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Impacts of climate on the radial growth of Sabina przewalskii in different habitats
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Abstract: We set up three sampling sites (S1; steep hillslope with lower terrain, S2: hollow hillslope with gentle slope,
S3. steep hillslope with higher terrain) and collected a total of 113 cores from 58 Sabina przewalskii using
dendrochronological methods in Baishu Mountain of the Delingha region to investigate the impacts of climate on the radial
growth of S. przewalskii in different habitats. By establishing the residual chronologies of S. przewalskii at the three sampling
sites, we analyzed the response characteristics of the radial growth of S. przewalskii to climate and the contribution of the
climate factors to the radial growth of S. przewalskii in different habitats in the semi-arid area. Results revealed that the
radial growth of S. przewalskii in different habitats had basically same response to precipitation, but the response to
temperature was of significant difference. The precipitation in May of the current year contributed the most to the radial

growth of S. przewalskii in different habitats (P<0.01) , followed by the precipitation in June of the current year ( P<0.05).
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The contribution of temperature to the radial growth of S. przewalskii at S1 and S3 was not significant ( P>0.05). The mean
maximum temperature in September of the current year had a significant contribution to the radial growth of S. przewalskii at
S2 (P<0.05), while the contribution of low temperature to it was not significant ( P>0.05). The results demonstrated that
the effects of climate in different habitats on the radial growth of trees were diversified under the influence of the difference
in topography. Therefore, the characteristics of different habitats should be considered comprehensively before studying the

relationship between tree growth and climate to select suitable habitats for scientific research.

Key Words: Sabina przewalskii; radial growth; tree ring; habitats; radial growth-climate relationship; contribution
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Table 1 Information for the sampling sites

Moz

b g g e ez Diameter at R MR
Site Latitude/ ( °) Longitude/ (°) Aspect Slope/ (°) R Tree height/m Elevation/m
breast height/cm
S1 37.48 97.35 A 33 22.7+4.0 4.7+0.9 3520—3600
S2 37.49 97.40 ik 20 24.2+5.2 5.8+1.6 3750—3866
S3 37.49 97.32 R 45 25.7+4.4 4.5+0.6 3900—3950

S1. MBI A BE I Steep hillslope with lower terrain; S2. Bl RE G2 AR MR 3 3 Hollow hillslope with gentle slope; S3. b 3 T 1 E B
Steep hillslope with higher terrain

K H SPSS 19.0( 1) 43 B3 H AR B A 56 T8 B 5 B0 5 4F S e 1~ 1 H A0 1% Pearson AHIC R %K, 41

TS 322 IR AR ) A A A A TR, 5 ( 2) S 7 i [T S | A S [ A PR X S 32 TR A2 1) A K Bk >
%fn%‘@@ﬂﬂﬁﬂﬂﬁ‘/ﬁﬁﬁ‘iﬁ?ﬁﬂ’r“1‘5142@45@1&& 00U [l AR SR AR 2 (A B T {ﬁl‘f

THERZ R ZR (S TR AN R (8 52 DRI A St BB (] A 7R e 7 Y 8 5 138 4
ﬁ%ﬁfxl?%%/@o
2 HREHS

2.1 FERGIHRHE

3 ANBE A S1.S2 S3 AEZFEAE M 43 311K 33.626 .10.600 Fi 9.240 , FIr A5 RE 55 AAREAS SR8 I 14 30,85
B, X R 3 MR R R TSR . W, FRATA I ST AR A H AL S5, -V Y BUREE  brife 22, &%
G- BIAH DG R B, TSR0 AH OC R 550, A8 PR T4 R G R BRI B — 2 o3 T 25 6 (% ) 8 T S2 it S3, = B
FHEL S2 F1 S3,S1 A4 R 56 B A R0 & S (5 55, R BV U U (2 2)

F2 3IMESBERMEEFRGIHHE(ASLXE 1956—2018 4F)
Table 2 Dendrochronological characteristics of residual chronologies of Sabina przewalskii on south-facing slopes at three different sites ( common

period 1956—2018)

