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Assessing effects of Cupressus chengiana plantations in the dry valley of Zagunao

River, Li county of Sichuan Province
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Abstract: In the arid valley of the Zagunao River, five plantation plots of Cupressus chengiana with different years were
chosen, and the growth of C. chengiana young trees (including tree height, basal diameter, crown diameter, and growth of
height ) , plant community characteristics ( vegetation coverage and species composition) and soil properties ( soil pH, water
content, soil nutrient content) were examined to assess the ecological effects of plantation using native tree species. The

growth of all young trees with different planting years was well, young trees planted in 2003 were the best, the basal
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diameter, tree height and crown diameter respectively was 4.39cm, 4.17m and 1.01m, the increment of height was more
than 43cm; young trees planted in 2001 and 2005 were relatively good, the base diameters were 4.19¢m and 4.52c¢m, tree
heights were 2.50m and 2.17m, the crown diameters were 0.55m and 0.61m, the increments of height approximately 37cm.
Due to the shorter growth time of young trees planted in 2007 and 2009, their base diameters, tree heights and crown
diameters were smaller, but their increments of height were more than 20cm. The changes of vegetation coverage in the
plantations with different years were relatively complex, except the plantation of 2001, the shrub layer coverage decreased
gradually with increase of plantation time, while the changes of herb layer coverage were small, the herb layer coverage of
plantation of 2005 was the highest, and there were no significant differences among other plantations. Community structure
of the plantations was simple, and plant species numbers reduced with the plantation time except the plantation of 2001. In
addition, the changes of soil pH, organic matter and nutrient contents were also small among different plantations. Although
the differences of soil water content among them were significant, there was no obvious trend. The results indicates that C.
chengiana is a suitable tree species for plantation in the Zagunao river basin of arid valley of the upper Minjiang River, but

the ecological effects of vegetation restoration and soil improvement are not fully reflected. Long-term observations need to be

conducted for rational assessment of their ecological effects.

Key Words: dry valley; Cupressus chengiana; plantation; ecological restoration; assessment
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Table 1 General information of Cupressus chengiana planting areas

in the Xionger Mountain
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Forestation year Age Altitude Aspect Slope
2001 13 2435 N170° 28
2003 11 2249 N170° 17
2005 9 2260 N180° 34
2007 7 2425 N210° 30
2009 5 2364 N150° 27
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2001 4FF1 2005 413 AR kb 4 IR VT AR 2B A< RRAE 22 570
BN, FAL 59 4.19em AT 4.52em, AN 0.55m
F10.61m , AP AR AR 37em, CL 281 A my
AR AR RS2, 2005 4F 1 ARHb AU VT AR AY 7
T 2001 4E (4510 2.5m Fl 2.17m) 3 X% T 2007
AR 2009 4F 15 BACHE A UR YT AR S A, R HLIE AR B
5 TR A AR A /N AR i LS B e A K e R i
20cm , A KRB R AT
3.2 SRRy s A iR 1 o B R b 2 K

AL 2 AT LU H AS TR A7 40 it A 1 A2 1 35
AEAUARRT S 2% AR MR VT AT AR A, B V% N TR )2
T (74.53% ) 3 JRAE 2009 4 1 AR AT 2007 4E
T PRHIL 19 25 S AN B S {2 B el R R ] g 385 o VB R
JE T 55 S Ik 5 I Y R B, 2003 A i A T

http ; //www.ecologica.cn



9 1 ZEIRME A DU RS i T R

AN AW e by XY =R S iy 2341

FE2] 32.11%; 171 2001 4E S MR FE R 2 35 8 5
2005 4F- 15 ARHAH L 25 S 80/ AT T 2003 AF 15 B
HIW RN, XA S 35, SR R R e
TG BEAR A 3, Horh 2005 3 bk i &5 (44.57%)

S i T A AR 0y Y AR i 2 00 1 K (2009 4F I
2007 ) FIH 1 38 MRS (2003 4FEF1 2001 4F) B9 REVE BE
NS R T

8 6 —
a a
5§ 6 b
Q
Q =
£ ) b
S 4r = c
E c i
a d L
2, €’ d
) [
0 0
2001 2003 2005 2007 2009 2001 2003 2005 2007 2009
60 —
a
g 1.5 a b
S~ E
2 S 40 ; ‘I'
g 50
S 101 g ¢ d
Q
=4 20
S 05 i"?j
o #
: W u
0
2001 2003 2005 2007 2009 2001 2003 2005 2007 2009
1 PREE{ Forestation year
1 FAREMREWH AR 20 4 K 4T

