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3048 /667m’ 7% 5= 35 n’, ,
.3 2007 28.30%
10 ,4 20 .9 25 561
N 150 kg/ hm*, P20s 90 kg/ hm® 28 19
, 46% , , P20s R 43
16% , , 31.50 g, 1.97 ¢,
i 5.3 g, 42. 31 g,
1.2 34.51%
5 7 436. 25
0~ 4m ke/ hm’, 28.91%,
N( ) ( - 3.07%, 38. 14%
); (0.5 mol -
)3 ( )3 ( )3 .
( ) 11
1.3 3.30g, 1.00 g,
:Su=dxrxw/10, 4.57 ¢, 2. 43%
Sw (mm) ; d (an); r
(gf em’); w (%) 19. 69%, 11. 80% ,
(mm) = (mm) +
(mm) — (mm), ( , 15.31%,
)
(ke/ (mme hm®) J= ,
(kg/hm?) / (mm)
SAS 4.15%,
2.2
2
2.1 221 ARAAEFTXT B &3 AE RKRABAKLZH
o
6 212. 75 kg/ hm’, 50.86 kg/ hm”, 48. 01%,
45. 61% 47. 24%, 48.35%,
10 763. 03 kg/ hm®, 73. 24% 70. 57% 6. 89 kg/ hm®,
1
Table 1  Effects of diferent conservatiorr tillage measures on spring maize yield characters
T 6212. 75 13761. 86d 5.5d 561a 31. 0c¢
TS 9050. 25¢ 16666. 71abc 5.7be 533a 33. 47bc
TP 9147. 75¢ 16757. 14ab 5.7bc 580a 36. 83abe
TSP 10763. 03a 17657. 14ab 5.9a 604a 42.37a
NT 7436. 25d 15385. 7lc 5.6cd 535a 33. 30be
NTS 7664. 75d 16319. 00bc 5.7bc 548a 34. 30be
NTP 9586. 25bc 16876. 14ab 5.8ab 524a 37. 87ab
NTSP 10316. 75ab 17776. 14a 5.9a 556a 40. 77a
(P<0.05

Note: Different small letters in the same column indicate significant differences at P< 0. 05 level.
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37.30% .
21.77%, 48.77%
9.81 kg/hm”’,

: 59. 23

kg/ hmz, ,
33.97% ., 38.11%
, 0. 6 kg/ hm’,
) 54. 40%
8. 98 ke/ hm’,

)

2.2.2 ARMMEGTXT B E AR KB IKLEH

#rh , 8. 87
ke/ hm?,
50. 00%
0.77 kg/ hm?,
. 38. 96% ,
58. 44%
: 9.33 kg/ hm’,

2

0. 65 kg/ hm’,

B

2.2.3 ARRA#HMEFZXNT A LA E KRR E4Y

#h 11.53
ke/ hm”, 62. 62%,
37.29%, 75. 63%
10. 79 kg/ hm?,
70. 25%, 124. 37%
12. 46 kg/ hm’,
22. 95%,
46.71%, 47. 61%
7.98 ke/ hm?,

Table 2 Effects of consewatior tillage methods on nutrient uptake by grain, straw and leaves

N upt ake( kg/ hm?)

P uptake( kg/ hm?) K uptake (kg/ hm?)

Freatments Grain Straw Leaf Grain Straw Leaf Grain Straw Leaf
T 50. 86d 6. 89b 9. 8lc 8.87d 0. 56a 0. 77be 11. 53e 10. 79¢ 9. 72cd
TS 75. 1% 9. 46a 13.23b 14. 2bc 0. 0a 1. Olab 18.75ab 15. 41be 14. 21ab
TP 75.36b 8. 3%b 13.62b 13. 45bc 0. Ra 1. 07a 15.83hc 18. 37ab 14. 16ab
TSP 86. 65a 10. 25a 15. 8a 16.97a 0. 73a 1. 2a 20. 25a 24.21a 15. 4a
NI 59. 23¢ 6. 36b 8. Ve 9.33d 0.5la 0. 65¢ 12.46de 14. 8bc 7.98d
NI'S 62. 63¢ 6. %b 12.20b 12.29¢ 0. 499a 1. Ba 15.32cd 14. bc 9. 23cd
NI'P 79.35ab 9. 8a 13.13b 14. 05bc 0.7la 1. 06a 18. 28abc 17. 86abc 9. 86cd
NI'SP 81.80ab 7. 15b 13.23b 15. M9ab 0. 65a 1. Ma 18. 40abc 19. 66ab 11. 55be
2.2.4 FRRHMEZTXT A EMNAE KRS ERK 48.43%, 85.49%
49 Hoh , 32.03 kg/ hm?,
67. 56 kg/ hm’, ,
44.87% , 4. 12% , 59.90 kg/ hm?
66. 93% 10. 20

