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Abstract; The Stem radius variation (SRV) was measured by dendrometer from six sample trees of Picea meyeri at the tree-
line of Luya Mountain, North China, combined with synchronized instrumental observation and measurement of habitat
temperature, moisture, etc. , from July 15" to the August 7" ( summer phase) and from September 5" to October 9"
(‘autumn phase) in 2007. The preliminary analytic results were as follows: (1) the diameter of stems varied on sunny days
with a daily fluctuation but steadily widened, while on rainy days it continuously increased during the rain but shrinked
rapidly after the rain. (2) The Stem radial increment( SRI) pattern in both phase, was fitted with a conic curve pattern,
The SRI was shown a positive value in the summer phase, whereas in the autumn phase, it was turned out to be a negative
figure first in early September but then kept as a zero constantly from the middle September on. (3) In no rain stage of both
of these phase, the stem radius variation (SRV) was negatively correlated with air temperature and positively correlated
with relative humidity ( RH) , soil moisture and soil water potential. Correlations between SRI and soil temperature were
different. Daily stem fluctuation rhythm broken by precipitation correlations of soil temperature and other factors were

different in rainy phase of both phases. (4) Through distance analysis, we found that a relative warmer and moister
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environment was suitable in autumn phase, and high RH and soil moisture was suitable for the growth of Picea meyeri in

summer phase.

Key Words: Treeline of Luya Mountain in North China; stem radial increment; temperature conditions; water conditions

Picea meyeri
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Fig. 1 Location of the study plots
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Table 1 Observation time and characters of sample trees for SRV&SRI monitor

1 BB 552 Bt HEAR G5 W 94% Dicometerac iR B
Summer phase Autumn phase No. Tree height(m) breast height( cm) Crawn width(m)
2007-07-15 2007-09-05 1# 6 30 3.7
~08-07 ~10-09 2# 4.5 14 1.5
3# 5.5 24 4
4# 4 18 1.6
5# 6 25 3.7
6# 6 23 4

2.4 FRLE S0

GeitorAr7E SPSS 13. 0 it B4 kAT , EIFE 2 7E Origin 7.5 ERAEBARMF P 21T . B Sola il B3
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Fig. 2 Stem daily variation affected by rainfall in the two measuring periods
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R2 BHABEIHEMTEELST

Table 2 Stem daily variation of each sample tree in two phases

pURTIDERZ) o T/IMELH BR8] SR RAR BRI ] ERSCFELER S
. ) WA G S . . ! - .
Measuring period Time of maximum Time of minimum Daily average SRI
No.
(month) value appeared value appeared (m)
7~8 1 13:00 ~14:30 23:30 ~2:00 3.14
2 9:00 ~11.30 0:00 ~2:30 24.81
3 10:30 ~14.30 0:00 ~2:00 34. 66
4 10:00 ~12.00 23:00 ~1:00 10.95
9~10 1 12:00 ~16 .00 21:00 ~23:00 -5.00
2 14:00 ~16:00 1:00 ~4:00 -30.43
3 14:00 ~16:00 23:00 ~1:00 -15.79
4 13:00 ~16:00 0:00 ~4:00 1.31
5 14:00 ~16:00 2:00 ~4:00 -33.78
6 1400 ~16:00 1:00 ~5:00 -15.08
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Fig. 3 SRI curve of Picea meyeri in July and August
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Fig. 4 SRI curve of Picea meyeri in September and October
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Fig. 6 Cumulated SRI of Picea meyeri in September and October
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Table 3 Correlation coefficients between SRV of Picea meyeri and environmental factors
WWAB . M el OO g dmior 0o bk
Measuring No. Wind speed Air temperature humidity Soil temperature Sm.l water 2.0cm soil
phase (m/s) (C) (%) (c) potential (kPa) moisture (% )
1 1 0.11** -0.57** -0.23** -0.26** 0.97** 0.95*"
2 0.08 -0.52** 0.14** -0.11** 0.35** 0.64 "
2 1 -0.09 -0.21** 0.58** -0.51** 0.65** 0.63*"
2 0.03 -0.14 0.55** -0.40** 0.57** -0.32**
3 1 0.06 -0.16** 0.23** 0.33** 0.76 ** -0.64""
2 -0.04 0.13 -0.01 0.70** 0.57** -0.95**
3 -0.10 -0.35*" 0.25** -0.16** 0.60 ** 0.19
4 -0.35*" -0.61"" -0.01 -0.68** -0.29** 0.10
4 1 0.79 ** -0.13** 0.69 ** 0.77** - 0.77**
2 0.87*" 0.01 0.61** 0.84** - 0.69 **
3 0.79 ** 0.04 0.66 ** 0.80"* - 0.73**
4 0.55** -0.11 0.74** 0.72** - 0.86 "
5 1 0.51*" 0.06 -0.11** 0.66** - 0.28**
2 -0.44* -0.38*" 0.46** -0.49** - 0.12**
3 -0.59** -0.34** 0.25** -0.77** - -0.09
4 -0.53** -0.38*" 0.22** -0.80*" - -0.12**

