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Tablel Soil chemical properties of experimenta soil

A HHUR A AR TR A
> /g + kg* lg- kgt  /mg-kg® /mg-kg®t /mg-kg?

K 14.7 0.97 87.9 30.8 755
ZES 15.7 1.13 93.2 49.3 87.6

1.2 Rt

W 4 M ORPrEF/FERS
(No-tillage,inter-planting and straw mulching, NTS), f&Z
F AR, EAEm 25~30 om, EFEE G, B
20~25 em, RN HFS T4 4500 kg/hm?; @b 1%
=it (No-tillage , inter-planting and high stubble remaining,
NT), ##im 25~30 cm, FE7E M 20~25 cm, A&7
B FHFSAT 54 3000 kg/hm?s @FHFIARL FF34 HI (Convention
tillage and straw returning, CTS), #HH& 20 cm, FiFFRE%
LA o, A0 RS T 5N 3000 kg/hm?s @HIBE
FFTANIE T (Convention tillage, CT), AX[H (CK). &
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INFE SRR A 115, KRG RN R 3 5,

2) By 5%

bt 10 HRERk, Bk 2 d WIlckKRE, #
BEE 11 A4HER, DR E 135 kg/hm?. KF5 5 J 15
H~17 HB %A, RN G EMoKR, i 90
kg/hm?, #&JEREK—IR, /NE 5 H 28 H~30 Hilkgk, It
A 14~15d; B EE 6 H 10 H~11 HE#/KEE, 17
FEEE 25 cmx13.3 cm, XUAREIH . FEZEFI 22 AL e 5
A8 750 kg/hm? (N: P,Os: K,0 by 15% : 15% : 15%),
TR 2% 245 kg/hm?, #EANKREAE T WLl N 225
kglhm?, JEEEARSREARLLGI Y 6 4; ZFIBIRE 147
kg/hm?, HAS /N2 A4 77 3T 2l N180 kg/hm?,  FEEEE 5
HELLBEI AN 7 2 3.
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Table2 Soil fertility indices after wheat harvest under different tillage treatments

) KH e
TiH posi
0~7cm 7~14 cm 14~21cm 0~21cm 0~7cm 7~14cm 14~21cm 0~21cm
NTS 23.56a 19.02a 16.53b 19.70a 24.56a 19.78a 17.23a 20.53a
HHLR NT 22.37a 19.12a 16.86b 19.45a 23.57a 19.60a 17.77a 20.31a
/g~ kgrl CTS 22.3% 19.82a 17.91a 20.04a 22.09b 20.51a 16.54a 19.72a
CT 20.16b 19.30a 18.34a 19.26a 18.89c 18.36b 17.64a 18.30b
NTS 1.22a 1.00a 0.87a 1.03a 1.22a 1.03a 0.96a 1.07a
A NT 1.10ab 0.98a 0.69b 0.92a 1.19a 1.09a 0.95a 1.07a
Ig+ kg* CTS 1.16ab 0.92a 0.78ab 0.95a 1.23a 1.09a 0.97a 1.09a
CT 1.05b 0.98a 0.90a 0.98a 1.09b 1.0la 0.96a 1.02a
NTS 98.6%a 82.24b 69.86b 83.60a 98.90a 77.85b 75.76b 84.17a
A NT 98.53a 81.53b 69.81b 83.29a 97.94a 87.54a 80.60ab 88.69a
/mg - kg’l CTS 99.07a 90.68a 66.80b 85.52a 104.1a 87.59a 72.74b 88.15a
CT 95.91a 84.70b 79.25a 85.79a 95.23a 89.38a 85.35a 89.99a
NTS 36.22ab 35.02a 35.2%9a 35.51a 51.71a 49.52a 47.64c 49.63ab
SRR NT 35.78ab 33.84a 31.41b 33.67ab 48.44c 49.69a 48.13c 48.75b
Img - kg* CTS 38.21a 34.25a 31.86b 34.78a 50.28b 48.67a 51.62b 50.19ab
CT 32.14b 29.42b 34.28a 31.95b 48.94c 48.88a 56.11a 51.31a
NTS 150.5a 96.9b 84.9a 110.8a 142.4a 88.5b 79.6b 103.5b
S NT 150.9a 82.3c 76.7b 103.3ab 143.4a 94.4b 74.2b 104.0b
/mg - kg’l CTS 139.2b 102.4a 74.0b 105.2a 144.0a 115.0a 100.2a 119.7a
CT 113.9c 96.0b 75.5b 95.2b 121.2b 87.1b 95.0a 101.1b
NTS 1.32a 1.34a 1.43a 1.36a 1.30a 1.31a 1.35a 1.32a
AT NT 1.33a 1.35a 1.44a 1.37a 1.31a 1.32a 1.36a 1.33a
/g - cm’® CTS 1.30a 1.28b 1.36b 1.32b 1.24b 1.27b 1.35a 1.29b
CT 1.29a 1.28b 1.37b 1.31b 1.25b 1.26b 1.36a 1.29b

