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Analysis of Integrated Density Effects of Plantation in Western Shanxi

YU Bao''?, WANG Bai-tian’* , HONG Yu’, ZHANG Zhan-zhong' , WEN Wan-rong’
(1. State Academy of Forestry Administration ,Beijing 102600, China;2. College of Soil and Water Conservation, Beijing Forestry University ,
Beijing 100083 ,China; 3. Academy of Forest Inventory and Planning S. F. A,Beijing 100714 ,China ;4. Shanxi Linfen City Forestry Bureau ,
Linfen, Shanxi 041000, China; 5. Shanxi Ji County State-owned Hongqi Forest Farm, Jixian, Shanxi 042200, China)

Abstract. In this paper, the data of 59 sample plots of black locust and pitch pine plantations in western
Shanxi were used to establish density effect models of average DBH, average single plant tree volume and
aboveground biomass. As well as to analyze the combined effects of forest stand density. The results
showed that: (1) There was no regeneration under the pitch pine forest with the first planting density. The
regeneration of pitch pine thinning forest was relatively good; with the increase in forest stand density, re-
generation density tended to decrease. (2) The dead cover plant thickness under the forest was significantly
negatively relevant with Simpson and Shannon diversity indices, and was significantly positively related
with the ecological dominance. (3) The pitch pine forest of the shade slope in Ji County increased with den-
sity; Simpson, Shannon and evenness indices decreased, the ecological dominance increased. Thinning for-
est diversity index was better than those non-thinning forests. The pitch pine thinning forest density was
significantly negatively related with Simpson and Shannon diversity indices and was significantly positively
correlated with the ecological dominance. (4) When exploring the ecological forest density effect,in addition
to conventional indicators of timber density effect, we should increase indicators such as the regeneration
under the forest, plant diversity under the forest and the thickness of the dead plant cover.

Key words: Robinia pseudoacacia ; Pinus tabulae formis; plantation; density effect; Western Shanxi Prov-
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TE [ P L % B SO0 i 5% 3 2 LU AZ K (Cunninghamia
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AR AR FE kR R XN bR R
JE R AR AN R AR B RO RAZ

A LL R B (Robinia pseudoacacia ) F i ¥4
(Pinus tabulae formis ) 28 3= B 55 MR A 8 BF 58 %5t
G TR L5 B ARONE R AIE & 43 AT MR 434 B T N AR
R, BTE RN TRE TR AT ZE &
o AR AR P B B AR AR
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W58 XA T s 7t B BB N L W) s B 22
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Table 1 General situation in sampling plots

N3 Mo/

44 T . T %/ He
/a (K « hm %)
pRliE=s a4 15~25 833~3 333 13
TH 17~25 1 375~4 489 8
#HE HIAR 11~18 833~2 000 29
HHEIS 34~40 929~13 000 9
2 HRIZE
21 AL

IV E 59 B A (R 1), ARAEHIE g
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L) B MRS T A= 5« R A BT AR 350 13 4R
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D N ERRIAE Cem) s H M BARRB 55 (m) s W,
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—0.431;V =0. 067a* — 0. 297a + 0. 365, FH k.
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Table 2 Density effect model
T
T L 0 Y R
(p
FiE HE D=11.3097 §2N—0-801 796 [0.924 831 0.78 17.72 0.001
V:O. 203 417N 1. 100 395 HZ, 163 444 086 30 10 0.000
W=0.364 823N 0924 175 [1.732 925 0.71 11.93 0.002
Wik D=46.610 679N 0- 312 988 jo. 391 716 0.87 19.44 0.004
V=117,810 594 N~ 0- 329 201 [0.528 041 0.54 2.92 0.145
W=0,328 373N~ 0- 668 035 f1.050 161 0.85 14.09 0.009
?j:E[\ H‘gu% D=1.130 009 NO- 000 510 589 0. 903 481 0.60 19.63 0.000

V=3.169 693X 107 F5N0-014 087 F2-644 057 053 14,46 0.000
W=1.221 801X 105 —03N0- 249 632 2485 185 0,47 1133 0.000
By D=1, 250 103N - 075 690 pL. 235 940 0.95 55.53 0.000
V=0. 357 389N0- 268 662 f1.475 952 0.57 3.97 0.080
W=1.593 643105 —05N—0- 099 084 5. 149 352 0,95 58,23 0,000

