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Studies on soil microorganisms and enzyme activities of cypress funebris
forest in different transforming patterns
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2 Pingchang County Forestry Administration, Bazhong 636600 ; China)

Abstract ; [ Objective] In order to provide a theoretical foundation and a technical reference for transfor-
mation of the low-efficiency forest, the effects of different transformation patterns on the transformation of
cypress ( Cupressus funebris) funebris forest were investigated. [ Method ] The spatiotemporal distribution
patterns of soil microorganisms and enzyme activities in five cropping patterns [ walnut( Juglans regia ,no
grass) , walnut + chicory ( Cichorium intybus) , walnut + alfalfa( Medicago sativa) , walnut + orchardgrass
( Dactylis glomerata) , pure cypress ] in the reform area of cypress funebris forest in Jingyang District,
Deyang City were studied. [ Result] The quantities of soil microorganisms and enzyme activities both sig-
nificantly increased after the transformation of the cypress funebris forest. Among the five patterns, the
“walnut + chicory” pattern had the most significant effects with the number of soil microorganisms and the
contents of catalase, sucrase, urease and alkalinep hosphatase increased by 112. 5% ,7.7% , 33.0% ,

39.1% and 62.9% respectively, and the values of all these factors were significantly higher in the upper
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layer(0 — 15 e¢m) than those in the lower layer (15 =30 cm) (P <0.05). There were different seasonal

dynamics for three major microorganisms and the activities of four soil enzymes. The quantities of fungi,

actinomycetes and bacteria was the highest in summer, spring and autumn respectively, and the catalase

activity was the highest in autumn, while the other three enzyme activities were the highest in spring. The

total number of soil microorganism was positively correlated with the activities of sucrase and alkaline

(P <0.05), and strongly positively correlated with the catalase activity (P <0.01). [ Conclusion] All

transformation patterns improved soil fertilities in varying degrees, with the most effective pattern being

“walnut + chicory”.

Key words: cypress funebris forest; forest and grass pattern; soil microorganism; soil enzyme activity
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Tab.1 The compositions and amounts of soil microorganisms under different patterns( soil layer 0 —30 cm)

. HIH e i) MY A
frt BE/(10%cfu-g™") /% HE/(10%cfu-g™")  HH/%  BE/(10%cu-g™')  HH/%  (10%cfu-g™")
PR (ERZE)  0.81£0.03¢ 0.24 68.32 +1.62h 20.50 264.12 £20. 9%4c¢ 79.26  333.25£22.39¢
bk + 45 1.06 £0.04a 0.19 84.52+4.91a 15.40 463.39 +47.75a 84.41  548.97 +47.84a
bk + BT 0.90 +0.01h 0.17 93.30 +3.79a 17.54 437.67 £32.9%a 82.29  531.87 £29.69a
bk + 3 0.89 +0. 06hc 0.20 86.24 +4.53a 19.47 355.91 +18.02b 80.33  443.04 £19.27b
A (CK) 0.82 +0.01c 0.32 57.71 +4.54¢ 22.34 199.81 +1.85¢ 77.34  258.34 £2.68d
1) RV S48 )5 FLE R — AR N B T8 R A A X 8 £+ R 2.3 (LSD #%,P >0.05,n=3)
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%2 RREMEHR THOLEEE(0~30 on )"

Tab.2 Soil enzyme activities under different patterns ( soil layer 0 —30 cm) mg-g' -h
SN A il IR I B P 1 i
Rk (oA E) 0.096 0 £0.002 34bc 0.352 £0.013 2b 0.012 4 £0.002 07b 0.014 7 £0.001 37b

bk + 5
bk + BT
Btk + 5
21 (CK)

0.101 9 £0.001 92a
0.099 7 +0.001 47ab
0.098 9 +0.001 92abe
0.094 7 £0.001 98¢

0.496 £0.009 Oa
0.485 £0.033 3a
0.484 £0.009 1a
0.373 £0.017 9b

0.018 5 £0.002 54a
0.017 8 £0.001 14a
0.018 4 £0.001 86a
0.013 3 +0.000 76b

0.020 2 +0.001 79a
0.018 8 +0.001 63a
0.015 0 £0.000 86b
0.012 5 +0.001 38b
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Tab.3 Vertical distribution of the number of soil microorganisms under different patterns

