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Effects of different tillage practices on growing
environment and yield of dryland maize

ZHOU Jing, SHI Xiang-yuan, LI Yong-ping, ZHANG Xiao-chen
( Modern Agricultural Research Center, Shanxi Academy of Agricultural Sciences, Taiyuan, Shanxi 030031, China)

Abstract: A fixed position field experiment approach was employed to investigate the effects of six different tillage
practices, including deep tillage (30 ~ 35 ¢m) with applied sheep manure (4 m® of volume) (MP3), deep tillage (20 ~
25 cm) with applied sheep manure (4 m® of volume) (MP2), rotary tillage (10 ~ 15 em) with applied sheep manure (4
m’ of volume) (MP1), deep tillage (30~35 cm) (P3), deep tillage (20~25 em) (P2), and rotary tillage (10~ 15
em) (P1), on soil temperature, soil moisture, soil respiration rate and yield of dryland maize. The results showed that
the growth of dryland maize was promoted effectively after application of different tillage practices. Comparing to conven-
tional tillage, the soil moisture of MP3 and P3 were increased by 39% and 32.44 % . Geothermal energy of MP3 became
increased more significantly than that by conventional tillage. During maize growth period, peak of soil respiration rate
appeared in late June, and soil respiration rate was 0.68 ~ 1.26 times higher than that by conventional approach. In
terms of the yield, the difference was also significant and the increases varied from 11.94% to 36.51% . Based on the
comprehensive experimental results from three successive years, MP3, MP2 and P3 were the appropriate tillage prac-
tices.
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Table 1 Soil nutrient content in the 0 ~ 30 ¢m soil layer

2R B R B T i LR
Total Available  Available Alkali s OM*
N P K hydrolysable N Jake )
/(g'kg'l) /(mg'kg_]) /(mg'kg_]) /(mg'kg'l) 8X8
0.49 52.1 1.29 89.0 0.437
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Table 2  Contents of water and nutrits in manure

oK ot 2P 2K YR
Water content Total N Total P Total K SOM
/% /(g kg™ /(gkg )/ (gokg™ )/ (gokg™ ")

e

Manure

FoE 54.79 11.0 11.6 23.3 310
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Table 3  Description of experimental treatments

Rt Code AbFE Treatments AR Treatment Description
BRI 4 w0’ -667m 238,50 kg 667m2HISI A HE . T 80 T 4 R HLAF T
F2 4w’ + WHE30~35 em JCTE P TLF - 240 360 B BRI 0T 35 om, BRURABBAE S , 3R 0K
MP3 Deep tillage 30 ~ 35 cm with applied sheep Broadcast 4 m® of volume sheep manure and 50 kg*667m ™2 compound fertilizer on an
manure 4 m® of volume acre of land in the spring. And used 80 horsepower tractor with Hebei Guantao ILF — 240
hydraulic reversible plough deep tillage soil 35cm. After the crackdown, the corn was sown.
AR 4 m*-66Tm 23,50 kg 667m 2 E S M. JH 80 B Fr RIS
4w 4 TR ACAE S ILF - 240 B0 B ALUHE 308 25 om, BUESHUE)S , B0 K
24w’ + FHE20~ 25 em 3 5 .
MP2 Deep tillage 25 ~ 20 cm with applied sheep B.roadca‘sl 4 m of volume sheep manure and 50 kg'667@ comp'ound fertilizer on an
3 acre of land in the spring. And used 80 horsepower tractor with Hebei Guantao ILF — 240
manure 4 m” of volume hydraulic reversible plough deep tillage soil 25 cm. After the crackdown, the com was
sown.
FHEHE 4 m*-667m ™ 2E-FE,50 kg-667m 2RI AL, JH 80 T Jydti B AL
FH 4 o+ BEHF 10~ 15 em JEAFPE TLF - 240 307 WAL B2 B 08 1Sem, BURRRBUR)G  HFH 1K,
MP1 Rotary tillage 10 ~ 15 cm with applied sheep Broadcast 4 m® of volume sheep manure and 50 kg*667m ™2 compound fertilizer on an
manure 4 m® of volume acre of land in the spring. And used 80 horsepower tractor with Hebei Guantao ILF — 240
hydraulic reversible plough rotary tillage 15 ¢cm. After the crackdown, the corn was sown.
FEIE 50 kg 667m MY LA ML. J11 80 TR IL IR HE ILF - 240 ¥
- H BHEL AL TRBE L3 35 om, BEURRCBUE)S B R K.
RAE 30 ~ 35 em _ - . .
p3 D Tlage 30 ~ 35 c Broadcast 50 kg* 667m 2 compound fertilizer on an acre of land in the spring. And
eep tillage cm . X . X
used 80 horsepower tractor with Hebei Guantao ILF — 240 hydraulic reversible plough deep
tillage soil 35 cm. After the crackdown, the corn was sown.
FEWOE 50 kg 667m 2B AN, I 80 b Sr3thr LA AT AL 1 B 1LF — 240
Sl 2025 oo FEBAE LT £ 25 oo, BUEAHUIE T R K
P2 D Tlage 20 ~ 25 Broadcast 50 kg* 667m ™2 compound fertilizer on an acre of land in the spring. And
eep tillage cm . . . .
used 80 horsepower tractor with Hebei Guantao ILF — 240 hydraulic reversible plough deep
tillage soil 25 cm. Afier the crackdown, the corn wa sown.
B2 50 kg-667Tm ™2 A9 AN, FH 80 5 Jy it fu AL I L AE M ILF - 240 ¥
S 1015 o FEBAR LT L 15 o, BUERHUEE R K
P1 Broadcast 50 kg* 667m ™2 compound fertilizer on an acre of land in the spring. And

