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Fig. 1 Study area and the collection sites distribution in Gurbantunggut Desert
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Table 1 Mathematical fitting equations of aboveground biomass for four shrubs in Gurbantunggut Desert

VE KPP Shrub types #1477 B Equations n R? P
HZEH 8 S. terraealbae 7.98X 1073 X CV-817 25 0.907 <<0. 000 1
HEVE RV A, songarica 5.23X 104 X CVy-on 25 0. 840 <0.000 1
W /R T 5 E. songoricum 4.27X107 7 X CV?130 20 0. 940 <0.000 1
RE VL5 C. leucocladum 8. 48X 10 2 X CV-562 20 0. 894 <C0.000 1

1.3 %it ot

Xt A [ 2= 45 Wy o 2 B[R] AT Pearson AHIG AT o X W i =2 T 2 -5 HC i b 2B 9 ) A7 — O il AR AU 5 XA
(7 T v A T 0y ol = T B A ) B I 3 AR v RS [ AR UL ) R R 4T One-way ANOVA 4
M 77 22 0 5F PRI R A LSD 35 #E4T 2 H A R AT Tamhane’s T2 J5ik. i #rd>R Al SPSS 13. 0 48
TR 5 B LR Ak AR BT FE Excel 2003 B E 581
2 HBRE5HH
2.1 B E AL AT AR

3 FhHEATE e AL BT AT AL — RE 22 5 WE IR B L 1 S5 20 W AR 9 R AT AE T 0D b rh T R ] S M L 3t R 2 A7 A LA
M AN BESE Bz Dy T2 9 A W 45 Bz T VA 5 K U T8 AR v T2 B AT AE T S v R RO N T D X (P R L 5 AR AR B
HH M UL AR 4G B o AR TRl e R T 3 R v 0 D R B 63,61 A 40 NP R T 23,23 Al 14
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il . ELZEEL 3 FMRETE AR R B 2 L T LU A 210 D b s AR VBERE L TR R R A RL VR R
SR 6 AN FER AR B A BETE AR 66. 67 % ,63. 93 % F 75% . SR U e RR R 2K 48 B
RN B T SRR R SR A% o T B SRV T T T ) el 2L R 4 R R X A T B
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Table 2 Total number of families and species and the relative contribution of species in main families of

the three community types at early summer and early autumn

¥ H Early summer Fk¥] Early autumn
i H Ttem g JER B T FIZEAHERE WK RS g DR BT HZEFRE BRI ST
E. distachya S. terrae-albae A. songarica E. distachya S. terrae-albae A. songarica
AL Total No. of families 23 23 14 9 8 7
R L Total No. of species 63 61 40 15 14 16
3%} Compositae (%) 20.63 22.95 22.50 20. 00 26.32 20. 00
#i B} Chenopodiaceae (%) 15. 87 14.75 20. 00 30. 00 31.58 30. 00
+ 1t Fl Brassicaceae (%) 11.11 8. 20 5.00 / / /
KA} Poaceae (%) 7.94 6.56 12.50 15. 00 15.79 15. 00
7B} Boraginaceae (%0) 6. 35 8.20 2.50 / / 5.00
& A} Leguminosae (%) 4.76 3.28 12.50 5.00 5. 26 15. 00
4:J% Bl Umbelliferae (%6) 3.17 3.28 2.50 10. 00 / /
A7 FE Caryophyllaceae (%) 3.17 1. 64 / 5.00 5.26 /
H 48 Liliaceae (%) 3.17 4.92 5.00 / / /
Fifih Others (%) 23.81 26.23 17. 50 15.00 15.79 15.00

“/” . AFETE Nonexistence. | [i] The same below.

MAL Y B R T A RE v RS 3 3 o Z AR RO | — A RA (TR TRE R A
AW A (R T RE SR R A AR 5 R AR Y AN [R] 2 W Bl AR I RO ] (GR 3D E AT
TEvE A A S — B0, DU RR B 7% 9 0] . B AR 0 2B 3 B A e 2 (5 M) DL i AL R — 4R A R R ) S
Z s B TRk i AR A AR A 2 U T, AR 3 B A R I — AR AR R AE ) o R R R L. 3 R RE VR
Hh AN TR A T AR ) 4 B B (91t A P AN () JEL e JRR B o AT 1 S 2 R O AR B R 2 RS /D i o P
IR Vb TG R Vi PO TR R ) 22 4 A A 1) i L A0 R X A i