S HE Dendrochronological characteristics S1 S2 S3
¥ E Time span 1827—2018 1735—2018 1732—2018
SSS= 0.85 JLIA4F Starting year 1828 1799 1732
FEZAR (/B ) No. of sampled ( cores/trees) 41/21 42/22 30/15
IR Mean sensitivity 0.624 0.384 0.485
FRifEfR 2% Standard deviation 0.485 0.311 0.381
L JFHIT-A4GAHSE BB All series mean correlation 0.584 0.298 0.480
B 1E] -2 AH & REL Between—trees mean correlation 0.567 0.293 0.474
T PYSF-$49 406 224X Within—trees mean correlation 0.823 0.448 0.617
5L Signal—to—noise ratio 33.626 10.600 9.240
FEAR BRI Expressed population signal 0.971 0.914 0.902
S — T H7 22/ B st principal component explained variance/ % 60.8 35.6 53.7

SSS: FAEASE 558 Subsample signal strength

2.2 ARIEFIAAAE A AR A U P T R 1 O 2R

AN ] AR B AR R RAAE S 58 AR BT T —4F 10 H B54F 11 7 W47 Y fe i il AR B AR
B e (IR AR B K B EAT Pearson AHICMIT (1] 3) , A5 5R /R, 3 /R R A 914 e i 2938 2500 S5 48
R K B2 B 2 IEAIOG R R (P<0.05) , Horp ST 5 ARk AR M f 5 (r=10.453) ,S3 IRZ (r=0.368) ,S2 1Y
FHRNETAR (r=0.281) o 3 AR R AP ACAH S2 A I [ A AR i) 2B A X A - 32 i 2 R AF - 22 i AV il %5 i)
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(P<0.05)) .
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52448 5 HRYAE 6 H IS K 5 B IEAHOCC R (P<0.05) , AN [RIAE o 108 e B AT 428 ) A 0k T B 14 i
N FRKE SR 5 Y4F 6 H TP Em iR A4 6 H - 2 B2 fUAH I OC R (P<0.05) ,S3 R
5244E 6 H VR m il 2 0 AR (P<0.05) ,S2 IR B 5 254F 9 A V- fes i, 5 —4F 11 H FET
—4E 12 AW A PR R—4F 11 AFIRT—4E 12 US4 1 A 5 A7 A 11 AP RRRY 5 5%
IEAHR KR (P<0.05) .
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Fig.3 Correlation between ring-width indices and monthly climate factors from prior October to current November and annual climate
factors from prior October to current September (1956—2018)

Tmax; V5 Mean maximum temperature; Tmean ; -3 % Mean temperature; Tmin; 35K/ Mean minimum temperature; Ptotal ; &
F¥7K Total precipitation. HEZ& 7R 0.05 A1y &M, HRFIY“-"Fm L —4F , 1-10 £R L —4F 10 A%, -10—9 Fom L —4F 10 7 224
#£9H

2.3 AU T A R AR ) 2B K Y DTk

T AN TR AR T IR RO AR 0 B B2 48 20T 3 A DG B U R - (P<0.05) IS R 75 %, 4 k=0.6 B T A
S AR F A — L R B0 Tzl e, L AREF0E b RAEE R R 0.6 DIPEARIS B /2, sk 3 iR,
S1.S2 .83 HI& [ 9 J7 FE A TE 5 R243-0 4 0.430.,0.312.,0.312, F K3 #% .3 (P=0.000) , H F Geit#4351 K
10.209 4.461,10.207 , ZHAUE [0 5 )y FRFL & 45 SR AT,

NI 105105 2 B A AL 2R B0nT AR 76 ST S3 RE S (Y 4FE 5 A BRK R 24 4E 6 H Bk BTk B 3%
(P<0.01) , ¥ 28 5 A v AL R B /N TREK 255 (P>0.05) |, BT EE X S1 I S3 B+ i IR 4 i 8 416 4% ot ik
HARBE ., 18 S2 HEAD, 44 5 A REKPRIEA REUR K (P<0.01) , HIKE 24E 6 H /K (P<0.05) F1244E 9
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B A 25 STV ERT, e H 3 i B2 728 0 Tk o F AN (.35 (P>0.05)

