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An example for study on vegetation stability in sandy desertification land ;
determination and comparison of resistance among communities under

a short period of extremely aridity disturbance
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Abstract ; Ecological stability, changes of eco-system under natural and human-induced disturbances such as fire, grazing,
cultivation etc. , involved in how and to what extent human can utilize natural resources but without inducing eco-system
degradation or collapse, is a problem worthy of study. From the reaction of an eco-system to disturbances, it has been
concluded that ecological stability could be defined as resistance and resilience. Because of many complicated factors such
as the type, the intensity, the temporal scale and spatial scale of disturbances, it has been difficult to make qualified
measurements for a real community. Therefore, researches related to resistance and resilience has been stopped at concepts,
and studies on qualified resistance and resilience about a real community were scarce. In order to make an tentative example
for study on this topic, 6 communities in different desertification stage were sampled in a sandy desertified region, and

community investigation was done one time for every half month from the beginning to the end of growth season. With the
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investigation data made at the same time in continual two years before and during a special period when climate was
extremely arid, an resistance index, which indicates the resistance stability of the 6 communities, were defined and
calculated as the ratio of vegetation data at the same time in two years. It could be expressed as: resistance index = the
vegetation data at the same time in the year during which the aridity event took place / the vegetation data in the year before
aridity event took place. Results showed that, the resistance indexes of the other 5 communities calculated with living
biomass coverage were between 0. 1760 and 0.0217, decreasing with enhanced desertification except for community 4, of
which the resistance index was higher with a value of 0. 8615 because of Artemisia halodendron Turcz. ex Bess, an semi-
shrub species which was dominated in the community. While the resistance indexes calculated with standing litter coverage
and ground litter coverage were between 0.4394 —2.4128 and 0. 7983 —5. 3810 respectively, showing no consistent trend
with the desertification level of the 6 communities, but be in line with the fact that standing litter and ground litter was less
affected by drought and more stable in this extremely arid disturbance event. By further regression analysis made between
living biomass coverage and each part of its components such as annual plants coverage and perennial plants coverage,
showing that the correlationship between living biomass coverage and annual plants coverage was lower and weak, while that
between living biomass coverage and perennial plants coverage was higher and significant, the source and constituents of the
resistance could be understood and it could be concluded that living biomass was mainly consisted of perennial plants under
this extremely aridity event. Therefore, it could be concluded that the resistance was mainly from perennial plants. Through
the quantitative definition of vegetation stability with resistance, it could be concluded that, loss of biodiversity, especially
loss of perennial plants, was the main mechanism and fundamental reasons for decreased community stability in
desertification. The results could be explained from a reverse aspect as that biodiversity promoted the 6 desertified
communities’ resistance stability under the short period of aridity disturbance, and also could be seen as an answer to the

ecological questions such as “biodiversity’s function in ecological system” and “biodiversity and stability” .
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Table 1 The state of community plots
9% 5 The number of communities

TiH It

JUH Tiem 1 2 3 4 5 6
YHIARZS State of the sandy land FS SFS SMS SMS MS MS
VAT Desertification degree ND LD MD SD SD ED

FS: [#E ¥ Hs Fixed sandy land; SFS: £ [# % ) #b Semi-fixed sandy land ; MS: 337> #b Mobile sandy land ; SMS:; 223 3} 7>} Semi-mobile sandy
land; ND: ¥1EY L Non-desertified ; LD : 42 ¥4k Lightly desertified;MD: H1 P4k Medium desertified; SD: FE YK Seriously desertified; ED: 4
JEE YL Extremely desertified

http ://www. ecologica. cn



20 4 A S AR T R EAF T TR AU B A TR Ao I L5 b 5459

2.3 AEFE

Xf_ER PR BRI B B 6 MRV R AN BEA K EF R (Y hEE4 ATH)
BREA S TERHERE EEBFEERKEER(HNEFE 8 APALESL) . TEABMHBEMWIAFEEY
Jo 25 BE AR AR, , ARG ST A 25 FE A TR IS W 3 . A KBS MEE —KIAEPINEEY &, %LU
REMFEE B AE 30 > Im* BE 5 BT

2003 4E 6 H 9 HIFtRIELEMEW , B2 6 A 15 HAEIE, TRXA R B EAEREREMNEH 6 A
17—19 H##47 . AT LA IZ RS VA2 25 SR BB 08 I WU AR LA SE — IR 85 M T 40 R 2k A R — 1 B B AL
RO, RAGWE ™ E T BIG MR, YA T 28t 32 68 1 MHkHT S
2.4 STk

R S5 5 1 0 R PR AR R AR A, LA R T 6 S BAE A H T 0 TR 22 , AR SC FR 2 4R B 2003 4 6 A
17—19 Hifixt EREE kA8 B METE A A SR, I 5 2002 4% 0y A (8] B 3% I8 25 45 SR 617 Lo i, A
HEHT TP B BRAE B ST T o

