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Seasonal changes of ground vegetation characteristics under artificial Caragana

intermedia plantations with age in desert steppe
LIU Rentao ™, CHAI Yongqing, XU Kun, YANG Mingxiu, ZHU Fan

Key Laboratory for Restoration and Reconstruction of Degraded Ecosystem in Northwestern China of Ministry of Education, Ningxia University, Yinchuan

750021, China

Abstract: It is a very valuable study on seasonal changes of ground vegetation characteristics under artificially plantations
and its relation to stand age in desert steppe. These results will be beneficial to understand the adaptation of ground
vegetation under artificial plantations to seasonal changes, and to give rational management on these artificial plantations.
An investigation on ground vegetation characteristics including herbaceous plant species richness, density, cover and
height, was carried out in May, August and October, in four artificial plantations ( C. intermedia) at age of 6, 15, 24 and
36 yeas respectively. The seasonal changes of ground vegetation under artificial plantations during stand development were
discussed, together with the related affecting factors. As the results were shown, there were marked different seasonal
adaptations of ground vegetation to varying artificial plantations with age. There was a significant impact of seasonal changes
on herbaceous plant species richness, not at age of 6 or 15 years but at age of 24 and 36 years (P<0.05). When (at age of
24 and 36 years) , herbaceous plant species were significantly lower in May than in October ( P<0.01). There was also a

significant impact of seasonal changes on herbaceous plant density not at age of 6 years but at age of 15, 24 and 36 years
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(P<0.05), when there was a significantly higher herbaceous plant density in October than in May ( P<0.05). Whiles
ground vegetation cover and height were not affected by stand age, but by seasonal changes (P <0.05). There was a
significantly higher ground cover and height in October and August than in May ( P<0.05), irrespective of stand age.
Pearson correlation analysis implied that the main forces were shrub height and basal diameter on herbaceous plant species
richness, and shrub morphological characteristics and soil moisture on herbaceous plant density. While soil moisture and
temperature with seasonal changes was the main limiting factors on ground vegetation cover and height, respectively. It was
suggested that the changing shrub characteristics during stand development not only facilitated soil nutrient conditions, but
regulated soil moisture and temperature due to seasonal changes in these artificial plantations. The interaction between stand

age and seasonal changes ( soil moisture and temperature) co-affected the seasonal dynamics of ground vegetation under

artificial plantation in desert steppe.

Key Words: desert steppe; artificial plantation; ground vegetation; seasonal change; stand age
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Table 1 Seasonal changes of ground vegetation in artificial forests

H 45 Month

Mt Age/a F cv
5H 8 H 10 A

PIFIEL Richness 6 6.33+0.61a 7.00£0.52a 6.67+0.42a 0.41 0.19
15 6.83+0.40a 6.67£0.95a 7.50+0.96a 0.29 0.27

24 4.830.31b 8.50+0.72a 6.83+0.40a 13.09 0.29

36 6.17+0.60b 7.67+0.84b 10.50£0.34a 12.21 % 0.29

W Density 6 75.67+16.73a 66.17+10.27a 53.00%4.17a 0.96 0.44
/(AR m?) 15 63.00+14.79b 56.50+13.47b 348.17£73.15a 14.47 1.11
24 56.33+15.82b 165.17+30.70ab 403.17+147.45a 4.12* 1.20

36 70.00+17.31b 108.17+9.10b 568.00+186.33a 6.57"" 1.37

F s 6 3.77+1.38b 7.5020.67h 18.172.09a 24.91 *** 0.73
Cover/% 15 8.28+2.56b 10.50£2.68b 18.83+1.40a 5.91°* 0.56
24 3.32+0.69¢ 8.67+1.36h 31.00+2.00a 102.24 0.89

36 6.50+2.30b 9.67+1.17b 16.33+1.43a 8.69* 0.53

[ 6 5.23+0.58b 9.50+0.92a 7.48+0.94ab 6.61** 0.35
Height/cm 15 5.86+1.52b 9.00x1.13ab 11.22£0.95a 4.86 = 0.41
24 4.22+0.80b 8.48+0.96ab 12.70£3.13a 475" 0.68

