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Fig.1 Schematic diagram of sample plots



s

(=R

S

A VTR A A RO R IE X AN TR 7K 43 ARG F i 1o

1.3 HIEXR&E

BERESRER, EMRX AR I m x 1 m
FAE T D e TR TR, IRl B S A AR S, o He
fbJa it i, FRE AR — MK Y i (mm ) SR ECS A
i, RERLE W& 1T m x 1 m AR
ARIZPRE B EE . A N 3 IS A i & T
L A R I, RS A RO R A
BRI ZE . K o 0 IR R, AR
&t ,105 CHE24 h fEFE, FAETRE N 0 ~5
em 5 ~20 em, B S ANEE , KR E T
Hh Rl B BB S AR A A R B o R VD R R
2 SU@VNNR IS NN e = SR SE
1.4 HIELES T

iR H] SPSS 13. 0 ML K2 )5 2500, ARl
FHEE Ab P Ay 1 % B 5 K Y 2 C R R 24318
VR, RE I B A W) A7 15 2 5 25 SR 22 B RRT 1Y)
KR K AR PR 5, a5

*F1 2009—2016 FREE

(d) L35 B 1 RSB 5 AL A O, TR g A
FER M2 TR ZERFA R AR

N

d=e$ _e(l (1)

17. 269t
e, =6. 112373+ (2)
]M:%xNW@ (3)

s

P d AR AN 2E s e, AURMLFIARTUE 5 e, AR
PR AKIRE s RH ACFRANIRSE ;0 AR, C

2 #FERESH

2.1 HARREKHIE

2009—2016 4F, 4F By ] £ 55 J& B 9 48 fb 3 K
(11.4 ~35 em) , — KPR S K G544 T 19.3 ~
64.4 mm, g RFE ARy K A2 78 2010 4F, /MRS
ARy K HEAE 2015 A, 2012 AEFRFRE 5 2015 4F
S EEASE, H12 em, HANAE 3 RS i A AE

UREAENEREERE

Tab.1 Snow cover thickness and precipitation in growing season of herbaceous plants from 2009 to 2016

P EE  KYg [4 MY 2/ mm iy HEE  KYE [ T &/ mm
fE/em  /mm 3 4 53— 7 E/em /mm 3 4 5 3541
2009  20.0  38.5 15.5 32.8 27.1 75.4 | 2013 23.4  40.6 4.6 39.3 9.9 53.8
2010  35.0  64.4 0.3 18.8 5.6 24.7 | 2015  11.4 19.3 2.9 16.7 15.0 34.6
2011 27.0  48.2 4.4 24.4 23.2 52.0 | 2016  26.3  42.1 5.3 43.1 15.8 64.2
2012 12.0  20.4 5.0 10.2 10.8 26.0
- ZRAFHEE i A TR
. 16 () 2009—20164F 251 (b) 20094 251 (¢) 20104 251 (d)20114
g M 20 F 20 -
Jﬂﬁi 12 15 |
2 g
IR o 10 |
= S|
e g 5
Bk
4 _ H H O _
5L
o LLLI [ .
DO D aD K 1o -1
NI R AN
ENRRGNGNGNIGNGNON 70 75 80 85 90 80 85 90 95 100 105 85 90 95 100 105
E4 FHd F¥/d F¥/d
21 (e)2012% 25+  (f)20134F 25 (2) 20154 25 (h) 20164
20 20 |
P 151 15 F
0
m 10 10 |
5 5F
0r 0f
-5 5}
_10 1 1 1 L J _10
65 70 75 80 85 90 75 80 85 90 95 100 70 75 80 85 90 75 80 85 90 95

F¥/ad RHa

Kl 2

F#i/d K#/d

Iy A 0 A UL N SRR A

Fig.2 Daily average air and soil temperature and total precipitation during seedling establishment stage
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Response of Herbaceous Plant Quantity to Different Water Input and
Meteorological Factors in a Cold Desert
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Abstract: Rainfall and atmospheric dryness play an important role in plant growth, especially in arid area. The
herbaceous layer is an important component of the plant community in the Gurbantunggut Desert , China,and it gen-
erally depends on snow-melt water in early spring for germination and development , resultant with a short life span.
However,few studies focused on the relationship between the growth of desert annual herbaceous plants and rainfall
and atmospheric dryness. Therefore , our objectives were to determine how snow cover, precipitation and atmospheric
dryness affected the ecological traits of the herbaceous plants in this typical arid zone. From 2009 to 2016, we ap-
plied four treatments of snow cover thickness (0,50% ,100% , and 200% as well as 100% natural snow cover
thickness) to investigate the species richness and density in 1 m X 1 m quadrats. The meteorological data and field
data were used to analyze the relationship between the growth of desert annual herbaceous plants and rainfall and at-
mospheric dryness. It was found that thick snow cover could result in a high topsoil moisture content and then high
seedling density. Although the snow cover regulated the seedling density , there was no significant difference between
species richness and snow cover thickness within a year. During the period of 2009 — 2016, however, the species
richness fluctuated inter-annually. It was inferred through the analysis of meteorological data that the species rich-
ness was mainly regulated by the rainfall during the seedling construction period. Moreover, the species richness in
wet year would return to the normal level after a drought year. Vapor pressure deficit (VPD) of the atmosphere re-
flected the degree of atmospheric dryness, and there was a significant negative correlation between the number of
survival herbaceous plants and VPD under the 100% snow cover treatment from 2009 to 2016, with the R’ value at
0.611(P <0.05). There was an opposite trend between the number of survival herbaceous plants and rainfall in
growing season with R” at 0. 162( P >0.05). Obviously, atmospheric dryness was more likely to determine the sur-
vival of herbaceous plants.

Key words: desert plant; plant quantity; rainfall; atmospheric dryness; meteorological factor; Gurbantunggut
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