£33 KREPEPSTER
Table 3 Ridge regression results

[N NG

Non-standardized Standardized
FE5 fi e e ik coefficients coefficients SR
Site Exp]fanalnry Py t P R? e F
variables
B Standard Beta
error

S1 WL 1.928 0.620 - 3.108 0.003 ** 0.477 0.430 F (5,56)=10.209
cP5 0.008 0.001 0.341 5.691 0.000 " P=0.000
cP6 0.004 0.001 0.233 3.991 0.000 **
¢TXS -0.031 0.021 -0.086 -1.447 0.153
cTX6 -0.027 0.014 -0.076 -1.855 0.069
cT6 -0.015 0.019 -0.037 -0.810 0.421

S2 i 0.348 0.283 - 1.230 0.224 0.402 0.312 F (8,53)=4.461
cP5 0.003 0.001 0.268 4.042 0.000 ** P=0.000
cP6 0.001 0.001 0.163 2.445 0.018 "
¢TX9 0.029 0.012 0.158 2.386 0.021"
pTNI12 0.005 0.004 0.074 1.264 0.212
¢TN1 0.004 0.004 0.066 1.067 0.291
¢TN7 0.010 0.010 0.066 1.004 0.320
¢TN5 0.009 0.009 0.063 0.979 0.332
pTN11 0.002 0.006 0.024 0.397 0.693

S3 iz 1.317 0.436 - 3.019 0.004 ** 0.346 0.312 F (3,58)=10.207
cP5 0.006 0.001 0.308 4.634 0.000 ** P=0.000
cP6 0.003 0.001 0.197 3.074 0.003 **
cTX6 -0.029 0.020 -0.090 -1.402 0.166

cP5. M4E 5 HREK Precipitation in current May; cP6: MAE 6 HFgK Precipitation in current June; ¢TXS: MAE 5 H S iR Mean maximum
temperature in current May; c¢TX6: 44F 6 HF44 5 i Mean maximum temperature in current June; ¢TX9: 44F 9 H 34 il Mean maximum
temperature in current September; ¢T6: 44F 6 H ¥ Mean temperature in current June; pTN11: Af—4F 11 H f MK Mean minimum temperature in
previous November; pTN12: Hj —4F 12 H # fK i Mean minimum temperature in previous December; ¢TNI1: MAE 1 H % K5 Mean minimum

temperature in current January; ¢TN5: MAE 5 H HfKiE Mean minimum temperature in current May; ¢TN7. MAET A EAKIE Mean minimum temperature
in current July ; JEFRUEAL KL B Sl (1A 75 7 o fift B2 e X 1 1) R 4R, P AL R K Beta 268 X (BRI, Ui BE A8 2 DTHRABR K ; = 7R P<0.05, # %
FIR P<0.01

PR R B 1) e S A 2 SEOUL MBI PR 3R 2 S Bl P iR A 1 e, i T B 5 RS A9 K
PR — B0, AN A 5 R SRR AR ] AR R A I BT ZREE Y Zhimova 552 H8 1 TEILMAE S RS0,
TR NI S5 T TR XA U MR A AR 1) A R A8 SE PR B2 MR B T TR A K 20 o AR SO AR [RIAAAF 2 5
JEAR B AR AR T AR DG T 4 R R, 3 A AR R AR A 1) AR A 24 52 A R K R B BR A A 12 B A 4F- 4
Vi BEFR RS H AU R T BOARSC M AR 1S 2 B 45 2R R B, 5 H R 6 F A [0S AR 1 (B AR A2 1] A 1 TRk R,
IXAMIRAR SCRIFFE X AR 322 (B AFIARS 1) A 0T R i 7 14038 3 RG50S 2 R R 28 1) A4 A0 e 7K )
M o7, ELAT R0 P — O 20 b I T2 DX T AR AR 1) A RS2 R K Y B TR B R A
AN TR SRAE K PR R SR NI AT A 2 5, AT IR RS 1) A 4 X A8 K 8 o 7 A 2 )L AT B A B v R AR

