4 Duncan i & W 2 1k 617 7 2047 .

2 HREAM

2.1 TEGARKRE
- SRR T R AT S e AL BROIR O L S AR

JEESELE A PEARAES L BBR b B RT R AIC 4 K
JE B0 5 3 P L R AR b SRR BT A i D A
B A FH A 1 1A BRI D AH X B . f g 1T
AR AL PR S 3 A Ak B[R] A 498 A FH T o 22
B EFAEFLE 0~40 cm, RT f1l DT &b FE 0~40
em IR R T & B B AKX T NT(P<C0. 05); DT
AEFE 0~ 20 em F IR & B E & T RT,
20~40 cm R F RT, (H2ZE 5% A B (P>0.05);
3 Pl b BHEVETT G 40~60 cm - 38 BT 1 A5 4k
AR (P>0.05), BEEYEK K E SRS,
25 Kb PR ) 22 5 8 W 4 . BRI, DT ONT #l
RT 3 b ] - ER B T & 2 R B A B 3F
(P>0.05),

x1 HHERMELTEGRRETL
Table 1 Soil buck density before and after tillage g/cm’

B i 3

10 cm 20 cm

Measurement time

NT DT RT NT DT RT

#EVETT Before tillage

e After tillage

.25 a 1.21b

.25 a 1.25 a 1.25 a 1.36 a 1.36 a 1.36 a

1.07 b 1.32 a 1.26 b 1.17 ¢

W3k 5 After harvesting 1.24 a 1.23 a 1.22 a 1.34 a 1.30 a 1.32 a

SF-H4{H Average 1.245 a 1.220 a 1.140 b 1.330 a 1.280 b 1.245 b
BEFE 50 40 cm 40~60 cm
Measurement time NT DT RT NT DT RT
BEVERT Before tillage 1.47 a 1.47 a 1.47 a 1.47 a 1.47 a 1.47 a
BB After tillage 1.45 a 1.40 b 1.40 b 1.46 a 1.45 a 1.45 a
W3k 5 After harvest 1.47 a 1.48 a 1.53 a 1.48 a 1.47 a 1.49 a
SF-H4{H Average 1. 460 a 1.440 b 1.445 b 1.470 a 1. 460 a 1.470 a

T« [ 90 7] £ 2 B S5 19 AR R NG S8 3R0R 28 57 ik 3 (P<C0. 05) .

Note: Different lowercase letters after the same column and soil layer mean significant difference( P<Z0. 05).

2.2 TIEKRAFMESD T

2.2.1 E3okp TAHEE AFEBPAELT LT -
Hif K RFEEZE R (R 3, #ERE 0~50 d.RT
AEFHE0~100 em I3 fE K KT DT F1 NT, 2010
AERER Y KL RT A A% K 4% DT 0 NT 43
S 7. 32 (4. 51%) F1 8. 36 mm (5. 51%),2011
AENEE DT A NT 43 54K 5. 42 mm (4. 36 %) il
11.99 mm(5. 15%) , 25 5 ¥ 3K 8] B & K- (P<<
0.05), BeAl, DT NT 2 Fh/b 5 Bk it A — 10
PRI E KA JF Hak e X2 EoKRAERKFERR A .
T K G 7 iR T BOUREBF AL B - 3K 4y i 2R
JEEE . BEJE N R AL 3R] A A K i 25 R A T
INCEREFIE 70 d.3 FALEER & 3EAE K B 2 R AN
BEP>0.05), 2010 4FeEFH.DT Al NT
G K AR A # RT & 14. 27 mm 1 30. 03

mm,2011 A0 43 51°8 20. 49 mm F1 38. 86 mm,
SR NT Ab B 4 34k 2 30 5%, #& Fh s 0~ 50
d T HEfE K RS LA AL EE s 1 DT F1 RT X
AT HEE A B K TR 50 d L £
S8 it K R BN L SR R A B KRR

