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The feature of soil enzyme activity and quantity of microorganism
under artificial forests and their relationships with soil
nutrient in Qinling Mountain Area

FU Gang,LIU Zeng-wen,CUI Fang-fang
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Abstract: [Objective] The research studied the distribution of soil nutrient, the quantity of microor-
ganism,the enzyme activity and their relationships in pure and mixed artificial forests. [Method] The soil
enzyme activity quantity of microoganism and soil nutrition were measured in forest of Chinese pine (Pinus
tabulae formis) ,larch (Larix kaemp feri) ,sharptooth oak (Quercus aliena var. acuteserrata) , manchurian
catalpa (Catalpa fargesii) and their mixed forests in Qinling Mountain Area. [Result) Compared with
pure forests, the coniferous-broad leaved mixed forests enhanced total N,available N, total P, available K
and O. M in the soil, promoted the activity invertase and urease by 16. 66 % and 53. 76 % respectively on the
average level,increased the total quantity of total microorganism by 95.87% and the bacteria increased by
104. 47 % , reaching significantly different levels (P<C0. 05). The correlations of soil enzyme,the quantity of

microorganism ,and soil nutrient were significant (+<C0. 05) ,and the correlations of the quantity of soil bac-
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teria, the basically nutrient prosperities (total N, available N, available K and O. M) were significant or

very significant. The correlations of the quantity of soil actinomyces,and the soil total N,avaliable N,O. M

and pH were significant or very significant. [Conclusion]) It is benefitial for enhancing soil nutrient,and in-

creasing the quantity of microorganism;re-distribution of them by reasonable setting mixed forests,and the

change of soil enzyme and the quantity of microorganism indicate the change tendency of soil nutrient.

Key words: Qinling Mountain Area;artificial forest;mixed forest;soil enzyme activity;soil microorgan-

ism;soil nutrient
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Table 1  The basical nutrient prosperities in different forests
o +E /em £ N/ HH N/ 2P/ U P/ HMK,  AHLR/ %/
Forestit . Soil (g kg M) (mg -+ kg™ 1) (ge kg 1) (mg+kg ') (mgekg V) (gekg M) pH (dSem™ 1)
styp layer Total N Available N Total P Available P Available K 0.M EC
_ 0~10 1.53 35.15 0.66 7.24 261 22.2 6.23 0,072
P. 10~20 1.03 25. 64 0. 67 8.61 183 11.8 5.79 0.043
tabulae formis F4 Mean 1. 28¢ 30. 391 0.67d 7.92a 222 17.0h 6.0le 0. 057h
B 1 0~10 2,25 16.15 0.86 5.84 179 33.1 5.71 0.054
Q. aliena var. 10~20 1.73 37.61 0.74 2.03 115 18.9 5.61 0. 040
acuteserrala 3] Mean 1.99b 41. 88¢ 0. 80b 3. 94c¢ 1481 26. 0c 5.66f 0.047¢
0~10 1.52 36. 46 0.69 3. 44 172 20.5 5.99 0. 066
AT
R 10~20 1.19 25. 84 0.65 2.32 98 13.4 6. 37 0. 044
L. kaemp feri
- Mean 1. 35de 31. 15e 0.67d 2.88d 135g 17.0h 6.18d 0.055b
0~10 1.97 43. 84 0.74 2.78 210 29.8 6.21 0.061
| K 10~20 1. 40 27.52 0.66 1.47 104 17.6 6.48 0.037
C. fargesii
F-1 Mean 1.69¢ 35.68d 0.70d 2.12e 157d 23.7d 6.34b 0.049¢
T A X B 1 B 0~10 3.34 51.65 0.87 5.35 267 16.2 6.41 0.099
L. kaemp ferix 10~20 2.90 37.60 0.86 2,94 255 36.6 6. 43 0.087
Q. aliena var.
acuteserrata 4 Mean 3.12a 44.62b 0. 86a 4.15b 261a 41.4a 6.42a 0.093a
s X B iR 0~10 1.97 39.90 0.49 1.76 231 24.0 6.39 0.068
P. 1abulae formisX 10~20 1.00 18.30 0.43 1.66 119 12.1 6.16 0.035
Q. aliena var.
wcuteserrala ¥4 Mean 1.49d 29. 10g 0. 461 1.71f 175¢ 18.11 6.27c 0.051c
A X BB 0~10 1.66 33.77 0.41 2.56 151 22.9 6. 10 0.064
P. tabulae formis X 10~20 0.93 20.91 0.44 0.92 79 11.9 6.36 0.039
L.kaemp feri T4 Mean 1. 29¢ 27.34h 0. 42¢ 1,741 115h 17. 4g 6. 23¢d 0.051c
T X TRt 0~10 2.76 50. 70 0.68 2.23 209 36.7 5. 88 0.061
P. abulae formisX 10~20 1.63 45. 82 0.49 0.48 95 18. 4 6. 49 0.038
C. fargesii T4 Mean 2.20b 18. 26a 0.5% 1. 36g 152¢ 27.6b 6.18d 0. 049¢
0~10 1.50 32.42 0.76 2.82 180 26. 2 6. 29 0.049
a3 , ;
Grass land (CK) 10~20 1.11 23.25 0.70 1. 64 116 17.8 6.28 0.032
F-¥ Mean 1. 31e 27.83h 0.73c 2.23e 148f 22.0e 6. 28¢c 0.040d

e RIHE M2 0T (AR ER L 0~10 em I 10~20 em 2R PHEATEL) A B REARFHERRZERBE, Alpha=0.05 k¥,
Note: By using Duncan method to analyze the data (the repeats are the mean nutrient content in the soil of layers 0—10 ¢cm and 10— 20 cm) , values in each col-

umn with the different letter are significantly different to other forest types, the Alpha=0.05 level.
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Table 2 The soil enzyme activity and micro-organism under different forest types