R3 MEMRMIMBEFEDETRARRERIHE

Table 3 Life-form composition and relative contributions of the three community

types at early summer and early autumn %
¥ & Early summer Fk¥] Early autumn
A5 Life-form WERRHTE  CUEEEEE  MUURDIEEE MBS CCRMEEEE WA IS
E. distachya S. terrae-albae A. songarica E. distachya S. terrae-albae A. songarica
WA Shrub 13. 74 14.75 25.18 33.98 39. 04 10. 28
ZAFEH: KA Perennial herb 3.63 1.01 11.51 8.98 2.67 19. 28
24 A Ephemeroid plant 16. 43 18. 99 7.19 / / /
Hfr MY Ephemeral plant 45. 33 37.58 31.33 / / /

-AEAEBLAR Annual herb 20. 87 27.68 24.78 57.04 58.29 40. 44
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Fig. 2 Richness (mean=®SE) of the three community types Fig. 3 Number of species (mean+SE) of different life-forms
at early summer and early autumn of the three community types at early summer
A 7 bR 7R 22 5+ 8. 3% (P<C0. 05) , R [A] . Different letters indicate  Shrub. # K ; PER: Z4F 4 #iZ< Perennial herb; EPD. 2558 A4 Ephemeroid
significant differences (P<C0.05), the same below. plant; EPL . % iy 44 Ephemeral plant; ANN; —4E4: JAX Annual herb.
R4 JHBEYMFEEEESTTENEXRE
Table 4 Pearson correlation coefficients among species richness at early summer and early autumn
V%2 Community type WERRE E. distachya HZ8% S, terraealbae WENE IR Vb A, songarica 3 K BEIR LR Total
HH % 22 %% Correlation coefficients 0.602* " 0.517** 0.808" " 0.612**

* % FRM R F M (P<C0.01), * * indicates greatly significant correlation (P<Z0.01).

2.3 W EAYFTHIE

9 IR 3 0 R RV R RS R A ) (3R R e A SR A A A D A W R B s Ol 699 g/m®) R E R IR Z
(6. 10 g/m®) , fEVE RV EHEBE AR AR 0. 67 g/m’ (K 5) . ANIRIHE I J fiw F0 2K o AL 400 A= 00 3 o o L 010 AS [
I JFR R P 25 48 T R LS A AR Ol T (TO YO 2 A7) o i v NES JR U T B AR A A O (7 67.09%0)
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FEm AR O T ARER R AR A A, 3 R, B B AR R DL 2R
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AR B LAVE R O 32 (B HE 9500 LA 1) S BUA R W) (F8 — 4 A2 R 22 4% AR B A A g d EL IR /N (500 LR v DL
WES IR U A S /N LR R A W A 0,89 g/m” N 1. 6500, HRERERP AR W A A VR h 38 A X A
A3 50 b E AR YRR 86. 03 % .84, 07 % 89. 65%

501 AL Bk ZE e RR B 20 T BETE N M R 2 b AR W 2 R R AR A (O BIRE AR 57, 6520 F
31,1520 o T HE MBS JR Vb HF v DU A Jr 388 in (32, 84 00) H H Tz B ¥4 H BRI FE R AP AEW R T 1 g/m’,
PRI 326 i 15 4 R SO K. A S8 3S  3 R 9 712 U0 Y5 1) 43 A1 S 161 Ay e JRR 8 = 11 25 28 T8 > ME VRS JR U0 s L G A Ok
PE.3 FEEE B ROR 2 b A YRR TR,

x5 VMERNBIMBEENEGMRAEGTEYNE LEMSERELG (FHETRER)
Table S Aboveground biomass of ephemeral plant and ephemeroid plant and their percentages

of the three community types at early summer (mean=tSE)

g B 4 ¥ Ephemeral plant A4 A% Ephemeroid plant

Community Total A Wy Biomass (g/m?) H ] Proportion (%) ‘E## Biomass (g/m?) H.ff| Proportion (%)
WERR RS E. distachya 6.99%0.93 a 4.914+0.91 a 70.25 2.08%+0.32 a 29.75
HEEHERTE S terrae-albae 6.104+0.68 a 4.234+1.46 a 69.37 1.8740.45 a 30. 63

67£0.19 b 0.22£0.05b 32.91 0.45£0.10 b 67.09

HEWS SR VD BEIE A, songarica 0.

TE « [ 5 A ) 5 6 e 7R 22 53 3 (P<C0. 05D,

Note: Different letters in the same column indicate significant differences (P<0. 05).

