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Fig. 1 Density distribution of the C. hystrix regenerated

AK (mg - kg D
AP (mg -+ kg D
TP (g kg )
SOM (g + kg ")
SOC (g« kg™ "
C/N
C/P
N/P
pH

NO; -N (mg + kg™ ")

73.62513.550 a
2.26410.173 a
0.87340.015 a
127.4141. 350 a
73.90420.783 a
39.333%+2.061 a
84.989%1.410 a
2.26940.137 a
4.5334+0.019 a
5.16740.193 a

71.071+3.165 a
2.070+0.134 a
0.87940.025 a
131.414+5. 096 a
76.226+2.959 a
43.811+2.746 ab
88.265+4.873 a
2.07740.112 ab
4.59840.029 a
5.054+0.229 a

P LURENL 8 14 LR OB 2 B L R
i BEH 3 A9 H 3 28k (TP) A HLT (SOM) AT HLER
1 TERIRFHILREHEIHRAER
Table 1 Comparison of soil fertility variables (mean+ SE)
iH FEHE 1 FEH 2 FEd 3
Ttem Sample plot 1 Sample plot 2 Sample plot 3
TN (g kg D) 1.971+£0.114 a 1.796+0. 080 a 1.8327+0.060 a
TK (g+ kg™ D 23.0824+1.404 a 24,145+1.808 a 26.965+3.133 a

70.78243.715 a
2.1740.165 a
1.00540.023 b

144.80245.231 b

83.9921+3.034 b

46.342+£2.014 b

84.180+£3.686 a
1.82940.054 b
4.684+0.028 b
5.45540.221 a
37.171+£1.200 ¢

NH, -N (mg + kg™") 23.67640. 780 a

WC (%) 25.3840.949 a

29.989+1.424 b

27.3740.716 ab 27.9640.927 b

T RPN FRERRAE P <10, 05 KT i 3% 2 53

Note: Different letters in the table show significant differences at the level of P < 0. 05

2.3 AE#HHKSEFHLLE

LSD £ &t A 3R B, AS [ A b 77 K 2 10 2%
(HSD.HMSD) | Ak 43 | 2 it T FR 48 20 0% O &R 4K
(LAT-H.,TC-H) i # )7 7 ¥ it i /1 (MLA-L) 51
T 2 S e 2 R 3 YRR b2 OF By {5 A

(MLA-H) 2253 B 3% FE 4 1 FIAEHD 2 A9 3T b )2 i 1
FRAE B (LAT-L) 25 5 W 25 FE M 1 A9 30 b )2 338 O R 4K
(TC-L) . b3 R B A4 ¥ (AB.UB) 543 2,
Bl 3 AR EXESGR 2,



278 & 5 W3k < http: //gxkx. ijournal. cn/gxkx/ch

®2 MOBEFHREEEHELRER

Table 2 Comparison of stand variables (mean= SE)

i H
Item

B 1
Sample plot 1

B 2
Sample plot 2

FEH 3
Sample plot 3

HSD (trees » hm %)

HMSD (trees » hm™ )

333.35130.685 a
404.71£42. 640 a

352.24+£38.675 a
494.71+£74.799 a

278.75+29.043 a
430.13+40.070 a

Alt (m) 606.912+0.572 a 599.335£0.515 b 580.544+2.212 ¢
LAI-H 2.37610.038 a 2.431+0.058 a 2.329+0.060 a
MLA-H 22.230+1.676 ab 24.029+1.688 a 19.00441.625 b
TC-H 0.10940.004 a 0.106+£0.004 a 0.115+0.005 a
LAI-L 2.35420.046 a 2.48640. 055 ab 2.5814:0.048 b
MLA-L 20.7421+2.184 a 20.476+£2.553 a 17.7114+1. 650 a
TC-L 0.11540.004 a 0.100+0.005 b 0.089+0.004 b

AB (t+ hm 9 1.366£0.110 a 2.003+0.181 b 2.03740.185 b
UB (t* hm™ 9 0.49620.036 a 0.64020.050 b 0.647£0.053 b

Y TR B R AE P00, 05 KF-I0 B % % 5

Note: Different letters in the table show significant differences at the level of P<C0. 05
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F,HMERANO, -NEFRERFEIEMCLR, 5iF
2 T AR AR B (LAT-LD) BB i B b b AR )
(AB.UB) 2 P FIEMHX KR VREHEHES
THEAFHERE (TP BFEMELR. 5 HEEEA
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Table 3 Correlation between density of regenerated seedlings and factors of soil and stand (Pearson correlation coefficient, two tail