AR A I (BRI AR 1 A XSt B W 1 i A 35 A TR] R B Bk 2 R R RRAIE . BT 35, S& TR i B
A 1) AR X TR E (i 07 PO 5 - 2 200 SR, A S R K DR R B2 PR AR % SR 1) O 5 4
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I [T ) 534y FR AR AL 5 YA B R AR 76 ST AR LA BT 5 A 6 A 83 B2 X #0822 B AF A2 1) A 4 R,
A GV, A -3 e R A SRR T H SRR BE s HEIAE R IR YL R T, S1 3R E L S B UK, MR
(I VR ISR , 7348 2 PUATIAR 1] A= K 2 BRI T a2 SR 451 A By J& 35 000 Lt 7 1% 7 R B A R
BIVARAR B 32 A K 2 i 300 e i A BB A P, 3 S8 T R R ST AU BRI R 4T . 7 S3 RE iR, U 6 A K
Pyt et A B D ) S HEWT R] RS PRI AR SRR i g, 5 I BE AT SR A ARG , X RR A 2 M LA B A B 7 A R IR
T RER I AN T

TE S2 FE R A S b LB PR X S R e, Horh 9 ) P24 b g il oK R AR X B R, 5 6 H B OK STk 0y
WA R ; BRI Z 51, — 26 7 43 9P e IR STkt 2 o TEAE . IXNER R, S2 RE R AR 358 v i A0 32 [ A
A o) A AL 32 BIRE KB B BRG], W] RE IR 852 3 1 IR B BRI/ . 2E— 2823 Bt S2 B Ak ) % o
A RLE X B - 22 , it HLAR T35 1 ) S BV B Ak i MR S A A B, ST S3 3 il BE U 1Y A B AT
Fe, ST B ALAH O SR PRV /KRN, T A2 S SRR KXo AR i) A K 18 5 0 AR XS A5 583 P D IR B DR R P
SRR ATER T, AN 3C 3 D RAE R SIS A 5 A4S sl AR 48 58 B 18 805 U A 1 A9 AR 564 (1957—2001
) XS AR AR (3R 4 K 4) RN T HAWRE S5 AN 6 AR S2 % s i #08 i 183 R A 1o A Kty R o 4
SO 3R] TR A R T K 3 AR T S2 3R T AL A U B T b R B LU XU A LA
Ve 2 A oy R A B, DR R TR IS 222 (AR A 1] A A OS2 MR AE S2 A B rh SR BAR O A tk I A8 2 (B A
Fem AR 9 Ay, BUAE AR A A P44 il R B IE WLV (3R 3)  RIRE W IESE T S2 A s il B2 AN 2, 1
BT AR BARAR ] A= IR BRI R 2R 385 Al SACRIB BEARBLAY S2 F DLH2 AR 58 (18] 4) | AE MU S e #9
DLH2 BRI AR 1] A A AR LA A S 25— 20 S Re 1 JRAT TR S2 AR BRI R B I 5 A A 3 AN [R] )
Tl HEWT

T4 EHRINDRFES(S1.S2.93) 5FBLBABLAENRES(DLH2—6)ER

Table 4 Information for three sampling sites in this study (S1, S2, S3) and five sampling sites around Delingha ( DLH2—6)

FEs 27 Y E5038 % 1)
Site Elevation/m Slope /(°) Latitude /(°N)  Longitude /( °E) Aspect
EEEAA Sl 3520—3600 33 37.48 97.35 7]
Similar slope DLH5M4! 3700 31 37.45 97.79 i
DLH6!# 3780 30 37.51 97.06 i}
S3 3900—3950 45 37.49 97.32 )
TEERAR DLH4[#! 3800 13 37.44 98.06 7]
Similar elevation S2 3750—3866 20 37.49 97.40 [iige)
DLH2!%! 3780 22 37.47 97.23 (]
DLH6 4! 3780 30 37.51 97.06 7]
DLH3!%] 3920 20 37.45 97.54 L]
S3 3900—3950 45 37.49 97.32 e

4 Lt

T ey s DXV L 3t A0 PN Bty -5 DX, R ARSI S P IR AR 22904 A T B A 5, AS [ 2 35 1) 408 32 [l A
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