27 2 Vol. 27 No.2
2007 2 ACTA ECOLOGICA SINICA Feb. 2007

Larix principis-rupprechtii

1 1 = 1 2 1 1
1. 100091
2. 010019
2005 6~9 Dendrometer 5
< 10mm
3 = 10mm
Deslauriers
6~7
27.0 ~44.2pm 8~9 10pm
3
1000-0933 2007 02-0432-10 Q142 Q948 S718.45 A

The growth in stem diameter of Larix principis-rupprechtii and its response to

meteorological factors in the south of Liupan Mountain
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Abstract The growth pattern in stem diameter of five sample trees of Larix principis-rupprechiii was measured by using
dendrometer from June to September in 2005 in the south of Liupan Mountain Ningxia. The results indicated that in the

days with daily rainfall <10mm the daily fluctuation of stem diameter presented a periodical cycle and it could be divided
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into three phases shrinking phase expansion phase and growth phase. However daily fluctuation of stem diameter
presented a different pattern at in the days with daily rainfall =10mm and followed clear days. Based on the method defined
by Deslauriers et al. for estimating daily growth of stem diameter a modified method was presented to calculate daily and
cumulative growth of stem diameter and the results showed that seasonal pattern of daily growth were similar among five
sample trees. During June and July period stem grows quickly with an average growth rate in stem diameter at 27.0 —44.
2pm per day. Relatively It grows slowly during August and September period with a mean growth rate at 10 pm per day.
Both daily and cumulative stem growth were significantly different among sample trees which could attributed to the
difference in tree domain and their positions in the stand. The pattern of cumulative growth could be fitted by the power
function satisfactorily. Principle Component Analysis and Partial Correlation Analysis indicated that the meteorological
factors could be classified into three groups and daily precipitation minimum daily temperature average daily solar

radiation and average daily vapor pressure deficit were four significant factors to determine daily stem growth.
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Fig.1 Mean monthly temperature and precipitation at Jingyuan County in 2005 bars and 1995 —2005 lines
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Table 1 Characters of 5 sample trees of Larix principis-rupprechtii for stem diameter change monitored in 2005
Canopy m Coordinate
Tree number ~ Sensor number  Tree class ® Height m DBH cm X Y
Height Diameter m m
20 DC 1 . 15.0 15.20 12.8 1.65 10.9 7.5
Codominant
29 DC 2 . 16.4 14.40 13.8 1.94 14.5 11.6
Dominant
30 DC 3 . 12.4 11.00 9.3 1.36 10.8 11.5
Intermediate
31 DC 4 . 11.8 9.20 9.2 1.35 8.7 11.3
Intermediate
37 DC 5 . 16.2 14.00 13.4 1.85 11.6 14.0
Dominant
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Fig. 3 Daily changes of stem diameter and division of three variation

phases of Larix principi-rupprechtii
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Table 2 Initiation time of three phases of daily change of stem diameter of Larix principis-rupprechtii
DC DC number DC1 DC2 DC3 DC4 DC5
Contraction phase 7 14 ~12 06 7 26~12 28 6 14~12 02 6 54~12 04 6 19 ~12 05
Expansion phase 12 50 ~21 52 11 45 ~21 47 13 32 ~21 28 12 42 ~20 46 11 53~21 13
Stem increment phase 0 38 ~15 48 1 25~15 35 132~18 08 3 05~21 47 0 57~16 19
2
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Fig. 4 Seasonal changes of stem diameter of Larix principis-rupprechiii
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Fig. 5 Seasonal changes of cumulative stem diameter growth of Larix principis-rupprechtii
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Table 3 Monthly means of daily stem diameter growth of five sample trees of Larix principis- rupprechtii