test)
5iH 1 I I} v \
Ttem Pearson P Pearson P Pearson P Pearson P Pearson P
TN —0.03 0. 835 —0.179 0.214 —0.03 0.839 —0.297" 0.036 —0.136 0. 348
TK 0.310" 0.028 0.016 0.913 0.055 0. 705 0.177 0.218 0.165 0.251
AK 0.037 0.8 0.077 0.594 0.102 0. 48 0.047 0.746 —0.045 0. 754
AP 0.199 0.165 —0.085 0. 557 0.146 0.313 0. 081 0.577 0.037 0. 800
TP 0.462" " 0.001 —0.314" 0.026 —0.427"" 0.002 0.016 0.91 0.291" 0. 040
SOM 0.196 0.172 —0.256 0.073 —0.157 0.278 —0.04 0.784 0.176 0.222
SOC 0.196 0.172 —0. 256 0.073 —0. 157 0.278 —0.04 0.784 0.176 0.222
C/N 0.106 0.462 0.002 0. 987 0.016 0.913 0.167 0. 245 0.186 0.196
C/P —0.159 0.271 0.001 0.993 0. 154 0. 286 —0.022 0. 881 —0.063 0. 666
N/P —0.252 0.078 0.011 0.937 0.192 0.181 —0.259 0.070 —0.256 0.073
pH 0.379"" 0. 007 0.047 0.748 —0.101 0.487 0.277 0.052 0. 100 0. 489
NO, -N 0.114 0.432 0.071 0.622 0.110 0.449 0.289" 0.042 —0.034 0.812
NH, -N 0. 207 0. 149 —0.117 0.417 —0.238 0.096 0.109 0.453 0.383"" 0.006
wcC 0.124 0. 389 0. 104 0.474 —0.032 0.823 —0.13 0. 369 0.077 0.597
Alt —0.524"" 0. 000 0.401" " 0. 004 0.456" " 0.001 —0.029 0. 843 —0.405" " 0. 004
LAI-H 0.182 0.205 0. 200 0.164 0.116 0.423 0.221 0.123 0.014 0.923
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BgR3
Continued table 3

HiH 1 Il I v Vv
Trem Pearson P Pearson P Pearson P Pearson P Pearson P
MLA-H —0.097 0.503 0.392"" 0. 005 0.350" 0.013 0.271 0.057 —0.136 0. 346
TC-H —0.186 0.196 —0.165 0.252 —0.076 0.599 —0.092 0.526 —0.043 0.766
LAI-L 0.349" 0.013 0.110 0. 445 0.028 0. 847 0.374"" 0.007 0.173 0. 230
MLA-L 0.036 0. 802 0.151 0.297 0.284" 0. 045 0. 005 0.972 —0.171 0.236
TC-L —0.375" " 0.007 —0.108 0. 455 0.033 0.821 —0.300" 0.034 —0.278 0.051
AB 0.125 0. 386 —0.097 0.503 —0.014 0.926 0.520"" 0. 000 0.839" " 0. 000
UB 0. 154 0.284 0.006 0.967 0.131 0.366 0.694" " 0. 000 0.667"" 0. 000
HSD —0.190 0.187 —0.113 0.436 —0.083 0.565 —0.192 0.183 0. 049 0.734
HMSD —0.060 0.679 —0.163 0.259 —0.142 0. 327 —0. 266 0.062 0. 150 0.298

Note: * P <{0.05, * * P <C0.01

2.4.2 FHIYE R 5B LI RA (NH; -N) P A H F 4B (AB) 25 K1 1Y 5%

TUARE (RDA) 43 Hr 45 R LW (B 2) , bkor 5
IABE R 2145 X bR 43 B 1 % B A TR0 A% JR) A8 S5 1Y
B IRE] 66. 010, MR B 2 (F =2.022 9,P =
0.027<20.05), METTE 4 AHEJF 3BT & 09 B 5 B &
F L RDAT HEFF il i# B 54. 01% , RDA2 HE ¥ il 21
B 61. 72% , RDA3 HE ¥ il 2 BUM B 63. 85%,
RDA4 HEF¥ il 2R B35 65. 22% ., Rl 4 4~ HEF il

RDA2 il W B8 2 #b Jz Ak 43 | )22 5F 3 i F1 (MILA-
H) | b2 M A5 (LAT-HD  H 345 (TN) | -3
B (AK) R AR (NO, -ND) M5 1R E
FZH(CTC-H) 5F ki 1 (MLA-H) (k40 T8 K%
B CHMSD) 45 A - 1 52 i)

