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Abstract: Based on the method and technique of dendrochronology, the tree-ring samples of Populuseuphratica were
collected in'the Aksu River, Yarland River and the different sections of Tarim River. Tree-ring growth change characteristics
of Populus euphratica were analyzed in the two headstreams and the different sections of mainstream of Tarim River. The
single factor variance analysis method and Kendall W were applied to study the differences of annual ring index in the two
headstreams and the different sections of the Tarim River. The periodicity and mutation variation of Populu seuphratica in

different sections of Tarim River were analyzed by methods of mutation testing and wavelet analysis. The results show that:
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(1) The tree-ring width and the tree-ring index of the two headstreams of the Tarim River were decreased between1980 and
2010. The tree-ring width and tree-ring index of Populus euphratica have obvious declining trend in the Aksu River,
XiaoJiake and ShaZihekou, while the trend of tree-ring width and tree-ring index of Populuseuphratica in the Yar land and
XinQuman is not obvious. (2)The tree-ring index of Populuseuphratica was not consistent( W<0.5) in different sections of
the two headstreamsand the upstream and middle reaches of Tarim River. There were significant differences of tree-ring
index between Akesu River and Xiaojiake, Shazihekou; Yarland and Xiaojiake, Shazihekou; Xiaojiake and Xinquman,
Xinquman, Shazihekou (P<0.05). (3) The mutation time of tree-ring index of Populus euphratica in the two headstreams
had the same or lagged behind the mutationtime of the mainstream’s river runoff, which may be related to the duration of
river runoff converting to groundwater. (4) The variation period of Populus euphratica’s tree-ring index in the two
headstreams and different section of mainstream of the Tarim River is faster than that in their surface runoff; which may be
related to the physiological characteristics of Populus euphratica and the local temperature and moisture effect on Populus
euphratica. These results can provide reference for deeply understanding the growth change trend andirrationally protecting

of Populus euphratica forestin extreme arid area.
Key Words: tree-ring index; Populus euphratica; mutation test; wavelet analysis ; Tarim River Basin
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Fig.1 Map of hydrological stations and sampling sites in the Tarim River
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Table 1 Basic information of tree-ring sampling of Populus eruphratica in the headstreams and mainstream of Tarim river

Bt Section [ Tpe NG| 7R SETAT 1 J& 58 BB Y
B Tree core ( tree) 20 20 30 40 35
S5 1 Tree height/m 13.5 17.08 18.10 15.91 13.90
X0 Canopy /m? 48.161 55.32 59.39 35.42 41.15
F¥ 42 DBH/em 40.51 41.12 37.07 35.71 36.22
XY Tree age/a 34 34 30 32 27

(2) B H et b e e b

o 1 TR X TR A S0 OB XA SR AR AL B, A 8 M b A T LU
VR A SRS BRI AR RS ) BRI, A4 S KM, B AR 46 5 10 91 S0 B (Wi, b L
M Ko 1 AR SE R i) L ARK <1, = W,/ Y,

R i 1,2, 0 R 1 JRAERAEROFSN BRI T AE X REA A K B, 5 1R B B I
P 8T AP HTAE R K SERBEBRIIN T2 MR R 9P 1.0, BU/MEAT 0, —B7E 1.0 4
17 AR A TIE ]

(3) SERBC AL B )y v

SRR 20722 50 H7 07 1 ( ANOVA) A B FTRE AT 4R A K22 bk s R A8 Kendall B R 80k
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Fig.2  Tree-ring width change of Populus eruphratica in the

Tarim River between 1980 and 2010
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Table 2 Consistency test of tree-ring index of P. euphratica in the

each section of the Tarim River

NG| 7 LA C
Sections Rendall W F P
B seominl RIS 0.084 2.613 0.106
H 25w 0.301 9.323 0.002
R 0.009 0. 29 0.590
T 0.033 0.926 0.336
MORIER  H T 0.176 5.452 0.02
BB 0.051 1.581 0.209
W 0.005 0.143 0.705
e B 0.459 14.226 0.000
T 0.184 5.143 0.023
B fs S| 0.046 1.286 0.257

N T PR UEA R B 2 (A AR R F U R 15 FA 22 S, 20 0K 254 W T ) A7 8 48 BodE AT A I R
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Fig.4 Tree-ring index anomaly change of Populus eruphraticain the Tarim River between 1980 and 2010
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Table 3 Difference test of tree-ring index of populous euphratica in each section of the Tarim River

AR ol FrfEiR e 95% & {5 X [fl] Confidence interval
Sections Mean Difference Standard error Sig. TR lower limit FBR upper limit
Faf e, 53] IR IETH] 0.064 0.1738 0.096 0.0002 0.1278
M Je e 0.195" 0.0575 0.001 0.0817 0.3086
BB 0.0267 0.0575 0.643 -0.0868 0.1401
G| 0.264 0.0590 0.000 0.1473 0.3802
/R SETAT M I 0.131* 0.0575 0.024 0.0177 0.2448
B -0.037 0.0575 0.517 -0.1508 0.0761
Y 0.1997 * 0.0590 0.001 0.0832 0.3162
H kT B -0.168" 0.0575 0.004 -0.2820 -0.0550
YT 0.0686 0.0590 0.247 -0.0479 0.1851
B G| 0.237" 0.0590 0.000 0.1206 0.3536

= BEZER) B EVEKFA 0.05
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Fig.5 Mutation test of tree-ring index of populous euphratica in the different sections of Tarim River
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Fig.6 Wavelet variance and wavelet coefficients curve of tree-ring index of populous euphratica in the different sections of the Tarim River
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11a Sy 32 JR1 5 38 FEORYA) T 1 1 e o T T A A% 4F L) 1025 32 S5 59 5 39 2 6 AR b T 11 0 T 4500 4 4F 56 46 5088
Pk 10a Ry EJHHI

(4) BT 5w J530] op U EAG AR SR TR AR 1999 4F & A 2878 | IR SETT R WA AR e AR BUAE 1993 SRR T
ZEAR | Je EWTTHIZE 1995 4R & A= 5848 i Yl -5 00 73T 1 Wi T I A1 P B 8 W 42
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