RIS ES A SCR & T2 TG FAEEER SR Z T2 TR IEE E0 WA HE, €
SCHATTUIIHE . AWEFE R I AR A 8 A S DX 4307 A 00 B ST b TR G 9% 490 S5 S TR 4 43 9 5 BE , % 2003
6 H 17—19 HAE A E A 5 FEIebn 7075 2002 4[R]3 R Fe A Ho , EGAE By AAS [R] 26 3 (36 AR
YA SO O TERG P55 ) R AR HRET 1 06 50 WP T  r 48 BOE B B i h SR G K

TS 346450 = 2003 4F 6 AAESR A fEbr (F A Wik s BE SIS o6 A VR 2 ) /
2002 4E[RIHAXT R AE B FE AR 5
I LR = 1/n T Ik 10365

HEHT PR BB , 3R IR R HEHT 7 8RR , KT 7 SR B M 1k A e PR BR T o
3 GRS
3.1 BRI R E SRS S s A — A

SIRAEN &R MEN R T RANEENPNEE . —BORUL, R E SRR E , BN, 76
— AN s ] ROBE SRR T 5 EAESAR KA. TREEN 2 5K EER, L EERE
AT BsF T RUBE PR A o ) 22 R A DR P8 A T S5O B o BE IR 3R — M AR 7= T KR e 3l A B2 TR TR IX.
el A AEE R KRR K R,

WSIRKE B 3 Ay 2a R BN, 1—8 A4 A #FHIEEE 2002 4551 2003 F&AF KWEF
(FR2), VM EMAERKSEAR D AYERKRIEEETNETTREAIREEMASARNZESR,

F2 20 EKEWSELLR
Table 2 Temperature in 2002 and 2003/°C

A H 3y Month

Year 1 2 3 4 5 6 7 8
2002 -8.84 -4.23 3.09 9.69 18.54 19.89 24.46 21.61
2003 -12.21 -6.41 -0.22 10.45 17.32 20.06 23.25 22.21
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2003 £EN] B 2002 4E/0 11 3R, #57033.3% (E 3) .

http ://www. ecologica. cn



5460 B X ¥ WM 30 &

45 - 45 -
2002 2003
40 40 |- -
35+ 35
E —
E 30 30
£ 25| 251
g
20 - 20 |-
£
15+ 15
o

10 10 -

5 I 5 ] H ” |—|
l\OOOV‘)\DMO\N—MO\m:lﬂO\N?—V\NW\OOOONQ‘ SOy —AltnsS ol m vy — m'—' VUL QO NI~ 00O — Al <t O
ANV TR T T TN AR T T TN QNI T ST TSI TRAII TN
S82IITILLEE 8888855555555 55888888 88 88888888885555585585858

H # Date

1 KEmiES %
Fig. 1 Temporal distribution of precipitation in 2002 and 2003

02002 = 2003

30 - 50 -
< o 45|
225 § 40 |-
=l
& 20 H i &
i gg 0
E 15| I
£ (==
< [
& & 5
= 10 H e .2
K T3
g 5H &

_25 75 125 175 225 275 325 375 <5 5—10 10—15 15—20 >20
[ 938 B Rainfall intensity/(mm %)
B2 HEWHERESS
Fig. 2 Rainfall intensity distribution in 2002 and 2003

250 — 35 —
g 30
% 200 §
E % 25 -
£ 150 - E
E gOr
=] S8
ml:ﬂ 100 = 5|
B g 10 -
& 50 -
k= ¥ 5

0
2002 2003 2002 2003

A4y Year

B3 ZEMEMBRERITK
Fig.3 Total rainfall and total frequency
3.2 ARIBACRREEY R E LRI T Y T8
PABUAAE W o 6 BR8P Y 6 DA R AR BE RIS 4R TT 11 7016 BB e v 4 O 0. 8615, HoR AR AR
/N, 0.0217—0.1760(FK 3) . BREETE 4 S0, WBETK | IR 6 FEE RAGEREE M INER , B9 15 A W R 9 Hk Bt

http ://www. ecologica. cn



20 4 A S AR T R EAF T TR AU B A TR Ao I L5 b 5461

BN TGS HEBI GOV, 7E T R BRI TS AR R Z 2 B R, 764 KB RA T % 1
THOLT MU 2 RS A KRR ZE . TR 4 RARTTD 880 R, R i T2 B E 5 A B I8 (R
5) fEREEENRBT 11% (R 4) , W Z BREIE N —F 244 LAY X T2 MR 8058, (22
B A SRR AT , A RAR 22 o BREEYE 4 S0, B 5 DMEVE b LB 16 AR M IR A R BEAR T 5% o
WG Y PORE R MG MBI T, MMEFEI LR, EHEAMBE BN R - AR ZTAEN, RE
TE B AR FH 30550 30 IR AR SEARAS AL 25 T 50 3 A B R R E BB A S, A R — UL

{ELASE A R T8 A V% 4 S 50 A ) o i BE AR TR AR DT 0 48 W R B A R ARAE (2 3) o LASLA
wBETHRL A 6 T BOHHT ) 2018 7E 0. 4394—3. 1292 F-#(H 9 1. 6582 5 LUt A ¥ ) o BE 333 19 6 M7
VE IR 1 735 2UE 0. 7983—1. 5455 SF-359{E 0 1. 9133 #RB 3 = T LATE A o i BE - O 1 7046 %