R T A TRUAN [] - S i K A7 AR 22 5% . 2010
EHEEKAEKER 496.0 mm BER, NT 1 DT
A K R A B RT 8400 8. 73 % Fil 15, 63 % 5
2011 AE B E KA K FFH 696. 4 mm FEF, NT #
DT + ¢ i K & 43 0 8 RT X in 9. 472 A
16.92%, 2010 4E,3&F 5 0~20 d FEMi#5 20, +
KA R AE P 38 3 T FE K R AR TR
A 20 d J5 B R B G, B 3 AR 50 d S+
HeAtK T a1 L #E A S 70~120 d - HEf# K
Tt ) OR A X B KO 5 2011 A LB FP S 0~20 d
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/DR RN L AL R RS 90 D A3 B TP RN . A
I 2011 4E3EFI G 0~20 d 3&Fh )5 90~120 d +
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a
300 | 1 T

~
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[=

135K B/ mm
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S
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(=]
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HEAE K i 2E =T 2010 AR TR AR 50~70 d
A KB R F R T 2010 4R

E NT ORT

aaa
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ARRNG FHEFE R ZF B E(P<0.05) The different lowercase letters mean significant difference( P<<0. 05)
B3 3FHEARXT 0~100 cm LIEfEKE
Fig. 3 Soil water storage at 0—100 cm soil depth under different tillage systems

2.2.2 EHBAETAHAE 20102011 FFHE
KA K SRR B S B YR — 20 AR
Ak BT SRR B B9 5 e £ B OK AR R CRE Rl S
0~30 d)RIMWIL . J5 W GEFG 50~120 d) 225+
B AR/ (R 2) . #EFE 0~30 d, AR AL BLXT 5
em IR R A W] I 22 S (3R 3) 2010 AF L Ff
S 0~30 d, & 4b B 4 323 B M E £y RT
(27.2 CH)>DT(27.1 C)>NT(26.7 C),RT HI
DT 4 ¥ 5 em £ 883 22 7 ¥ A 3% (P>
0.05)32011 4EM 2/ RT(27.3 C)Y>DT(27.2 C)
R2 BEMEO~30dAEAHELET S em TFEE
Table 2 Mean daily temperature at S cm soil depth

under different treatments C

Ay HFUR AR /d NT DT RT

Year Days after sowing

2010 0 27.2 b 27.8 a 27.9 a
11 26.9 b 27.3 a 27.4 a

21 26.1 ab 26.6 a 26.4 a

30 26.7 a 26.8 a 27.0 a

SEI(H Average 26.7 b 27.1a 27.2 a

2011 0 26.9 ¢ 27.9 b 28.5 a
9 28.3b 28.5 b 29.3 a

11 25.4 b 25.8 a 25.9 a

21 25.9b 26.4 a 26.4 a

30 27.2 a 27.4 a 27.6 a

SEIY(H Average 26.7 b 27.2 a 27.3 a

e [ AT B 5 AR Rl /NS F 8k 3ROR 25 % 3% (P<<0.05) . R 3 A,
Note: Different lowercase letters after same rows mean significant

difference(P<C0. 05). The same as table 3.

>NT(26.7 C) . #&F 5 0~9 d RT fil DT &b #f
5 em MR E 25 W E (P<0.05) . F M) 11~
30 dZ R 2 (P>0.05), M5 50 ~
120 d.3 P BFE U F 5 em 3R ¥ G B F 2
F(P>>0.05), MIEHZHKE, &M 1 51
o7k P B )2 R G I T % e 5 . AR R
N RT # DT m T NT, B8 A4 K =4 403 20
em 38R B 22 S Y AR GR B K (P>0.05),
2.3 FEEMKSFARE

R 3 AT, 2 a i WY E . RT &b 3 K FF
ke g e F DT M NT,2 a XM N RT
(9 854. 68 kg/hm?) >DT(9 716. 79 kg/hm®) >
NT(9 534. 98 kg/hm*), H:H1,2010 4 RT j= i
S DT Fil NT & 67. 80 kg/hm* (6. 97 %) Hl
446. 1 kg/hm® (4. 77%), 2011 4E W 4 % &
207.97 kg/hm® (2. 14%) F1 193. 30 kg/hm?
(1.99%0) . EARBFAL BB K 7= o e vy B A
FZAE BT FOKBERLECE N . AR R B R K R
ANTA] B R DGR O SRR 1
B 2011 4F NT A # M E K| E & T
2010 4,

