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Effect of Thinning Intensity and Fertilization on the Growth of Middle Aged Chinese Fir Forest

JIANG Hua,LIANG Nai-peng, WU Hong-yang ( Guangxi State-owned Weidu Forest Farm, Laibin, Guangxi 546100)

Abstract In order to study the effect of thinning and fertilization on the growth of middle aged Chinese fir forest,the effect of thinning intensi-
ty and fertilization on the growth of Chinese fir was investigated.The results showed that thinning intensity had a certain effect on the growth of
Chinese fir.The average DBH and volume per tree of Chinese fir stand increased with thinning intensity. The effect of thinning intensity on aver-
age tree height was not significant. The stand volume decreased with the thinning intensity increasing. With the increase of thinning intensity , the
diameter distribution gradually deviated from the normal distribution curve and shifted to the right,that is to say,the percentage of large diame-
ter class in the total number of trees showed a trend of increasing, while the percentage of small diameter class in the total number of trees
showed a trend of decreasing.The results of fertilization experiment showed that the effect of nitrogen fertilizer on the growth of Chinese fir was
not significant, while the effect of phosphorus fertilizer on the growth of Chinese fir was significant with the increase of fertilization.It was sug-

gested that more phosphorus fertilizer should be used in the red soil.
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Table 1 Thinning intensity and fertilization factors and levels

R FLEEREAL IG5
K U 5 Calcium , magnesium Density after
Level g/r;;; and phosphate thinning
fertilizer // g/ B Fk/hm’
1 0 0 2 505(CK)
2 100 250 900
3 200 500 1 500
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Table 2 Regression equation parameter statistics of height and DBH of

15-year-old Chinese fir forest

i
FEHS Density // #%/hm’
Sample _
plot (34l fRJE ¢ b R
No. Before After

thinning  thinning
I-1 2 340 2 340 -1.316 227 4.755 034 0.608 231 5
-2 1 545 900 -4.319 594 5.701 960  0.799 696 0
-3 2 385 1500 -6.671 424 6.482 420 0.910 1152
-4 2910 945 0.104 051 4.049 806 0.782 823 0
I-5 2 100 1500 -5.412 616 5.971 659 0.941 162 1
I-6 2 910 2 505 2.811 318 3.395299 0.792 703 5
-7 2 400 1500 -1.621 743 4.027 084 0.935973 6
-8 2 280 2 280 -4.221 476 5.432 835 0.924 630 8
-9 2 475 900 9.043 526 6.453 020 0.952 930 9
-1 2 670 2 505 -4.776 210 1.134 673  0.424 360 3
-2 2 415 900 -6.074 427 6.234 335 0.883 058 7
-3 2 085 1500 -11.465 730 6.451 846  0.940 078 8
-4 2 505 900 -4.129 104 8.791 218 0.959 073 6
-5 2175 1 500 -1.844 087 5.755 168 0.949 055 3
-6 2 700 2 505 -2.286 257 4.618 327 0.808 277 4
-7 1875 1 500 -1.845 740 5.968 248  0.894 060 5
-8 2175 2175 -1.277 345 5.212 319 0.696 438 7
-9 2 310 900 -2.362 729 4.857 332 0.879 463 2
m-1 2 256 1 500 -4.281 734 2.893 575 0.847 3221
m-2 2 766 2 505 -2.098 834 2.376 114 0.900 328 2
m-3 2 455 900 —-1.335 648 1.287 993 0.864 732 5
m-4 1997 1 500 -6.663 267 1.553 732 0.928 746 7
m-5 2 630 2 505 -1.893 213 1.966 528 0.922 054 3
m-6 2 556 1 500 -1.772 983 4377 629 0.914 877 3
-7 2 345 900 -8.384 756 5.299 374 0.884 632 5
M-8 2 379 2 379 0.173 835 3.098 253  0.940 557 8
m-9 2 400 900 -2.538 779 4.583 331 0.902 388 7
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Table 3  Orthogonal test results of DBH growth under different
thinning intensity and fertilization treatment
. 3R AT
iRE5 N Factor 3-year DBH growth //em
Test o
number D(%H)
A B C Blank | I I
1 1 1 1 1 1.67 1.62 1.69
2 1 2 2 2 2.438 2.14 2.25
3 1 3 3 3 1.46 1.76 1.58
4 2 1 2 3 2.99 2.11 2.85
5 2 2 3 1 2.14  2.01 2.36
6 2 3 1 2 2.25 1.38 1.95
7 3 1 3 2 1.89 1.53 1.44
8 3 2 1 3 2.52 1.53 1.79
9 3 3 2 1 2.71 1.60 2.04
k, 1.8850 1.968 3 1.828 3 1.967 8
k, 2.1467 2.136 7 2.3483 1.9450
ky 1.9733 1.900 1 1.8238 2.0917
R 0.2617 0.2367 0.5202 0.146 7
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Table 4 Orthogonal test results of tree height growth under different

