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Community Characteristics and Biological Characteristics
of Psammophytes Ephemeral Plant Hypecoum erectum

YANG Sanlin' , SHI Xiang'* ,DONG Jinxin' , MENG Fanxiang',LIU Jiashu',LI Congjuan®
(1 Forestry College,College of Agriculture in Shihezi University, Shihezi, Xinjiang 832011,China;2 Xinjiang Institute of Ecology
and Geography, CAS, National Engineering Technology Research Center for Desert-Oasis Ecological Construction, Urumqi
830011, China)

Abstract: The evolution of community characteristics and biological characteristics of plant is always one of
the core problems in the field of community ecology and reproductive ecology. The significance and protec-
tion work of psammophytes ephemeral plant under special ecosystem have caused the entensive concern in
recent years. With the ability of contributing to maintain desert stabilization, Hypecoum erectum ,as a kind
of psammophytes ephemeral plant, mainly distributed in the Junggar Desert and completed the whole
growth in the spring spending only two months. We did our research in wild populations in the south edge
of Gurbantunggut desert, Xinjiang, China. Using the method of sampling survey to investigate the commu-
nity characteristics and the flower bio-ecological characteristics of 8 populations,the results indicated that:
(1) the average height of the H. erectum plants is (13.5441. 24) cm,crown of east-west and south-north is
(15.50£1.81) cm and (14.53=+1.75) cm,respectively. The seed of H. erectum is small with the thousand
seed weight (0. 291 0£0.002 7) g,flowering phase last nearly fifty days from late April to early June,as to
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the fruiting phase cost nearly two months from mid May to early July,which shows no obvious difference
between 2013 and 2014. Thirty species were recorded from the natural communities of H. erectum, which
belong to 28 genus of 15 families, during which the family of single specie and genera of single specie a-
mount a lot,showing a distinct flora dominance. Compositae, Chenopodiaceae and Cruciferae were the domi-
nant families accounting for 23. 3% ,13. 3% and 10. 0%, respectively. There is a big diversity of the live
form with only one species in tree layer, three species in brushwood layer and twenty-six species in herb
layer. The floral element analysis of genus indicated that the Mediterranean element and West Asia to Mid
Asia element account for the large part of the H. erectum community,which has the typical flora of Medi-
terranean xerophyte characteristics. (2) According to the community constitution and important value, the 8
populations can be divided into three associations, the first is H. erectum + Poa pratensis + Seriphidium
terrae-albae ,the second is H. erectum-~+ Calligonum ebinuricum + Seri phidium terrae-albae and the third is
H. erectum—+ Seriphidium terrae-albae + E phedra distachya. (3) We chose the 3th sample from 8 popula-
tion to observe the floral characteristics,results showed that the flowering span of the population,individu-
al,inflorescence and single flowering were approximately 37—40 d,14—16 d,13—15 d and 1—2 d,respec-
tively. The life span of single flower would prolong 2 d when overcast and rain occurred. This floral trait is
an adaptive exhibition to desert environment. H. erectum has elaborate floral characteristics. The middle
lobe on the two inner petals is specialized as a yellow cucullate structure. The middle lobe will reflexively
wrap the anther as soon as the anther dehiscence, obtaining pollen and growing upward. The cucullate
structure is the key function organ in stamen mimicry and secondary pollen presentation. By researching the
characteristics of floral of H. erectum,a theoretical basis can be provided to explore the pollination adapta-
bility and breeding system characteristics.

Key words: Hypecoum erectum L. ; Gurbantunggut desert;community characteristics; biological characteris-
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Fig. 1 The habitat and morphological characteristics of H. erectum

A. Natural habitat;B. Individual characteristics;C. Dichasial branch;D. Fruit is linear and longitudinal cracks
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Table 1 The natural habitat feature of H. erectum
BE PR Y fir K W 1h) W RE
Plot Geographic position Slope position Height/m Exposure Gradient/*®
1 88°16'52"E 44°33'02"N VI The bottom of slope 511 E20°W 20
2 88°15'32"E 44°36'46"N VT The top of slope 554 S30°N 30
3 88°23'26"E 44°59'17"N YW FEH The bottom of slope 679 E15°W 15
4 88°23"14"E 45°00'59"N VI The bottom of slope 698 E30°W 30
5 88°23'17"E 44°58'05"N B FEFLI &b The bottom of slope 663 E20°W 20
6 88°14'33"E 44°33'12"N W T3 The middle-low of slope 510 S40°N 40
7 88°23'28"E 44°58'18"N i v R # The middle-low of slope 679 E30°W 30
8 86°49'12"E 45°20'18"N ¥ F#5 The middle-low of slope 433 S20°N 10
K2 AEAHME—RETESKENILE
Table 2 The moisture content (means+ SE) of the same depth in eight plots/ %
j("ﬂﬁ/ #fi{ Plot
Height/cm 1 2 3 | 5 6 7 8
5 1.708=40.011a 0.375+0.003a 0.373-0.002a 0.861+0.005a 0.12040.002a 1.50340.408a 0.964%0.005a 0.85640.128a
10 2.0654+0.007a 1.11140.005a 1.10940.005a 1.51140.003a 0.71440.004a 2.09340.523a 1.83940.006a 0.70040. 282a
20 2.34740.007a 1.44140.006ab 1.77120.004ab 1.90740.003ab 1.266=0.007ab 0.965=0. 275ab 1.512=0.008ab 0.617=0.134b
30 1.57140.006a 2.078=0.008a 2.206=0.004a 2.488+0.007a 1.325+0.008a 1.170%0.287a 1.216%0.008a 2.30140.097a
140 1.01240.005a 1.487+0.002a 2.289-0.003a 2.17740.001a 1.787+0.017a 1.38340.342a 1.106%0.007a 1.20240. 283a