6 Jun. 7 Jul. 8 Aug. 9 Sep.
DC1 27.0 0.019% * +£18.2 33.3 0.023% +16.6 -4.2 -0.002% +9.9 6.0 0.004% =+8.4
DC2 28.6 0.020% +40.4 36.4 0.025% +38.7 -9.3 -0.006% +10.8 9.3 0.008% =+15.2
DC3 32.8 0.030% +£23.0 34.2 0.031% +29.6 -1.8 0.002% +10.7 3.6 0.003% +5.5
DC4 44.2 0.050% =+22.5 56.9 0.065% +35.6 -0.9 0.001% =+11.7 7.9 0.009% =+7.7
DC5 35.8 0.027% +30.0 45. 3 0.034% +28.5 -3.2 0.002% +12.7 8.6 0.006% +9.8
® The values in the bracket are relatively stem growth rate
3.4
P Tm(‘,an Tmin Tma_\' R mean
WSI]](‘BH RHm(‘,‘dn VPDm(‘,i‘n
Principle Components Analysis PCA
4 5
4

Table 4 Correlation coefficients matrix among micro-meteorological factors

. - mean P Riean WS ean RH,, 00 T o Toin VPD,can
Correlation coefficients ) ’ ’ ’
Tean 1.000** 0.144 ** 0.280 ** 0.427** 0.067 0.841** 0.895 ** 0.287 **
P 1.000 -0.443*" 0.026 0.424** -0.125 = 0.338*" -0.369 **
R,ean 1.000 0.159 = -0.718*" 0.647 " -0.081 = 0.779 **
WS ean 1.000 -0.020 0.307 ** 0.386** 0.199 =
RH,,.., 1.000  -0.313** 0.379** -0.391*
T 1.000 0.585"* 0.591 "
Tin 1.000 -0.041
VPD,, .n 1.000
ok ok P=0.01 P=0.05 The values marked * * and * mean they are significant at P =
0.01 and P =0.05 respectively
5
Table 5 Eigenvalue and contribution in PCA
Component 1 2 3 4 5 6 7 8
Eigenvalu 3.478 2.651 0.780 0.681 0.282 0.080 0.028 0.021
Contribution % 43.475 33.143 9.753 8.510 3.521 0.996 0.346 0.256
. L 43.475 76.618 86.370 94.881 98.402 99.398 99.744 100. 00
Cumulative contribution %
5 76.618% 23.382%
Y, =0.879VPD, . +0.667T,. +0.851R.. —0.683RH,  +0.295T  +
0.427T,.. —0.363P +0.389WS, 5
Y, = —0.343VPD,. +0.369T. —0.324R.__ +0.640RH . +0.9187 +
0.750T,.. +0.560P +0.405WS,
Yl VPDmean RIIIPBH RHmean P
Y2 min mean P RHmean
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Table 6 Partial coefficients between daily stem growth of Larix principis-rupprechtii and meteorological factors

Nomer T e T T P - WS e RH,,, VDo oo mumber
DC1 0.252 0.034 0.418** 0.496 ** -0.315"" -0.126 0.360 ** -0.255*" 125
DC2 0.229 -0.012 0.420** 0.480 " -0.322"" -0.080 0.369 ** -0.272 = 125
DC3 0.271* 0.073 0.416"" 0.477** -0.224 = -0.090 -0.304" -0.198" 125
DC4 0.394 " 0.209 0.477 " 0.495"* -0.093 0.012 0.226* -0.079 *" 125
DC5 0.269 0.056 0.428 ** 0.501 ** -0.267 = -0.119 0.339 ** -0.232 = 124
DC1-5 0.272 0.063 0.423** 0.480 ** -0.247 " -0.079 0.319 ** -0.210*" 619
® k% P=0.01 P=0.05 DC1-5 5 The values marked

# % and #* mean they are significant at P =0.01 and P =0. 05 respectively The values in the line of DC1-5 are gained by using data from all of five

sample trees

PCA

Y= -7.131 +5.242P -0.085 R +10. 8487 - 60.807VPD R =0.558 n =619
Y pm P mm R W-m™? T
C VPD KPa F
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