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Dynamics of soil water content under different tillage in agriculture-pasture

transition zone
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Abstract The dynamics of soil water content under different tillage systems were studied throughout the growing period of
oat Avena sativa L. . The treatments included tillage zero tillage sub-soiling and moldboard plow  residue cover

with and without mulch  and crop rotation continuous cropping and crop rotation . The results indicated that soil water
content and crop water use efficiency was improved under zero tillage with mulch. When crop residue was removed soil
water content under zero tillage was reduced especially in the surface layer. Comparing to the moldboard plow sub-soiling
increased soil water content and storage either with mulch or without mulch. For all the three tillage treatments soil water
content with mulch was significantly higher than that of without mulch. Furthermore soil water content and crop water use
efficiency under crop rotation was consistently higher than the continuous cropping. We concluded that sub-soiling with
mulch was the optimum management system in this area. At present however a combination of crop rotation and sub-

soiling is a viable option since there is not enough crop residue available for mulching.
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0.36hm”> 0 ~30cm 40 ~  Tablel statistics of total rainfall during whole development stage of
60cm 70 ~ 100cm oat in 2006
2003 3 Time 5 May 6 Jun. 7 Jul. 8 Aug
2BM-9 Precipitation mm 30.57 33.44 73.57 17.52
2003 2004 2005
Vicia sativa L Avena sativa 1. 2006
sub-soiling under rotation cropping SSR zero-tillage
under rotation cropping ZTR moldboard plow under rotation cropping MPR sub-soiling
under continuous cropping SSC zero-tillage under continuous cropping ZTC moldboard
plow under continuous cropping MPC 6 3 18 0.02hm’
sub-soiling under continuous cropping with cover SSCC
sub- soiling under rotation cropping with cover SSRC zero- tillage under rotation
cropping with cover ZTRC zero- tillage under continuous cropping with cover ZTCC 3
12 15m’
N P 15. 9Kghm > 17. 61Kghm ~*
100%
5 9
Im 10cm 1
1.3
3
* 5%
2
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Fig. 1 The comparison of soil water content between different tillage with rotation before sowing
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Fig.2 The comparison of soil water content between different tillage with rotation for seedling stage
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Fig.3 the comparison of soil water content between different tillage with rotation for flowering stage
4
2
4 | Table 2 The comparison of biomass of oat under different tillage in
a m
flowering stage
Fresh weight g Plant
30cm 1.47% 9.27% Treatment Root Stem height cm
14. 88% 40 ~60cm MPC 4.75¢ 50.55a 44.25a
9.529% 11.51% 2.16% 70 ~ ZTC 2.45d 16.10d 28.00d
SSC 5.45b 25.00¢ 39.53¢
100cm 28. 64% 74.33% 50. 40%
MPR 6.30a 45.55a 41.43b
6.39% ZTR 4.50¢ 25.35¢ 38.68¢
SSR 5.70b 36. 15b 40.21be
4b P<0.05 Significant difference at P<0.05
2.1.2
Im
> Sa 0 ~100cm 0~
30cm 14.48% 22.93% 20.40%
29.49% 45.05% 28.15% 30cm
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Fig.4 The comparison of soil water content between different tillage with rotation after harvest
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Fig.5 The comparison of soil water content between cover and moldboard plow under continuous for tillering
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Fig.6 The comparison of soil water content between cover and moldboard plow with continuous for flowering stage
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2.67%

1.96% 4.68% 1.99%

0 ~40cm

3
Table 3 The comparison of rotation and continuous cropping in soil water content under sub-soiling during whole growing stage of oat
em Sowing Seedling Tillering Flowering Havest