Rotary tillage 10 ~ 15 em

used 80 horsepower tractor with Hebei Guantao ILF — 240 hydraulic reversible plough rotary
tillage 15 cm. After the crackdown, the corn was sown.
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Table 4 The effects of different tillage measures on soil temperature

b2 6H1H 6727 H 7H30H 8 H 28 H 9H29H S ¥ {1
Treatments June 1 June 27 July 30 August 28 September 29 Average
MP3 21.48a 21.73a 21.68a 23.42a 15.55b 20.77
MP2 20.97b 20.97b 21.39ab 23.20a 15.33¢ 20.37
MP1 20.30b 20.09¢ 21.25b 22.28b 15.63b 19.91
P3 20.84b 20.21c 21.18b 23.53a 16.46a 20.44

P2 21.41a 20.20c 21.11b 22.25b 14.84d 19.96

Pl 19.87¢ 19.98¢ 21.42ab 22.59b 15.28¢ 19.83

T Al — P B IS B R NS FRERORAE B TE P <0.05 KFEREE . TR,

Note: Values followed by different letters within the same column are significantly different at the 0.05 probability level. The same below.
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Fig.2  The effects of different tillage measures

on soil respiration rate
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Table 5 Table for rainfall distribution during June — September

YE| 6 7H 8 H 9H
Ttems June July August  September
Feg A Uk
Number of precipitation 13 13 12 1
[k Precipitation/mm 168.2 135.3 54.6 63.8

2.5 AEHMEARXT R EKIEEPIERFN = 2 HIZ20E

ASTRIBEAE T 3O 52 T A= 0 B 7= e A ol R 26
FEMANT] o ASRIREAE Oy 2O R 5 i 45 K, AN [A] Ak
HRIE], Bk MP3 MP2 22 5 AS ik 2 41, 45 A B i) 2 5 B
F(P<0.5),MP3 MP2 (R K e &, HAE M 18.90
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Table 6 The effects of different tillage measures on cormn water use efficiency

s KR Wt Rk i i IR
Treatments The thickness of the layer Precipitation Consumption water Yield Water use efficiency
/mm /mm /mm /(kg*hm~2) /(kg*hm=2-mm~")
MP3 18.826a 454 .4 435.574 10048.02a 23.07a
MP2 12.143¢ 454.4 442 .257 8801.03b 19.90b
MP1 6.095¢ 454 .4 448.305 8040.00e 17.93d
P3 8.956d 454 .4 445 .444 8764 .28¢ 19.68b
P2 13.307b 454 .4 441.093 8239.92d 18.68c
Pl 6.059% 454 .4 448.341 7360.75f 16.42¢
x7 AEBERRI R ERBEHERE =M 0
Table 7 The effects of different tillage on dryland corn ear traits and yield
b 3N T ﬁ%ﬁ TR ﬁﬁi ' ?’:E XF I Pl %‘if
Treatments Ear length Ear coarse Bald tip Kernels per Hundred-grain weight Yield Compared with P1
/cm /cm /cm spike /g /(kg*hm~2) /%
MP3 18.90a 5.67a 0.87a 636.00a 40.58ab 10048.02a 36.51
MP2 18.90a 5.06¢ 0.86a 619.80a 35.87¢ 8801.03b 19.57
MP1 18.30c 5.20be 0.93a 604.00a 37.95b 8040.00e 9.23
P3 18.80b 5.30ab 0.86a 621.00a 42.65a 8764 .28¢ 19.07
P2 18.20c 5.00c 0.74a 643.40a 33.03¢ 8239.92d 11.94
P1 17.90d 4.70d 0.98a 565.00b 36.87he 7360.75f —
3 5+ W 3R ST T e R A2 e X 5k TR
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