* P<0.05; % %P <0.01; F[§ the same below

®4 9~10 AHBEFNTREZELSREREFHEXRBER

Table 4 Correlation coefficients between SRV of Picea meyeri and environmental factors in September and October

S E: ) 2R e 2 k% 20cm 14 40cm + 4
Measuring ARG Air Rela'tlfre Soil Soil wa‘ter & 7](% 1 7}(%
No. temperature humidity temperature potential 20cm soil 40cm soil
phase (C) (%) (C) (kPa) moisture (%) moisture (%)
1 1 -0.32** 0.15* -0.31** 0.45*" 0.43** 0.46 "
2 -0.55** 0.50** -0.42** 0.54** 0.66 ** 0.71**
3 -0.29** 0.20*" -0.28** 0.72** 0.82** 0.85*"
4 -0.56** 0.49 ** -0.53** 0.33** 0.40** 0.46 "
5 -0.38** 0.28** -0.42** 0.75** 0.84** 0.88**
6 -0.39** 0.30*" -0.54** 0.65*" 0.72** 0.77**
2 1 -0.32** 0.52** 0.17* -0.11 0.01 -0.10
2 -0.64** 0.62*" -0.11 0.33** 0.39** 0.28**
3 -0.01 0.31*" 0.38** 0.33** -0.11 -0.20"
4 -0.08 0.16 0.15 -0.09 0.05 -0.01
5 -0.43** 0.48 " -0.29** 0.10 0.20" 0.05
6 -0.53** 0.62*" -0.30** 0.15 0.20* 0.06
3 1 -0.45** 0.28** -0.09 - 0.36** -
2 -0.51** 0.18 -0.25** - 0.43** -
3 -0.00 -0.26** -0.34** - 0.84** -
4 -0.80*" 0.64** 0.17 - -0.22 -
4 1 -0.41** -0.30** -0.11* - 0.11* -
2 0.02 0.12* 0.20** - 0.59 ** -
3 -0.32** -0.25** -0.03 - 0.33** -
4 -0.54** -0.28** -0.34** - 0.11* -
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FEREFRHAA , TR 1 A KBS BRE R 7 1 2 BE B H ol R YO 25 AR XHE B (20em 385K & |
TR ERE ROk E . K 5 R S HOKSMERFRE . BERHAN T REERES
PRIE IR T P 2 B E i AR N 20em H3R SR B S SOMERHEBE L IR | RO S UREE, o
HaESREMER A RE(EKS) .

x5 7~8 AREAMTREAERKESHREEFHERRY
Table 5 Distance between SRI of Picea meyeri and environmental factors in July and August

A HARS LA GETURRE o SPURGRER LA Py
Measuring phase No. 01.1 water Air temperature Relative humidity Soil temperature 20em soil
potential (kPa) (C) (%) (°C) moisture (% )
1 14# -0.91 -0.08 0.62 0.93 0.92
2# -0.79 0.16 0.36 0.95 1
3 1# -0.97 0.57 0.92 0.68 -0.94
2# 0.99 -0.69 -0.97 -0.78 0.98
3# -0.93 0.95 0.97 0.98 -0.96
44# 0.52 -0.95 -0.63 -0.89 0.6
5 1# 0.7 -0.92 0.48 0.61 0.98
2# 0.61 -0.91 0.78 0.57 0.91
3# -0.26 0.37 -0.59 -0.33 -0.24
44 0.58 -0.85 0.52 0.49 0.94
BEES -4 Average distance 0.19 -0.55 0.29 0.26 0.57
2 1# 0.38 -0.99 0.9 -0.55 0.97
2# -0.88 0.03 -0.33 0.77 -0.15
4 1# 0.53 0.45 -0.46 0.51 0.45
2# -0.12 -0.52 0.67 -0.66 0.25
3# -0.71 -0.66 0.59 -0.44 -0.21
44# -0.18 -0.7 0.76 -0.59 0.52
PHES -4 Average distance -0.26 -0.15 0.28 0.07 0.26

3.4.2 9 ~10 AT £ K E 535 E TR

9 ~10 A AR RE T N A REAR T2 0 A KB SIS 7 5P 288 ol 2m K0 - i BE A
W2 BE \40em IRE/KE 20em HIREKE  HHOKS = EE, RS TR 2= SRR KB ROy
1E, 5 HA &3R5 B 7 B P 30 T (E, ZERE T A 42 i A KR SRR R 1 P S BE S o 0B KR
N AEXHE L A OK 20 40em TIREKE BEE ERE. 5B 2 RERER b 7E
(%6).
4 ZR5it
4.1 BFFRTER B2

