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Abstract: Gurbantunggut Desert is a famous temperate desert with plant diversity is more special than the same latitude
desert in the world. It is an important desert from the viewpoint of drought resistance, heat resistance, and saline plant
germplasm resources. Samples were collected from 70 permanent plots (100 m X 10 m) in the desert, and the total number
of different types of seeds and spatial patterns were investigated. Variations in seed mass and seed projected area among 87
species in different taxa were analyzed by measuring the 100-seed weight. The results were as follows: 1) The seed mass of
plants can be divided into five classes; A (0.1—1 mg), B (1—10 mg), C (10—100 mg) , D (100—1000 mg) , and E
(1000—5000 mg) . These classes comprised 1.1%, 3.5%, 34.5% , 47.1%, and 13.8% of all species, respectively. Class
D seeds were the most commonly examined species. The species were similar to those found in Mediterranean deserts, such
as those in the northern areas of the Tel Aviv Poleg Nature Reserve. Most possess seeds of medium mass. Because the genera

move from the Mediterranean region through western and central Asia, the seed mass of the desert plants may be determined
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by phylogenetic evolution. 2)) There was a significant difference in seed size among the family , maximum family of 100 grain
weight is Polygonaceae (29315 mg), the smallest is Redanko (0.3 mg). There was significant difference in seed size
among genera such as Chenopodiaceae, Compositae, and Boraginaceae. 3) The 87 species included six life forms and
covered significant differences in seed mass as follows: shrub > ephemeral plant > perennial herb > ephemeroid > subshrub
> annual herb. A great deal of shrub seed mass belonged to type E (1000—5000 mg). 4) There was no significant
correlation between seed size and species relative distribution frequency. However, removed the environmental specialization
species, which relative distribution frequency <1.4%. A negative correlation was observed between the exponential growth
model of seed size and species distribution relative frequency. 5) The total number of species with type B, C, and D seeds
increased with significant increase in altitude, but decreased with significant increase in latitude. It also increased with
significant increase in longitude and precipitation. This was also true of the total number of seeds in the sample area.
However, the opposite of this was true for type E seeds. This indicates that more precipitation gradually offered an advantage
to plants with type B, C, and D seeds in the area but disadvantage to plants with type E. In future, efforts should be taken
to protect the shrub belonging to type E in the Gurbantunggut Desert. The results of this study may facilitate the
understanding of seed mass in the life history strategy of plants in arid desert areas and lay the foundation for further studies

of plant biology in the Gurbantunggut Desert.

Key Words:; desert; seed mass; phylogeny; life form; spatial variation

b R/ IN A A8 S AR ) 36 V7 A S5 R A 1) 4
R R RN Ry R AR 1 A T
AR XS TR A2 )M ] L B9 3E 22 A AR KA 20
EABITERY, B RN R R A P2 R 25 o
MEAA BUIH R, A i Bl e BT
P A TR AT AR R R A A
R s 1 L B oo RN 1 1 2/ B S
JIr LABh -/ 728 S e i AL A 2 F A A o A
BEPRMEENE™

ANMEARZEAT T FLBEHIEIE, 707 AN [R) S 2 (4 o 8 2K
HS 2 552 g BOMAR S K 56 & B A1
KANERT 2 [ AT R SRR, S R i — 2 it
FE T AR YL T R VAR ) A ) B S

1 #MREFE

1.1 BRFE A
RS DA T K Bl R 358, N 44°23'52"" —
N 45°31'57"",E 84°54'37"" —E 88°50'03"", i} 4k

Tl R /INAR S5 8 25 A J 2 4 Aol A [ 25 1]
JUEE B AR AL B 19 BU A5 R, 32 Js R i
PR DL R X BOR PR X S0, T AN [R] R
FEFIAAR B 0 5 B R AN [R] T AR b5 R /A2
S 2 (A4S SR T FE AT LU AT IR 52 T8 1 g 4 ol
35 LR | AR /NG PR 2347 (78 S

R YR AP, AT IS RS PN (I
) e i 181 ) Pty J T LR A N Il e T
AR S TRV I HoE T e KA [ 2
P E VD AR B A R R 2
I T2 BT 5 L A T R R R R, H
HXHZ U AR ) 2 REE R B TR 22202 06 Tl
YIFhF I RFE 2 WL TR TR /AR S
LIz W] o A R DA RGE . I, 1 2 4 I A5
FEALAM b0 87 ity ZK B vl R VA ) B TR

