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Fig. 1 Average temperature and accumulation temperature trend from 1981 to 2010 in Bayanbulak grassland during the growth stage

(from May to September) of Pecicularis verticillata
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Fig.2 Annual precipitation and total precipitation during the growth
stage (May to September) of Pedicularis verticillata

in Bayanbulak grassland

IR, HIEKRE (P<0.01),
212 BRE

MEEKAEAR , EEMEERE 1981 £5
2010 4EFAERRK I AR B — e RR B A 50, (H )
SR AR B B3 Y T P<0.05 (K 2),
RAEITFEN y=2.542 6 x+239.32, R*=0.1908. L4k
BEFAR NG BN ORI B K
( P<0.05), IR 21.99 mm (10 a)B$K T 24
eN G I S ) @ = | B A R e S A D N 5
IR AR AR —B, ULRA R R 2 O A
IR FEATR
22 MFHEZBER

FIRAEE 1A A B, BAEER A 3 MER %
PR B ARG, BB 2R 76 0.5/13 CH
AR W R R AR HAR (HU2TE 3/16 "CHI5/20 C
X2 MERAETHAERRE, 505
(64.44+4.84)%H1(57.78+4.44) %, ~F-X4J 1 2 I} [] JU) 2
PR, FEMEIRAIE T B A I a) 5 TR i T i 46
M SRS, 3/16 CTREE, 0.3/13 C
NS, i 5/20 C R

SRT

o 1™ e

| 30DMC

Hi»
M=

fe

b
c
d d |—I—| a |
—==— [ —==—
GA3 2
60 I

b

b b 2

T T T T
5 9 12 0.5/13

mE/C
SRT: ‘ZE{Rf## 30 d; 30DMC: 30 d {8 )2
d J5HH 500 mg L (YR &AL 24 h

E3 FELEAXTREREMNRHDEESMHFHELZNTME

Fig. 3 Effects of different culture temperatures under different treatment
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Table 1  Effects of different culture temperatures and handling methods on the seed germination rate (GR,%)

and mean germination time(MGT, d) of Pedicularis verticillata.

Treatment Index 57T 9T 12 C 0.5/13 C 3/16 C 5/20 C
GR 27.78+2.22aA 23.33£3.85aA 17.78+1.11aA 4.44+1.11bB 64.44+4.84aA 57.78+4.44aA
SRT MGT 29.82+0.86aA 12.7240.71aA 10.37+0.14aA 10.68+0.32aA 16.004+2.94aA 9.05+0.10aA
30DMC GR 5.56+2.22bB 8.894+2.94bB 20.00+1.92aA 5.55+2.22bB 27.78+2.22bB 44.44+2 94aA
MGT 14.89+0.59¢C 8.71+1.29aB 6.83+1.03bB 6.55+1.03bB 8.17+0.17bB 6.10+0.53bB
GR 25.33+1.33aA 17.3345.81aA 21.33+1.33aA 13.33+2.67aA 61.33+7.06aA 49.33+4.81aA
GAs MGT 26.10+=1.07bB 10.31+£0.71aB 10.41+0.41aA 10.83+0.92aA 16.50+1.26aA 9.274+0.18aA

B, RETEE CNEREAFLBEE, KRERFAFELHI ) RFETE P<0.05 KPR BE 2SR
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Table2 PERMANOVA results for effects of temperature, treatment and
its interaction on seed germination rate (GR) and mean seed

germination time (MGT) of Pediculris verticillata
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Impacts of climatic changes as well as seed germination characteristics
on the population expansion of Pedicularis verticillata
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3. Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences, Urumqi 830011, China

Abstract: Pedicularis verticillata is a kind of root hemiparasite, which has recently been expanding in Bayanbulak Grassland of
Xinjiang, and reducing productivity of grassland. Hence, threatening the utilization and development of local animal husbandry
industry. In this research, we focused on the patterns of climatic change in past 30 years and the effect of temperature on seed
germination. We then analyzed the reasons for population expansion of P.verticillatain along the Bayanbulak Grassland. The results
showed: 1) during 1980 to 2010, the mean, maximum and minimum temperature was increased with the rate of 0.3 ‘C each 10 years.
The rate of effective accumulate temperature in the growing season of P. verticillata increased by about 48.755 “C (10 a) and per
annual increased at 61.469 “C (10 a). Precipitation was increased significantly during the growth stage of P. verticillata. It indicated
that the climate in Bayanbulak Grassland was getting warmer and wetter. 2) Seed of P. verticillata has the phenomena of dormancy
cycle, which is an adaptation to the changeful alpine climate. Germination rate was significantly increased with the rise in
temperature. Seeds stored in root temperature germinated highest in 3/16 ‘C and 5/20 °C, and the germination rate was more than
50%. After moist-chilling, seed germination rate of P. verticillata also improved with the increase in temperature, but only up to
(44.4442.94)% in 5/20 °C. 3) The “warm-wet” trend may facilitate seed germination and dispersal, contributing to the population
expansion of P. verticillata.

Key words: Pedicularis; hemiparasitic plant; climate change; population expansion; germination rate



