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Abstract; We used a typical sampling to study the impact of four types of stand densities (A: 650 trees/hm’; B: 1100
trees/hm’; C: 1250 trees/hm’; and CK: 1650 trees/hm’) on the species diversity, biomass and soil physicochemical
properties of understory plant and their correlation in Cunninghamia lanceolata plantations. The results were as follows. (1)
The Shannon-Wiener index, Patrick richness index of the shrub layer, and the Shannon-Wiener index, Simpson index,
Patrick richness index of the herb layer showed a double-peak distribution: initially decreased, then increased, and then
finally decreased again. The turning point appeared at densities of both A and C. The Simpson index and Pielou evenness
index of the shrub layer decreased with stand density. The minimum values of the four diversity indexes of shrub layer and

herb layer appeared at the density CK. (2) The herb layer had more biomass than the shrub layer. The total biomass of herb
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layer decreased with the increase of stand density, and the amount of litter increased with the increase of density. (3) The
trends of the relationship between both diversity and soil physiochemical characteristics and tree density were similar. The
organic matter decreased with the increase of density, with the maximum value presented at the density of A. (4) The
Shannon-Wiener index, Patrick richness index of the shrub layer were positively correlated with the total nitrogen,
hydrolyzable nitrogen, available phosphorus and organic matter contents of topsoil. There was no significant correlation
between species diversity of the herb layer with the physicochemical property. (5) The correlation between the indexes and
biomass of shrub layer was strong. In conclusion, density of 650 trees/hm’ could promote the growth of undergrowth
vegetation, increase the species diversity, biomass and organic matter of undergrowth vegetation, improve the ability to

maintain soil fertility, and contribute to the stable and sustainable development of cunninghama lanceolata forest.

Key Words: understory; species diversity; stand density; biomass; soil physical and chemical properties
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F1 HEHERER

Table 1 General situation of the sample plots

Fetbh > Bera WeE R -t S
Plot number Aspect Slope/ (°) Altitudem /m Average diameter/cm Average height/m
Al NW 32 890 15.19+6.27b 11.64+3.07¢
A2 NW 33 885 19.13+8.66ab 14.84+4.57a
A3 N 29 870 18.74+7.45ab 13.93+3.57ab
B1 NW 33 890 15.12+5.75b 11.02+3.39¢
B2 NW 33 885 18.61+7.04ab 14.62+3.54a
B3 N 28 870 17.73+7.71ab 13.24+3.85abc
C1 NW 32 890 16.27+6.78b 12.62+3.46hc
Cc2 NW 30 885 18.02+6.83ab 14.37+£3.97ab
C3 N 28 870 17.16+5.94ab 12.58+3.05bc
CK1 NW 33 890 16.28+6.82b 11.43+3.70¢
CK2 NW 32 885 21.55+10.09a 15.51+4.70a
CK3 N 28 870 18.86+6.71ab 14.09+3.45ab

N:dt North; NW . PGt , Northwest; A : 650 #&/hm?; B 1100 #k/hm?; C:1250 #&/hm?; CK: 1650 ¥k/hm? ; R [F/NG FEF R 78 0.05 K [ A
EERTE 20

2 WIRAE
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Fig.1 Species diversity index of understory vegetation in Cunninghamia lanceolata plantation with different densities
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Fig.2 Biomass of Cunninghamia lanceolata plantations with different densities
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3.5 ANFEETYMEZFEHERES YRR

2% 4 25 B RFEKR)Z Shannon-Wiener F8 80 5 HEA M I A= ¥ B A B EAHE (P<0.01) , S5HEAR B AEY)
A IEAOE (P<0.05) s Simpson F8 S5 A ML A Y& B AEY) R 2 W3 IEM & (P<0.05) ; Patrick &
FESER SHE A [ R B 3 TE ARG (P<0.01) , SHAH | SR 5 5 E A 6 (P<0.05) , Higy
FRECRAEY) B ToAH M, BAZ Shannon-Wiener 1840, Patrick 3= & 36 505 A MR AE ¥ 8 52 00 38 3% IE A
K (P<0.01) ;Simpson 5 B A L~ A= 4 5 42 B 3 1B MG (P<0.05)

R4 TRFECAAIRRTOHSHEEERSEMENHEIRY

Table 4 Correlative coefficient of species diversity and biomass with different densities of Cunninghamia lanceolata plantation