255—699 m, H P4 [ AR B W F . 52 A0 #
B K SCRHBE SE PR R 52, V0 T 1 55 0% 28t 20 B
2R VS AT G T 1) A

VDT IXOR I T B B A AR T R EE 5—
5.7 °C , Wi i SR 40 C UL Wom s AR iR/ T
—40 °C ,4E75 & H 2000—2800 mm, >17.2 m/s K
KRB ERF) T 2% 25—77 d A& W BAE K
4 80—160 mm, B FIAS R 1Y 4F V- B4 B K it s 174
FVUREHER, Vo LI DL 2 | 2 [ Kb+ i 48 %60
Pt
1.2 HEHLAY A SR 4

2011 412012 445051 F 5—6 A v E Aty #h
TGRS Xt IR PR TR VD Y 70 A S
T i A A R P20 A A B L 32 25 i 78 7>
28 VN IEH TV Z8E 1 77 1 100 m K 10 m 58

http ; //www.ecologica.cn



23 4] ERE A RYEE RS B AR TINS5 09 25 [ A% )R 6799

PIREAT B e BNV 28 B REAT R 43 10 1 10 mx
10 m FETT ISR FE AL 4 B RN 4R 5
i ISR TR R B A £ FE NS )
FhEARRAD 0 H . 2011 4F 2012 4 5 H—10 A, %>
SIFERLATAEY) 1 AR AR AT | HE AR SN ) A 3 A5
FE YA A X 71 T 4 T SR AR
1.3 FhRK/hagil 532

KA FTER R EE IR 2 A, T2
&, BENLYEEUI R Rl 100 K, T4y 2 — SE A
TR A R, B F- ik /N 1000 Az, A AN 2 )
FH 50 Rifpie, R 3 WHCEYE, TR iz
HRE

REREY) BT AR FE R HAER 256 bR
TR, PR A AR R  J A HE A i A AR ) L
AAEFAG IR RFRF 20 FF 20 R BT A 2 Fh
+ PSRRI S AE A AP ARR AL (R )
T, 4G B R A SR S R RS T 8 AL (Lappula
myosotis) 55 VKZE ( Bassia dasyphylla ) %5 ) 5 52 H 84
Gy 1 =n

W5 ol 142 BE HL 7R E 0 BT AR B T o S
Z5:A(0.1—1 mg) B &I (1—10 mg) .C %I (10—
100 mg) . D % (100—1000 mg) . E % ( 1000—5000
mg) ",
1.4 P2 AL Projected area) fAI

Z: R A5 ORI P 385 38 41 454 SORS 6 U i P 1 R
AR K ) A B 12 L AR A5
TP ARG, ] Scion Imag Zb38 18 H1 & YR
PRS- ATIY A
1.5 AEREEIKE

FEAB G X AE YR 53R 6 AT L 1 AR AR A A
Yy Y A R AT HER
FEAR  H: v Jod i A A R SIS o 0 A 1 00 0K 4l
FH 2 5K A B A i 98 b 358 4 7 A AL A X R 2N
YL AR AR AR AR AR AR AR R A Y K]
A3 A b R AL 2 (1995—2005 ) Fi¢ H b 15
EL7/F59 Tt
1.6 B oHITE

FHEABR R 5 22 53 B o A AS 8] 43 2608 T AR/
122 S0k AR DG 23 B o B F 7 K/N 5 45 > AR
AR S | 38 3 1] U5 43 A1 43 A A R/ 5 4 B A
X3 A AR 114 O 28 AR b P OR [R) 2R AL b1 B 8 H B

Mk AR R BRI Hoh By Fh AR R
AT (1) , AN
rf =n,/N

AP n R WA BLRORE R, V 2R ERE L

TEFEATRN T RN S Rl X 53 A W08 3 A i 4
B, v R BT R0 I A e R 3 A AR A
e B PRI R AL, X R TIN5 90 R 20 A 9 [ )3
PLEROR T A 520 PRI 73 S0l AT T WL ) 4= R 4
FPRURE XT 43 A0 400 B = 1. 4% (1 ) Bl 5 Fh 1 KN
VS

WFFE R B R BRI R0 AN [) 28 B A R/
SR AR R AESREK MRN8 2 BT LA
WFER R PR [ R B Fp 1 B8 5 2 45 58
B 72547 813, 23 B AN ] o 5~ oK /1N 288 B 52 o ) Ao
O3 B EVATE BERFAE AR RS [R] SR R S H
SZZERL N AN R A SO SRR TR E S R e
Hu A R SECH SRR Z A

