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Response of radial growth of artificial coniferous forest to hydrothermal

conditions in Saihanba Area
XIONG Qianzhi'*, DU Enzai'’, XUE Feng'?, LI Wenqing'”, ZHOU Zijian'>, ZHAO Shoudong'”,
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Abstract; The research on the responses of tree growth to the hydrothermal factors in the marginal areas, such as the agro-
pastoral ecotone, has played a vital role in revealing the ecological impacts of climate change. To probe into the influences
of hydrothermal condition on the artificial coniferous forest growth, and the characteristic features of tree growth to its
hydrothermal factors within different coniferous tree species, we chose the Saihanba Area, where the largest artificial
coniferous forests in the Asian region were growing, as the sampling area. We sampled the tree ring data in high age-class
artificial forests from two dominant afforestation species, the Larix principis-rupprechtii (larch) and the Pinus sylvestris var.
mongolica (pine) , and built up two standard tree-ring width chronologies for those two species based on lab analyses.
Through examining the correlations between the chronologies of the two species and the local climatic factors including air
temperature , surface temperature, precipitation, vapor pressure deficit, and so on, we have further revealed the similarities
and differences of those two species in responding to the driving hydrothermal factors. The results are shown as follows. The

growth of the larch was limited by the drought stress in June, July and September, and by the excessive rainfall in August,
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but promoted by the warm surface temperature and relatively more precipitation in winter. Similarly, the growth of the pine
was confined by the drought stress resulted from the higher temperature in whole summer, as well as by the over-wet rainfall
in August, but promoted apparently by the warm surface temperature in August, as well as by the relatively higher level in
the lowest mean surface temperature in spring. The above results suggested that in Saihanba Area, the larch confronted more
severe drought stress than that the pine did, but at the same time the larch underwent stronger stress in lower surface
temperature than that pine did. Concerning the ever-increasing trend of temperature in the whole region in the coming
future, we are inclined to predict that the Pinus sylvestris var. mongolica might be a better and more suitable tree species
than that of Larix principis-rupprechtii for further afforestation and reforestation management in those large semi-arid regions

such as Saihanba and the similar areas.

Key Words: tree rings; radial growth; climate change in hydrothermal conditions; artificial forest; surface temperature
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Fig.1 General situation of study area and location of tree-ring sampling sites and meteorology stations
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Table 1 Sampling sites information of tree-ring sample core in the study area

i s s AR CR/85) R
Tree specie Latitude /N Longitude /E Sample size ( tree/ core ) Altitude/m
AL IEMHS Larix principis-rupprechtii 42 °24'33 " 117 °19'9 " 25/100 1590
PR Pinus sylvestris var. mongolica 42 °23'35" 117 °14'59 " 25/98 1480

P vy 8] 9250 5 SR KR Stokes A5 M7 LA TAE AL A TIAL B ) R AE S BT T J5 HEATHT S, AR CR
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Fig.2 Annual trends of air temperature, surface temperature, precipitation and vapor pressure deficit and monthly variation trend of
temperature and precipitation from 1988 to 2016 in Duolun County Meteorology Station
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Table 2 Standard chronological statistical parameters
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SEI R Mean sensitivity (MS) 0.32 0.195
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INHERFBE X [E] Common intervals 1988—2016 1988—2016
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Common interval parameters Mean inter-series correlations ( Rtot) ' ’
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Variance in first eigenvector ( PC1)
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Standard deviation (SD)
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MR TR
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Fig.4 Correlation coefficient between chronologies and monthly climatic factors
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principis-rupprechtii

o Al —4F ; B £ R B R b A SE P<0.05

3 e

RIAAE R KB T 2R B S /K AR i 4 22 5 06t SR ACAR B i A AR SRR PEAR DG AR
JITRITFE B AL AL RIS 0 31 s T 7 W B RS R S B A 8 AN () 2 336 TR AR b, ok | T A A
T RIS SRR TR AN TR SR R & AR 56 S AR ™ P8 ORI 23 B0 32 1 i R 52
Wi, 715 ELHAE 7K 37 75 10 ) A 200 25 2R K 43 R 2R WO 43 e 1B PR AE
3.0 PIBARAR ] A R K PR A e 137 A R B4