3.2.2 HEAKR ZRL.BRT IR R
B RIS g 2 4, Hop AR A S i i 2 L A 0 A G 38 4
ik 0.466~0.951,F {H >} 11. 33~58. 23, fE AL A %L

(£ 2), WEIEISHOCR B bR s B A s, oAt A T
ROF- B B 4% L SRR b AR K SRR M B R S AR
JE R A OC 5 MR P O By R E A G, T
SRR AR S W A G, i R SRR AR
R AR, T3 AR A BE BRI RN ST M 2% 1S )
5T E HES HIRAHR .
33 BEMKTHEENTN

KB ORCR A B K SN TR M Y R
FRl s N TR Y % R A B O A R AR R
PR RIRE B ZFENG . HBFFEREREN
TR - PR 2SS 02 2008 IE AR R S B MR
PR . E P AMR Z B 5E ©OUE I L AR5 2 B AN
BLRER WA A KL 2 B2 AR R T R £ R
PR EENTFZ—,
3.3.1 AT EA  Jy ISR IEAT 3 B £ L AR Y
W E AT AL T R % R AR AS . MR R 4B
MTEIEHBE Y JEFEE IR 2.5~6.0 cm (£ 3), HEM
By N MRS 20 B b 6 5 1) £ 22 H0ORE b bR T 5
BT o A bR o 3 s R R B s (3R
3). FIE 3275 Kk « hm " MRATCH R, IR R
MR WA AHEE 1R, BB 4 400 F1 13 000 £ -
hm ™7 bR G5t A 3 A7 Ta) A% B A B o HL A R
B e N i A 1 B N T 97 N7 o P 1) P N
TRISAE L TS I LT AR s
SE A BA L B UMK Hb R L 2 E BT M B W oy e AR T
RT3 fok £ 58, A AR & 28 . O3 A TR AR L 2
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(1 R SR BB o PR I TR Aokt Ak B L AR
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Table 3 Plant diversity under forests with different densities
W MAEE/  WHEIE/ —— BE 4 1y EZEREECR
Bk « hm™%) (# » hm™%) /em R D H Ea C

o7 B 1375 0 — 5.0 0.120 0.290 0.530 0.552 0.710
1 600 0 — 4.5 0.118 0. 604 1. 022 0.797 0. 396
1733 0 - 2.8 0.313 0. 800 1. 474 0.891 0. 200
1 846 0 — 6.0 0.167 0.167 0. 287 0.543 0. 833
3 688 0 — 5.0 0.091 0.496 0. 890 0. 655 0.504
2700 0 - 2.5 0.179 0.783 1. 677 0.739 0.217
4 489 0 - 3.0 0.059 0.496 0. 866 0.695 0. 504
4 600 0 — 3.7 0.214 0. 648 0.992 0.891 0.352
+HH 929 34 000 2(1988;2006) 2.5 0.068 0. 842 2.285 0.591 0.158
1075 11 000 2(1988;2006) 3.5 0.098 0. 804 1.873 0.710 0.196
1190 11 200 1(2006) 3.0 0.109 0. 875 2. 444 0. 640 0.125
1833 11 923 1(1988) 5.5 0.136 0.901 2.422 0.818 0.099
2125 8 400 1(1988) 4.8 0.138 0.743 1. 678 0.632 0. 257
3275 0 HH 1 3.0 0. 054 0.729 1. 459 0.795 0.271
4400 5 000 — 2.5 0.081 0.757 1. 662 0.703 0.243
4578 800 HHE 1 5.5 0.178 0.522 1.297 0. 399 0.478
13 000 769 0 3.5 0.273 0. 837 1.876 0.780 0.163
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Table 4 Correlation analysis between density, thickness of dead cover and diversity

7 11 558 Hb W ) )R W HbR Sy
miH
D H’ D H’ c
R? —0.854" —0.863" 0.854"* —0.886" * —0.815" 0.886" *
.2 KT (p) 0.007 0.006 0.007 0.008 0.026 0.008

TE:% % 70,05 K LR« 70,01 KPR,
3.3.2 MM Z MM ARUFOREARTHEY 21T
PR3 T HE VB UK T 256 2R EGR 3D,
B B 2 DR bk o3 BB B IR O3 SO AR B
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PEIRAIN AR . N TMRZ S AN L T B 1) 4 3 7= i
KA )L T 2 9 B 300 AT R 2 AR E M OC AR I [) AL
BN bR A 25588 i I o 0 2000 % 38 42 1 £ 45 BEOK
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o v Bihad 60 AR AN AR W R R T
[ AL S B7 R A N A T A - N B N s 1
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A KW BEAERARYT o 3 ELBABM AR bR, BE %
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