Fig.1 Growth characteristics of Cupressus chengiana saplings in planting areas of different years
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Fig.2 Vegetation coverage in planting areas of C. chengiana

with different years
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PrRh gD BRI S AR FEAIR, S 27 F R
ZEH 4 48 % 5 ( Pulicaria chrysantha) | /)N By ¥ 3 B
AT 1 I 2 R 1 R AR 45 O A1 LA 38 2] B
A ZPREE T AT IR o5 A L L A 52003 4F i
AU DA e D AU AE 9 R A AN 14
FPELAAE W) , FL e KT T R0 240 A0 5 4 3] Sk E AR )22 R
FARZBCHE D, NH 3 | A | SR fE R
( Eragrostis nigra) 55 A 3 B A Fh; 2001 45 15 i

vulgare) |

http ; //www.ecologica.cn



2342 £SO M 34 %
T BB RSO EA R R R EEYR EREAR TR,
JEHRIH LA FIBATEAT A L3, 1 RIAE A 255
x2 FREMIRIIHSERMTEENYTHREERE
Table 2 Species and their importance values in C. chengiana planting areas with different years
PR AL Composition of species A Importance value
ZEF 2R Layer YIFh Species 2001 2003 2005 2007 2009
FEAJZ Shrub layer JNHE2 Ajania potaninii 20.34 21.60 13.99 27.72 8.56
WAFE Artemisia sacrorum 18.29 29.58 13.53 24.56 25.42
£ & Origanum vulgare 15.71 5.23 14.17 4.18
HHIAE Sophora viciifolia 13.70 15.11 12.04 9.82 5.61
FeSREE Caryopteris tangutica 9.17 4.63 6.78 10.24 23.58
HRIJEAE Convolvulus tragacanthoides 8.02 3.55 4.06
I JE 3% 5% Rose omeiensis 5.16 8.27 2.63 1.78
GAEFE Pulicaria chrysantha 3.50 8.13 17.79 3.70
TWAEW 2 Ajania nubigena 2.93 5.55 4.32 3.53 21.54
INIFRTFAY Campylotropis wilsonii 1.78 2.83 4.68
FEHMIT Cotoneaster adpressus 0.56 0.84
Ji B35 5% Rosa sweginzowii 0.45 0.75 0.56 0.55
HIE 4656 K Asterothamnus centrali-asiaticus 0.38 4.56
WA Prinsepia uniflora 1.90
INESREAEBE W Bauhinia faberi var. microphylla 13.57
INFAREAE Ceratostigma willlmottianum 5.66
=Wkl Berberis julianae 0.64 0.89 1.03
ALY Rosa setipoda 0.36
B Z Herb layer WA B Carex lanceolata 34.45 4.93 23.52
BEIFH 3 Deyeuxia scabrescens 15.76 59.41 32.36 13.54
NTFGREF 2R Swertia mussotii 8.15 1.75 1.40
FHRZEBESE Potentilla supina 6.94 2.35 2.18 4.21 5.02
S5H Bupleurum chaishoui 4.61 1.05 5.62 6.15
JIH KB Leontopodium chuii 4.60 3.83 5.99 8.82 12.31
JIRESEEA Bupleurum candollei 4.16 4.37 6.32 10.64 11.35
SEFEIE JE ¥ Eragrostis nigra 3.95 12.45 3.04 4.54
AU Herba Taraxaci 3.12 2.03 1.00 1.13
[FIZEZEH Prerygiella cylindrica 2.71 5.32 3.58 4.46
HIN4%E Aster smithianus 2.37 0.67 1.83 2.10 0.76
B4 Medicago sativa 2.19 4.17
HAREL Capillipedium parviflorum 2.17 45.82 14.37 0.24
LW Cirsium souliei 1.54 1.35 2.98
HAERLSE Clematis tangutica 0.93 0.82
KAEFN Y Orobanche megalantha 0.75
61 LR ET Oxybaphus himalaicus var. chinensis 0.67 4.95 1.56
HiAe ) Speranskia tuberculata 0.58 9.29 2.16
FILEIZEE Carpesium lipskyi 0.36
# BT Oxytropis ochrantha 4.81 0.88
H B Geranium pylzowianum 2.24
5 1Al Allium sikkimense 10.42 1.80
KEH Festuca gigantea 2.26
P Rubia cordifolia 0.58 0.59
JEAE R 14 Asparagus lycopodineus 0.40 1.42 0.51
Wr3E3E Ixeris chinensis 0.31 0.91 0.76
HALE Artemisia annua 0.30 0.56
B HEE Astragalus adsurgens 0.28 0.78 0.58
HIEMIFR Drynaria sinica 4.09
—4E3% Erigeron annuus 2.07 0.14
TR Anaphalis sinica 3.71
B EE Pedicularis densispica 1.03
H#& % 2% Dracocephalum tanguticum 0.57
I J% Digitaria sanguinalis 0.24
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Fig.4 Soil water content and pH in C. chengiana planting areas with different years
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Fig.5 Soil nutrient contents in C. chengiana planting areas with different years
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