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Response of Radial Growth of Populus euphratica to Temperature
and Runoff in the Middle Reaches of the Tarim River

KANG Lifei'*, YE Mao'*"

(1 College of Geography and Tourism, Xinjiang Normal University, Urumqi 830054, China; 2 Xinjiang Key Laboratory of Lake

Environment and Resources in Arid Zone, Urumqi 830054, China)

Abstract: Based on the theory and method of dendrochronology, we studied the response relationship be-
tween the radial growth of Populus euphratica and the temperature and runoff in the middle reaches of Ta-
rim River by means of interdecadal mean, correlation analysis and multiple linear regression, in order to
understand the radial growth law of P. euphratica and its response to environmental change, and finally to
provide a theoretical basis for the protection and management of P. euphratica forest. The results show
that: (1) during the period from 1983 to 2014, the periods with the highest temperature and the lowest
runoff in the middle reaches of the Tarim River occurred between 2005 and 2009, and the annual ring width
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of P. euphratica reached the minimum during this period; From 2010 to 2014, the width of the annual
rings of P. euphratica appeared to be the largest and narrower. (2) The radial growth of P. euphratica in
the section of Shazihekou is mainly affected by the runoff in the growing season from April to September.
The runoff in the previous year also has a certain lag effect, but the effect of temperature is not obvious.
The radial growth of P. euphratica in the section of Aqike was greatly affected by the runoff from January
to March. The high temperature in June of that year and November of the previous year became the limit-
ing factor for its radial growth. (3) Sufficient runoff in spring and summer and the autumn of the previous
year are the ideal conditions for the radial growth of P. euphratica in the section of Shazihekou. However,
in some of these three seasons, the runoff is small and the rest is sufficient. It is still possible to form a
wide tree-ring, but if the runoff in these three seasons is not sufficient, narrow tree-ring will inevitably be
formed. The ideal condition for the radial growth of P. euphratica in Aqike section is that the lower tem-
perature is more favorable for the radial growth of P. euphratica in the next year when the runoff at the
end of autumn is small. The results show that the radial growth of P. euphratica in the middle reaches of
Tarim River has a positive correlation response to runoff, a negative correlation response to temperature
when runoff is small, and both of them have a lag response.

Key words: the middle reaches of the Tarim River; Populus euphratica ; tree-ring index; runoff; air tem-

perature
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Fig. 1 Distribution of sampling points and meteorological and hydrological stations
in the midstream of the Tarim River
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Fig. 2 Temperature and runoff in the middle reaches of the Tarim River and the interannual mean

and trend of the ring width index of P. euphratica
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Table 2 Statistics of monthly runoff of Shazihekou

in special years
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Table 3  Statistics of the monthly average temperature

of Aqike in special years

FRAEEH T
SEARy Dominant environmental factor
Year
Q . /10°m* Q “//lox m’ Q“//lox m’ Q. /10°m®

1991 1.154 0.151 0. 104 3.027

1999 0.699 0.142 0.237 2.678
b ity

Wide 2006 1.73 0. 39 0. 059 4,982

tree-ring

2011 4. 687 1. 498 1. 201 4,578

2013 2.726 0.735 0.298 4.901

1996 0.415 0.111 0. 036 2.759
FEATAE
Narrow 2000 0. 546 0.181 0. 00 2. 866
tree-ring

2009 0.771 0.016 0. 00 0.129

HQ Qo Qoo QM HFRR HAE 4 8 ]\ E—4E 10 A 11 J

AR B

Note: Qs Qs» Q 1o» and Q_,, represent the runoff in April, Au-

gust, and October and November of the previous year

E 378
Ay Dominant environmental factor
Year
T*ll ’/ (\ Tnmx*ll ’/ C
1991 2.3 10.2
1993 1.1 8.8
e e gon
i o e
Wide tree-ring 1997 2 9.2
2001 1.4 7.9
2010 1.8 7.5
2003 4.1 12.3
P S
N AR 2005 3.4 10.8
arrow tree-ring
2007 4.7 11.4

*.T |1%%/J;‘L4q: 11 A E'Ziéj/‘:_\liﬁl-’rmux H?‘%/J;‘J_‘qu 11 A ‘szﬂjl%
G

Note: T_,, represents the average temperature in November of the
previous year, and T,.. i represents the average maximum temperature

of November of the previous year
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