27 10 Vol. 27 No. 10

2007 10 ACTA ECOLOGICA SINICA Oct. 2007
1 1 2 1 1 1
1. 712100 2. 610041
1
2 C N
N C
3
4
5 LMO. 15 ~0.50 LYO0.15 ~0.35 HMO.15 HY0.15~0.50 MLO. 15 ~0.50
MHO. 35 ~0.50 YLO.35~0.50  YHO.35
1000-0933 2007 10-4149-08 Q948 S714 S718 A

Influences of soil mixing of different forests on the biochemical characteristics and

litter decomposition on upper reach of Minjiang River
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Abstract Long-term management of planted pure forest will lead to continuous planting obstacle and influence the
sustainable development of forest. The best solution is to form mixed forest through introducing other regenerated tree
species. In order to direct the option of mixed tree species and ratios on upper reach of Minjiang river situ incubations of
soil mixture soil of coniferous forest with deciduous of typical forests of Cercidiphyllum japonicum Betula utilis Pinus
yunnansinsis and Picea asperata were carried out and the interspecific relationships of different tree species were studied

through analyzing the influences of soil mixing of different forests on the biochemical characteristics and litter
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decomposition according to the comparison of practical biochemical indexes of mixed soil with its theoretical predicted
value weighted average of soil mixture . The results can be concluded as following 1 In forestlands of C . japonicum

P. yunnansinsis and P. asperata soil enzyme activities of urease sucrase and catalase were intensified after mixing their
soil with others. Whereas in forestland of B. wiilis all the three soil enzyme activities were reduced after mixing with soil
of P. yunnansinsis but enzyme activities of urease and catalase were intensified and enzyme activity of sucrase was reduced
after mixing with soil of P. asperata. 2 In forestlands of C . japonicum and P. yunnansinsis the contents of organic-C
and total N in soil were increased after mixing their soil with others. Whereas in forestland of B . utilis and P. asperata

the contents of N in soil were increased while contents of organic-C were decreased after mixing their soil with others. 3

In all forestlands of the 4 tree species the acidities or alkalinity of soil were neutralized after mixing their soil with others.
This means that soil of deciduous forest develops forward to acidity while soil of coniferous forest develops forward to
alkalinity. 4 In all forestlands of the 4 tree species the rapids of litter decomposition were advanced after mixing their
soil with others. 5  According to the comprehensive effects of soil mixing LM 0.15 —0.50 and LY 0. 15 —0. 35 in
forestland of C. japonicum HM 0.15 and HY 0.15 —0.50 in forestland of B. wtilis ML 0.15 —0.50 and MH 0. 35 —
0. 50 in forestland of P . yunnansinsis YL 0.35 —0.50and YH 0. 35 in forestland of P. asperata are better choice for soil
mixing relatively which can be taken as reference in decision of regenerated tree species and mixing ratio of forest in

practice.

Key Words planted pure forest interspecific relationship biochemistry of soil litter decomposition
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Table 1 Introduction of experimental forests
0 ~20cm
m ° cm m 5
. N . /hm~ 3
Forest Age Elevation Aspect Slope B.H.D Height Densit ¢/cm
sy Bulk density
C. japonicum 16 2085 NW10° 14 9.81 9.17 2967 1.21
B. uiilis 39 2178 NW80° 24 17.28 11.89 1600 0.94
P. yunnansinsis 23 2140 NE15° 16 12. 11 10.76 3333 1.25
P. asperata 39 2108 SE45° 10 12.98 11.77 1367 1.09
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Fig. 1 Planning of the situ incubation plots of mixed soil
L H M Y ck 0.15 0.35 0.50

L C. japonicum H B. utilis M P. yunnansinsis Y P. asperata ck means control plot The former letter in every plot means objective for-

estland while the latter letter means guest forestland 0.15 0.35 0.50 are mixing ratios of soil
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2
Table 2  Effects of situ incubation of mixed soil of different forests on enzyme activity of soil 0 ~10cm
Urease Sucrase Catalase