®3 BUADREMBEHRRAER

Table 3 The resistance index of sandy range land communities

KT Components #EY& P 5 The number of communities Yy

1 2 3 4 5 6 Mean
BUAFTE AR Living biomass 0.1760 0.1263 0.1164 0.8615 0.1882 0.0217 0.2484
A Standing litter 2.4128 1.2517 0.4394 1.4055 1.3104 3.1292 1.6582
HTE RS 9% %) Ground litter 1.3206 0.7983 5.3810 1.2805 1.1538 1.5455 1.9133
HEEIDT N LA 8 CRI 1.3031 0.7254 1.9789 1.1825 0.8841 1.5655 1.2733

CRI: #PTIILR B 1%L

x4 RUEDREMBENERER(EE/ %)
Table 4 Plants growth of sandy range communities ( Coverage) Mean(SD)

B 2002 4£ 6 H June in 2002 2003 4£ 6 H June in 2003
Components 1 2 3 4 5 6 1 2 3 4 5 6
LB 24.20 13.94 10.14 12.56 8.29 6.91 4.26 1.76 1.18 10.82 1.56 0.15
(6.9) (9.55) (6.77) (6.23) (3.00) (3.11) (2.73) (2.12) (1.45) (5.93) (1.59) (0.43)
SL 10.32 8.78 3.30 8.68 4.22 2.71 24.9 10.99 1.45 12.2 5.53 8.48
(5.18) (5.66) (1.23) (6.45) (4.31) (1.81) (17.78) (17.88) (1.83) (12.14) (4.65) (9.81)
GL 5.77 3.52 0.21 0.82 0.13 0.11 7.62 2.81 1.13 1.05 0.15 0.17

(5.13)  (3.78) (0.33) (1.06) (0.23) (0.10) (4.81) (2.79) (1.01) (1.15) (0.42) (0.91)
LB: 1E4EW0;SL: SrH; GL: MbifiAii&y
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Table 5 Species composition of sandy range land communities( coverage) June in 2003 Mean(SD)
1 E4 YY) Annual plants ZAEH YY) Perennial plants
BT : it Tow
NC WKk )A A Bii X He &t ZEEE TR box 1 He it I o
As Sv Sd Others Total Ah Cs Af Others Total
1 0 0 0.06 0.02 0.08 0 3.49 0.10 0.59 4.18 4.26
(0.17) (0.06) (0.18) (2.57) (0.40) (1.25) (2.73) (2.73)
2 0 0 0.06 0.08 0.15 0.38 0..9 0.14 0.70 1.62 1.76
(0.40)  (0.48)  (0.61)  (0.93)  (0.94)  (0.63) (1.41)  (2.00) (2.12)
0.20 0.20 0.21 0.77 0.98 1.18
3 0 0 0 (0.34) (0.34) (0.85) 0 0 (1.36) (1.50) (1.45)
0.21 0.21 8.93 1.68 10.61 10. 82
4 0 0 0 (0.69)  (0.69)  (6.25) 0 0 (3.58)  (5.97)  (5.93)
1.46 0.1 1.56 1.56
3 0 0 0 0 0 (1.52) 0 0 (0.28) (1.59) (1.59)
0.09 0.07 0.15 0.15
6 0 0 0 0 0 (0.26) 0 0 0.37)  (0.43)  (0.43)

NC: the number of communities; As: Agriophyllum squarrosum (L.) Moq. ; Sv: Setaria viridis (L.) Beauv.; Sd: Saposhnikovia divaricata
(Turcz. ) Schischk; Ah: Artemisia halodendron Turcz. ex Bess; Cs: Cleistogenes squarrosa (Trin. ) Keng; Af: Artemisia frigida Willd

o [EAKEY)  wm LAY

2.5 6 8
BT 1 BV 2 B 3
2.0 = 5 "
6 [ ]
4 [ ]
1.5 - -
3 ] 4
@ -
9 1.0 5 - .-
ofé 0.5 ] | f- 2 »
=g, - e
:]-HE§ 0 L L L I | 0 1 1 1 1 1 | 0 | 1 1 |
H = 0 05 10 15 20 25 0 1 2 3 4 5 6 0 2 4 6 8
£° 70 8 12
[
il BE 4 B S BEV .
=5 60 ]
3 . = I~ 10
O 50 6 -, -
[ ] 8
40 ._dl > L .“-
4 [ ] 6 [ ]
30 -
20 ¢ 4
2 .f
10§ m ” 2
0 L L L J 0 L L L I 0 L L |
0 20 40 60 80 0 2 4 6 8 0 5 10 15

-4 43 3% B Coverage of the components/%

B4 BEDEREYREES 1 EEEYMSEEEWERRASRIERME2003 4£6 H)(n=30)
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Fig. 5 Correlation between community cover and cover of live plants and litters (June, 2003) (n =30)
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