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Effects of air temperature in growth season on Masson pine ( Pinus massoniana) radial
growth in north subtropical region of China. FENG Xiao-hui', CHENG Rui-mei', XIAO
Wen-fa', WANG Rui-li', WANG Xiao-rong'*, GAO Bao-qing’ ('Key Laboratory of Forest Ecol-
ogy and Environment , the State Forestry Administration ; Research Institute of Forest Ecology, En-
vironment and Protection, Chinese Academy of Forestry, Beijing 100091, China; >Hubei Forestry
Academy, Wuhan 470039, China; *Forestry Administration of Nanzheng County, Hanzhong
723011, Shannxi, China). Chinese Journal of Ecology, 2011, 30(4) . 650-655.

Abstract; Longer growth season has been confirmed due to the elevated temperature in recent
decades. Though the changes in the duration of growth season could affect tree productivity, it’s
unclear how the growth season with different initiating temperature affects the radial growth of
tree. In order to investigate the effects of growth season’s variability in temperature to the radial
growth of Masson pine ( Pinus massoniana ) and search for the sensitive temperature to the
growth, old Masson pine stands in Hanzhong, the northwest margin of north subtropical region,
were chosen as test objects, with their tree ring width index chronology from 1945 to 2009 meas-
ured by dendrochronology method. The air temperatures on the first day, last day, and in the
whole growth season as well as the active accumulative temperature during growth season were de-
termined based on the daily mean temperature of Hanzhong, and the relationships between the
temperatures and chronology were analyzed. The results showed that the growth season with initi-
ating temperature 6. 0 C-7.5 °C had negative effects on the tree ring width index chronology,
with 6.0 C being most significant. 10.5 °C on the last day had significant positive effects on tree
ring growth. 10.0 °C and 10.5 “C in growth season were significantly positively correlated with
the tree ring growth, and the active accumulative temperature during growth season was also sig-
nificantly positively correlated with the growth. These sensitive temperatures were respectively
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corresponding to the onset of photosynthesis, needle emergence in spring, and shutting down of

cambium activity in autumn. Our study suggested that elevated temperature led to the changes in

phenophase, and thereby, affected the radial growth of P. massoniana in Hanzhong.

Key words; Masson pine ( Pinus massoniana) ; tree ring; temperature ; active accumulated tem-

perature ; growth season.
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Fig. 1 Monthly mean precipitation and temperature of
Hanzhong meteorological station
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Table 1 Descriptive statistic of Masson pine tree-ring chro-
nology

GEHRE
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/s 84/198
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HURSE 0. 302
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JF 50 [ A G B2 0.319 0. 365
RIS 0.748 0.774
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HHUR S 0.310 0.310
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B — W 2% 0. 587 0. 580

TV BREZNSE R S ERINAER  RES TR
MR 2,31)
2.2 DU XA AR AR (1 AR AR L

PN 1951 4RIt XA G e sk Dok T 2 8
BAFREE R, 10 °C ) H B[R] B i R & H
BFAAEIR | =10 °C AR RORRL 52 U s 3G I i
e, 10.0 CIAEKBIFEER 234.2 d, | KA
2006 4F 265 d, /)N 1996 4F 214 d, =10 CiE
TS24 4605. 5 °C |, Fe i 2006 4E K 5256 C #¢ Ak 1976
££4297 °C, M5 4ERYIE SR LIE H 1980 4F
PG A= 1 TR Sh AR AR A S T s (1 3)
2.3 FRHEEMEE
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HEFE 5 2 AR R AF7E IEAHOC, Hor 10.5 C Al
10. 0 °C A2 H B[] 5 25 (47 3R IE AR G K, 4300 R
0.243 F10.251 (P<0.05),ik3| T i &M X KF,
T 10 CRAERKMERIRE, (AR ML H B
HARKEMHHCHEARTR
2.3.3 AFEEMARKBKESHERILR A
[F] 9 B2 (%) A 0] 552 A A R AR R I IEAH O, Horp



BHIGEE A - JUT Ry A SR RE X B FEAAAR ) A= I R ) 653

wer 4200
1.4 1180
12 \l 160
’ 40 z
#® 1.0 .
3z
& 0.8 ?ﬁ
& 0.6 <
7
0.4
0.2
0 . . . . . . . . . . . . 0
1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005
Ey
2 X SE#H STD #1 RES &
Fig.2 STD and RES chronology of Masson pine in Hanzhong
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Fig.3 =10 °C growing season length and active accumulated temperature of Hanzhong during 1951-2008

R2 ERMAREKEHREKEBEEYNR LB EKAMEHRENBXRY
Table 2 Correlation coefficients between chronologies and different temperatures growing starting date, ending date, length
of growing season and active accumulated temperature

R W H SRR R ZH S54RI REL AN SRR R BT TSN BUR T AE R A C R B
() STD RES STD RES STD RES STD RES
5.0 -0. 186 -0. 006 0. 160 0. 001 0.219* 0. 006 0.390 " * 0.152
5.5 -0. 149 0.054 0.183 0.012 0.203 -0.029 0.386** 0. 144
6.0 —0.258* -0.125 -0. 037 -0.117 0.202 0. 044 0.376* * 0.171
6.5 -0.232* -0.109 -0. 027 -0.104 0.181 0. 037 0.365** 0.163
7.0 -0.217" -0.047 -0.071 -0. 093 0. 146 -0.010 0.356** 0. 160
7.5 -0.227* -0.042 -0. 070 -0.102 0.154 -0.019 0.353%* 0.152
8.0 -0. 031 0.048 -0.118 -0.202 -0. 043 -0. 154 0.305* 0. 134
8.5 -0.026 0.037 -0. 043 -0.114 -0. 006 -0. 098 0.332** 0.163
9.0 0. 056 0.033 0.142 0.191 0. 041 0. 089 0.323** 0.175
9.5 -0. 005 0.017 0.118 0.193 0.079 0. 104 0.340* * 0.187
10.0 -0.217* -0.151 0.153 0.243* 0.267* 0.264 0.375** 0.199
10.5 -0.198 -0.132 0.156 0.251* 0.258* 0.261 " 0.372** 0.191
11.0 -0.127 -0.071 0. 146 0.108 0.197 0.126 0.340* * 0. 146
11.5 -0.118 -0. 059 0.157 0.116 0.198 0. 124 0.330** 0.134
12.0 -0. 149 -0. 020 0.074 0.042 0.159 0.039 0.321** 0. 127
12.5 -0.156 -0. 031 0. 084 0. 055 0.169 0. 055 0.321** 0.136
13.0 -0. 209 -0. 008 0. 068 0.133 0. 201 0. 086 0.293 " 0.077
13.5 -0.181 -0. 007 0.122 0. 140 0.215 0. 09 0.290" 0. 081
14.0 0. 002 0. 049 0.072 0.212 0. 046 0. 097 0.209 0.106
14.5 -0. 099 0. 039 0.034 0. 147 0.105 0.061 0. 266" 0.117
15.0 -0. 111 0.072 -0. 053 -0.033 0. 049 -0.073 0.230" 0.036

* P<0.05, * * P<0.01,
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