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Control effects of introducing leaf litter of broad-leaved trees on soil
polarization under pure stands of needle-leaved forests in the
windblown sand region of northern Shaanxi

LLIU Zeng-wen, MI Cai-hong,PAN Dai-li, YANG Sen-hao, .1 Zhuo-qing,LUO Wei

(College of Resources and Environment s Northwest A&F University ,Yangling s Shaanxi 712100, China)

Abstract; [Objective) Study about the interspecific relationship can provide scientific basis for forming
mixed forest or fertilyzing leaf litter with other tree speices to control soil polarizations of needl-leaved for-
est. [Method] In Jingbian county which is situated in the semi-arid, windblown sand region of northern
Shaanxi Province,after establishing standard plots(20 m X 20 m) in forests of 22-year-old Pinus tabulae-
formis and 25-year-old Pinus sylvestris var. mongolica whose coverage arrived at 90% —100% and sam-
pling mixed humus soil of 0—10 c¢cm depth with 5 small plots(1 m>X1 m)in every forest and leaf litter of
different needle or broad-leaved trees nearby,experiments of incubation mixing humus soil of pure forests
with leaf litter were carried out in laboratory. [Result] Pure forest of P. tabulae formis would result in neg-
ative soil polarization including depletion in soil nutrients,decline in a few enzyme activities and amounts of

fungi and actinomycetes. Pure forest of P. sylvestris var. mongolica would result in negative soil polariza-
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tion including decline in a few enzyme activities and amounts of bacteria. The priority order of introducing
other tree species to control soil polarization under forest of P. tabulae formis is as follows:Ulmus pumila ,
Hippophae rhamnoides and Salix matsudana are better, Amorpha fruticosa second,but Populus simonii,
Robinia pseudoacia and Caragana microphylla not suitable. The priority order of introducing other tree
species to control soil polarization under forest of P. sylvestris var. mongolica is as follows: H. rhamnoides
is better,C. microphylla second, P. simonii and U. pumila not significant.R. pseudoacia,A. fruticosa and
S. matsudana not suitable. [Conclusion) The effects of broad leaf litter on soil are very different and suit-

able tree species tree which can be introduced to control soil polarization under pure stands of needle-leaved

forests in the windblown sand region of northern Shaanxi are selected.

Key words: semi-arid windblown sand area; Pinus tabulae formis ; Pinus sylvestris var. mongolica; soil

degradation;soil polarization
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Table 1 Standard plots of needle-leaved pure stands
Hew % Wi WREE R/m g/ Wiiem  Emo TR
Forest type Age Site Elevation Aspect Slope BHD Height . Soil
Density
RV 3R - o &b+
P. tabulae formis 22 Middle of slope 1350 NWIS 10 9.7 5.1 1429 Soft sandy soil
= \ NN 2 PN
B T AL P. syloestris 25 B 1380 NW20° 18 17.02 9.5 1632 #Y L

Middle of slope

var. mongolica

Soft sandy soil
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Table 2 Soil chemical and biological properties of P. tabulae formis forest after incubation mixing with

different leaf litter in the semi-arid, windblown sand region of northern Shaanxi Province

L 2

Wk Fr 4 WA (CK)

acacia dana noides phylla formis
A2 F Chemistry
pH 7.68 8. 00 7.91 7.74 7.73 7.50 7.82 8. 00 7.86
HHLF/ (g« kg~ HOrg-M 38.71 42, 34 43.55 44.76 37.50 37.50 39.92 41.73 22.98
#4R /(g » kg™ Humic acid 4,64 5.57 3.71 5.11 3.71 3.71 4. 64 3.25 2.79
EHERR /(g + kg™!) Fulvic acid 5.57 5.57 6.96 6.04 6.96 6.96 2.54 7.89 6.50
Wtg 2 /(g « kg~ Humin 28. 50 31. 20 32,87 33.62 26. 82 26. 82 32,74 30. 59 13.70
Bf# N/(mg » kg~ ') Available N 264.7 177. 4 176.0 241. 8 280. 6 615.3 310. 4 125.4 221.0
L P/(mg + kg™ ') Available P 4,107 4,074 4.242 3.198 5.858 8.955 4.208 5.151 5.622
# K/(mg « kg~ 1) Available K 197.0 202.0 197.0 217.2 277. 8 237.4 191.9 191.9 186.9
?E%%iﬁﬁ/“md “ke D 8.493  8.486  9.282  9.487  8.889  7.290  7.887  10.276 7.295
HE W5 BT Biology
[k %/ (mg » kg~ ') Urease 15.73 16. 48 29. 95 12.18 30. 26 27. 47 18. 64 18.13 25. 26
BEBERE/(mL « g 1) Sucrase 3.692 3.737 3.576 3.871 3. 827 3.702 4.074 4.131 3. 682
SEAEE/ (mL + g7 !) Catalase 1. 853 1. 894 1. 822 1. 858 2,043 1. 686 1. 941 1.912 1.745
gilﬁﬁfﬁ/(ml‘ ke 10. 310 8. 805 9.673 6.293 8.595 8.568  11.060 9.185 9.518
W4/ (mg » g~ ') Dehydrogenase 0. 325 0.377 0.421 0.443 0. 394 0.212 0. 455 0.503 0.246
WA/ (mg + kg~ !) Phosphatase 0.124 0.131 0.220 0. 104 0.187 0.107 0.217 0. 109 0.107
B/ (mg » kg™ ') Protease 10. 89 11.03 10. 22 10. 54 11.23 10. 54 10. 89 10. 48 9. 794
i%ﬁjﬁfﬁ;ﬁﬁt g 0.084 0.103 0.119 0.108 0.117 0.176 0.114 0.084 0.104
A4 ) Microbes
T KA/ (10% « g 1) Bacteria 2. 684 1. 926 4,313 2.775 6.503 2. 826 2.510 2.232 0.763
ER B /(10% - g 1) Fugi 3.060 4.630 3.750 7.260 11.16 4,450 4.100 5.710 7.030
Kiﬁ‘i%{;w gD 0. 445 1.680 0. 780 3.083 0.325 1.256 1.703 1.273 2.318
IR 2 TR F —0.618 —0.028 0.743 0. 866 0.832 —2.015 0. 220