AR /NG F B R R B IR AE 0. 05 KV LR ERER .
Note: Different letters show the significant difference at 0. 05 level.
3 HRMBEBHFLERGZDE
EYRHM A HRER

Table 3 The generic aeal-types of plants in
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southern rim of Gurbantunggut desert

oA XA B [EE: A
Type No. of genera  Ratio/ %
it 53 4 Cosmopolitan 7 25,00
Z Bl 434 Pantropic 1 3.57
eI A North temperate 5 17.86
[H 1 # A Old World Temperate 4 14,29
iﬂ*f@g‘@ﬂf*ﬂﬁﬁ . } 9 3914
Mediterranea, West Asia to Centrst Asia :
H1F 434 Central Asia 2 7.14
41 Total 28 100. 00

FLAT AL 1) b ifg 52 AR A ) X R O3 A RRAE

3.1.3 BEEZFEE MAEAFSATHAMER T
PAEY 30 A SR JE T 15 B 28 )@ (R . HILHEM
FHRUCE AR ZEREFN A6 R 4300 o5 b S 80
20.0%.13. 3% A1 10. 0%, FFARZEMNAH HAKRRKR 1
s HEAR )2 CRLFEVER NEVER NEADE 3 T4
5 S LW VD 5 A L i 7 R R B REA 2 26 B,
SR 86. 6700 Hrh R AE Y B £ . B
Br) 43,34 %0 H & 24 A BOR T — 4R A B, 43

G s R B 30, 00 % Fl 13, 33%
3.1.4 FEEEEAE K Dufrene Y LT 48
A R BRSO R N R AR R RS R
FEAREE A8 R B = 1 3 B E S BE A 44
PR A S0 101 A BE R R0 50 3 AL

LAagA E+FEFTAR+aLEHBEHL I
BEYE 525 20, 85 %0 o v £ T A B 1l L ORI
LR E N E IR IRC 2. 02% 1. 87 % F1 1. 27% ,
PIE BRI R 10, 14.3. 92 F1 17. 04 em, ZEEA
P A b 32 B R PR O A VD TR R A R R 2
RV BE 4 0 0. 0420 A1 5. 50 em; £ B Y
A FEY . W R B B VD A T B R LT
FURL AR 2l R 7, H 36 AR KO 0. 6420, 0. 0720,
0.65%F1 0.36% . FXE MK N 9. 60.6.39.8. 04
F140. 50 em; —4F Az BAS R P 00 W5 0 Sk L 55 B R OF
P B4R 0. 11% A 12. 56 em, % BEM E 24
AAEAR VG [0 “ U B yb 28 22 [a] [ 28 ALK 2 22 8 AR
b e B A B B s b

D AaFErLHT R+ GEHEHL
BEVE N 11,46 %0, i A 3L H i v 355
ERE S B 1. 81% .1, 19% 1 0. 81%, F-
Y BRI K37, 25,12, 03F114. 47 em , % BE V%



1144 PR 55 < v Az S A A ) A0 T B B IR R AL B A 2 R 2303
HREBEFDERSAETHEEY LM ST
Table 4 Species and quantitative features of H. erectum community in southern rim of Gurbantunggut desert
o 5% iE o 26 fiE T :
Sﬁfes L%eﬁ(;%”m *%leaf;vg }fnglJaTil\E ﬁggjjfv% Im%flﬁce