[ 43 47 v R K Bt A ) U5 R A Bk B K S
fig H . ( Global precipitation climatology ~centre,
GPCC) P Y LG FERMS BT 5T 1 30a 3K B 1Y
JRAE

2 GRS

2.1 bR BEE AR TR R RN R TR
FEAE

IREET 87 PR B RN T, 20 JE 22 Bl 68 &
(F 1), Hr 2R 19 b, FE 15 F, HFAERE 9
T, GRS Bh S HFL6 B 2R S B RARE4 M, H
BRk 4 Tl BB BERERE AR 2 A 11 RER
WeHEE 1 R, 5 5K SR AR T R B AR U IR 2
FEPERYBIE TSR B A AP AR L, HEvh o PR A
KB T A A W 53 1 e 52l U0 53 & ( Calligonum
mongolicum) kR V> 38 ( Calligonum caputmedusae ) .
o V> £ & ( Calligonum  junceum ) | i £ AR 22
(Atraphaxis pungens) 838 ( Nitraria sphaerocarpa) .
T RL 5 /s By TR ) 53 51 R 2 51 24 ( Orobanche
coerulescens ) . £ W ( Tamarix chinensis ) . Xf 15
( Horaninowia ulicina) %5 %32 ( Bassia dasyphylla) |5
FFEL ( Schismus arabicus) .

FASCHEII AT 7R, B 5~ R/ 5 07 4050 T AR 2
Wt 2 TEAHDE G R (r=0.623,P=0.000) , KA Fl

http ; //www.ecologica.cn



6800 o SR = 34 &
T BRI R,
F1 EHRVLE D EEYIF RN TR EREHE
Table 1 Seed mass and projected area of seed in Gurbantunggut Desert
# & i FF KN FhF B2 R
Family Genera Species Seed mass/mg Projected area/cm?
P} Chenopodiaceae LTt e 1 DMFBESZE Ceratoides ewersmanniana 181.43 13.20
W& 2 #8¥; Haloxylon ammodendron 420.01 30.72
3 F#M Haloxylon persicum 530.22 37.15
iR 4 V3% Agriophyllum squarrosum 79.53 1.26
LR 5 403 B3 Salsola nitraria 125.12 4.30
6 KHil3% E2% Salsola paulsenii 155.33 5.45
7 WG ESE Salsola praecox ™ 166.82 12.91
8 HilVPTE Salsola ruthenica 79.53 3.32
3 I 9 LET85%E Suaeda glauca 16.47 0.54
X5 il 10 XF459] Horaninowia ulicina 2.60 0.11
g 11 JRE#EE Chenopodium glaucum 37.19 1.03
bk 12 Z3 3k Kochia odontoptera 12.21 3.23
13 JHIbAk Kochia iranica 11.31 0.82
e S 14 f5 332 Ceratocarpus arenarius 135.74 10.63
EHR 15 FLEERE Atriplex dimorphostegia 36.21 1.03
Ereie Jr 16 ZvK# Bassia dasyphylla 7.43 0.54
XEER 17 X E3%E Petrosimonia sibirica 509.01 22.33
VR 18 Vb Agriophyllum squarrosum 61.72 1.26
WS R 19 FIHE 5 52 Corispermum lehmannianum * 99.07 3.43
R} Asteraceae s 20 FAZE2H 1 Seriphidium terraealbae 31.11 1.57
REH R 21 THE B3 Epilasia acrolasia * 390.03 1.26
%R 22 #AEFAZH Amberboa turanica 295.66 19.24
Wk 23 ¥k Echinops sphaerocephalus ** 378.62 7.68
Hiti% s 24 K144 Hyalea pulchella * 206.91 5.66
BER 25 BB Lactuca undulate 43.25 2.94
W% R 26 V¥ FL3Y Chondrilla ambigua 35.40 1.42
L] 27 V¥ Artemisia desertorum 54.72 1.74
28 UEME SRV Artemisia songarica 55.54 1.11
THOUR 29 Bith T Bt Senecio subdentatus 29.61 1.48
UNGE) 30 /WH %4 Cancrinia discoidea 55.09 0.83
Ll o) 31 W23 Koelpinia linearis 340.01 5.84
BHSE 32 YW 1S Tragopogon ruber*” 2230.33 35.22
R o 33 &35 Jurinea lipskyi lljin 608.18 20.09
AR 34 4l -S4 Scorzonera pusilla 412.43 4.36
TSAEF} Brassicaceae WHE 35 B JISE Malcolmia scorpioides * 15.12 0.73
36 3% Malcolmia africana * 11.41 0.75
FAWE IR 37 SEWMARYE Isatis violascens * 445.31 38.19
38 /INRARTE Isatis minima ™ 400.34 30.14
PR IR 39 WAFE Spirorhynchus sabulosus ™ 1200.63 34.66
BEF IR 40 JEESE Alyssum desertorum * 14.33 0.61
41 M EH Alyssum Linifolium ™ 13.85 0.47
L7 I 42 PUHEFE Goldbachia laevigata * 26.32 0.84
I IE 43 P IT Tetracme recurvata ™ 21.54 0.79
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# & i T F RN P R
Family Genera Species Seed mass/mg Projected area/cm?
SR} Leguminosae wEE 44 FLAEE Astragalus candidissimus 174.57 3.03