kg/ hm’, 57.16% ,
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, 16. 53
10. 499 kg/ (hm**mm), 21.29%,
kg/ hm?, 31. 84% , 57. 47%, 79. 43%,
50. 81% , > >
34. 72 ke/ hm’, > , ,
: . 46%,
42. 89% ,
11.56%,
3 4
Table 3 Effects of different conservatiorr tillage Table 4  Effects of different conservatiorr tillage
methods on total nutrient uptake by spring maize methods on water use efficiency of spring maize
N uptake P uptake K uptake 0~ 4m O~ 4m
Treatments (mm)
(kg/ hm?) (kg/ hm?) (kg/ hm?) (mm) (mm) WUE
Treatment s Seedin Harvest Water Cke/ ( e )
T 67. 564 10. 20 2. Be codng consume K&/ (hm”* mm)
pondage pondage
TS 97. 88b 16.03be 48.36b
T 8NM. 13 9. 21 375.92 16. 53e
TP 97. 37b 15.14be 48.36b
TS 1016.5 949. 23 451.27 20. 05¢d
TSP 112. 78a 18.92a 59. Na
NF . 57d 10. 49d U e TP 879.23 911. 76 351. 47 26.03b
NT'S 31, T9¢ 13, 83¢ 9. 14be TSP 953. 63 974. 70 362.93 29. 66a
NI 973. 4 883. 5 474. 09 15. Pe
NIP 102.29b 15.82bc 45.99b
NTS 971. 28 929. 87 425.41 18. 02de
NI'SP 102.17b 16.78ab 49.61b
NI'P 972. 67 886. 66 470. 01 20. 40c
NTSP 972. 18 972. 17 3%. 01 26.87h
3%
10. 38% , . 84%, "
Note: Precipitation is 384 mm during spring maiz’ s growth.
8. 40%, 16. 44% ,
13.72%  19.07% 2.4
5.05% , 4.49% ,
4. 0% ,
16. 44% , 0. 61%,
13.72%  19.07% 1.61%
0.77 g/ kg,
2.3
> > >
0~ 4m ,
0~ 4 m 2. 36 mm s
O~ 4m 1ol
> > > ,
0~ 4m , s
0. 73 g/kg
1 541. 59 mm, 16. 03%,

1 753, 52 mm,
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, NP 5.79%, N P

5.44% 25.04% ,
0. 88%, 9.54 mg/ ke

5

Table 5 Effects of different conservatior tillage methods on subsoil nutrients

T eatment s O.M Total N Total P Available N Available P Available K
(g/kg) (kg (g/ k) (mg/ kg) (mg/ k) (mg/ kg)
T 13.05 0.91 0.75 53.90 18.49 148. 49
TS 13.13 0.87 0.74 52.71 16.27 145. 50
TP 12. 84 0. 90 0.77 51.05 15.57 134. 83
TSP 12. 60 0. 86 0.75 50.64 17.35 133. 77
NI 12 34 0. 88 0.77 53.26 13.86 149. 79
NTS 13. 50 0.91 0.77 61.80 20.34 158. 83
NTP 11.95 0. 84 0.77 50.66 10.92 142. 63
NTSP 13. 06 0. 84 0.73 50.16 12.19 149. 48
3 3) 0~ 4m
s 0~ 4m
1) . 2.36 mm
> > > R 0
6 212.75 kg/ hn?, ~4m
45.67%, 47. 24%, 1 541.59 mm, 1 753.52
73. 24% ; mm,
7 436. 25 kg/ hm’, 3.07%, .
28.91%, 38. 4% > >
> ,
19. 69% , 11. 56%
15. 31% 4)
0. 62 g/ kg, 0.30 g/ kg
2.93 mg/ kg N P
2) ’
B N P 9
9. 54 mg/ ke,
10. 38% , 2. 84%,
8. 40% ,
5.05%, U] ’
[D]. : ,2000.
4. 49% 4. 90%

[2 , - (1.
, 2006, 24(4): 115—118.
16, 44%., 13. 72% 19. 07% [3] Blevins R L,, Snih M S, Thomas G W, et al. Influence of conserva
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Eng Res, 1984, 30: 131 —140. [J]. , 2009, 17(5) : 134—137.
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Effects of different conservation tillage measures on spring maize
yield and soil fertility in the Loess Plateau

WANG Charr jun', HAO Ming de*®, SHE Feng xia’, BAO Yarr jie*

(1. College  Forest, NorthwestA & F University, Yangling, Shaarxi 712100, China; 2. Imstie ¢ Sol and
Water Conservation, Chinese Academy of Sciences and Minisry of Water Resouwrces, Yangling, Shaanxi 712100, China;
3. College of Natural Resources and Environment, NorthwestA & F Unwersity, Yangling, Shaarci 712100, China;
4. College o Agronomy, Northwest A& F University, Yangling, Shaanxti 712100, China)

Abstract: This research is based on the implement of tillage and no-tillage farming with straw mulching, plastic
film mulching, straw and plastic film mulching or without mulching to study the changes of spring maize yield and soil
fertility. The result shows: On the basis of tillage without mulching spring maize yield is 6 212. 75 kg/ hm®, straw
mulching increases yield by 45. 67% compared with no mulching, plastic film mulching increases yield by 47. 24%,
straw and plastic film mulching increases yield by 73. 24% ; On the basis of no tillage with straw mulching the yield ir
creases only by 3. 07% compared with no mulching, and plastic film mulching increases yield by 28. 91%, while straw
and plastic film mulching increases yield by 38. 74%. Compared with tillage farming, no tillage farming increases yield
by 19.69% in no mulching condition, but it decreases yield by 15.31% in straw mulching condition. Under the same
farming method, water use efficiency trend is straw and plastic film mulching> plastic film mulching> straw mulching>
no mulching, water use efficiency of no-tillage farming reduces at an average of 11. 56% compared with tillage farming.
Soil organic matter content under straw mulching rises by 0. 62 g/ kg compared with no mulching while that under plastic
film mulching drops by 0. 30 g/ kg. The content of available P under plastic film mulching is the lowest, it declines at an
average of 2. 93 mg/ kg compared with no mulching. The content of available K of no-tillage farming increased 9. 54
mg/ kg compared with tillage farming, but there is no significant changes of total P.

Keywords: conservation tillage; spring maize; water wse efficiency; soil fertility