PR Fofi 2 1] A 4 Xt A R R i A — i AR B SR B IR R A 1) AR KRR Z 3 2 6.7 H miilid +
YRR 8 H i ZREK IR (B 4) . Z T 6.7 H A Aedbst IR AR 1) A KR RE R A 30 B 1y
2 BRI SR N, SALOGH A A VR TR, IR A 482 i AR AR K 5 8 H B
KBRS, AT RER H 2 4 8 A B FERLFEK (I 1) SECR S B AR FARR)E SRR Kb P, 25
WA R AR A OB R T R SO T R T DA R PSRRI AR K 56,7 H BEK R IEARDR,
LA 6.7 H VPD BYSAHSCAFLAMAIE . 5 SR FIIX BRI 5 2, 7R IR Be_ B R BUSHIXRRE

http ; //www.ecologica.cn



&t
3
=

5378 2 R i

Thnin

AT ax
STmean
ST

IIIIIIIIIIIIIIIII_____________.._____
ATwmin

1988—1998
1989—1999
1990—2000
1991—2001
1992—2002
1993—2003
1994—2004
1995—2005
1996—2006
1997—2007
1998—2008
1999—2009
2000—2010
2001—2011
2002—2012
2003—2013
2004—2014
2005—2015
2006—2016

.
e e

Ay Year

1 1 1 1 | 1 1 1 1 | 1 1 1 1
6 7 8¢c6¢9 6 7 9 ¢c6c¢9 1 6 7 8c6¢9 6 7cl2 1 5 7 8 c6c82 6 7 8 c6¢9 6
H 4 Month

Ee6 HEFRER|EEFRZHRXAMIBINEXRY
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TRSFIO SRS, 28X VPD BRI EAN g, PR e 28 IS 7 7 AR SCIR A WK T AR D55 o PSR Ao 7 23 M
DT AR AR 2E 5 BT RAXTR R (8 ) P 9 OC £ BAT ORI DG RR AR BV SR Rl i e, R IO
THOK SRR, 2R BCE RSB, X TR AN, S AR AR AR AR T 0N, A0 Rt A Rk
T REARMR R, W25 5 X g Aol A A BT 5 T AR 5 T At a0 SR Gl i s A (50 2 DR 28 B it i
(7 7375 e e E S i L 2 PR v ) P MR S 3 T G B 22 RO 5 77 W, DT Rl A8 1] A 1 A2 B S S ol . A
Xt R 1 22 S 7, ARk = A 1) L 32 B e RGP 42 il AN R T AR v A A8 i 2R I, LR ERTAR ] g
PRI S R T i o v 8 14 9 e A K B T4
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3.3 XIS PR AR i) A= A AT RESZ I

AT AT T 1987 LISRAE N4 H 43 /K SR Int ] A28 A 3, 3 ad oo Ay — T 1l LA HY AR R R AT
(3—5 A) AERFJEH(7—8 A) VPD BRI E KT (AT —4F 11—12 H 54 13 H) 173
M3 BT s A A, LRV 34 e R R 3k ) BRI e 4 (1 3) o 5 — T AR SCHY B 7 i R 3R s
PR AR ) AR5 P R AR R A R BLIE ARG OC AR, 5P B il /e 8 A B BULIEAMISCE R A8 445 1 A M
—AF AR A — LU R S B TEARSRRAE . DRI, M2 A7 T f s 1)1 147 St 1 24 i R M i 4 34
IS ARARARIR X R RE AL AR TR 5 A R AT REARAH R A2 2 | A T AL v MRS T2 4 2 A
XI5 o F I, R TR, S A0 2 R A — B S P B S T A 2 S M DX R AT AR 2 AR T
SR

(1) ZEF MRS e A% AR A R AR T FA B R AR R AU REAS AR (EPS) B i 0.9, 2T 5T
AR R AR EE 2R 57 4 7] SERT R

(2) ZEZEIIH XN TARAR 1] A A P R B 2 52 3910 20 5 2 ) e it 57 P R K 2 4 2 i 1K 3t 1Y
AR, Fh T PR OO PR IE AR AL ) 22 57 RH EEBCT 55, AL P A 52 T AR 5 TR TR, RS A 52
Lo (iSRRI ) SIS RSB | 73 /A

(3) FEZE I IR A9 T 52T, B T4 ARG P T RE R 7 , 9 AR AL 7 AR AT L slV/F 2 SIS 5 T 26
FIANTHE IR
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