*4 BMBTESHEFHMNEXXER

Table 4 Correlation between explanatory and ordination axes

i 2/3 BEEEE, I, CT SR XL 8N T A5 it RDAL RDAZ L P
PRI SR TR B T D AT A A R

o TP —0.82058  0.57153 0.343 1 0.001""
LIS Alt 0.80016  —0.59979  0.4677  0.001" "
MLA-H 0.30831 —0.95129  0.2346  0.003""
pH —0.96107 —0.276 31  0.1529 0.021"
LAI-L —0.840 87 —0.54124  0.158 1 0.025"
0.0 TC-L 0.893 23 0.449 61 0.166 0 0.015"
> TK —0.93994 —0.34133  0.105 1 0.071
> SOM —0.662 92  0.748 69 0.103 8 0.052
SOC —0.662 92  0.748 69 0.103 8 0.052
-0.54 LAIFH  —0.46258 —0.88658  0.1020 0. 089
TN 0.036 27 0.999 34 0.036 4 0. 424
AK —0.168 98 —0.98562  0.014 5 0.701
AP —0.99235 —0.12348  0.040 0 0.417
oS RDA | C/N —0.944 78 —0.32769  0.0125 0.745
e P —0.05.% % P <001 C/P 0.98856  —0.150 82  0.026 3 0. 550
s N . N/P 0.997 65  —0.06859  0.0655 0. 207
Vel 2 2L ST e MO T TUAR O BT NO; -N  —0.52071 —0.85374  0.034 4 0. 442
Fig. 2 Redundancy analysis of regenerated seedling den- NH/-N —0.820 48 0.571 68 0.069 4 0.199
sity and stand factors wC —0.764 57 —0.64454  0.022 1 0. 609
7% 4 2 RDA 09 B 28 5 5 80 WA HE el #H o6 TC-H 0.575 07 0.818 1 0.076 9 0.143
%%ﬁ*ﬁ?ﬁf%o Mi‘%ZL ﬂu%ﬁ,RDAl %Egﬂﬁfi MLA-L —0.00554 —0.999 98 0.061 1 0.211
e A e o . AB —0.907 83 0.419 33 0.021 4 0. 622
WS B CTP) AR B2 CALD 3 pHL I UB —0.792 04 —0.61047  0.0360 0. 404
JEE AT (LALL) ()2 B 6 25 (TC-L) , + HSD 0.65183  0.75837  0.0677 0.203
A (TK) R #E (AP) \ IR AL (C/N) | HMSD 0.123 11  0.99239  0.056 7 0.231

FHEEmBELL (C/P) . AL (N/P), L IEAS A Note: * P <0,05,% % P < 0,01
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Environmental Factors and Natural Regeneration of Castanopsis
hystrix in a Tropical Pinus massoniana X C. hystrix Mixed
Plantation in Subtropical China

LI Yunchou', ZHOU Xiaoguo's WEN Yuanguang'®. ZHU Hongguang'®, QIN Zhiwei',
CAI Daoxiong”’, JIA Hongyan®’, LI Xiaogiong'*, YOU Yeming'*

(1. Guangxi Key Laboratory of Forest Ecology and Conservation, Forestry College, Guangxi University, Nanning, Guangxi,
530004, China;2. Guangxi Youyiguang Forest Ecosystem Research Station, Pingxiang, Guangxi, 532600, China;3. Experimental
Center of Tropical Forestry,Chinese Academy of Forestry, Pingxiang, Guangxi,532600, China)

Abstract: In order to reveal the key environmental factors affecting the natural regeneration of Castanopsis
hystriz in a mixed plantation of Pinus massoniana X C. hystriz in South China, taking the P.massoniana X
C. hystrix mixed plantations afforested in 1983 as the object, 3 experimental plots were selected and 50 in-

vestigation sample plots were set to investigate the regenerated seedlings of C. hystrix, soil physical and
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chemical properties, stand structure and light environment. The results showed that the natural regeneration
density of C. hystriz varied from (132 3537 050) individuals « hm * to (174 219+ 15 580) individuals *
hm ™. There were significant differences among the density of the 5 height level of the regenerated seed-
lings. The density of the I level was the largest, and V level was the smallest. The density decreased as
the growth stage increased. Correlation analysis showed that the total phosphorus content of soil had obvious
positive effects on level I and level V renewed seedlings of C. hystriz, but had more obvious negative
effects on the level Il and level [l seedlings. The level | seedlings were significantly positively correlated to
soil pH. The penetration coefficient of the near-surface layer was negatively correlated with the density of
seedlings of level T , I ,Il and IV, and positively correlated with level V. The average leaf angle of the up-
per layer of the stand and the leaf area index of the near-surface layer were positively correlated with the
seedling density of level [ , 1, [l and IV, and negatively correlated with level V. The combination of 25
stand structures and soil environmental factors selected in the study had a significant explanatory effect on
the variation of the distribution pattern of natural regeneration of the seedlings, reaching 66. 01% (F =
2.022 9,P=0.027). Six factors including soil total phosphorus content, soil pH, altitude, upper average
leaf angle, near-surface layer area index and near-surface layer light transmission coefficient are the key fac-
tors affecting the natural regeneration distribution pattern of the tropical C. hystriz in South China.

Key words: Castanopsis hystrix ,planted forests,natural regeneration,environmental factors
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