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To investigate the response of wood density to climate change wood density of Picea crassifolia trees
at lower tree line in the middle Qilian Mountains northwestern China was measured using Silviscan-3.
Chronologies of annual earlywood latewood maximum and minimum density were established by
dendrochronological methods. Relationships of chronologies to monthly mean maximum minimum
temperatures and monthly precipitation were analyzed. The results indicated that wood density of P.
crassifolia trees positively correlated with temperatures and negatively correlated with precipitation.
Annual and earlywood density significantly correlated with monthly mean temperatures in June to
September with monthly maximum temperatures in June July and September and with monthly
minimum temperatures in October in previous year and in July and September in current year. Minimum
density significantly correlated with temperature in June to August with monthly maximum temperatures
in June and July and with monthly minimum temperatures in July. Annul density significantly correlated
with precipitation in March. Earlywood and minimum density significantly correlated with precipitation in

June. Latewood and maximum density did not show significant relationships with temperature and
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precipitation

latewood density was less sensitive to climate than earlywood density. Those results indicate

that temperature has directly influence and precipitation has indirectly impact on wood density

temperature in summer is main climate factor influencing wood density of P. crassifolia in Qilian

Mountains northwestern China.
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Fig. 1  Monthly precipitation and average temperature of Qilian Meteorological Station in the period of 1957—2009
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Fig.2 Cross section and wood density profile of P. crassifolia
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Tab.1 Wood density of P. crassifolia geem ~?
0.39 0.33 0. 67 0.25 0.8
0.05 0.03 0.07 0.03 0.09
(MS) .
(R1.R2.R3) . (PCl) . o
( SNR) . ( EPS) 0. 85
2 o )
23
19
2
Tab.2 Statistics of wood density chronologies
MS 0.10 0.09 0.10 0.10 0.10 0.09 0.08 0.10 0.10 0. 10
R1 0. 49 0.48 0.30 0.30 0.53 0.43 0. 46 0.30 0. 30 0.53
R2 0. 69 0.55 0.32 0.30 0.59 0. 67 0.55 0.32 0. 30 0.59
R3 0. 49 0.48 0.30 0.30 0.52 0.42 0.45 0.30 0. 30 0.52
PC1 51.4 51.6 32.6 32.4 54.6 46.1 50.3 31.6 30.2 54.3
SNR 48.5 43.3 19.0 19. 1 49.0 37.3 39.5 16. 6 17. 1 48.1
EPS 0.98 0.98 0.95 0.95 0.98 0.97 0.98 0.95 0.95 0.98
'Rl R2 R3
3 o N
2
0.1 2526 0.95 .
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Fig.3 Standardized chronologies of wood density of P. crassifolia
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Tab.3  Correlation coefficients of wood density with monthly mean temperature and monthly precipitation

from October in previous year to October in current year

O 0 N A kAW N =

—_
S

10 0.07 0. 06 -0.19 -0.23 0 0.23 0.20 0.14 0.13 0.19
11 -0.04 -0.09 0. 06 -0.07 -0.07 0.18 0.21 01 0 0.17
12 0. 05 0.03 0.10 0.04 0. 05 -0.05 -0.04 0. 05 0.08 -0.03
-0.03 0.01 -0.07 -0.09 0.02 -0.09 -0.17 -0.11 -0.18 -0.15
0.17 0.09 -0.04 -0.14 0.08 -0.05 -0.02 0.14 0.14 -0.05
0.05 0.09 0. 04 0.03 0.11 -0.28% -0.22 0.15 0.17 -0.24
0. 06 0. 04 0.16 0.18 0.06 0.10 0.13 -0.08 -0.14 0.12
0.15 0.12 -0.02 -0.04 0.12 -0.26 -0.17 0.22 0.23 -0.20
0.32% 0.34* -0.16 -0.19 0.39*  -0.26 -0.33% 0.21 0.21 -0.35%
0.35% 0.37%* -0.12 -0.20 0.46%* 0.12 0.07 0.09 0.07 0. 04
0.24* 0.24* 0.13 0.08 0.26%  -0.07 -0.11 -0.10 -0.18 -0.06
0.38% 0.34* -0.02 -0.09 0.26 0.15 0.11 -0.26 -0.22 0.16
0.10 0.11 0.08 0.09 0.02 0.14 0.17 0.09 0.10 0.13
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Tab.4 Correlation coefficients of wood density with monthly maximum and minimum
temperature from October in previous year to October in current year
10 -0.20 -0.19 -0.18 -0.22 -0.21 0.23 0.23 -0.09 -0.11 0.18
11 0.06 0.01 0. 00 -0.12 0.02 -0.07 -0.12 0.10 -0.03 -0.16
12 0.11 0.10 0.09 0.02 0.10 0.04 0.02 0.13 0.08 -0.01
1 0. 06 0.14 -0.09 -0.10 0.11 -0.04 -0.04 -0.03 -0.09 -0.05
2 0.21 0.14 0.02 -0.12 0.03 0.11 0.03 -0.02 -0.11 -0.01
3 0.07 0.12 -0.04 -0.07 0. 00 0.01 0.01 0.13 0.13 -0.11
4 0.10 0.10 0.09 0.15 0.02 0. 04 0.02 0.17 0.13 -0.13
5 0.15 0.11 -0.07 -0.09 0.18 0.00 0. 04 0.12 0.07 -0.10
6 0.42%* 0.46%* -0.23 -0.26 0.51%* -0.01 -0.03 0. 06 0. 05 -0.02
7 0.31%* 0.33%* -0.05 -0.17 0.29%* 0.33%* 0.35%* -0.18 -0.13 0.32%
8 0.18 0.23 0.21 0.20 0.10 0.16 0.11 0. 05 -0.04 0. 06
9 0.29%* 0.28%* 0.08 0.01 0.01 0.30%* 0.26 -0.15 -0.19 0.16
10 0.03 0.01 0.08 0.08 -0.11 0.15 0.19 0.01 0.01 0.14
° 10 ~25 C
6.7.8.9
6.7.9 o,
10 7.9 0.5 C 4—10
; 6.7.8 0 ( 1) 10
6.7 7 -5 < 2 C
° 3 11 C.
6
° 6.7.9
o 3
° 6
;
31
4 N
27 .
o Deslauriers 6.7.8.9
6.7.8
. Pant 10 ( Cedrus
o deodara)
Hansen » Xiong v
( Halocarpus biformis) o
5 Cleaveland *
o 5— ( Pseudtsuga menziesii)
9 ( Pinus ponderosa)
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