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Table 1 Basic stand characteristics in different thinning treatments
/a p/ -hm? H/m d/em %
Tl 18 22 1985 16.8 19.6 0.98
T2 18 22 1530 17.2 21.5 0.96
T3 18 22 1334 17.7 223 0.93
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Table 2 Understory plants species in different thinning treatments

Tl T2 T3
Parathelypteris glanduligera v v v
Herba Lophateri v
Hedyotis auricularia v v v
Erigeron annuus v
Carex brunnea v v v
Lygodium japonicum v
Oplismenus undulatifolius v v v
Dicranopteris dichotoma v v v
Paederia scandens v v
Litsea cubeba v
Gahnia tristis ' v
Rubus idaeus v
Symplocos caudata v v
Premna microphylla v v v
Ardisia japonica v
Phytolacca acinosa v v
Stenoloma chusanum v v
Callicarpa cathayana v v
Woodwardia japonica v v v
Camellia oleifera v
Cocculus orbiculatus v
Smilax china 4 v
Mallotus apelta ' v
Osmunda japonica ' v
Diplopterygium glaucum v
Blechnum orientale v v v
Smilax corbularia v
Pleioblastus amarus 4 v
Rubus buergeri v
4 3 5
13 12 13
1 2 2
18 17 20
/ 10*  -hm? 10.2 10.8 12.5
/% 79.3 84.6 92.1
v
T2 T1 Simpson Shannon-Wiener Pielou
P>0.05 3 T1
2 T2
T3
6a la 2a 3
2007 Pseudotsuga menziesii +
11 a Table 3 Understory plants diversity index and evenness index in
Ares et al., 2010 different thinning treatments (means + standard error)
27 a Simpson D Shannon-Wiener H Pielou J
He  Barclay, 2000 Tl 0.852:0.037a 0.939:£0.090a 0.9050.029a
T2 0.858+0.024a 0.926+0.055a 0.896+0.015a
2.2 T3 0.876:0.019 0.948+0.034a 0.906:0.024a

P<0.05



33

2005 Larix
olgensis+ Picea asperata+ Abies nephrolepis
12 a 20 30
Sullivan
2002 5a
Pinus contorta
2010 4a
Simpson Shannon-Weiner
2012
la S5a
Margalef
Simpson Shannon-Weiner
2006
2007 Sullivan etal. 2009
Buongiorno Dahir
1994
Verschuyl et al., 2011
2.3
4 TC TP TK
P>0.05 TN
T3
Tl P<0.05
1998 Bauhus et al., 2001
TN 3
TC TP TK
3 TN 4
P>0.05 5 4
TN
TN
3 1998

4
Table 4 Nutrients contents of the understory vegetation

in different thinning treatments

The /% win Agkg!)  wre (gkg!) wix (gkg!)
T1 43.15£2.97a  21.50+4.95a  0.96+0.17a 16.25+5.16a
T2 44.70+£0.85a 18.20+2.83ab  1.06+0.06a  19.15+1.04a
T3 44.52+1.02a 14.73£1.83b  0.94+0.32a 15.254+4.48a
P<0.05
5

Table 5 Nutrients storage of understory vegetation

in different thinning treatments

prc/ p/ pre/ pr/

(kg-hm™®) (kghm®)  (kghm?®)  (kg-hm?)
Tl 548.97+296.95a  26.94+12.82a 1.20£0.57a 20.37+9.69a
T2 604.62+357.41a  24.62+14.55a 1.43+0.84a 25.90+15.31a

T3 810.94£133.76a  26.97+4.43a 1.72+£0.28a 27.93+4.58a
P<0.05
™ TP TK
3
1 1
2
2 TC TP TK
P>0.05 TN
T3 T1 P<0.05
3 TC TN TP TK
P>0.05
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Effect of thinning on understory vegetation diversity and its nutrient stocks in
Cunninghamia lanceolata plantation
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Abstract: Thinning changed stand structure, which influenced growth and development of understory vegetation. Long term effect
of thinning on understory vegetation diversity is still poorly understood. Simpson index Shannon-Wiener index and Pielou index
were used to evaluate understory vegetation diversity in three thinning treatments in Chinese fir plantations in Kaihua County,
Zhejiang Province,China. Change of nutrient contents and current nutrient stocks of the understory vegetation in the three thinning
treatments were also studied. Traditional silviculture operation as a control (stand was thinned approximately 15% (T1) at the 14™
year during a rotation), moderate (total thinning intensity approximately 35%, T2) and heavy intensity (total thinning intensity
approximately 50%, T3) thinning treatments were thinned twice (in the 7" year and 14™ year). 15 years after thinning, the number of
plant species in the three thinning treatments was 18 (T1), 17 (T2) and 20 (T3), respectively. Total plant density and coverage of the
understory vegetation increased with the increase of thinning intensity. The Simpson index Shannon-Wiener index and Pielou index
of the understory vegetation were no significant differences among the three thinning treatments ~ P>0.05 . Total carbon (TC), total
phosphorus (TP) and total potassium (TK) contents of the understory vegetation were not significantly different among these three
thinning treatments (P>0.05). Total nitrogen (TN) content reduced with increasing thinning intensity, TN in T3 treatment was
significantly lower than that in T1 treatment (P<0.05). The biomass of understory vegetation increased with the increase of thinning
intensity. No significant difference was detected in TC, TN, TP or TK stocks of understory vegetation among the three thinning
treatments (P>0.05). These results illustrate thinning intensity may not have a significant impact on understory vegetation diversity
and nutrient accumulation in Chinese fir plantation after 15 years treatment.
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