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Table 1 ~ Characteristic of plot

Thinning intensity ~ Thinning time/a Elevation/m Aspect Slope/° Location Cypress density/( plant/hm?)  Plot number

2011 516 ~523 S 27.6 ~31.4 U 2075 ~2125 3
15% ~17% 1999—2002 508 ~529 S/SE 23.5~27.5 M/U 2075 ~2 125 3
1990—1993 524 ~537 S 22.3~29.5 U 2075 ~2 125 3
2011 491 ~516 SE 24.8 ~27.6 L/M 1 850 ~1 900 3
24% ~26% 1999—2002 472 ~ 486 S 25.0~29.1 L 1 850 ~1 900 3
1990—1993 501 ~519 S 19.8 ~25.5 M/U 1 850 ~1 900 3
2011 469 ~493 S 23.3~26.4 L 1 600 ~1 650 3
34% ~36% 1999—2002 518 ~530 S/SE 24.2~29.0 U 1 600 ~1 650 3
1990—1993 495 ~511 SE 25.5~31.2 L/M 1 600 ~1 650 3
2011 516 ~528 S 26.5~29.8 U 1250 ~1 300 3
48% ~50% 1999—2002 489 ~504 S/SE 20.7 ~26.3 M 1250 ~1 300 3
1990—1993 457 ~482 SE 28.9 ~35.2 L 1250 ~1 300 3
Contrast 492 ~516 S/SE 24.6 ~28.2 M 2 475 ~2 525 3

U M oL o o U means upper location; M means middle location; L means

lower location. Cypress was thiming only one time after planted at every sample plot.

i P, o
=N,/N" Sorensen VIS = o
2C/(A+B) x100% A A B > >
B C A B > >
" 47% ~50% o
2.2
2 3 N
2.1
2 N N N (P<0.05) .
1.49:1.94: < < <
2.18:2.45:1 o <
25.02 ~29.73°C < < 48% ~50%
< < °
2
Table 2 Environmental of humidity and photo thermal in thinning forest
Thinning intensity 15% ~17% 24% ~26% 34% ~36% 48% ~50% Non-thinning
PAR/( W /m?) 39.07 £8.32a 50.88 +10.47b 57.18 £11.75¢ 64.32 +14.56d 26.26 £6.21e
Air temperature/°C 26.14 £1.82a 26.79 £1.98a 28.16 £2.11b 29.73 +£2.54¢ 25.02 £1.78d
Air humidity /% 87.21 +7.74a 84.56 £5.07b 79.62 +4.64c 72.41 £4.48d 89.96 £7.83e
Soil moisture /% 65.84 £0.93a 65.27 +0.87a 63.41 £0.75b 59.68 +0.76¢ 66.72 +0.82d

o Different small letters indicate significant differences among different treatment. The same below.
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3

Table 3 Growth status of thinning stands

Thinning Atbor Atbor Atbor Arbor shade Shrub Shrub layer Herbaceous Litter layer
intensity height/m DBH/cm  crown width/m  density/% height/m  coverage /% layer coverage/% thickness/cm
15% ~17%  3.68+0.78a 5.4%0.3a 2.35£0.11a  11x2a  1.70£0.23a 16 £2a 7+2a 1.3+0.2a
24% ~26%  3.59+0.86a 5.7+0.4b 2.49+0.12b  15+3b  2.06+0.21b 20 2b 15 £3b 2.0+0.2b
34% ~36%  3.63+0.76a 6.1=0.4c 2.61+0.15¢c  20+2c  2.3920.22¢ 24 +2¢ 21 +3c 2.6+0.2b
48% ~50%  3.62+0.99a 6.5+0.3d 2.76+0.14d  24+3d  2.68+0.19d 29 £3d 28 +4d 3.1+0.3c¢
Non-thinning 3.66 +0.67a  5.1+0.3e 2.26+0.09¢  8=2e  1.020.12e 9 +2e 4xle 0.2+0.1d

N N

layer contain no cypress layer with artificial planting.

