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1.2 #ARAE

A R FIGE Ui Y R RS 7ERHRID YD H
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WA 5.10.18.25.35.45 a ByREFH A T [ V0 A
B, FEAEREH HLEEALEE 6 4 20 mX 20 m [
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WFFEARRE P N L [ v v i AR P R R B A 2
FEMEAEIRARAE

D=1—> P (D
H =— > P;InP, (2

K. P, =N:/N; N: #8807 &5 « R ah iy A~k
B IFHXN, =N,

KH SPSS 18 Jp#fr Y One-way ANOVA
AT )T 225301 FH LSD J7 1 (a=0. 05) #hf7 2%
S8 EM T, K Microsoft Excel 13. 0 A1 Origin
Pro 8. 0 78l 1A A FRAN 2 A

2 #£R

2.1 BFMATIBEDEHRRETRPYM S EFLE
TN L ARCAFAE

TERE TP NI VAR s 2 i A v A B
i 46 Ffr, AP REAKE) 35 B HEAR CEHEA 9 Bl TR
A 2R or)E 19 AR A2 AN e . RS T Vb A
BB AL R W TR N R AR O RCH
W A AR ARLAR BIR A 38 T i /s - Redi 45 a JR ik
B e /IME (GR1) e AR 148 18] V0 F g 5 A8 s R v
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Table 1 The numbers of plant families, genera,

and species with increasing plantation age

AR /2 R JR %L T
5 10.6740.88*  18.0043.21¢  19.00+3. 46
10 10.0040.58*  15.67+1.45®%  17.00£1.15%
18 7.6741.20"  14.33£1.20%  15.00%1. 00
25 8.3340.88®%  13.3340.67% 13,6740, 88
35 7.3340.33% 9.6740.88>  10.33=£1. 20t
45 5.3340. 33 7.6740.67¢ 8.00+0. 58¢
B 8.2240. 70 13. 11£1. 35 13.83=£1. 38

ARG PR R4 H) Z 0] 22 53 8.3 (P<<0. 05,
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Vs T SR RARE RS RHERET S LEE RARHEY BT 5 B R AR A A
it 602 (£ 2), BHM TN TEDHENEES, kG2,
R2 TREREEREFHATEDERFZFRER RAR ERMBHREYEER E G5

Table 2 The numbers and proportions of plants in leguminosae, gramineae,

chenopodiaceae and compositae with increasing plantation age

Hohtise G FAR R 4R
W/a s Hotal/ % YRR Hotl/ % PR Hofil/ % PR g Hofil/ %
5 1. 33+0. 332 8. 22+43. 60" 4.3340.88* 22.71+0.87»  2.0041. 007 9. 26+4. 762 3.3340.672 17.48=+1. 80

10 2.3340.67> 13.37+3.39> 3.3340.33> 19.57+1.01° 3340.33*  13.63+1.17" 3.004+0.58* 18.0744, 452

I

18 2.3340.33>  15.54+1.81%* 3.6740.33> 24.3640.64% 2,67+0.33* 18.11+3.07° 2.67+0.33* 18.11+3.07¢
25 2.3340.33>  17.5443.74¢  4.3340.33* 31.75+1.59¢ 1.00+0.58>  6.98+4.13*  1.33+0.33> 9.76+2. 31"
35 1.00£0.00°  9.9741.28  3,0040.58> 28.5442.49> 1,00240.00> 9.97+1.28  2,0040.58> 18.56+3. 61
45 0.67+0.33°  7.87+3.96*  3.33+0.33> 41.60+2.10¢ 0.67+0.33>  8.47+4.33*  1.33+0.33> 16.80+4. 20

W 1. 6740. 33 12.094-2. 96 3.6740.47 28.0941. 45 1. 614-0. 43 11.0743. 12 2.284-0. 47 16. 4643. 24

ARG FHRERIR 81 Z 8] 28 5 B3 (P<C0. 05) .