6 BYMIMBEENIMEEYE EANEFEYH EFEYEREREHE (FHETHRER)
Table 6 Aboveground biomass of total species, shrubs and herbs and their relative contributions of

the three community types at early autumn (mean=SE)

S RS O 5 T 7
TEVE E. distachya community S. terrae-albae community A. songarica community
Community A=Y L 5] A i LE 5] A i L )
Biomass (g/m?) Proportion (%) Biomass (g/m?) Proportion (%) Biomass (g/m?) Proportion (%)

WERR i E. distachya 66.0143.91 86. 03 7.71 £1.21 9.03 1.1440. 84 2.11
HZ548H S, terraealbae 3.05+0.70 5.93 71.78+7.10 84.07 0.3640.12 0. 67
HENS SRV A, songarica 0.11+0. 06 0.22 0.68+0.58 0.79 48.60+7. 30 89. 65
WAL C. leucocladum 1.06+0. 14 2.05 0.7740.21 0.91 0.234+0.09 0.42
HENS /R TG 5 E. songoricum / 0.25%0. 25 0. 29 2.99+2.12 5.51
WEA B Y i Shrub biomass 70.2343.91 ab 95.95 81.1847.25 a 95.08 53.32+7.98 b 98. 35
TR A )it Herbs biomass 2.96+0.26 a 4.05 4.2040.49 a 4.92 0.8940.26 b 1.65
BEYE MW Total biomass 73.1943.86 ab 85.3847.24 a 54,21+£7.87b

W AT AN IR - B 6w 25 5 B 3 (P<<0. 05)

Note: Different letters in horizontal rows indicate significant differences (P<Z0. 05).
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(I 4) o GE W) REA R ) A ' 2 BB R AR R ) A ) 6 60 64 o 98 o (L 8 — R I B 2 R ARES L e B B
o A AR e I AR R o . I S RAE 2550 Chaleraft 597 J Oba 555 R 45 R — 8. S5
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Fig. 4 Relationships between herbaceous richness and their aboveground biomass at early summer and early autumn
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HE(Opuntia) KPS . MIHLZ T ALEM 2 AR i —Mojave Hil Chihuahuan ¥ 5 2E P i EAK AR 1.8
~2.47 Mg/hm*" 1 1. 6~3. 2 Mg/hm* ", Xt HFk B LR I 17 58 755 A B, 1% 22 A 1R 1l 2% VD AR 4R (Haloxylon)
VR (6. 42~16. 41 Mg/hm® )" I Y U5 /R Jie U 7R Pl 2 V0 U R AR AR AV (6. 69~19. 39 Mg/hm® )™ [y A= ¥y it ¥ 4%
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T Bl T BT K T SRR 200 B S (Artemisia ordosica) BEVEHLE R (4. 7~10. 9 Mg/hm*)" (HE
UMb T S (0. 12~2. 35 Mg/hm®) P H I T AP . i A8 AR T A2 b R A 4o, RO oE
flithix 3 HBEIE A Y B IA LR TR ME . (RO BD(R % BRAR el b 12 1 CSEPRME AT REZNF 1 2 DIt Ry =" .3
SRR KR AR b b 3 ) WA T B L 2 00 b T TR AR AR T O 0 A 5 R 2 AR R A
A= s 1 4 E

A YRR AT BB R F 8O DTERBRRE b i R AT e A S RE (B KB, BRI N
T AR AR TR AR AR b 1 A > b D FRMR > 5% E 4BV > TR B =S 55 = U R AR R A . T
L 3 05 1 X 2 i de /N T A KA AR S R G KRR D /R B BRI AN N HE A 45 3R
55 R 0] R B e /N RUBE b AL R 45 by 5 W e 4L O TR MR RL R AR . B OK CTRLEE LM R KA RS AR
PR AE /N RUEE | W AE ) 22 8 1 B A 0 i 34948 R T) 52 W) 33K A 25 288 428 1 S5 3P A6 v 294 B0 TR 5207 L % e
BRI & RS BB R RS KR SRR R BB R 2R, 3) A T s M)
TREESNEE . ARZ TNy BRI B FOCBOA ) T4 o i b A= i 7 o S b 2R i R R T A0
FH AR R A 2RSS AT L 3 SR A A AR [ SR A SR IR 4 R e T A
22 50 B E R AT AR R AL b R AR E M R K A F R K G R A BEIE SR 25 5.
3.3 REMDAHBZFTERAMMAEN T ARE

