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Climate response mechanism of radial growth of Picea crassifolia in low altitude

area of middle Qilian Mountains
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1 Key Laboraiory of Western China's Environmental Systems ( Ministry of Education) , College of Earth and Environmenial Sciences, Lanzhouw University,
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Abstract: To study the climate response mechanism of tree radial growth using physiological models is important for
understanding the physiological mechanism of tree growth, predicting changes of forest ecosystem in climate change
scenarios, and providing suggestions for forest protection and management. Based on the tree-ring records of Picea crassifolia
in the middle of the Qilian Mountains, the Vaganov-Shashkin model was used to simulate the radial growth of Picea
crassifolia. The physiological mechanism of the radial growth of Picea crassifolia was also discussed. The results showed that
precipitation was the main factor affecting the radial growth of Picea crassifolia in low altitude area of middle Qilian
Mountains. Precipitation from May to August directly affected the radial growth of Picea crassifolia, and precipitation in last
September also affected the radial growth of Picea crassifolia. It is suggested that the irrigation amount should be increased

appropriately in May-August in afforestation of Picea crassifolia.

Key Words: Picea crassifolia; radial growth; response; physiological mechanism
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Table 1 Statistical characteristics analyses results of chronologies

KA Sampling point P1
AEFZEH Chronologies FREAE & ZAHAER
[ 4ERTBE Common period 1859—2016 1859—2016
FEAR [B]HHE REL Mean correlations among all radii 0.631 0.699

W E]H] X R HX Mean correlations between trees 0.668 0.735

[F] — A AR [ SES [E] AH 56 222X Mean correlations within trees 0.627 0.695
{EMELE Signal-to-noise ratio 78.755 106.786
FEA B 5 HRIE Expressed population signal 0.987 0.991
AEFREE— T SRR 7 2% Variance in first eigenvector 65.1% 71.0%

P1: REERACT

12 SRBH

RSB I TR U (1000157 36'E,38°33" 36" ¢ ¥ =t - {30 .
N)BRIE , ETRHE B 34.91km , MHE T HLBE B iy S | \E
G B IR GO ORI K R, e 2 IEY |
PR IGEOR T BT X AR, 26 % s TRk e, 2 Of 2
H R 2RI K R RTR B 6—8 J B = | {0
IKENTE 5—9 J Bk e i 24F 80% L I, Ju HJE 7— 1 H |-|
8 H KT 4N 50% (181 2) . GiitEM, A& 2ol o LU LU L LT Dl
B 32.9°C, NBLTE 7 A A BARRIR N -21.1C, F 4 Month
HEAE 1 A ¥ EmR KR 90.3mm, I ILTE 8 H B2 HRSKEEERFHEATA SRS HE

H 1951 L0k AE R B n (R=0.81,P<0.01), Fig.2 Distribution of monthly mean precipitation and monthly
ﬁ“: lz%z: 7k§ Eﬂﬁﬁi jJﬂ %% , *H X"J"Rf'k E I %F% 1& < R=0.46 , p  mean temperature over Zhangye meteorological station
<0.01)  WFFRE XM T, BpA-lmh ARk 1Lt
uli KA | s AR B0 TR A SRR IS X B T S T ey 2 O, 2 ELE R O 5.4°C/km (R =
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SRAR Gl S h A IECHE . T 5B 0 T A S I B R A T A A B M 1R T 95 £ ( Palmer drought
severity index, PDSI) , 73 ##5 0.25°%0.25°, Bf[A] R 1953 45 2016 4F,
1.3 Wmatpg
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Table 2 Simulation-based physiological parameters of Picea crassifolia in the middle part of Qilian Mountain

S5 Parameter 38 (BAf1) Description ( units) Bl Value
Toin RARA R (°C) 4.5
T Fodi ERKRE TR (C) 12.8
T s KIRE B (C) 20.0
T o EEARKIREE (C) 31.0
Woin ARERIE LR (v/v) 0.034
Wopn AR ARG FHRE TR (vv) 0.055
Wope AR G H R IR (v/y) 0.80
Winas AR TR (v/v) 0.90
e FHEA KRR (°C) 100
Dy MRE (mm) 750
P i AR AN A R H K (mm) 20
ky Kok 5 % 5]+ HER R AL 0.60

ky TR B 056 — R B MK % (mm/day) 0.035
ks A ZE I 0 50 R AR FNREEA ¢ (1/0) 0.18

1953—2016 4F, A3 %8 56 55 52 I 5 58 i AH ¢ R 5K
44 0.565( P<0.01) ;1953—2003 -4 T 5 52 46 o
B 2N 0.668( P<0.01) ,2004—2016 AEREH 46 55
5SS SEAR G R BN, HANTEAE B M 56 6 2R (
4), 1953—2003 4F B4 48 58 5 52008 45 B4, i
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21 2R LK, AR I sl ox B R AR K 5 4 R S 80 or . . . .
[, i FH 1953—2003 4F: B2 401 25 5 305 47 A= T 4L 3 T e
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Al 1 22 (AT 3 P X (00 22 14 25 10 ol 22 7 B4 SRR E RS
ﬁﬁ%ﬁﬁﬁ,i{%% {E ﬁi %% qz i’{] fﬁ 7}& % fﬁ ﬁi %:z El’\] */]?{E % /‘\HE Fig.4 Comparison of observed and simulated radial growth
SRR BRI R EXCEL %40 % 2% 1 4F 2 47
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Sk G b P A R AN AT A T I AR T A SCRI T VS BB B R AT 1 58 56 Rl 7 6 B Y
AENA R 225, IR S TR 78 9 56 FAS $8 ORI Lo v IR BE SR MR A 75 = A2 A KORG8 35 22 53 R
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0.8
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3 WSS

FEFE T 52k T 51X, VS BT BT 72 T 41 R R G BF 5, F 5 %0 52 22 S AR 3 R AR il
PP SRR TR SRR . AR VS BURIAR i L rh R R b DX 5 ¥ = AZ AT T A AL
BLL, AU 4 56 5 S 46 FE L5 i, WA VS BEALE T 5k TR X E IR = 2T,
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