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Effects of applying tree leaf litter on control of soil polarization
of continuous cropping wheat land in the Gullied Loess Plateau

LIU Zeng-wen®*, MI Cai-hong*,LI Qian", YUAN Na*,ZHU Zhen-hua®

(a College of Resources and Environment ;b College of Forestry, Northwest A&F University ,Yangling , Shaanxzi 712100, China)

Abstract: [Objective] The study was about the effects of different leaf litters on continuous cropping
soil of wheat which can provide scientific basis for controlling soil polarizations and continuous cropping
obstacle. [Method] Through sampling top soil(0—10 cm) of typical wheat land in the gullied Loess Plat-
eau,mixed with different leaf litters of forest trees(Robinia pseudoacia , Populus simonii ,Quercus liaotun-
gensis s Hip pophae rhamnoides ,Caragana microphylla) and urban road trees (Platanus hispanica ,Sopho-
ra japonica » Ginkgo biloba » Salix babylonica , Acermono maxim , Ligustrun lucidum , Prunus cerasi fera ,
Koelreteria interi folia sMagnolia grandi flora , Firmiana simplex , Paulownia fortunei ,Cortex eucommi-
ae ,Aesculus parvi flora)in dry mass ratio of 100 ¢ 2,incubation of mixed decomposition was carried out for
120 d at 20— 25 °C in laboratory and the soil characters were determined. [Result] 1) The continuous crop-
ping of wheat can cause positive soil polarization,increasing contents of available Zn and organic C,impro-
ving microbe and many enzyme activities, however,it can cause negative polarization that decreases contents

of nutrients,available Fe and available Cu, CEC and a few enzyme activities. 2) According to the compre-
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hensive effects of controlling soil polarization by fertilizing different leaf litters,the priority order of forest

trees is as follows: H. rhamnoides, P. simonii are the best,R. pseudoacia is second.but C. microphylla,Q.

liaotungensis are not suitable;the priority order of urban road trees is as follows:C. eucommiae, P. cerasi f-

era are the best, K. interi folia, S. japonica,S. babylonica, P. fortunei are second, but L. lucidum, P. his-

panica,G. biloba, F. simplex, A. parviflora, M. grandiflora, A. maxim are not suitable. [Conclusion])

Gathering redundant or wasted leaf litter of certain trees and fertilizing into soil of farmland is an effective

method to control soil polarizations and continuous cropping obstacle.

Key words: continuous cropping;soil polarization;leaf litter of trees
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Table 1 Change of soil properties after mixing with wheat straw and leaf litters
HEBIRE 5OR R B Rk 7 IR B 15 9% R CK R = %/ %
EERD JRFEH L B HECK) Increment ratio after mixed with different leaf litters
Index Primary soil Soil mixed
with wheat straw 4/ RP /Nitdg PSS ILREE QL Vb HR 4 CM
WY/ (10° « g 1) Microbes 1.941 a 6.078 b —30.22 2. 37 —3.31 59.58 67.65
fifi 75 P Activity of enzyme
[k 5/ (mg « kg~ ') Urease 25.67 a 18.69 b 65.12 41. 84 33.87 23.92 16. 37
HEMEEE/ (mL » g ') Sucrase 2.012 a 2.944 b 25. 44 7.47 —3.30 40,15 36.35
TR AL E R/ (mL » g 1) Catalase 2.316 a 2.367 a 0 0 —1.77 0 0
iifﬁdﬂ?f&/(ml‘ ke 8.483 a 8.251 a —6.05 3.73 —1.03 18.57 14. 90
i %W/ (mg + g ') Dehydrogenase 0.081 a 0.319 b —21.32 4,39 8.78 —1.88 0
WMRHE/ (mg + kg ') Phosphatase 0.009 a 0.038 b 10. 53 —5.26 34. 21 —7.90 28.95
HE AW/ (mg « kg~ !)Protease 8.567 a 10.26 b —8.59 3.41 3.31 —6.41 —8.84
i%ﬁg&fﬁgi{e g 0.034 a 0.053 b —37.74  —43.40 —32.08 —15. 09 —45. 28
Ak 24P Fi Chemical properties
pH 7.720 a 7.700 a 0.78 0 1.95 —2.99 —1.30
FHHLC/(g+ kg HOrgC 10.18 a 20.97 b 13.26 32.38 —14.69 64.71 —5.87
B4R /(g « kg™ ') Humic acid 1.950 a 5.860 b 31.91 16.72 —50. 00 48. 46 48. 46
BERR /(g « kg~ D) Fulvic acid 5.860 a 11.72 b —25.77 8. 36 —8.36 —1.02 —46. 42
W% /(g + kg~ ') Humin 2.360 a 3.390 b 115.93 142. 48 24.19 320. 06 40. 41
Bt N/(mg « kg™ ) Alkaline N 332.1 a 212.0 b 43.63  —11.70 —15.33 80. 33 120. 66
ML P/(mg « kg™ ') Available P 10. 46 a 8.320 b —2.88 —46. 36 4. 40 23.52 42,37
Rk K/ (mg « kg™ 1) Available K 118.5 a 113.3 b —4.50 —4.50 —4.50 —4.50 13.68
CEC/(cmol « kg™1) 19.67 a 17.48 b 20. 02 4,46 4.41 10. 13 7.95
AR IJCE Microelements
£ % Cu/(mg « kg~ ') Available Cu 0.850 a 0.716 b 3.21 45.11 25.98 27.51 4.33
A Zn/(mg + kg™ ") Available Zn 0.384 a 0.494 a 88. 46 98.79 30. 97 29.15 4. 86
Ak Fe/(mg » kg™ 1) Available Fe 4.006 a 2.257 b 56. 31 86. 49 66.15 126. 76 65. 35
A% Mn/(mg * kg~ !) Available Mn 3. 806 a 3.864 a 2.43 90. 27 11.72 127. 48 —5.90