T RS N T VDA k1 70 e e Sl 5 T R 2r e P
AR A AR R EAR R A R R (3 ), e

(R EATT SRR L B s (3R 3.4,
D)o W S BONI R A AR ) R A B A A A R 4
I AR 2 B LM SE R (I 2) . T AR %L
i AR AR PR LT 5 R L FE AR AR ) V] B AL
AR BR A AR 0 7R A 18 a J5 5 3 B
KA - Bt JE FEAR (8T 2)

FERE SR N T AR B 30 A 2 A o A AR
AR RS W0 R Z REPE RS K CHD AL 3R 46 B (DO #R
L REFENILIL KR (B 3) . WIRh ZREIESE BOm

LU

sl / %

. " . . = b = v ARFEAERR /2
DA EARACHBAE A 5 o SRk SR KA BT BT pg 1 R gt B 7 AT A B R 2 L Y
R AR BR A0 1 i 2 R (] 3) . X BEZEIRSCHF T Fig. 1 Changes of species number and
BATHEE — R proportion with plantation age

R3 EFRAIEDERZEERNARYHEENZ MG ZESHR
Table 3 ANOVA analysis for effect of plantation age on numbers of different species

o —AELERIA ZAFHE R FREA AR YRl B
F P F P F P F P F P
5 2.54 0. 086 4. 31 0.018 5.2 0. 009 3. 15 0. 048 7.8 0. 001
x4 EFRAIERDEETEERITAEYH S9SN ZmAESTE
Table 4 ANOVA analysis for effect of plantation age on proportion of different species
o —AEA AR ZAFE B LHEA AR
F P F P F P F P
5 2.70 0.074 2.57 0. 08 2.21 0.12 2.33 0.11

‘ ARG R (B 4 FERE TR AR 25 a )5
2.2 \ SRR T i EREF
*j;ﬁg;'ﬁ CRBREARAEIERN ik B (I R 45 o 5 S M
= AR A A0 A5 R A o A R 2 T
BT T F ST R S TREE  RJARRBEE O,
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as a function of plantation age
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Fig. 7 The changes of soil water content with plantation age
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Changes in Species Composition, Diversity and Soil Water Content of
Pinus sylvestris Artificial Sand-fixation Forest along An
Afforestation Successional Gradient in Horqin

Luo Weicheng"?, Zhao Wenzhi', Sun Chengpeng"?, Yan Jialiang'?
(1.Linze Inland River Basin Research Station/Key Laboratory of Inland River Ecohydrology, Cold and Arid Regions En-
vironmental and Engineering Research Institute, Chinese Academy of Sciences, Lanzhou 730000; 2.University of China

Academy of Sciences, Beijing 100049, China)

Abstract: Afforestation is a key technique for control of desertification in arid and semi-arid regions. There-
fore, study the characteristics of species composition, diversity and soil water content of artificial sand-fixa-
tion forest during its successive process is important for the management of artificial vegetation. In this pa-
per, we studied characteristics of species composition, diversity and soil water content of Pinus sylvestris
artificial sand-fixation forest along an afforestation successional gradient from 5—45 years in Horchin. Our
results show that the community was dominated by species in the Poaceae and Compositae during the succes-
sive process, and the number of species in the Compositae was significant increased with the increase of
plantation age. The number of total species and herbs were decreased with the increase of plantation age fol-
lowed a linear functions. However, the relationship between the number of shrubs and plantation age can
well described with parabola functions. The biomass and coverage of herbs were first increased and then de-
creased with the increase of plantation age, and reached their maximum when the plantation age was 25
years. Soil water content was significant decreased with the increase of plantation age. And the average soil
water content was decreased from 3. 5% to 1. 4% after 45 years. The shapely decline of soil water moisture
is the mainly challenge of P. sylvestris in the later successive process.

Key words: Pinus sylvestris; species diversity; species composition; soil water content



