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Response of Populus Euphratica’s Annual Growth Period to Climate
Change in Ejina Banner’s Oasis over the Last 51 Years

ZHAO Min-li, LIU Pu-xing, ZHU Xiao-juan, HOU Cheng-cheng

(College of Geography and Environmental Science, Northwest Normal University, Lanzhou, Gansu 730070, China)

Abstract: Based on the average daily temperature, average daily maximum and minimum temperature data
from the weather stations of Ejina Banner in the oasis of Ejina Banner in the 1960—2010s, the methods like s
climate trending rate and correlation analysis were used to analyze the varying characteristics of beginning and
ending dates of annual growth period, day number of growth period, and beginning dates of leaf expansion
and yellow leaf stage for the Populus euphratica, as well as its response to climate change. Results showed
that in the recent 51 years, the beginning date of annual growth was becoming earlier, but the ending date
was becoming later; the annual growth period was prolonged; and the beginning date of leaf unfolding was
becoming earlier and the beginning date of yellow leaf stage, slightly later. Correlation analysis shows that
the beginning date of annual growth was greatly influenced by the average temperature in March and the end-
ing date, by the average temperature in October. There was a significantly positive correlation between the
growth period and the average temperature from March to November. The average temperature in April had
a significant influence on the beginning date of leaf unfolding. and the correlation between them was negative
with a correlation coefficient as high as 0. 678 2(¢=0. 001). The average temperature in September had a
maximum influence on the beginning date of yellow leaf stage. The higher average temperature in Septem-
ber, the later the beginning date of yellow leaf stage was. Therefore, there was an obvious response of the
Populus euphratica to climate change in the study area.

Keywords: Ejina Banner; Populus euphratica ; annual growth period; climate change

. 0.74 CH,
IPCC 4 , 100 a s s
:2011-10-21 :2011-11-28
: “ 7 (40961035) 3 “
” (0803RJZA094)

(1987—), ( ) s s . E-mail:zml870907 @ yahoo.
com. cn,

(1964—), ( ) s s , R . E-mail; fmlpx

@nwnu. edu. cn,



206 32
phora alopecuroides)
- | | . . . o |
2 ,
s [5] 3 3 [16] 3
L . (101°04'E, 41°57'N,
o 40,50 a, 940.5 m)1960 1 1 2010 12 31
, s 45°~70°N °
8 d; 6 d, 1.2
4.8d, 10. 8 d; ’
. 24 1 C ’ =5T
7 d. 1C <5 C
5 d[é; 8] . , [ o ’ ’
19802005 ' ' 14 om '
0.23 d/a, 0.19 d/a, | ’
0.0 d/a. o <18.5 €7 :
(NDVD )
1C. 7.54d. ’ ' ) ’
3.84d, o y=k17+bo
. 1974 , R R :
9.0d, e (x=1,2,,50); b .
3 d; 6.5 d, 3,4,9,10,3 11 . .
3.9d, 4 R .
1°C, 6 d s 9.5~
18.6 d"'*,20 80 , 2
0.5%C, 2 d; 2.1
1C, 3.5 d", 5la
) , ) C D,
, , , , —1.54 d/10 a
S , (@=0.02),1.74 d/10 a(¢=0.01), .51 a
) 8,9d,
o 3 25 1997 2008
1 3 8 s 1962 4 10 3 1960s—
1970s 3 26 3 29
1.1 3d, ,  2000s
, 39752 —42°47'N, 21 1960s,1970s,1980s 5.8
97°10'—103°7'E, 898~1 958 m, ; 5d,
, S . 1970s  1960s
8.3 °C, 35. 6 mm, s 1970s ,  1980s
(Populus euphratica Oliv) . (Tamarix
ramosissima ) . (Haloxylon ammodendron) . , [l |
(Nitraria tangutorum) . (Calligonum mon- 10 25,
golicum) (Alhagi sparsi folia) | (So- 1987 10 13, 1998 11 13



(2]

51 a

207

1960s—1970s 10 10 1970s—1980s 208 d 212 d,1980s
22 , 3d, , 2000s ., 2000 s 225 d, 1990s
10 30 . 1960s,1970s 1980s 5d, , 1970s
875 4 do D) 1) 19805 D)
3.3 d/10 a(q=0.001), 1970s ,1980s
,51 a 12 d, 215 d, Ls1ed . .
1987 , 200 d, 2008 , ;
248 d;1960s—1970s 214 d 207 d, .
0415 1121 250
y=-0.154 1x+3-28 5
R=0.3151 174 5x+10-21 =
s = 111} y=03=o_4f);3 = y=0.331 8x+206.86
o w228 R=0.4815
o o1} =
217
i M
1022f # 206
0306 . . . . ; 1012 195 . . . . ,
1960 1970 1980 1990 2000 2010 1960 1970 1930 1990 2000 2010 1960 1970 1980 1990 2000 2010
i {7 £ fi i
0330 . 1030r — 225¢ —
o=l
B 0325} = 1025 # 215}
m m K
& -+ =
B 0320 #1020} Mo205t
H
0315 1015 95
1960s 1970s l‘)SOs 1990s 20005 1960s 1970s 1980s 1990s 20005 1960s 1970s 19sos 1990s 20005
1
2.2 , 6 d, 1970s—1980s, 4 25
51 a , 4 24 ,1980s . 2000s
«C 2, —0.387/10a,51 a 4 19 , 1970s,1980s 1990s
2d, 4 22 1999 6,5 3d,
2009 4 7, 1963,1975 1976 1970s , 1980s
5 5 , 20 80 ,
1960s  1970s 4 19 4 25 C1e]» .
0516p 0427r
A -0.038 Tx+4-23
g e g R=0.0735 2 0422}
°
+ 0426:' 1 £
3 i 0417
0406 . : . . ; 12 )
1960 1970 1980 1990 2000 2010 19608 1970s 1980s 1990s 2000s
E 4 R
2
2.3 ,1960s—1970s 9
51a , 13 9 12
C 3, 0.66 d/10 a,51 a (181 1980s . 2000s 9
3d, 15 16 , 1980s 1d, .
1986 9 2 1996 9 26 “35°N 80 Leo]» .