°

Heigh DBH crown width and shade density of arbor refer to regeneration

2.3 ( Spodiopogon) . ( Cor-
iaria) . ( Alangium)
o ( Plantaninaceae) . ( Adoxaceae)
4 ( =5 cm) > ( Simaroubaceae) o
> > > 2.5
( =5cm) 1.1.2 3 1.2.5 5
0.95:0.92:0.89:0.77: 1 2.5.6 8 ;
o ( 6)s
2.4 ( Sapium sebiferum) .
( Cudrania tricuspidata) ( Dalbergia hupeana)
4.8.13 16 4.5.11 ( Lespedeza bicolor) . ( Rubus
14 4.5.7 8 ( 5. corchorifolius ) . ( Viburnum dilatatum)
( Anemone wvitifolia) . ( Sweet wormwood)
N (P <0.05) ( Cynodon dactylon)
o 2.6
( Arthraxon hispidus ) . 7 81
( Pyracantha fortuneana) . ( Rhus chinensis) 4 14 . 23 &
4
Table 4  Cypress volume in thinning forest
Thinning intensity 15% ~17% 24% ~26% 34% ~36% 48% ~50% Non-thinning
Skidding of a cypress/m®  0.021 £0.001a 0.022 +£0.001b 0.024 +0.001¢ 0.026 +£0.002d 0.018 £0.001e
Cypress volume /m*. hm =2 44.23 +1.48a 42.81 +1.83b 41.47 £1.24c¢ 36.19 £2.82d 46.73 =1.17e¢
5
Tab.5 Distribution of flora in thinning forest
Thinning intensity 15% ~17% 24% ~26% 34% ~36% 48% ~50% Non-thinning
Species 20 +2a 24 +2b 29 +2¢ 32 +2d 16 £ 1e
Genus 19 £2a 20 £ 1a 26 +1b 29 £2¢ 15+1d
Families 16 £1a 17 £1a 19 +1b 20 +2b 12 £1¢
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Table 6  Distribution of arbor shrub and herb in thinning forest
Thinning intensity 15% ~17% 24% ~26% 34% ~36% 48% ~50% Non-thinning
Arbor S5+tla 5+tla 6+1b 7 +1b 4 +la
Shrub S +lab 6+la 9+2¢ 9 +2¢ 4x1b
Herb 10 £1a 13 £2hb 14 +2b 16 £2b 8xlc
15% ~17% 24% ~26% - ( 2)
34% ~36%  48% ~50% 1017
25.31.35 39
( Poaceae) ( Compositae) . ( Rosace—
ae) ( Pogonatherum paniceum)
( Miscanthus floridulus) ( Rubus corchorifoli- o
us ) . ( Broussonetia papyifera )
( Pteris multifida)
2.7 o
8 3.2
1.27:1.53:1.87:2.07: 1
o Pielou
Simpson
(P>0.05) . Shannon — Wiener ( 3),
> > > >
2.8 N N
4~9 ;
16.67% ~50.00%( 9)
15
18
3 Y
(48%
3.1 ~50%)
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7

Table 7  Statistics of plant species in thinning forest

Plant species

15 ~17 24 ~26 34 ~36 48 ~50
1% /% /% /%

15~17 24 ~26 34 ~36 48 ~50

Plant species 1% 1% 1%

1%

Herb
Plantago asiatica
Oxalis corniculata
Phyllanthus urinaria
Humulus scandens
Pueraria lobata
Dioscorea opposita
Pteris multifida
Capillipedium parviflorum
Imperata cylindrica
Spodiopogon sibiricus
Roegneria kamoji
Setaria palmifolia
Cynodon dactylon
Pogonatherum paniceum
Arthraxon hispidus
Miscanthus floridudus
Oplismenus compositus
Trisetum bifidum
Conyza canadensis
Artemisia japonica
Sweet wormwood
Kalimeris indica
Taraxacum lugubre
Carpesium szechuanense
Emilia sonchifolia
Clerodendrum bungei
Anemone wvitifolia
Ranunculus japonicus
Cayratia japonica
Ampelopsis japonica
Paederia scandens
Rubia cordifolia
Duchesnea indica
Potentilla anserina
Atropa belladonna
Solanum lyratum
Solanum aculeatissimum
Lonicera Japonica
Ficus tikoua
Carex brunnea