Po— HEAJZ Shrub Layer FAJZE Herb Layer
J2% T WRAWR WRAER WED wEAEwE RTFAMR mEabT
Species o b+ .
Layer Lo Aboveground  Underground . Litter Aboveground  Underground Total
diversity . . Total biomass . . .
biomass biomass biomass biomass biomass
HEAJZ Shrub Layer H' 0.81"" 0.05 0.75" -0.25 0.61 0.17 0.55
D 0.66 " 0.15 0.71" -0.20 0.46 -0.01 0.40
Joo 0.63 0.07 0.61 -0.31 0.38 -0.03 0.32
S’ 0.87"" 0.02 0.78 " -0.24 0.75" 0.37 0.71"
AR Herb Layer H -0.10 0.82%* 0.63 -0.05 0.25 0.14 0.24
D -0.05 0.63* 0.51 -0.17 0.08 0.03 0.07
Joo 0.07 0.36 0.38 0.07 -0.11 -0.01 -0.09
N -0.19 0.77*" 0.51 -0.14 0.37 0.14 0.34

4 ittt

4.1 MR EXIAZ AR M1 ) e 22 R 45 i)

Yy ZAE 1 BE TS A ) S W R T WU Fh A AR G548 | Sl 2 TR S5 D T Y B R AR TE4E R A S R LR
EHRIEEZ R E N . AR, SR TE AR T, A2 AT AR 2 O A — 8 FE 10 0 2k
B, QoK B HE ORIHAR (ZDHE RLHAR R 2R 1A EAZ AR IE S RV 09 L8 TERE I rh ik T2 0
(VAR s ol R A R O Y N I 6 e ety L = O NI 7/ S B B RS 7 NI 7 TR SN R 1 I
PAEGEIR Rt 2 R AR AR ARBIRSE AL AR KR E A J2 R B AR J2 0 o 22 e Sk 2% B 2 S5 4 i 7 AL )
ANIF), FEAJZE T Simpson $8%K  Pielou #4957 B2 45 B FAR M B2 TR M FEAIC, 31X -5 LATERFFR 455 — 2, ) fepe g fie
PR MW AR 2 BE R AR | ELBE A0 B A 48 R i ig 2 {H Shannon-Wiener #6841  Patrick &
JEE R BAR 5328 110 1 i 2 B RO B AR A A 5 E A T C A X Hh B AH ; E % C Akt (B Pl
SRR A I I ARFEMHEAEHEIR , Tm LA, H AR ARZL it dtl /23 [RIHES B R, J2 18] 35
JER G, B RN TR A B A e A R AR R R A, AR R B A I £ B bR
I3 BERIE R AR BAZ Shannon-Wiener 5 %0 Simpson 541 Patrick 5 B 15 £ il % % i p 14 R 3%
IR HS Sl J5 38 R e Pielou 345 BEFEEN B AR 7325 T 5 I, 52 B0 L ST 18 s vsi 20 1) S0 9
B RAE ARG FE C A 5 J5 PR AT BEJ2 BB AP 1 A, PR3 A8 PAT B2 398 o, 4% 265 32 A B %) 63400 T bR R AR
B LB WEARS TR CF , T AR O0H AT HA 2 B ARy A ) T B AR Y A

Alem Z52 FERFFFTRIEAR SRR AR B TR A WA ELAE T vh R B0, T K 2 1 5 R Mg 2 Rk =2 ) O 8 2
KF A EASE T XA 8 a S5 A AT B, ASTR] 8] £ B I 15 B 0 B AR TR 2 I R o
FIZAEYE ; EAI TR] DX SR B a) FR Ak 3 1 o R A ARt I A b S5 4R R b 2 B SRR 9T 45 1 — 3K,
IR B Z PR AR BTE R E AR SR HREAR S FOARZ 4 Fhis BO T % 2 A2 A i i 13 24 TG i 3% 22 5
(P>0.05) (&1 1), HIR AT RS R AW M MR S CHEE S bR (27 a) , BRI E GRS 15 a, BRI
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O AR T I A B A BRI

AUFTE I 4 FhZREVEFRECS HEARZ A Wi iR DGR B D), A 5 RA PRI YRR OGP AN & ]
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