NI +JZ/cm ARG/ o il it AL =/ A/ LT/ e
Forest Soil (mL g D) /(mg g 1) (mL+g 1) (X107 «g 1) (X10"+g 1) (X10°+g 1)
type layer Invertase Urease Catalase Bacteria Fungi Actinomyces
0~10 6.79 6. 54 1.15 2.88 3. 86 9. 04
St RN
{EH*/A. . 10~20 3.17 2.64 1. 06 0.74 2.21 5.96
P. tabulae formis
S Mean 4.98b 4.59%e 1. 11bc 1.81e 3.03b 7.50bc
0~10 4.82 5.69 1.17 2.34 3. 36 19. 70
I PN
IR 10~20 2.33 2. 69 1.10 1.00 1.92 11.08
L. kaemp feri
SE-#4] Mean 3.571f 4,191 1. 14a 1.67ef 2.64b 15. 39a
15 bR 0~10 4. 96 6.41 1.14 7.06 19.19 12.75
Q. aliena var. 10~20 3.38 3.68 1.03 2.46 5. 84 6.22
acuteserrata SEH Mean 4.17e 5.05d 1.08d 4.76b 12.51a 9.49b
0~10 5.49 5.41 1. 16 7.79 4.77 9.55
< RW( .. 10~20 2. 86 3.70 1.09 3.41 4. 94 3.13
C. fargesii
SE- 14 Mean 4. 17e 4.55e 1.12b 5. 60a 4.85b 6. 34bc
7 A X B 1A R 0~10 6.08 6.73 1.17 4,22 2.07 9.70
L. kaemp ferix 10~20 4.89 5. 62 1.07 1.56 1.39 6. 95
Q. aliena var.
acuteserrata -4 Mean 5. 48a 6. 17¢ 1.12b 2.89d 1.73b 8.33b
A X< B AR 0~10 5.85 9.14 1. 14 5.65 2.27 9.42
P. tabulae formisX 10~20 4,21 4.55 1.06 1.76 1.60 3.92
Q. aliena var.
acuteserrata SE-1 Mean 5.03b 6.84b 1. 10c 3.71c 1. 94b 6.67bc
AR X I 0~10 5.35 7.00 1.09 1. 84 1.40 5.18
P. tabulae formis X 10~20 3.24 5.26 1.02 0.62 1. 06 2.50
L. kaemp feri T4 Mean 1.30d 6. 13¢ 1. 05e 1. 231 1.23b 3. 84c
SRS X TR Wk 0~10 6.16 13. 50 1.14 5.94 2.71 11. 40
P. tabulae formisX 10~20 3.85 4.27 1.09 2.22 1. 60 5.76
C. fargesii P44 Mean 5.01b 8. 88a 1.07e 4. 08¢ 2.16b 8. 58b
0~10 5.12 8.02 1. 10 1.12 1.17 3.83
Tie W b .
Grass land (CK) AlO 20 3.89 3.97 1.07 0.09 0. 90 2.91
SE- 4 Mean 4. 50¢ 6.00c 1.09d 0.61g 1. 04b 3.37c
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Table 3 Correlation between enzyme activity and the quantity of soil microorganism

b AL WA VL e o R

Index Invertase Urease Catalase Bacteria Fungi Actinomyces
Ak iff Invertase 1. 000 — — — — —
I% i Urease 0.755** 1. 000 — — — —
W H AL A Catalase 0.697" " 0.478" 1..000 - - -
40 Bacteria 0.538" 0.502" 0.670" * 1. 000 — —
H Fungi 0.073 0.016 0.258 0.580~ 1. 000 —
JHER T Actinomyces 0. 358 0.278 0.743" " 0. 465 0.359 1. 000

Fn=18,7005=0.468 3.70.01=0.589 7,n NFEARL; » W EMH K (r<0.05); x x I FAHE(r<<0.01), FEIFH.

Note: n=18,70.05 =0. 468 3,701 =0.589 7,n is the sample; * Correlation is significant (< 0. 05); * x Correlation is very significant

(r<<0.01). The same below.
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Table 4 Correlation between soil enzyme activity, the quantity of microorganism and nutrient

L 42N A N &P R P g K A LT LG R

Indexe Total N Available N Total P Available P Available K 0. M pH EC
AL Invertase 0.564 7* 0.559 7~ 0.150 1 0.293 1 0.809 4~ 0.665 4"~ 0.122 4 0.746 7~
Wk Urease 0.516 9~ 0.518 4~ —0.004 8 —0.067 2 0.505 3* 0.566 7* —0.007 1 0.465 2
i AL A Catalase 0.6283** 0.8003"* 0.451 4 0.354 4 0.6756** 0.7023** —0.2231 0.584 7%
M Bacteria 0.406 2 0.560 0" 0.120 2 —0.019 8 0.433 3 0.412 1 0.024 2 0.450 8
H B Fungi —0.082 2 0.063 2 0.126 8 0.091 7 0.024 5 0.074 8 —0.140 4 0.138 2
TR H Actinomyces 0.522 6" 0.686 0** 0.486 0 0.398 7 0.432 0 0.515~ 0.5930** 0.3958

M 4 T LLE AL IR G o A
T 5 4 NLOHAL N AL KA HLB & s A C
F(r<<0. 05) B B # (r<<0. 01) , P I 3% 3 F + 15
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5 N pH M e B (r<<0. 0D, 5+ 54 N
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