36 2.930.54¢ 10.72£1.21a 5.19+0.49b 2429 ** 0.61

% P<0.05, * % P<0.01, # * % P<0.001; RFIANFEFFEERREEEF(P<0.05); CVAEFRE

2.3 R[RAFEIEFT S5m0 AR (LRI

TE5 H AN [FIAF Iy 25 bR Hi 1) b 3% 46 98 ) b %K
AR 22 PR (P =0.05) , 1 Hb 3% B A 1 9% 1
WA E T 22 Rk (P>0.05) . RINy 24 4F

AR S B AR ) W) P AR T 6 AR A 1S
ARLE AR, 36 AF Az bRl r ;T i3 A AR )
P R vy B AR G I T B AR A, UEITER R (5
H ) Mo 3R AR 0 o R it 3 A 2% PRt 6 i e 2

http ;. //www.ecologica.cn



504 2 R S S 4 344
WA (K 2),
8 , F=293 P=005 100 a F=027 P>0.05
a f ab . a
2} 6 % b % (\E 80 T a
Q
o2 @
24 ws
& 3 40
& 5 Z
8 A 20
0 0 L Ll
6 15 24 36 6 15 24 36
2 a F=155 P>005 8 a  F-184 P>005
10 F . .
. 6
°\: 8 \g a
5 2
E6F a Z 4 a
jan]
a
% 4 el
Eo2
5 L
0 0 l L L L
6 15 24 36 6 15 24 36
Mt Age/a i Age/a

WFhE Richness

2R Cover/%

10

8

6

10

2 5 AR REF &Mt RAE WAL

Fig.2 Ground vegetation in the artificial forests with different age in May
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Fig.3 Ground vegetation in the artificial forests with different age in August
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Fig.4 Ground vegetation in the artificial forests with different age in October
R2 FPMERNHREWFEN RN
Table 2 Interaction between seasonal changes and forest age on ground vegetation
xR LR W W TR EE
SeasonXage Number Density/ (#k/m?) Cover/ % Height/cm
F 123.26 23.88 111.84 81.14
P 0.000 0.000 0.000 0.000

2.4 MRFRMGE SR E AT FEAES

PR

M3 ATLLE H R AR Y % E S R
FEAEAEIEAR R (P<0.05) , i 3 B A 325 i 5 - 43¢
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PIe S 1 HER RE R AEEA  F EARE R ((P<
0.001) ,

T3Hh bR B A B 5 45 R TR S R AR ] O
FETEIEAROC G R (3R 3) , I b 3R FEAAE W) 1y
B ok e AR A7 AR IE A OCME (P<0.05) s ML
T AR 55 2% e R A3 A BRI A7 AR IE A M (P<
0.05) , 1 547 4% 1 J& 5 b 428 [R) A7 7 1 35 10 A0 G 1
(P<0.01)

3 itit54R

T X T B R Bl M 2 XU B R
TR RLRE 1 52 PR I S 1) 2 PR Ak, 2 2 i
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Table 3 Correlation coefficients between ground vegetation and soil moisture and temperature in addition to shrub morphological

characteristics

1R EA Ground vegetation

YIFEL Richness HJF Density T Cover ¥ Height
- HEBIE Soil moisture 0.138 0.417* 0.567 " 0.294
+HEWRE Soil temperature 0.253 -0.045 0.235 0.718***
¥ 2% 50 Crown 0.683 0.808 * -0.283 -0.065
Fr 2k Height 0.841" 0.914** -0.272 -0.232
¥ 4543 3% Branch 0.280 0.811 = 0.651 0.393
¥y 46 H17% Basal diameter 0.837* 0.933** -0.231 -0.216

# P<0.05, * % P<0.01, * * % P<0.001
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