ERZFPH, AW TR B A REMREFEZS E8 A1 H ~4 HZE M AR A, X B E
PIBITSE DX P 7K B S el , 305 7R T e, ARG Al A R K 20, T BB R B ) AR KB T MR IR
W Gebler % A EI, £ K BN T R BEHIFMERAMEI LR

ARZERY, B A RKEE AR AESINE 0 AR RE,9 H29 H ~10 A4 HZIE, BB
WA AR AR N U, ATF B A A R BN, 5 2 BN L3R S 304 KOsl , Bk ZIRIE AT RE 2
BREAERKHEERER",
4.2 PR

HERZFPH, AFESEA K, X —i B A BB BERE 24 ¥R RBURLEBOR, 7E 400 ~
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500wm Z[A], 1# 4# R4 R BEAK, A7E 140 ~ 160pm Z[H]

F6 9~10 AMEAMTRERERKESHREEFHERRY
Table 6 Distance between SRI of Picea meyeri and environmental factors in September and October

N yi =R zs X 20cm 40cm
No. potential temperature humidity 20cm soil 40cm soil
phase (kpa) (C) (%) ) moisture (% ) moisture (% )
1 1# 0.19 0.1 -0.1 -0.08 0.17 0.11
2# -0.42 0.25 -0.04 0.71 -0.39 -0.36
3# -0.47 0.05 0.04 0.75 -0.42 -0.37
4# 0.14 -0.45 0.47 -0.07 0.14 0.28
S# 0.06 -0.54 0.6 0.49 0.11 0.24
6# 0.29 -0.64 0.63 -0.1 0.29 0.44
3 1# -0.57 -0.81 0.21 0.75 -0.57 -0.57
2# -0.59 -0.17 0.4 0.55 -0.59 -0.59
3# -0.53 -0.91 -0.04 0.84 -0.53 -0.53
4# -0.25 -0.29 -0.08 0.38 -0.25 -0.25
P B -3 Average distance -0.22 -0.34 0.21 0.42 -0.2 -0.16

2 1# 0.38 -0.62 0.81 -0.31 0.15 0.08
2# 0.55 -0.53 0.72 -0.4 0.16 0.07
3# 0.4 -0.46 0.6 -0.46 0.21 0.14
4# 0.03 -0.12 0.15 -0.2 0.09 0.07
S5# 0.7 -0.39 0.51 -0.6 0.19 0.15
6# 0.26 -0.73 0.85 -0.06 0.2 0.11
4 1# 0.18 -0.64 -0.14 0.62 0.18 0.18
2# -0.42 -0.19 0.07 0.37 -0.42 -0.42
3# -0.15 -0.17 -0.06 0.63 -0.15 -0.15
4# -0.13 -0.45 -0.49 0.03 -0.13 -0.13
WH B 44 Average distance 0.18 -0.43 0.3 -0.04 0.05 0.01

HERZFARH, SR RPUEARA B MR AL . %0 B i 9L H R, TR AR
BETH" . EHATFRM KSR, R R, 2R T R, MRS 757K 43, (BRI ph ek 5
BURRIR IR T L 390K 3, FBURFBK X, TR SR
4.3 W S ER TR

BEEAR SR T W T1em B AR 5 ORE B AR —BL 5= AHB AR, Ft 5= <R
BETUARSR, 52 SRR B IEASR . AR T2 284k 5 + 3R BE A9 R — B, T BB f T &R AR T
FEIa A A I V™ (45 ALty BN 18] K 6 3 R SR BE 22 S i A, AR M 7K 0 R AR DL 22 53t R e X — B R
RS o AR A 42 1 B AT 7K 20 2% B Wi O A P 2 U BE Al , B 5y 52 B RS WA ARG B K BB 7 H) - 9B B
il , 7RG AR , B AARER B K BE T %2 BIA RIFR BER A , TN A R AR 5 39638 BE (w2 AN — B

R ZAR AT, SRR K 7 28 A B R BEAT A e 22 57, S BOCHL S R I 2= SR
MR R RA—ZL
4.4 WTREHERSHFEETER

7 ~8 FAGrARRETTH , AR EE | 3RS KR | PR BE MU T I A AR 1) A K B B B TR, MG
R IR ARG YR NP BER R K, IR EK B R R ARE A FE R KK Bt X PIE 2
BHEAFRE T —MEEMERSM. FRNGRI . e KRS 2 IRBEHRE 7, L 7TEESEX 5
ZIHARZEAT IR AR R ATIA N, 1 ~ 8 A AR BE AR AR A KR A 56, B IR D B IR B A A F - 3
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