Ee [ R s R R 22 R RIE F) 0.05 MR KT, AR BER 225715 5] 0.05 IEF KT R
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Table3 Soil fertility indices after rice harvest under different tillage treatments

K [
SgE] il
0~7cm 7~14cm 14~21cm 0~21cm 0~7cm 7~14cm 14~21cm 0~21cm

NTS 23.02a 18.74ab 15.95b 19.24a 24.95a 20.37a 17.48a 20.93a

HHR NT 22.01a 17.68b 16.26b 18.65a 23.41b 19.26b 17.23a 19.96b
Ig + kg* CTS 20.05b 20.24a 17.56a 19.28a 22.280 19.36b 16.28b 19.31b
CT 20.05b 19.66a 17.54a 19.08a 20.39%¢ 17.85¢ 16.24b 18.16¢

NTS 1.22a 0.90b 0.81b 0.98a 1.25a 0.99b 0.94a 1.06a

Lm NT 1.16ab 0.97ab 0.82b 0.98a 1.27a 1.07a 0.8% 1.07a
/g~ kg* CTS 1.10b 1.03a 0.90a 1.01a 1.17b 1.09a 0.92a 1.06a
CT 1.09%b 1.05a 0.8% 1.01a 1.12b 1.08a 0.95a 1.05a

NTS 103.7a 76.13b 64.27ab 81.37a 100.10a 83.87a 75.48a 86.48a

AR NT 95.39b 79.94b 62.00b 80.22a 94.87ab 85.97a 76.67a 85.83a
Img - kg* CTS 90.79% 76.74b 69.54a 79.02a 92.80b 82.18a 77.45a 84.14a
CT 91.60b 85.27a 69.03a 81.97a 96.67ab 81.18a 79.68a 85.84a

NTS 33.76a 36.98a 36.10a 35.61a 53.97a 54.74a 51.17a 53.29a

SOY NT 35.42a 33.67a 36.79a 35.29a 50.17a 50.33a 50.19a 50.23a
/mg « kg* CTS 3351a 3261a 37.92a 34.68a 4809 54.72a 54.26a 52.36a
CT 26.930 33.77a 33.30a 31.33a 52.19a 55.36a 54.36a 53.97a
NTS 148.1a 99.9b 76.0b 108.0a 126.7a 103.6b 82.4b 104.2ab

O NT 140.1ab 89.5¢ 85.9a 105.2a 117.30 98.0b 78.4b 97.9bc
Img - kg* CTS 132.2bc 113.4a 82.5a 109.4a 114.9b 115.3a 100.5a 110.3a
CT 123.7¢ 94.0bc 7350 97.1b 100.1c 98.8b 83.8b 94.2¢

NTS 1.33a 1.33a 1.43a 1.36a 1.30a 1.39a 1.42a 1.37a

B NT 1.32a 1.34a l.44a 137a 1.32a 1.38a 142a 137a
/g - cm’® CTS 1.32a 1.22b 1.23¢ 1.26b 1.22b 1.28b 1.32b 1.27b
CT 1.30a 1.34a 1.35b 1.29b 1.20b 1.32b 1.35b 1.29b
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Table4 Value of turning point in S-type membership function

B B AN TR N P ALK
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Fig.2 Curve of parabola-type membership function
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0.9 (X=X3) /(Xs—%3)+0.1 Xa<X<Xy
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Table5 Vaue of turning point in parabola-type membership

function
BT R KT - om?®
X1 110
X2 1.25
X3 1.30
Xa4 1.50
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Table6 Estimated communality and weight value of indexes

of soil fertility
e~ Fbr 2 Bx A% BEA
AP 0.8559 0.1938
ol 0.9212 0.2086
Fr o3RG A A 0.8448 0.1913
T 0.9950 0.2253
AR 0.7988 0.1809
Lpdiks T E 0.995 1
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FRERE (NFD FAEY BT Ak i BEASEAL S ek (EFD,
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(Integrated Fertility Index). AN :
IFI = NFI x EF
NFI => W(N)x f(N) (D
EFl = W(E)x f (E)
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BUE RS £ (N) AT (E))——FR D Fabs IR SR R
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Table7 Comprehensive evaluation of soil fertility in different treatments