NH,-N mg/ g 3h

0.5Na,SO; ml/ g d

0. Imol/L KMnO,/ g min

Forest Type of mixture P T A/T % p T AT % P T A/T %
LM 0. 15 9.946 8. 866 12.18 8.253 6.317 30.64 .478 1.265 16.77
C. japonicum LM 0.35 11.248 9.159 22.81 8.012 6.198 29.27 412 1.279 10.40
LM 0.50 11.770 9.379 25.50 8.281 6.109 35.57 .407 1.290 9.12
LY 0.15 10. 407 8.600 21.02 8.345 6.460 29.18 .406 1.254 12.12
LY 0.35 11.984 8.537 40.38 8.397 6.531 28.58 .429 1.253 14.03
LY 0.50 8.402 8.490 -1.03 7.054 6.584 7.14 .373 1.253 9.57
Lek 8.647 6.407 .255
HM 0. 15 7.740 8.628 -10.30 4.115 4.295 -4.19 .178 1.237 -4.79
B. uwtilis HM 0. 35 8.157 8.977 -9.13 3.731 4.652 -19.80 .267 1.258 0.74
HM 0.50 7.095 9.238 -23.21 5.003 4.919 1.72 . 187 1.273 -6.82
HY 0.15 11.101 8.361 32.77 3.997 4.438 -9.92 .252 1.226 2.08
HY 0.35 11.752 8.355 40.67 3.673 4.984  -26.31 .244 1.232 0.92
HY 0.50 14.335 8.350 71.69 5.151 5.394 -4.51 .493 1.237 20.71
Hck 8.366 4.028 .222
ML 0. 15 13.944 9.891 40.98 8.374 5.900 41.94 .485 1.314 12.97
P. yunnansinsi ML 0.35 10. 630 9.598 10.75 8.504 6.019 41.29 .437 1.300 10.51
ML 0. 50 12.953 9.379 38.11 8.598 6.109 40.75 .434 1.290 11.15
MH 0. 15 12.508 9.849 27.00 8.116 5.543 46.43 .492 1.309 13.95
MH 0.35 12.502 9.500 31.59 7.418 5.186 43.04 411 1.289 9.47
MH 0. 50 10. 546 9.238 14.15 8.306 4.919 68.86 .448 1.273 13.70
Mck 10.110 5.810 .325
YLO.15 9.948 8.380 18.71 7.819 6.707 16.58 .407 1.252 12.38
P. asperata YL0.35 10. 042 8.443 18.94 8.618 6.637 29.86 412 1.252 12.76
YL 0.50 8.249 8.490 -2.84 7.313 6.584 11.08 310 1.253 4.56
YHO.15 10.412 8.338 24.87 7.493 6.350 18.00 412 1.247 13.26
YH 0.35 10. 351 8.345 24.04 8.143 5.804 40.31 .461 1.241 17.71
YH 0.50 9.861 8.350 18.10 5.910 5.394 9.57 .290 1.237 4.29
Yck 8.333 6.760 .251
P Practical value T Theoretical value A =P - T the same below
C N C
C N N
pH C N
C N C
N pH
C N
pH C
N
N
IMO.15 LYO.15 HMO0.15 HYO0.50 MLO0.50 MHO0.35
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YLO0.35 YHO.35

3 pH C N
Table3 Effects of situ incubation of mixed soil of different forests on pH organic C and total N in soil 0 ~ 10cm
pH C % Organic C N % Total N
Forest Type of mixture P T AT % P T A/T % P T A/T %
LM 0. 15 5.619 5.507 2.03 3.893 3.396 14.63 0.396 0.206 92.00
C. japonicum LM 0.35 5.453 5.663 -3.71 3.643 3.514 3.68 0.41 0.217 88.72
LM 0.50 5.382 5.781 -6.89 3.980 3.602 10.49 0.361 0.226 60.09
LY 0.15 5.502 5.500 0.04 4.663 3.668 27.13 0.46 0.212 117.49
LY 0.35 5.318 5.646 -5.81 4.325 4.148 4.28 0.298 0.230 29.85
LY 0.50 5.208 5.756 -9.52 3.614 4.508 -19.82 0.375 0.243 54.32
Lek 5.390 3.308 0.198
HM 0. 15 5.329 5.551 -4.01 2.660 3.567 -25.43 0.415 0.233 78.42
B. utilis HM 0.35 3.793 5.697 -33.42 2.959 3.644 -18.81 0.353 0.237 48.69
HM 0. 50 5.247 5.807 -9.64 2.549 3.703 -31.15 0.351 0.241 45.64
HY 0.15 5.299 5.544 -4.42 2.689 3.839 -29.95 0.316 0.238 32.77
HY 0.35 5.578 5.680 -1.80 2.980 4.278 -30.35 0.364 0.250 45.80
HY 0.50 5.448 5.782 -5.78 4.232 4.608 -8.16 0.411 0.259 58.99
Hck 5.442 3.509 0.229
ML 0. 15 6.268 6.054 3.54 4.996 3.808 31.20 0.501 0.245 104.70
P. yunnansinsi ML 0.35 6.279 5.898 6.47 4.512 3.690 22.27 0.493 0.234 110.91
ML 0.50 6.221 5.781 7.62 4.900 3.602 36.04 0.509 0.226 125.72
MH 0. 15 6.157 6.062 1.57 5.127 3.838 33.59 0.419 0.249 68.00
MH 0. 35 5.899 5.916 -0.28 5.050 3.761 34.29 0.509 0.245 108. 09
MH 0. 50 5.978 5.807 2.95 4.933 3.703 33.23 0.45 0.241 86.72
Mck 6.171 3.896 0.253
YLO.15 6.025 6.012 0.21 5.129 5.347 -4.08 0.461 0.275 67.94
P. asperata YL 0.35 5.746 5.866 -2.04 5.276 4.867 8.40 0.466 0.257 81.68
YL 0.50 5.977 5.756 3.84 4.518 4.508 0.23 0.438 0.243 80.25
YH 0. 15 6.12 6.020 1.66 5.370 5.377 -0.14 0.515 0.279 84.49
YH 0.35 6.64 5.884 12.85 5.641 4.938 14.24 0.556 0.267 107.97
YH 0.50 5.889 5.782 1.85 4.531 4.608 -1.67 0.501 0.259 93.81
Yck 6.122 5.707 0.288
3.3
Olson 67
R =ux/xg=ae"
R X, X t a a k
i la d=1-ae™"
d 4
4 4 d
108.99% 35.89% 39.33%
42.44%
LM 0.15 LYO.15 HMO0.15 HYO.15 MLO.15 MHO.50
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YLO0.50 YHO.35

