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Assessment on Ecological Restoration Effect of Afforestation with Cupressus
chengiana seedlings in the Dry Minjiang River Valley,
Southwestern China*
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('"ECORES Lab, Chengdu Institute of Biology, Chinese Academy of Sciences, Chengdu 610041, China)
(*Department of Forestry, College of Resources and Environment, Southwest University, Chongqing 400716, China )
Abstract Afforestation has long been used as an important measure to restore vegetation in the dry valley of the Hengduan
Mountains with low vegetation coverage and serious soil and water loss. But due to lack of ecological assessment on long-term
afforestation aftereffects, it has not been fully understood that under the condition of harsh climate and pool soil of the dry
valley, whether afforestation is a promising measure in promoting ecological restoration and increasing ecological services.
The present study was conducted at fifteen plots with different planting years (7~16 a) in three afforestation demonstration
areas of the dry Minjiang River valley in Maoxian County, Sichuan, China, aiming at assessing the ecological results of the
afforestation using native trees ( Cupressus chengiana S. Y. Hu) by preparing the plots with contour trenches. The survival
and growth of C. chengiana trees (including conservation rate, tree height, diameter and diameter increment process, canopy
coverage, and fecundity), vegetation coverage (trees, shrubs, herbs, moss, litter and the whole), and soil physical properties
(soil bulk density, water content, total porosity and water holding capability) were investigated, and then their differences
across 7~16 years after afforestation were compared and analyzed. It was found that: (1) There was still a high mortality of C.
chengiana during the 7~16 years after afforestation. The percentage of all the survived trees gradually decreased with time,
and only 38% trees were alive in the 16™ year after afforestation; (2) In the period of 2~6 years after afforestation the cypress
trees presented the significant decline in annual diameter increment across the fifteen plots in all the three afforestation
demonstration areas. (3) Compared with those in preserved belts, total vegetation cover, shrub cover, herb cover, and lichen/
moss cover in sylvicultural belts were significantly lower; (4) The water-physical properties of soil in sylvicultural belts were
worse than those in preserved belts. Those all displayed that C. chengiana plantation by preparing the plots with contour
trenches could not effectively accelerate vegetation development and improve water and soil conservation, and would fail to
achieve the expectant result for ecological restoration, even inducing ecological degradation in the dry Minjiang River valley

ecosystem. Therefore, it is concluded that the afforestation by preparing the plots with contour trenches is not a promising
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measure and C. chengiana, a native plant endemic to this dry valley, is not suitable for ecological restoration in the dry valley

region. Fig 3, Tab 3, Ref 29

Keywords afforestation; dry Minjiang River valley; vegetation restoration; ecological assessment; Cupressus chengiana
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Table 1 Some fundamental information of plots for long-term

(7~16 a) restoration effect evaluation on afforestation with plot
preparation in the dry Minjiang River valley
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R2 IRTTEASHEMIERT~16 A FIRTHEERK SHEFRR
Table 2 Growth and survival of the planted C. chengiana trees in different years (7~16 a) after afforestation on slopelands in the dry
Minjiang River valley, Southwestern China

& MRIS ] Afforestation time (#/a) 7 8 13 14 15 16
AP FhLR AT Percentage of all survived trees (P/%) 65 65 76 60 46 38
T PR SR AT %6 B Density of all survived trees (n/ind hm?) 1367 1186 1800 1500 1500 600
URYT AR AT % & Density of survived C. chengiana trees (n/ind hm?) 1000 900 1350 1100 1100 600
¥k Height (h/cm) 97 100 127 379 236 186
R AE A K & Annual growth of height (h/cm a™) 11 10 8 24 14 10
WSTHUE AR M7 DGH (Dlem) 267 268 465 990 816 507
Growth status of AR 4F A4 i Annual growth of DGH (D/cm a™') 0.30 0.27 0.31 0.62 0.48 0.28
C. chengiana trees 542 Canopy diameter (D/em) 56 52 70 115 125 76
THEARAFE A4 & Annual growth of canopy diameter (D/cm a™) 8 7 5 8 8 5
A% 7 Height under branch (h/cm) 6 9 6 10 8 9

—— BfIEFE YIP & Ta
6 —B— FiE YIP & 8a
—A— i LHK & 8a
5 —— KiI FH& 13a
—¥— KUl FH & 14a
—&— il FH & 15a
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(8]
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4} Year
PRI UGV 57 YT 4 34 et WAt B G T A AR B I 0 A 4 A K A4k
Fig. 1 Change in diameter increment of the planted C. chengiana seedlings in three afforestation areas from 1990 to 2007
YIP: WPXGEPREARDC; LHK: P AR FH: QUL DK R, & 7 1 FORE b 0m s AR TR B a4, Az K AR B S s Rt ] i 2

YJP: Yejiping afforestation demonstration area; LHK: Lianghekou afforestation demonstration area; FH: Feihong afforestation demonstration area. The same below
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Fig. 2 Comparison of different vegetation component covers of sylvicultural belts after aforestation for 7~16 a in the dry Minjiang River valley
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VC, TC, SC, HC, LMC and LC denote total vegetation cover, tree cover, shrub cover, herb cover, lichen and moss cover, and litter cover, respectively. Capital
letters indicate extremely significant difference among times after afforestation. Bars are + 1 standard errors
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Fig. 3 Relative changing rate of vegetation covers after afforestation by preparing plots with contour trenches in the dry Minjiang River valley
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The letters “A” and “a” show extremely significant (P=0.01) and significant (P=0.05) increase (under horizontal coordinate) or decrease (above horizontal
coordinate) of vegetation covers in sylvicultural belts in comparison with those in preserved belts of same plots, which resulted from the Independent-Sample 7

Test by SPSS 12.0
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Table 3 Differences in soil physical properties between preserved belts and sylvicultural belts

IBUREH R A S EE YIP W11 LHK KT FH
Plot location PB SB PB SB PB
ARk ¥J{EMean+SE 6.81+0.31 7.52+40.53  7.07£0.50  6.13:1.40  9.00£0.64  9.47+0.35
Natural moisture capacity (w/%) Z5 WM Significance level NS NS NS
K ¥J{EiMean=SE 1.23+0.02 1.14£0.04 1.47+0.03 1.36+0.03 1.19+0.04 1.05+0.04
Bulk density (p/g cm™) 5 E Significance level NS * *
RS K I Mean+SE 38.61+0.80  39.80+1.75  35.78+1.29  39.52+0.92  41.92+1.47  44.75+2.84
Saturated moisture capacity (w/%) 2255 Z M Significance level NS * NS
BEGKE ¥){tiMean+SE 33214070 36.46+1.87  30.48+1.58  35.28+0.84  36.44+1.36  39.96+2.61
Capillary moisture capacity (w/%) 253 Significance level NS * NS
LR ¥jftiMean+SE 53.65+0.83  56.94+1.48  44.49+1.04  48.72+1.13  55.04+1.67  60.41+1.60
Total porosity (%) Z5 M Significance level NS * *
E LB {tiMean+SE 4170+0.56  40.79+1.63  44.28+1.56  47.65+1.04  42.87+1.91  41.13+2.74
Capillary porosity (%) Z5 WM Significance level NS NS NS

SB. PBp AR AR R (R 77
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“SB” and “PB” represent sylvicultural belts and preserved belts, respectively. “*” and “NS” indicate significant and non-significant differences of soil physical

properties between sylvicultural belts and preserved belts
AEAT R A 1 B 8, AR Sl TR RS B T A L R
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