E = [
A sl +: R lem
7 SWIE LAY B 4R bR el [WWAE LA P SWIE LAY 28 [WAE L7 el [WWAE L
0~7 0.750 0.910 0.683 0.737 0.873 0.643
7~14 0.474 0.820 0.389 0.446 0.861 0.384
NTS 14~21 0.346 0.415 0.144 0.294 0.424 0.125
0~21 0.524 0.730 0.382 0.493 0.719 0.354
0~7 0.696 0.865 0.602 0.678 0.910 0.617
7~14 0.437 0.775 0.339 0.416 0.820 0.341
NT 14~21 0.281 0.370 0.104 0.318 0.370 0.118
0~21 0.466 0.685 0.319 0.473 0.700 0.331
A 0~7 0.712 1.000 0.712 0.590 0.901 0.532
7~14 0.495 1.000 0.495 0.499 0.814 0.406
crs 14~21 0.296 0.730 0.216 0.383 0.904 0.346
0~21 0.501 0.910 0.456 0.500 1.000 0.500
0~7 0.553 1.000 0.553 0.530 1.000 0.530
T 7~14 0.442 1.000 0.442 0.494 0.825 0.408
14~21 0.388 0.775 0.301 0.333 0.775 0.258
0~21 0.450 0.920 0.423 0.453 1.000 0.453
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b Ab +Z/em
1A WAkt EANT WAk L (e ikt 1A WAk L N VI T Ry ikt
0~7 0.850 1.000 0.850 0.840 1.000 0.840
NTS 7~14 0.566 0.955 0.541 0.612 0.573 0.351
14~21 0471 0.775 0.365 0.491 0.462 0.226
0~21 0.633 0.910 0.576 0.648 0.677 0.439
0~7 0.813 0.955 0.776 0.789 0.910 0.718
NT 7~14 0.618 0.910 0.562 0.609 0.640 0.390
14~21 0.486 0.730 0.355 0.470 0.460 0.216
- 0~21 0.637 0.865 0.551 0.622 0.670 0.417
0~7 0.825 0.940 0.776 0.721 0.820 0.591
TS 7~14 0.659 1.000 0.659 0.633 1.000 0.633
14~21 0.502 0.775 0.389 0.500 0.910 0.455
0~21 0.665 1.000 0.665 0.623 1.000 0.623
0~7 0.665 1.000 0.665 0.677 0.718 0.486
7~14 0.563 1.000 0.563 0.575 0.890 0.511
“r 14~21 0.548 0.730 0.400 0.485 0.761 0.369
0~21 0.596 1.000 0.596 0.579 1.000 0.579
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Comprehensive evaluation of tillage and straw returning on soil fertility
in a wheat-rice double cropping system

Liu Shiping, Chen Houging, Nie Xintao, Dai Qigen, Huo Zhongyang, Xu Ke, Zhang Hongcheng™
(Key Laboratory of Crop Genetics and Physiology of Jiangsu Province, Yangzhou University, Yangzhou 225009, China)

Abstract: An experiment of four treatments (no-tillage + straw mulching, NTS; no-tillage + high stubble remaining, NT;
conventional tillage + straw incorporation, CTS and conventional tillage + no straw returning, CK) was designed to
investigate the effect of tillage and straw returning on soil fertility in a wheat-rice double cropping system. The
experiment was conducted under field condition and micro-plots in isolated concrete ponds for three consecutive years.
Results show that no tillage plus straw returning significantly increases the nutrients content of soil organic matter,
available P and K, especialy for those at the 0~7 cm soil layer. Compared with CK treatment, the NTS and NT increase
soil bulk density. The comprehensive evaluation of soil fertility indicates that nutrient fertility index (NFI), is the highest
under NTS, and the lowest under CT. However, affected by bulk density, integrated fertility index (IFl) is the highest
under CTS treatment, and the lowest under NT treatment. Viewed from layers, IFI and NFI are higher in the upper
layer(0~7 cm), lower at 14~21 cm layer, especialy for those NTS and NT treatment.

K ey wor ds. wheat-rice double cropping; tillage; straw returning; soil fertility; comprehensive evaluation