Sum of main components
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Table 3 Soil chemical and biological properties of P. sylvestris var. mongolica forest after incubation

mixing with different leaf litter in the semi-arid, windblown sand region of northern Shaanxi Province

TR 2

b Fr & A (CK)

acacia dana noides phylla formis
b2V Fi Chemistry
pH 7.91 7.85 7.90 7.80 7.43 7.21 7.87 7.89 7.63
HHLF/ (g« kg™!) Org-M 38.71 66.53 50. 20 55. 65 62. 90 41.13 44,15 54. 44 24. 80
4R /(g » kg™!) Humic acid 1.88 7.51 2. 81 3.75 3.75 2. 81 2. 81 2. 81 1.88
EMERZ /(g + kg™ ) Fulvic acid 7.97 9.85 9.85 10. 32 11.73 8. 44 7.51 13. 60 4,22
Wtg 2 /(g « kg~ Humin 28. 86 49.18 37.54 41.57 47.43 29, 87 33.83 38.02 18.70
WM N/(mg + kg™ ') Available N 242, 5 176.0 144. 1 263.3 253.6 469. 8 291.0 225.9 178.1
WAL P/(mg « kg™ ') Available P 8.518 11.222 7.070 10. 706 18.517 17.372 10. 571 19. 964 14,982
WAL K/(mg » kg 1) Available K 131.3 141.4 131.3 166.7 222.2 161.6 136. 4 176.8 111.1
EHE%%iﬁ§/<°m°1 ke 4,492 5.487 2.297 1,691 5.686 3.298 4. 491 1,093 3.293
AW #HE BT Biology
[k %/ (mg » kg~!) Urease 26. 26 28.48 23.02 23. 84 21.99 24. 61 17. 34 14. 28 30. 76
HEWERGE/(mL » g~ ') Sucrase 2.515 2. 646 1. 897 2.712 3.187 2. 305 1. 882 1.734 2,484
SEAEE/ (mL » g7 !) Catalase  1.577 1.673 1.428 1. 496 1.623 1. 280 1.439 1. 648 1.416
gifﬁdﬁ%ﬁ/(ml‘ ke 10. 31 11.51 10. 26 11.23 9.78 5.71 9. 47 10. 77 10. 16
i % i/ (mg « g ') Dehydrogenase 0. 444 0. 407 0.555 0.388 0. 487 0.242 0. 466 0. 455 0.266
Wil Wi/ (mg » kg™ ') Phosphatase 0.113 0.084 0.093 0.085 0.129 0.106 0.089 0.101 0.052
FEHM/(mg « kg ') Protease 9.72 10. 87 11.39 11.51 11.15 10. 47 10. 51 11.02 10. 22
i?@ﬁjﬁfﬁgﬁﬁ g 0.147 0.145 0.155 0.152 0.130 0.158 0.152 0.151 0.154
A Microbes
A EE/(10% « g7 1) Bacteria 2. 190 0.735 0.936 0.324 3. 658 3. 649 0.858 0.718 2.256
HEHE /0% « g71) Fugi 4.140 2.630 6.700 3.420 6.820 4.180 6.910 12. 940 8. 420
Kﬁfﬁiﬁﬁw gD 1.169 1.889 1.572 1. 263 1.016 1. 500 1.164 2.219 1.678
IR R F —0.653 0.087 —1.279 0.009 2.373 0.335  —0.872

Sum of main components
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