2 a IR0 T[] L 4% Ak B A HE K 4y R RCR A
24.053~25. 103 [kg/(hm® « mm)], 15. 273 ~
15.697 [kg/(hm* « mm) ], 3K 7 F) H 5%
Yi{E & RT 20. 400 [kg/C(hm* » mm)] > DT
20.056 [ kg/Chm* « mm)] > NT 19. 721
[kg/(hm® « mm) |, 5/ & fF J¥ — B, 4F Bx (A,
2011 445 Kb B 4 K 43 F U AR B F T 2010
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Table 3  Grain yield of summer maize and water use efficiency
per spike 100-kernel Grain yield /

2010 NT 470.6 b 32.34 a 9 354.75 b 388.92 a 24.053 b

DT 482.3 a 32.23 a 9 733.05 a 391.84 a 24.839 a

RT 474.2'b 35.56 a 9 800.85 a 390.43 a 25.103 a

2011 NT 468.4 b 32.60 a 9715.20 a 631.34 a 15.388 a

DT 479.2 a 32.64 a 9 700.53 a 635.13 a 15.273 a

RT 477.4 ab 33.52 a 9 908.50 a 630.98 a 15.697 a
A 3 FE RS2 MR A Y I R R ARBR R 30 J6/hm? . FAh, HE& 4 AT 2 ailB ]
2.4 ZFME [] , 55 A BLE A AR B RT>DT>NT, = i

SIAT B RLAE AT AL NT F1 DT 2 /b G ¥k ik
BTN TARAFHUAE ML 5 A 3R B R ¥ i A 1S
fm., i 4 nf g, NT fi DT 4b B A A 43
1% RT 70 480 J6/hm? #1650 56/hm? , H i ,NT
Ab 3R PR A HE G Bl A% L HH JE) 2% R R E VR B A/
A W] AR A A A5 B R ) AR L At 2

MK RT>DT>NT, NT #l DT F K H i 45l
A4y B 8 RT w5 138. 48 J6/hm? 1 259. 38
JC/hm*, NT #1 DT 7= 4% It 3 50 [l RT & 1. 18
0. 87t AFK N DT>NT>RT, Hf ,NT
A DT b3 F K HE A 20 3048 RT & 109 %0 fil
2.04%,

x4 FRAMEAXTEERBRNTSHIH

Table 4 Input and output of maize production under different systems

B R BR R A, HURAE L R As / FISTI #A/ 7/ ) .

43 GE/hm') GE/hm) FOREL Guhmy Gehmt e PRAE
Treatment Cost of seed, fertilizer Cost of I T Input Output Output/Input 6
- - . _abor cost NID
and herbicide mechanism task value value

NT 1615.5 400 400 2 415.5 15 255. 96 6.32 138. 48
DT 1 585.5 600 400 2 585.5 15 546. 86 6.01 259. 38
RT 1 585.5 680 800 3 065.5 15 767. 48 5. 14 0

TE AT A% A 1. 60 I8/ ke 55 IR N BB R 40 JT. 7 HEN 2010~2011 4EAE4) 7 4P 2

Note: Seed price was 1. 60 yuan/kg;labor cost was 40 yuan per person per day. Yields were the mean value of 2010—2011.

3 #iw 5t

PR fitf i i 3 ok 3 SR ) B A5 A L R e R
R PERE . EAEME Y i R Al . AR
WBOHE A 15 e« 90 20 0 R S I 2 L IR AR
] DL DR L O TR HY B R RT 2R R B A A
A s B A B A OK TR R AL 3 JC L
TEAEY A B R0 S B 5 K ORI RO Bl B
PR A e R A B 2 oK o34 N i b
Ak BRAT G I S s RO kT AR L 4R T b
HERANE R AR K L MK R IR
T D s R AR U T A RO S T K R 2
fil R T B E SN B R i A K K Y
N A A A A b DX R 5 S B RS
A TH A HEK 345 FERER A H T AR 85 55 4h
AR AR B 5T 8 S B DR AL S A