(IS¢ +J2/cm

Bt /(10 cfu - g7")

LA eds Y BREY
Mk (GMEE)  0~15 1.20 £0.038a 99.56 +4. 86a 353.46 +74.88a 454.22 +78.35a
15 ~30 0.42 +0.089b 37.08 3. 44D 174.77 +7.99b 212.27 +8.72b
bk + 35 0~15 1.70 +0.091a 113.92 +9.00a 609.97 +81.09a 725.59 +86.91a
15 ~30 0.42 +0.016b 55.12 £2.89b 316.80 +32. 10b 372.33 +29.22b
Btk + HE 0~15 1.30 £0.027a 141.96 +13.24a 647.11 £63.42a 790.37 +54.40a
15 ~30 0.50 +0.038b 44.63 +5.66b 228.22 +42.14b 273.35 +47.76b
Btk + 153 0~15 1.30 0. 110a 133.64 £12.83a 518.44 £66.95a 653.37 +69.30a
15 ~30 0.47 £0.036b 38.84 +3.90b 193.38 +30.90b 232.69 +30.76b
4k (CK) 0~15 1.19 +0.065a 76.07 +15.32a 274.60 =26. 46a 351.86 +11.21a
15 ~30 0.45 £0.047b 39.34 +6.23a 125.01 +22.76b 164.80 +16.57b
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Tab.4 Vertical distribution of soil enzyme activities under different patterns

BpEPEY /(mg - g™ - hh)

LS +JZ/em

i A A A TRl iR g B P 1
BBk(CLfE)  0~15 0.104 3 +0.003 30a 0.505 +£0.017 8a 0.019 0 +0.003 77a  0.020 9 £0.001 37a
15 ~30 0.087 7 +0.001 88b 0.198 +£0.008 7b 0.005 7 +0.000 92b  0.008 5 +0.001 70b
bk + 25 0~15 0.106 5 +0.001 73a 0.668 £0.019 1a 0.026 0 +0.004 04a  0.027 2 £0.001 82a
15 ~30 0.097 2 +0.002 77b 0.324 +0.015 6b 0.011 0+0.001 37b  0.013 1 +0.001 81b
bk + 818 0~15 0.108 9 +0.003 08a 0.695 £0.047 3a 0.027 3 +0.001 23a  0.026 4 £0.003 59a
15 ~30 0.090 4 +0.002 61b 0.274 £0.030 7b 0.008 3 +0.001 48b  0.011 1 +0.001 20b
bk + 53¢ 0~15 0.101 3 +0.001 46a 0.682 +£0.017 6a 0.026 6 +0.003 83a 0.019 7 £0.001 48a
15 ~30 0.096 4 +0.002 53a 0.285 +0.023 2b 0.010 1 £0.000 12b  0.010 2 +0.001 13b
4lifq (CK) 0~15 0.103 9 +0.007 88a 0.564 +£0.029 Sa 0.019 9 +0.003 40a  0.020 2 £0.003 17a
15 ~30 0.085 4 +0.003 92a 0.182 +0.006 4b 0.006 7 +0.001 88b  0.004 7 +0. 000 40b
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Fig.1 Seasonal dynamics in the number of soil microorganisms under different cropping patterns
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Fig.2 Seasonal dynamics in soil enzyme activities under different patterns
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Tab.5 The correlation coefficient between soil microorgan-

ism and soil enzyme activity
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B 0.925"  0.778 0.767 0. 864
AL 0.856 0.893" 0.880°  0.789
i) 0.980™  0.900" 0.879*  0.956"
SAY 0.974™  0.907* 0.886"° 0.945"

D "ATEEMX(P<0.05);" ATFHREFAX(P<
0.01).
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