208 32
09261 _0.065 5x+9-13 0916p
0921 R=0.1667
m m
g 0916/ I\ A /N LA = 0913]
B oot1f 5
E +
0906
0901 . . . . ; 0910
1960 1970 1980 1990 2000 2010 1960s 1970s 1980s 1990s 2000s
4 g F AR
3
2.4 ) 0. 701 1
(¢=0.001), 3 ,
, 3,2—3,10,9—10,10—11, ;10 ,
3—11 . N 0.699 8(¢=0.001), 10
C 4, ) 3—11 ,
3 , 10 0.596 0, 99 % ,
b 3 b o
7r 127 . 8¢
o sl ¢, *  y=0.1803x+7325.5 &) * %17
3 " R:O.?l)ll g 10f . r | y=0.047x+4.772 A
o3 PR &0 g o 3 g 16| Ro05950 *
7Y i * 8F o * * B
F ! g P 0157864353 = ] B *
= 4} o e, S 61 + R=0.699 8 T 14f ‘& . *
3 . . e , 4 * B : , T .t , 3 : ,
0303 0313 0323 0402 0412 1009 1019 1029 1108 1118 190 200 210 220 230 240 250
I 46 H 31 FEEM KR Hud
4
2.5 8987999 N N
, C 6,
’ 4947595 N 59 ’
. 9
C 5. , 4 , 0.418 1(¢=0.01),
s 4
4 22
’ ’ ’ [9) ¥=0.079x-3 204.8
0.678 2(a=0.001), @ 20} R=0.4181 . .
r io’ $.
& 18f * . ’0
17¢ * * * "
g) 15} * * ; 16} ¢ > * L 2 *
= % y=-0.151 1x+6 154.8 2 ¢ *
i 13t R=0.6782 4 . . '
& . 0831 0910 0920 0930
10y % 305
= $ 6
*
7 i i i J
0402 0412 0422 0502 0512
JE M3 3
5
(1) 5la ,
2.6

,  2000s ,



(2]

51 a

209

(1]

(2]

(3]

(4]

(5]

[6]

1970s ,1980s
(2) 5la ,
(3 ,
, 10

, 3—11

, 99 % .
4 4 ,

4 ,

0.678 2(a=0.001),9

b b

[ ]
IPCC. Climate change synthesis report[ M] // Intergov-
ernmental Panel on Climate Change. Cambridge: Cam-
bridge University Press, 2007 .2-5.
, . [J1. ,
1994,20(12) :19-26.
Wen, A. Lin,
,2003,14(5) :667-674.
, s . 50
[l ,2005,25(4) :448-454.
, . 1982—1999
0l
Menzel A, Fabian P.

[Jl.

,2007,62(1) :41-50.

Growing season extended in

7]

[8]

9]

[10]

(11]

(12]

[13]

[14]

[15]

[16]

[17]

[18]

(19]

[20]

Europe[J]. Nature, 1999,397(6721) :659.
Chmielewski F M, Rétzer T. Response of tree phenolo-
gy to climate change across Europe[ J]. Agriculture and
Forest Meteorology, 2001,108(2):101-112.

s . 1980—2005

[Jl ,2010,29(12) .

2317-2326.
Piao SL, Fang ] Y, Zhou L M, et al. Variations in sat-
ellite-derived phenology in China's temperate vegetation

[J]. Global Change Biology. 2006,12(4):672-685.

’ ’ ’

[Jl. ,2009,29(10) :5195-5206.
[Jl. ,2007,27(4) :1471-1479.
(. ,2006,26(3):923-928.
b . 55 a

[Jl. .
2011,31(3):882-888.

’ ’ ’

[Jl. . 2009, 22 (6);
31-37.
0. ,2005,24(4) ;516-521.
, . . 100 a
(1. ,2005,25(5)
764-768.
[M]. ,1990:15-37.
, .80 Lyl
,1992,37(6) :528-531.
. . . . 50
LIl ,2005,63(6) :942-956.
. . .o 80
[Jl. , 2004, 62 (5);
634-646.