T RFITF K5 R B o 00 AN BF AR VE A2 B 4 KL g
BRATHE AR R R KR IR BEE &
FH 4 e X35 B, ME A AR BR BT R4 HL R ek
WO BB R TEMAEREE . A
B A b 3 17) - 1 % K B AE 1R 9 4 K 008 4
JIN 3 A 4 10 K 1 R RV A ek 7 a6
RINA XK,

Bk - K 4341 I B R R R R K R R S —
HEEEY . 580K R, + 5ER0R A R
G, Pl R B, S BOUK o & B I - R
AR R RN L BOK R E AR AR R
NSRBI 1 Cy 2 Rl e HA K A
R TS RN /A T TN X (1= O
KA BT A R R A K, 2010 AR R Fh
J&i 0~30 d, BEMFRIERMSHFA 5 em 4 38T B 4
S S B S 0.5 C R 0.4 'C L2011 45 [ s 317 0]
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Ay EE 0.8 CHI0.5 C, Hatfield 25 B¢ 3
B, Bk TR B ORI R SRR AR A i 4
B EWE AR ET . RTHE R A K
KB A W) Hb 2 A S R s K Ak
P U 5 L AS [ B A B R A 9 B R A 25
SB WA

AR L e R T oK H S i K R AR T R
FVGRAS B o 7 A 3 I 3 W o S B IR AA B BLAVEDD
7o 5 b R R A A A — B, B R Bk B >
TRARBE >k . X T AR 2 PR IR0 X H F ok A K
BRE E R, BRI
JE 2 B 348 7 1 BRI R 2R R K T X - R
F1% M iy B S5 I EL B R i e ek
BRAFE A F AR R ZE A, PBOK 43 FUE SR BT AE
Ymrett . ERENI R BOR, RIELAKT . A
B ) BV 8 il 7 A R T ¢ 20 AT 03 1 386 7 R
TR Z A0, X 5 A BF 58 5510 T B FR A X 45
A 2010 AR T RS BRI BE BR B S F 4 A e
4040 M A TTXH S IE — 3. 456 &V ak s 4
BT o TRARS B R e Bk v A A A8 T Bk 43 ) 5 259. 38
JG/hm* F1 138. 48 Jo/hm’. Ui . IR A HFA F T
FHEK A B BN K S A K R FLAT
T RN EOR ) ORI R EORKRE AR
7 I8 U R 4% 3 v A TR 30 A% 1 I e B A
Go b . BIER A #F o BAE B E oK H 0 3E B B 1
i
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Effects of Different Tillage Systems on Soil Temperature and
Moisture in Dryland Field and Summer Maize Yield

ZHANG Junli', Sikander Khan Tanveer’, XUE Jing', ZOU Hong',
DONG Xiaomei', LI Kang' and BAI Yisha'

(1. Weinan Center for Agricultral Technology Extension, Weinan Shaanxi 714000, China;

2. Wheat Program of National Agricultural Research Center, Islamabad 44000, Pakistan)

Abstract A comparative study were conducted from 2010 and 2011 in dryland area of Loess Plateau in
China for investigating the effect of different tillage systems including deep tillage (DT), no tillage
(NT) and rotary tillage(RT) on soil bulk density, soil temperature, soil moisture as well as summer
maize yield after tillage practices, the results of two years studies indicated that differences of soil vol-
ume mass in various treatments were mainly concentrated in the profile 0—40 cm while differences in
the profile of 40—60 cm were not statistically significant. It is suggested that tillage management had
a obvious effect on soil water storage. 0—50 days after sowing (DAS), soil water storage of 0— 100
cm under DT and NT treatments was higher than that of RT treatment; for 70—120 DAS, the differ-
ence of soil water storage under three tillage practices failed to reach significant level. The effect of
tillage practice on soil temperature was significant at earlier stage (0—30 DAS), and it showed RT
treated soil temperature was higher than that of DT and NT treatment, while the disparity of various
treatments was not obtained statistically significant level at late stage (50—120 DAS). The grain yield
of maize treated by DT and RT was 3. 35% and 1. 91% higher than that of NT, respectively. Combi-
ning with economic benefits analysis, the net income of DT and NT was 259. 38 yuan/hm?® and 138. 48
yuan/hm™? higher than that of RT. Consequently, deep tillage was an appropriate tillage practice for
summer maize.
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