TE < AT RIS 5 bR AN 8 2 88 35 0% 22 53 ik 2% (P<<0. 05).,

Note: Different letters noted after data in a line indicate significant difference( P<Z0. 05).
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Table 2 Soil properties increment ratios of wheat land after mixed with leaf litters of urban road trees %
R hEER ER A B AW & U L) = A A kA kR
Character of soil PH S GB SB AM LL PC KI MG FS PF CE AP
A/
(10% e g 1) —26.29 —45.23 —16.35 —28.83 —35.08 —78.02 —21.09 —11.35 —3.14 —37.04 —35.27 81.80 —38.04
Microbes
i 1% M Activity of enzyme
AP
w&;zmg kD g7 4302 50,13 1755 —26.91 98.88  —6.370  6.850  53.67  35.26 —4.010 23.92 29,21
T i/ . o1
JERERS/(mLe g™ oeh 4o 63 8560 0 6.080 —14.40 5.061  23.03  20.92  3.635 —3.499 15.01 —6.692
Sucrase
FuR=Rize=N 2%
(mLeg™ 1) —1.943 0 0 —0.929 —0.845 —4.436 0 —3.253 0 —1.605 0 —1.901 0
Catalase
FuR=Riy1 %
(mL kg™ 1) 4,169  —20.01 12.08  48.71  9.272  7.478  11.56  9.769  7.393  0.957 —7.454 4,654 —5.139
Peroxidate
=1 / . —1
Bafs/ (mge & ) er o ojor 5078 2445 1012 —33.23 —8.464 55.49  9.091 —4.702 39.50 16,935 —2.821
Dehydrogenase
RN/ (mg e ke™') 1o q0 g gos 9652 —28.95 —2.632 —47.37 —28.95 —39.47 —21.05 —7.895 55.26 —21.05 —23.68
Phosphatase
. 1
HER/ (g kg™ 4o 0 —13.33  4.191 0 —11.00 —7.690 1.170  9.649 —7.953 5.945  6.238  3.606
Protease
E4ER1q 7
(mLeg 1) —39.62 —56.60 —54.72 —30.12 —47.17 —7.547 —43.40 —7.547 —7.547 —20.76 —54.72 35.85 —15.09
Polyphenoloxidase
A2z i Chemical properties
pH —1.558 0 1.558 0 0.779 0 1.039 0 0 —1.948 0 —1.039  0.909
Wi . —1
ﬁ?émg ke g5 o0 42,68 —17.64 —10.30 —11.78 —13.21 76.49  38.25  23.56 —10.30 40,44  58.85  22.08
o
7™ . —1
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