Depth SSR SSC SSR SSC SSR SSC SSR SSC SSR SSC
0~10 0.0540 " 0.0530 0.0340 0.0337 0.0514 0.0508 0.0272" 0.0265 0.0427 " 0.0439
10 ~20 0.0728 * 0.0655 0.0587 0.0575 0.0668 0.0584 0.0379 " 0.0402 0.0385 0.0393
20 ~30 0.0857 * 0.0765 0.0754 " 0.0712 0.0681 * 0.0560 0.0494 0.0466 0.0430 " 0.0451
30 ~40 0.0883 0.0811 0.0873 " 0.0851 0.0714 0.0622 0.0533 " 0.0502 0.0440 0.0449
40 ~50 0.0706 " 0.0889 0.0635 " 0.0886 0.0664 * 0.0883 0.0683 " 0.0670 0.0497 0.0482
50 ~60 0.0768 0.1074 0.0739 " 0. 0806 0.0635 " 0.0907 0.0746 0.0671 0.0453 " 0.0655
60 ~70 0.0643 * 0. 1296 0.0852" 0.1016 0.0753 " 0.0927 0.0549 " 0.0767 0.0402 " 0.0717
70 ~80 0.0535" 0.1147 0.0783" 0.0883 0.0768 * 0.0904 0.0665 " 0.0931 — 0.0692
80 ~90 0.0454 " 0.0912 0.0715" 0.0947 0.0737" 0.0908 0.0753 " 0.0769 — 0.0826
90 ~100  0.0350 " 0.0714 0.0551 " 0.0762 0.0569 * 0.0901 0.0729 " 0.0600 — 0.0616

* P<0.05 significant difference at P<0.05
50 ~100cm
28.37% 8.25% 16.07% 11.33% 24.51% 27.7%
4 40cm
4
Table 4 the comparison of rotation and continuous cropping in soil water content under zero-tillage during whole growing stage of oat
cm Sowing Seedling Tillering Flowering Havest

Depth ZTR ZTC ZTR Z1C ZTR ZTC ZTR ZTC ZTR YAN®

0~10 0.0577" 0.0527 0. 0400 0.0331 0.0486 0.0456 0.0239 0.0235 0.0394 0.0387
10 ~20 0.0768 0.0767 0.0710" 0.0576 0.0599 0. 0587 0.0385" 0.0355 0.0351" 0.0350
20 ~30 0.0803 0.0797 0.0908 * 0.0740 0.0755" 0.0622 0.0624 * 0.0494 0.0558 " 0.0442
30 ~40 0.0783" 0.0884 0.0903 * 0.0793 0.0712 0.0742 0.0651 0.0611 0.0484 " 0.0506
40 ~50 0.0997 * 0.0845 0.0989 * 0.0741 0.0735" 0.0916 0.0715 0.0641 0.0549 0.0622
50 ~60 0.1073 " 0.0865 0.0720 0.0748 0.0775 0.0833 0.0527" 0. 0664 0. 0585 0.0656
60 ~70 0.0911" 0.0815 0.0623 " 0.0743 0.0712" 0.0741 0.0553 " 0.0656 — 0.0551
70 ~ 80 0.0881 0.0798 0.0519" 0.0820 0.0617 0.0674 0.0649 * 0. 0655 — 0.0616
80 ~90 0.1025" 0.0688 0.0521" 0.0815 0.0512" 0.0723 0.0599 * 0.0700 — 0.0633
90 ~100  0.0852" 0.0575 0.0629 0.0447 " 0. 0888 0.0796 * 0. 0809 — 0.0711

* P<0.05 significant difference at P<0.05
2.2.2
4 Im

0 ~50cm
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Table 5 The comparison of soil water content between stubble cover and no cover under zero-tillage in different growing stage of oat

cm Flowering Milk Havest
Depth ZTRC ZTR ZTRC ZTR ZTRC ZTR
0~10 0.0353 " 0.0239 0.0379 0.0347 0.0583 " 0.0387
10 ~20 0.0579 * 0.0385 0.0401 0.0402 0.0480 " 0.0351
20 ~30 0.0791 " 0.0624 0.0639 * 0. 0466 0.0566 0.0558
30 ~40 0.0796 " 0.0611 0.0701" 0.0455 0.0634 " 0.0484
40 ~50 0.0821 " 0.0715 0.0732" 0.0393 0.0638 * 0.0549
50 ~60 0.0859 * 0.0527 0.0728 " 0.0416 0.0656 * 0.0585
60 ~70 0.0862 " 0.0553 0.0752" 0.048 0.0658 * 0.0571
70 ~80 0.0906 * 0.0649 0.0756 " 0.0518 0.0674 " 0.0621
80 ~90 0.0925 " 0.0599 0.0742" 0.0581 0.0613 0.0581
90 ~ 100 0.0817 0.0796 0.0766 0.0755 0.0699 * 0.0632
* P<0.05 significant difference at P<0.05
3
1
2 Im
3
4
Im
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