Nephrolepis cordifolia

Adiantum capillus—unonis
Alternanthera philoxeroides
MirabiliS jalapa
Bush
Lespedeza bicolor
Coriaria nepalensis
Campulotropis macrocarpa
Elaeagnus pungens
Vitex negundo
Ligustrum quihoui
Pouzolzia elegans
Rosa cymosa
Rubus biflorus
Rubus corchorifolius
Pyracantha fortuneana
Solanum torvum
Viburnum dilatatum
Maesa japonica
Arbor
Cupressus funebris
Sapium sebiferum
Vernicia fordii
Cassia surattensis
Dalbergia hupeana
Quercus palustris
Picrasma quassioides
Melia toosendan
Ligustrum lucidum
Rhus chinensis
Rhus punjabensis
Rhus wilsonii
Pyrus pyrifolia
Prunus cerasifera
Eriobotrya japonica
Morus alba
Broussonetia papyifera
Cudrania tricuspidata
Alangium chinense
Rhamnella franguloides
Celtis sinensis
Zanthoxylum armatum

Citrus reticulata

The species appeared,;

The species didn’ t appeared.
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8
Table 8 Plant diversity in thinning forest
Thinning intensity 15% ~17% 24% ~26% 34% ~36% 48% ~50% Non-thinning
Species abundance( R) 19 £1a 23 +2b 28 £ 1c 31 +2d 15 +1e
Evenness index( J,,) 0.76 +£0.06a 0.77 £0.08a 0.78 £0.08a 0.81 £0.09a 0.75 £0.06a
Domination degree index( A) 0.12 £0.02a 0.11 £0.03a 0.11 £0.04a 0.09 £0.03a 0.13 £0.03a
Species diversity index( HR) 2.31 £0.09a 2.49 £0.08b 2.68 £0.07c 2.82 +0.21d 2.01 £0.08e
9
Table 9 Common species and similarity coefficient between thinning and non — thinning forest
Thinning intensity 15% ~17% 24% ~26% 34% ~36% 48% ~50%
Common species 9 +2a 7 +1ab 6 +1b 4=xle
Coefficient of similarity/% 50.00 +11.11a 35.00 +5.00a 26.67 +4.45b 16.67 +4.13¢
20 .
. , ( 2
21
Sorensen
Knoebol
22
19 4-~9
. 16.67% ~ 50.00%
3.3
81 ( 7)
19 ( CL
5); N ( 6); ;
Shannon — Wiener ( >
) . 48 ~50%
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Effects of Thinning on Growth and Plant Diversity of Cypress Plantation
in the Central Sichuan Hilly Region

YANG Yulin' LI Xianwei'~ WANG Haiming® LIU Yunke' PAN Yetian' ZHANG Jun'

(1. Forestry College of Sichuan Agricultural University Yaan 625014 Sichuan China;
2. Institute of Mountain Hazards and Environment CAS Chengdu 610041 China)

Abstract: In order to explore appropriate thinning intensity choosing 36 thinning plots with different cypress densi—
ty from the pure cypress plantation with high-density in the hilly region of central Sichuan. The variation of ecologi—
cal factors plant growth and diversity in different thinning intensity was investigated by sampling method. The re-
sults showed that PAR and air temperature were significantly ( P <0. 05 the same below) elevated while air hu-
midity and soil moisture evidently decreased in the forest after thinning the change was more obvious when thinning
intensity is greater. After thinning the DBH crown width and shade density of arbor in the renewal layers were sig—
nificantly increased. The height and coverage of shrub litter layer thickness were significantly increased after
thinning. The increase value was bigger when thinning intensity is greater. The height of arbor in the renewal layers
had no significant difference between the plots. Volume per cypress was significantly increased while cypress vol—
ume in unit area was significantly decreased after thinning. The quantity of species genus and families has elevated
after thinning as well as trees shrubs and herbaceous. Species richness and Shannon — Wiener index significantly
increased while the Evenness Pielou index and Domination degree Simpson index had no significant change. Be-—
tween thinning and non-thinning plot the common species and similarity coefficient were 4 ~9 and 16. 67% ~
50.00% respectively. Thinning changed the thermal environment promoted the growth of understory plants and

enriched the plant diversity. Meanwhile effect of thinning intensity is more obvious.

Key words: cypress plantation; thinning; stand growth; plant diversity



