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Abstract; [Objective] To assess the original density impact on community regeneration and develop-
ment and to provide some scientific basis for reasonable management, Pinus tabulae formis artificial forest
was investigated and studied in Yichuan. [Method]) Field investigations and inside experiment were con-
ducted to study the growth of Pinus tabulae formis,saplings and seedlings regeneration, species diversity
and soil nutrient under different densities. [Result) Death rate increased with the increase of density. The
death age,stem diameter, height,crown height and crown width decreased with the increase of density. The
death age,stem diameter,crown height and crown width were significantly correlated with density. Height
wasn't significantly correlated with density. Saplings and seedlings regeneration was the best in plots of low
density. Species richness,evenness index and diversity index in the shrub layer were higher than those in
the herb layer in the different density plots. The community species richness and diversity index followed

such order as density[[l >density [| >>density | ;evenness index (J ., ,Ea)was density | >>density[l] >>densi-
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ty [l ,but J; was density [[[ >density | >density [[ . There were significant differences in the soil nutrient

and soil moisture among different densities. [Conclusion) According to the results and field observation,

we think that the original density should be controlled under 2 800—3 000 trees/hm?®. At the same time,in-

termediate cutting should be taken into account when growing-peak is coming. It is reasonable that the den-

sity is about 1 200—1 500 trees per hectare.
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Table 1 Growth factors of Pinus tabulae formis forest under different original densities
N FETAF /a sz iy . 5tk 5 /m ik B /m
2 iE K K/ %/ o e/ . . . .
J‘%I‘)E*ﬂ RE%BA Death age Wgtt/cm DBH B /m Height Crown height Crown width
ensity ea - - - - -
type rate T e R NI/ N 5 S & N & N < B -/ NI 7 (S o RS 7/ NI - 2
Ave. Early Ave. Max. Min. Ave. Max. Min. Ave. Max. Min. Ave, Max. Min.
1 15.52 a 15 14 7.89 ¢ 14.96 3.18 8.22¢ 9.8 4.3 2.70 b 4.6 0.8 3.35¢  4.65 0.9
I 5.26 b 17 15 8.55b 19.10 5.41 9.28a 10.6 6.1 2.85b 5.1 1.1 3.65b 4.7 1.7
1l 0c 0 0 15.54a 19.56 11.29 8.9b 10.5 7.9 5.31 a 6.47 3.8 4.5 a 4,95 3.9
BV R A AR NG F R P<0.05 K F LR BE, £5 M.
Note:Data in the same column with different letters indicate significant differences at P<C0. 05. Table 5 is same.
A N TR AE KSR SVIME B LAY A4 iRk 2,
R2 MMAIMMAESERKERSVEZEZBAHNHEXXER
Table 2 Relationships between growth factors and original densities
e 1 7 - T
Index Regression equation Correlation coefficient
FET y=0.000 0222 —0.000 11x—0. 000 16 0. 995 0.967" *
Death rate y o 5 -
BB 145 SF-¥ Average y=—0.004 462?+0.638 29x—5.286 78 0.989 0.836" "
£
Death age i Early y=—0.003 71224-0. 547 47x—4. 510 60 0. 988 0.860" *
g
S Average y=0.001 422%—0. 237 56x+17.537 63 0.997 —0.928"~
P
lﬂ'?lg?—il % K Maximum y=—0.001 202%+0. 064 142x+19.074 0.997 —0.,878* *
# /N Minimum y=0.000 7222 —0. 167 63x+12.710 85 0.995 —0.980"
S Average y=—0.000 392*+0.034 03x+8. 628 63 0. 987 —0.581
B} e . -
gl?ght % K Maximum y=—0.000 252*+0.018 67x+10. 363 64 0.937 —0.750*
# /N Minimum y=—0.000 102 —0. 029 79x+8.172 54 0.998 —0.997**
. SE#4) Average y=0.000 5222 —0. 085 26x+6.027 55 0.998 —0.969**
o height Bt Maximum 3=0.000 1722—0. 039 31x-+6. 809 98 0. 993 —0.721"
#z /N Minimum y=0.000 552%—0.092 44x+4.615 97 0.999 —0.976" "
- ¥y Average y=0.000 102? —0. 023 74x+4.697 20 0.973 —0.969**
C’rOB:Nn width % K Maximum y=0.000 0222 —0. 005 47x+4. 954 56 0.539 —0.721*
%/ Minimum y=0.000 262%—0. 061 89x+4.422 17 0. 986 —0.976" "

TE % x  AHSE BB PR AR 0. 015 % . MR R BAY 0 3 PEHE AR OK T 0. 050 y FoR A KAE IR o KONV E

Note: * * . Correlation is significant at the 0. 01 level (2-tailed) ; % . Correlation is significant at the 0. 05 level (2-tailed). y is growth fac-

tor, x is density.
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Table 3 Natural regeneration density and height of seedling and sapling under different original densities #/dam®
- NTA)AE W5 2l B (R 1 58387 % B Number of seedling and sapling
Densitytyﬁe 1 4F 2 4F 3 4E 4 4F 5 4F 6 4F 7 4E 8 4F 9 4F 10 4F
1 year 2 year 3 year 4 year 5 year 6 year 7 year 8 year 9 year 10 year
1 20(6.5)
1 36(9) 4(10) 20(9) 4(13)
ik 8(6) 24(9) 32(12) 42(20) 38(26) 9 (3D 0 5(65) 0 2(58)

55 AU R Cem)

Note: Number in bracket is height of seedling (cm).
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Table 4 Diversity index of Pinus tabulae formis forest undergrowth under different original densities
IE Z 8 B IS Density type
Forest layer Diversity index 1 I 1

FFEFE L Richness (S) i 5 5
Shannon-wiener #§4{(H") 0.698 6 0.7312 0.713 5
Simpson #§ %1 (D) 0.539 8 0.518 5 0.490 0

FARJR Herb layer Piclou #§%0(J ) 0.503 9 0.454 3 0. 443 4
Pielou 841 (J) 0.479 8 0.432 1 0.408 4
Alatalo $§%((Ea) 0.556 0 0.490 3 0.466 0
F & B2 Richness (S) 6 7 7
Shannon-wiener #§ %t (H") 1.682 5 1.639 3 1.589 7
Simpson #§$ (D) 1.203 9 1.148 1 1.136 3

HEAJR Shrub layer Pielou $$%((J..) 0.939 0 0.842 5 0.816 9
Piclou $§%((J ) 0.963 1 0.893 0 0.883 8
Alatalo 5% (Ea) 0.928 4 0.785 8 0.800 7
F & 8% Richness (S) 10 12 12
Shannon-wiener #§%{(H") 1.167 9 1.2757 1.336 1

- Simpson 5 #(D) 0. 856 6 0.896 0 0.949 3

K General Pielou 154 (J ) 0.7115 0.687 1 0.708 8
Pielou $§%((J ) 0.710 3 0.708 4 0.746 2
Alatalo #8$t (E®) 0.733 7 0.667 5 0.703 8
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Table 5 Soil factors of Pinus tabulae formis forest under different original densities
S e
15 i 2T AL N/ AL P/ ﬁmﬁfi{ A k2R Y
Density type (mg « kg™ (mg * kg™') (mg « kg™ pH Soil moisture
Sty yp Available N Available P Organic matter h ’

1 214.81 b 54.06 b 15.7 b 6.9 9.97 a

I 254.46 a 83.32 a 18.3 a 7.0 9.16 a

Il 145.23 ¢ 46.10 ¢ 12.9 ¢ 7.2 7.98 b

3 gt it
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