45 YEIEHE Astragalus lehmannianus 184.53 3.27

46 LI HE Astragalus flexus 1336.77 12.32

47 PRIEHEE Astragalus arpilobus 106.91 1.69

TG s 48 UENE /R IG5 Eremosparton songoricum 998.12 9.41

P AN 49 %3k | Oxytropis aciphylla Ledeb. 238.16 7.28

;AR 50 44843 Halimodendron halodendron 652.84 7.48

L) 51 9% Alhagi sparsifolia 330.25 7.57

RAB} Gramineae AR 52 W HE Schismus arabicus * 10.63 0.53
R 53 PB4 Aeluropus pungens 322.12 20.36

[EN 54 T =K Stipagrostis pennata 74.54 6.86

RERE 55 F )7 B4 B Eremopyrum orientale * 214.84 6.48

K5 F} Boraginaceae W E R 56 Y E\ Lepechiniella lasiocarpa * 193.09 4.26
TBOR 2577 ) 57 AR LTS Nnoea caspica ™ 438.33 4.52

RITHE 58 RAERITK Heliotropium acutiflorum * 102.19 4.21

59 W[ i KIF3E Heliotropium ellipticum 104.62 3.45

PO HR 60 TR EETE Arnebia decumbens 22.12 2.98

R 61 A E Lappula semiglabra * 88.93 3.23

JBIEEL Labiatae i1 62 /NEFFITF Nepeta micrantha ™ 20.41 0.69
AEE Caryophyllaceae W TR 63 VM AW HE Silene olgiana * 48.36 112
HEF Liliaceae TR VKA & 64 METRUKAE Gagea divaricata®* 75.13 5.21
R R 65 KA Eremurus inderiensis ** 1200.61 18.97

66 SFMIR L Eremurus anisopterus ** 961.52 18.23

g 67 WAL Allium polyrhizum 77.22 2.71

MR} Tamaricaceae L 68 BEMIl Tamarix chinensis 1.94 0.08
FAR4 69 HEACLE Reaumuria songarica 107.65 5.98

BEER} Zygophyllaceae 1 70 H#fi| Nitraria tangutorum 2219.52 14.72
71 {4 Nitraria sphaerocarpa 2300.12 15.09

KFF Euphorbiaceae Kk & 72 + KW Euphorbia turczaninowii * 229.69 2.46
73 Y K# Chrozophora sabulosa ™ 589.25 7.65

BB} Polygonaceae AL R 74 B ARZE Araphaxis pungens 2500.44 20.23
WHR 75 MRV Calligonum junceum 2700.21 79.41

76 2 VAT Calligonum mongolicum 4985.83 36.17

77 SRV Calligonum caput-medusae 3211.75 52.57

78 IRV Calligonum leucocladum 1260.34 71.34

FR R} Ephedraceae Dumortier R R 79 WERRE Ephedra distachya 118.66 4.02
WIERL Papaveraceae R 80 /NMEF I F Hypecoum parviflorum ™ 35.83 1.02
HEL Cyperaceae BHE 81 #EHE T Carex physodes 342.14 4.52
B R} Iridaceae TR 82 A Iris tenuifolia ** 2136.13 14.02
IR} Umbelliferae AL IR 83 FEAE I+ Soranthus meyeri ** 1021.76 79.09
LB} Plumbaginaceae AP LR 84 ML HE Limonium sinense 30.46 1.18
P2k )LEi B} Geraniaceae P2k )L s 85 SRk HE2E LI Erodium oxyrrhynchum * 512.81 26.68
Wi Plantaginaceae i@ 86 /N4 Plantago minuta 171.24 3.73
5248} Orobanchaceae I 87 524 Orobanche coerulescens 0.38 0.01

# FOR AR GIEY), « « FORKE Y
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