thinning intensity and fertilization treatment

e SR
. J# Factor -year tree
}é?% o heighty ;?O;til?/ m
number .

A B c P %ﬁﬁ' ) | || |
1 1 1 1 1 0.51 0.62 0.63
2 1 2 2 2 0.58 0.32 0.47
3 1 3 3 3 0.53 0.66 0.55
4 2 1 2 3 1.16 0.71 0.89
5 2 2 3 1 0.52 0.96 0.95
6 2 3 1 2 0.91 0.54 0.58
7 3 1 3 2 0.38 0.42 0.41
8 3 2 1 3 0.64 0.56 0.67
9 3 3 2 1 0.77 0.46 0.55
k, 0.503 0.632 0.623  0.637
k, 0.793 0.536  0.635  0.488
ks 0.538 0.640 0.577 0.710
R 0.290 0.077 0.058  0.222
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Table 5 The orthogonal experiment results of single tree volume

growth under different thinning intensity and fertilization

treatment
3 ARABRAL A I

e K% Factor 3-year single tree
Test volume growth // m’
number 2e

A B b %ﬁi‘ ) I |
1 1 1 1 1 0.1562 0.1856 0.1675
2 1 2 2 2 0.2763 0.1891 0.1483
3 1 3 3 3 0.2053 0.1888 0.1394
4 2 1 2 3 02038 02456 02117
5 2 2 3 1 0.1793 0.2519 0.1739
6 2 3 1 2 0.1462 0.1442 0.1233
7 3 1 3 2 0.2034 0.1063 0.177 2
8 3 2 1 3 0.1645 0.1799 0.1539
9 3 3 2 1 03119 02061 0.208 3
k, 0.200 1 0.1835 0.1626 0.2151
k, 0.1952 0.206 7 0.238 8 0.177 5
ky 0.1953 0.2004 0.1892 0.197 9
R 0.004 9 0.0232 0.076 1 0.037 6
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Table 6 The orthogonal experiment results of volume growth under

different thinning intensity and fertilization treatment

e 3 AEE R it
e A& Factor 3-year volun:e
Test growth // m’

num- .

ber A B C D%ﬁﬂ?) 1 1 m

1 1 1 1 1 365.51 464.18 442.27
2 1 2 2 2 284.40 170.19 233.38
3 1 3 3 3 308.10 283.30 300.09
4 2 1 2 3 192.59 221.13 187.45
5 2 2 3 1 268.60 377.75 284.57
6 2 3 1 2 366.32 360.97 358.94
7 3 1 3 2 305.22 245.45 284.50
8 3 2 1 3 373.92 391.28 377.84
9 3 3 2 1 280.71 185.43 222.97
k, 306.596 6 298.160 1 387.015 1 323.7417

k, 297.928 3 305.073 3 216.403 3 281.892 2
ky 296.143 3 297.4351 297.250 1 295.036 7
R 104533  7.6383 170.6117 41.8517
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Table 7 Variance analysis of DBH under different thinning intensity