ensity coverage frequency value
fii & Hypecoum erectum 5 H %Y Ephemeral plant 30. 68 8. 44 16.58 18.56
NUER Allium pallasii L4 HER Perennial herb 6.35 4.79 5.88 5.67
W EH Carex physodes 554k Y) Ephemeral plant 4,58 11.85 7.89 8.10
KR E R Eremopyrum triticeum 5 H %) Ephemeral plant 1.03 3.90 1. 43 3.12
B RMWFH Malcolmia africana Ji frHY Ephemeral plant 3.05 4,29 3.80 3.71
iy RR Poa pratensis ZAE B R Perennial herh 2,66 13.83 6.91 7.80
24858 Seriphidium terrae-albae A4 REA Perennial herb 3.50 10. 10 6.94 6.85
RGeS )LE Erodium oxyrrhynchum Y Ephemeral plant 3.35 4. 80 6.71 4,95
HRE Haloxylon persicum JNFF K Dungarunga 5.50 1.93 1.41 2.95
WA B Astragalus arpilobus — 4R BOK Annual herb 0.33 2.04 1. 85 1. 40
T Wt Senecio subdentatus % %) Ephemeral plant 1.69 6.56 1. 95 4, 40
WA Allium mongolicum £ 4 HER Perennial herb 2.98 5.74 3.74 4.15
LTI Lepidiumper foliatum G kY Ephemeral plant 3.35 1.8 2.28 2.48
R 45 Nonea capsica 5 H 4 Ephemeral plant 0.08 0.06 0. 36 0.17
3 Agriophyllum squarrosum —4EA:E AR Annual herb 0.99 0.65 1.16 0.93
WMk Echinops gmelinii —4FE A HUAR Annual herb 1.13 0.50 1.16 0.93
W RR % Ephedra distachya JNEE A Undershrub 3.94 6.23 5.45 5.20
M Artemisia ordosica JNEFEAR Small semishrub 2.03 0.98 2.08 1.69
EAE T Soranthus meyeri %4k Y) Ephemeral plant 1.70 0.18 0.48 0.78
BAREE Lappula semiglabra Ji w4 Ephemeral plant 1.99 5.71 6. 06 4.59
HBIE L3 Salsola praecox ZAEH: B Perennial herb 0.19 0.59 0.43 0.40
WAL Arnebia guttata %41 LR Perennial herb 0.43 1. 44 2.21 1.36
WHER 1% Tragopogon sabulosus % 4EHE BUK Perennial herb 0.11 0.10 0.43 0.21
WM Calligonum ebinuricum #EA Shrub 10.08 0.56 2.01 1. 22
INEH Plantago minuta ALY Ephemeral plant 0.15 0.63 1.06 0.61
M B Eremurus inderiensis i Hi¥) Ephemeral plant 0.13 0. 26 0.33 0. 24
fAHH Ceratocar pus arenarius —AEA R Annual herb 0.28 1.31 1.29 0.96
PR =15 Aristida pennata LA R Perennial herb 5.21 0.31 1.10 2.21
WY E Seriphidiam santolinum £ A BR Perennial herb 2.35 0.35 0.63 1.11
INEARE Tsatis minima S5 i 4 Ephemeral plant 0.23 0.10 0.43 0.25
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Table 5 Individual characters of H. erectum in eight populations

HE b -1 5 0 (AR - 75 X R -k = T L E Tl 5/ vk

Plot Average crown/cm Height/cm Grain/g Seed/N
1 14. 82+ 1. 39abc X 15. 6240. 69ab 17.00+2. 45a 0.296 740.001 5a 9324 268c
2 10. 31£0. 90¢X 10. 60+ 1. 57ab 13.75+1.91ab 0.293 240. 002 6a 820+442cd
3 11.24+0. 04bc X 10. 09+ 1. 83b 8.60+1.89b 0.291 540. 002 5a 1119475b
4 15. 00+ 2. 32abec X 13. 9143, 13ab 7.56+2.69b 0.293 740. 001 8a 1 400+339a
5 20.9141.77abx<20.75+2, 05a 13.70+1. 05ab 0. 287 540.009 0a 1092+159b
6 17.27+2.19abec X 14, 324+1. 91ab 16.70£0. 95a 0.288 340.001 4a 1520+61a
7 22.5442.84aX16.56+0. 65ab 17.20+1.00a 0.290 540.001 7a 7504292d
8 13.81%2.99abc X 15.1140. 76ab 14.50+1. 33ab 0.293 840.001 0Oa 1395+231a

TE AR B9 /NG 7B n AR HUIEIFE 0. 05 7K RATTE % 22 5% .

Note: Different letters show the significant difference at 0. 05 level.

P2 T e S8 S A8 AR - T ik ) s T
i Sk BT 7R O 6 SRR b R GRAR S5 K A D FEBS 5 AL A T8 A B 5 B 78 S0P i g 75 1

Fig. 2 Plant anatomical diagrams of individual level and floral syndrome

The arrow shows the yellow cucullate middle lobe, there are pollen in the pocket;

A. Individual flower;B. Flower anatomical diagrams
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