A ST L Bk W RR BT TR | 1 2R 2 8 TR 9 R B 2R Vb R R b B R W) A ) ik 43 o 2. 96,4, 20 A O. 89
g/m”, Bl ZE it HAE W AUl 6. 99.6. 10 F1 0. 67 g/m*. MBI B .3 REvK b B AR A Wy A0 EVR
SRR <500 . EAIR AN RRIA AN BT B T R B AR L X R 1 2% A A b X B MR R VR A
ORI AT 2 Y (63 AT /N R L 24 A REAR | — 4P A R A L B4 1L 18300 ~2. 3906 A
2.01%0~4. 21 %0 4 AUBRAR T REAJZ T 5 L JLAE Y & L BIERAR B Th o/ . DRI IA Ay o 76 RORUBE A W A 5
B B A ) o W] DA AN T LRI G b R AR A A D R e i IS R ) 1 A S AR RN T A

.- PEHFRH B AN RN ARE L RARALRHBRLKRFRSA . TH . X EZFRFAEFIK
BEREFTALTRAAFY HRRALULRFFRALTITAEAKEFZIASAR LT AT, HEARFMTRARITL
IRERETEETE—FLRBETH SEA, > —FF B
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Seasonal changes in species composition., richness and the aboveground biomass of three community
types in Gurbantunggut Desert. Northwestern China
TAO Ye"?, ZHANG Yuan-ming'
(1. Xinjiang Institute of Ecology and Geography, Key Laboratory of Biogeography and Bioresource in
Arid Land, Chinese Academy of Sciences, Urumqi 830011, China; 2. Graduate University
of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Desert zones, accounted for approx. 18. 5% of the total land area, was the important component of
the land ecosystem. Desert ecosystem was characterized by low biodiversity and low stability, so it was easily
disturbed by external forces, and it was difficult to recover. The structure and species composition of a commu-
nity were the result of community succession, and they were closely relevant to the stability of ecosystem. Bio-
mass was an important carrier of material cycle (carbon cycle) of ecosystem, it was an expression of the produc-
tivity, also was a key index evaluating the structure and function of ecosystem. Thus, the study on biomass in
desert areas was very important for understanding the productivity and capacity of desert ecosystems. In this
study . three types of widely distributed plant communities in Gurbantunggut Desert, Northwestern China were
chosen: 36 Ephedra distachya communities, 28 Seriphidium terrae-albae communities and 13 Artemisia son-
garica communities. Vegetation investigation was conducted two times (seasons) in early summer and early au-
tumn, respectively, to get the data of species composition and species richness. Then the standing aboveground
biomass of herbs was gained by cutting at the ground level, and the biomass of shrubs by estimating models.
The aims were to explore the seasonal changes in species composition and species richness, and to compare the
aboveground biomass of different life-forms and to understand the relationship between biomass and richness of
herbs in different seasons. The numbers of families and species in E. distachya and S. terrae-albae communi-
ties were more than those in A. songarica communities in early summer, whereas the numbers reduced greatly
in all the three communities in early autumn. There were five life-forms in summer, and the ephemeral plant
had most species. In autumn, the ephemeral and ephemeroid plants disappeared, and there were only three life-
forms left, and the annual plant had most species at this time. The richness value of each community types in
summer was more than that in autumn. Species richness of A. songarica communities in summer was signifi-
cantly higher than those of E. distachya and S. terrae-albae communities; while in autumn, there was no
difference between the three community types. In each community types, species richness in summer was posi-
tively correlated with that in autumn, indicating the structural stability of desert communities. The
aboveground biomass of herbs (0.67—6.99 g/m*) was slightly more than that (0. 89—4.2 g/m?’) in autumn.
The total aboveground biomasses of three types of communities were 73. 19, 85. 38 and 54. 21 g/m”, respective-
ly; and the three constructive species accounted for 86. 03%, 84. 07% and 89. 65% , respectively; while the
percentages of herbs were all less than 5%. There were “Single-hump Type” relationships between herbaceous
richness and their aboveground biomass both in summer and autumn, indicating highest richness at middle bio-
mass. Although herbaceous biomasses were lower, the time crisscross of short vegetated and long vegetated
plants showed an important ecological significance in maintaining biodiversity and surface stability of desert eco-
system. Totally, compared with other deserts in similar latitude in China, the three desert communities in Gur-
bantunggut Desert had the characteristics of obviously seasonal changes in species composition and richness,
but low biomass.

Key words: Ephedra distachya ; Seriphidium terrae-albae; Artemisia songarica ; shrub; herb; life-form; bio-

mass