and fertilization treatment

ETES LA L

Source of dsum .Of EIQE%E iij/[jg Mean square F
variation ::;Tlitrf: N : ratio

A 0.212 6 2 0.1063 0.542°8

B 0.178 1 2 00890 04545 3.98(Fy;)
C 1.081 6 2 0.540 8 2.761 5 7.21(F,,)
€ 0.074 5 2 0.195 8

e, 2.079 7 9

S5 Total 3.626 5 17
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Table 8 Variance analysis of tree height under different thinning in-

tensity and fertilization treatment

mipg PETIR e MR

source o deviation 5D Mg Mo sawre o F
squares

A 0.300 7 2 0.1504 27360 3.98(F,4)

B 0.021 2 2 00106 0.1931 7.21(F,,)

C 0.014 4 2 0.0057 0.104 0

e 0.153 0 2 0.0550

€ 0.451 5 9

S Total 0.937 8 17
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Table 9 Variance analysis of volume of single tree under different
thinning intensity and fertilization treatment
BT N
5 B Sh 22 A "
oures o deviation SD Mg ean sduare
variation ratio
squares
A 0.000 097 2 0.000 049  0.02 3.98(Fy05)
B 0.001 733 2 0.000 867 0.42 721(F,,)
C 0.017 920 2 0.008 960  4.37°
e 0.004 244 2 0.002 050
e, 0.018 308 9
S Total 3.538 264 17
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Table 10 Variance analysis of volume under different thinning intensi-

ty and fertilization treatment

I
R EL sh 3 B2 Al o
Sygi;’jég/f%{ Sum of 2 = Meljlji [:llfare F

e deviation SD MS an square
variation ratio

squares

A 375.196 8 2 187.598 4 0.08
B 213.327 9 2 106.664 0 0.04  3.98(Fys)
C 87 404.550 0 2 437022800  17.88"* 7.21(F,y)
e, 5 496.748 0 2 2443.8950
e, 21 386.100 0 9

Bl Total 114 875.920 0 17
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Table 11 Statistics of stand diameter class distribution after thinning of middle aged Chinese fir forest %
o ] TR i K Diameter class // cm
Sam —l’Z Thinning
plot N, intensity 6 8 10 12 14 16 18 20 22 24 26 28 30
’ %
I-1 0.00 1.5 1.5 9.2 10.8 13.9 20.1 13.9 15.3 10.7 3.1
-2 41.75 3.7 7.4 11.1 29.6 7.4 18.6 14.8 7.4
-3 37.11 8.9 8.9 13.3 28.8 13.3 4.4 13.3 6.9 22
-4 67.53 3.6 3.6 28.6 35.7 17.8 7.1 3.6
I-5 28.57 22 17.8 223 35.5 8.9 8.9 22 22
I-6 13.92 42 8.3 19.5 13.9 222 12.5 12.5 6.9
-7 37.50 2.2 44 15.6 15.6 15.6 17.7 17.7 4.6 22 44
1-8 0.00 5.9 14.7 8.8 17.7 29.4 11.8 8.8 1.4 1.5
-9 63.64 3.7 11.1 11.1 22 14.9 25.9 3.7 3.7 3.7
-1 6.18 9.3 13.0 10.7 20.0 227 9.3 13.0 1.3
-2 62.73 18.5 11.2 25.9 25.9 18.5
I-3 28.06 6.7 8.9 31.1 222 26.7 4.4
-4 64.07 14.8 14.8 334 22.2 11.1 3.7
-5 31.03 30.4 15.2 32.7 17.3 2.2 2.2
-6 7.33 4.1 21.3 20.0 20.0 13.3 17.3 4.0
-7 20.00 22 15.6 24.4 355 13.3 6.7 2.3
-8 0.00 1.6 4.9 6.5 18.1 11.7 19.6 13.1 9.9 33 6.5 32 1.6
-9 61.04 11.1 22.2 29.7 18.6 7.4 3.7 7.3
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