4 LnR =Ln a -kt d

Table 4 Decomposition model of leaf litter Ln R =Ln a — kt and annual delay ratio d

Coefficients of model d
Forest Type of mixture Equation Correlation . P Annual delay ratio
LM 0. 15 InR =4.0228 -0.2822t -0.9726 0.5586 0.2822 0.5788
C. japonicum LM 0.35 InR =4. 1800 - 0. 3646t —-0.9831 0.6537 0.3646 0.5461
LM 0.50 InR =4.0871 - 0.3169t —-0.9409 0.5957 0.3169 0.5661
LY O0.15 InR =3.9063 -0.2084t —-0.9827 0.4971 0.2084 0.5964
LY 0.35 InR =4.0986 —0.2829t -0.9792 0.6026 0.2829 0.5459
LY 0.50 InR =3.9926 -0.2199t -0.9985 0.5420 0.2199 0.5650
Lek InR =4.5418 —-0.2527t -0.9998 0.9386 0.2527 0.2710
HM 0. 15 InR =3.9288 -0.2922t -0.9763 0.5085 0.2922 0.6204
B. utilis HM 0.35 InR =4.1535 - 0. 4284t —-0.9500 0.6366 0.4284 0.5852
HM 0.50 InR =4.0826 - 0.3874t -0.9772 0.5930 0.3874 0.5975
HY 0.15 InR =3.9821 -0.3742t -0.9105 0.5363 0.3742 0.6311
HY 0.35 InR =4.0235 -0.3423t -0.9778 0.5590 0.3423 0.6031
HY 0.50 InR =4.091 -0.4781t -0.9228 0.5980 0.4781 0.6293
Hck InR =4.3332 -0.3253t -0.9981 0.7619 0.3253 0.4497
ML 0. 15 InR =4.4098 -0.2530t -0.999 0.8225 0.2530 0.3613
P. yunnansinsi ML 0. 35 InR =4.4955 -0.2409t -0.9829 0.8961 0.2409 0.2957
ML 0.50 InR =4.4929 -0.2984t -0.9747 0.8938 0.2984 0.3368
MH 0. 15 InR =4.4223 -0.2239 -0.9959 0.8329 0.2239 0.3342
MH 0. 35 InR =4.4718 -0.2383t -0.983 0.8751 0.2383 0.3104
MH 0. 50 InR =4.4632 -0.2716t -0.9928 0.8676 0.2716 0.3387
Mck InR =4.5114 -0.1761t -0.9822 0.9105 0.1761 0.2365
YLO.15 InR =4.5106 - 0. 3644t -0.9999 0.9098 0.3644 0.3681
P. asperata YL O0.35 InR =4.4117 -0.3038t -0.9871 0.8241 0.3038 0.3918
YL 0.50 InR =4.4815 -0.3760t -0.9924 0. 8837 0.3760 0.3933
YHO.15 InR =4.4584 -0.2710t -0.9486 0.8635 0.2710 0.3415
YHO0.35 InR =4.436 -0.3121t -0.9145 0. 8444 0.3121 0.3820
YH 0.50 InR =4.4665 -0.2773t -0.9744 0.8705 0.2773 0.3403
Yck InR =4.5428 -0.2379t -0.9996 0.9395 0.2379 0.25%
1
2 C N
N
C
3
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4
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