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Abstract ; Tree-ring width data are an important proxy for assessing climatic changes because they provide continuous yearly
paleoclimatic records for regions or time periods for which instrumental climate data are not available. Two standard tree-ring
width chronologies of Pinus tabulaeformisi ( PT) and Pinus armandii (PA) were developed from Baotianman National
Nature Reserve, and another regional multispecies chronology ( RC) was also established with all samples from P. armandii

and P. tabulaeformis. Monthly mean temperature ( 7'), mean monthly maximum temperature ( Tmax), mean monthly
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minimum temperature ( Tmin) , total monthly precipitation (P), and seasonal climate variables were employed to discuss
the correlations between chronologies ( PT, PA, and RC) and climate factors. The results showed that single species
chronologies ( PT and PA) had strong climatic signals and similar responses to the same climatic factor. Monthly
precipitation in April and May had a significant positive influence on P. armandii and P. tabulaeformis, whereas monthly
temperature had different effects on tree growth. PT was negatively correlated with Tmax in May and Tmin in the previous
November and was positively correlated with Tmin in March. PA showed a negative correlation with Tmax in the previous
October and current April and a positive correlation with Tmin in the previous December and current July. The RC, which
assessed both species together, showed collective climatic responses of single-species chronologies PT and PA. RC showed a
significant positive correlation with P in April and May and with Tmin in March. However, it showed a negative correlation
with Tmin in July and Tmax in April and May. On the other hand, there were similar results for RC and the individual
species with the different seasonal climate variables in the growing season ( March-August). On the whole, the multispecies
chronology showed similar climate responses and higher forced collective ecophysiological characteristics compared to P.
armandii and P. tabulaeformis alone. This gives a suggestion that combination of species provide more valuable reference for

regional dendroclimatic investigations compared to the use of one single species.

Key Words: tree ring; climatic change; Pinus tabulaeformis; Pinus armandii; multi-species chronology; temperate-

subtropical ecological transition zone
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Fig.1 Monthly mean temperature and total precipitation from

Neixiang meteorological station
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Fig.2 Tree-ring width chronologies and the number of samplings for Pinus ar: dii, Pinus tabulaeformis and regional multi-species ( Pinus

armandii and Pinus tabulaeformis) in Baotianman National Nature Reserve
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Table 1 Characteristics of standard chronologies ring-width chronologices for Pinus armandii, Pinus tabulaeformis, and regional multi-species

trees ( Pinus armandii and Pinus tabulaeformis) at Baotianman National Nature Reserve

SEAHHAE Characteristics A (PT) AL (PA) LR (RC)
P. tabulaeformis P. armandii P. armandii and P. tabulaeformis

FEA G Sampling cores in chronologies 26 $4/26 ith 24 ¥ /24 s 50 #4/50 it

At Bt Time span 1959—2010 1951—2010 1951—2010

SERIHURE Mean sensitivity (MS) 0.172 0.219 0.155

FrifETR Standard deviation (SD) 0.161 0.223 0.168

— By H AH 2 225X First-order autocorrelation (AC1) 0.336 0.288 0.359

F AT AH5E 22450 Mean correlations Between trees 0.256 0.259 0.213

SSS>85% LA/ FELEL Year since SSS>85%/ core 1962 / 9 1963/ 9 1963/19

%W ¥ Signal-to-noise ratio ( SNR) 7.672 8.041 8.141

BRR N Expressed population (.TIF) 0.885 0.889 0.891

B — TN 225 Variance in first eigenvector 32.43% 35.18% 26.18%
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KT 53 BT R — bSO R R AR o A 2 TR AR DG, ARIFSE LU AT 1 52 K 8 A8 LA FIAA AR AR AR 48 52
FEAER IR SRR Z BRI E R (R 2) o R 2 "Rl IR ), R & IXCAR LA (PA) FIRHAR (PT) 942
] A2 K SR IEARSE (P<0.05)  AFRARME BB R L, A 4ER (RC) SRR (PA) FlAA (PT) 4R 2 18] B AH
RAEFEE] T W35 EAHR (P<0.001) , MSCMTE R I, SR 2L AR Sam A BB S 4R 3R 5 B0 1B S i
s o PP AT AR ) — B BR B AR 3 A B A R AR S R ) U5 B

K2 ERBHURGHBKWAEREEERREBRAEREERFIFELRIX E ( SSS>85 %K) [ X 18 1963—2010 £ ) BEX 517
Table 2  Characteristics of ring-width chronologices ( SSS >85% common interval time span 1963 to 2010) for Pinus armandii, Pinus

tabulaeformis, and multi-species trees ( Pinus armandii and Pinus tabulaeformis) at Baotianman National Nature Reserve

AERMNE (Code) ks (PT) #E1LHS (PA) As-FEILAR (RC)
s (PT) !

B (PA) 0.265 !

HAAAE I (RC) 0.789 " 0.810°" !

H xR 95 BRYEAFAKF, * * TR 99 %Y E AR KF-

2.3 ARMERSAURER BT
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T A A7 H IR BRI (B 3-A1) B T ARYAEAE K 5 A PITRE B  fAHSG 5 BAF 12
H Oy TR i 2 IR ARG AR s (T 3-B1) RN 244F 5.6 A 3470 3 TG, KRR m 5 K 8 AR A K
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K25 6 HFHIREREENME, 545 AMORoKEREZFEEMHE(A3-C1),

ANTR]F 3 07 227 e v 1R 0 S5 I A TR A — e R B 5 i) 2 K 2 A LA A 9 48 1) A K (TR 3-A2
B2.C2), A5 Y4E 5 AMCEE R m IR R B4R 11 H Sl B 2 056, 5 244E 3 A Rl R 3% 1E
FHOC (L 3-A2) . ABILFA S 1AF 10 A FIRYAE 4 B934 s iR 3 (O G, 5 AR 12 A FRY4E 7 A
B AIRIR R W35 IE A DG (B 3- B2) . MEKA4EE RC 32 LA H V38 i A AR TR B BN K 288 T
TR FAR L AA X G AE AR K ZE A I a5 5K, 5 254 3 1 B 35 IE ARG, 52548 7 SRR A 4.5
e e il 2 A OC (A 3- C2)

BT AR 58 M R F A 25 51 W 7 AT T 44 R K 22 (3—8 ) 2R dl & 40 i
(F£3), NE3IPATLUFEMN ERKFER(7—8 7)) FHRAUEE F X =FiER A ERA K, AR 2
RAERZERW(3—4 7)) Xhli(5—6 H) AU G MAEE T, Hro Wi (PT) FR Y 4—5 A PR &R
FER 5—6 H 43R B 3 Tk 5%, 5 H A0 4 A BB K R S A S SRR TR A AR 56 R B AIG  Th A 2 A K Fe i
W 4—5 H il B A K 5—e Ay PR gk . RILAMER (PA) 5 4—5 AP EmA

K3 HMRELEUREREEKST (3—8 A) NSEEZAMASHEXST

Table 3 Correlation analysis results of ring-width chronologies for Pinus armandii, Pinus tabulaeformis, and regional multi-species trees ( Pinus

armandii and Pinus tabulaeformis) and seasonal climate variables in growth season ( March-August) from Neixiang meteorological station

HEHIR Aok ERGiSTo; AR
ERLE Monthly mean " :W:, . Monthly mean Monthly mean
Monthly total precipitation . ..
Code temperature maximum temperature minimum temperature
c34 c45 c56 c78 c34 c45 c56 c78 c34 c45 c56 c78 c34 c45 c56 c78

PT -0.01 -0.19 -0.35* -0.04 0.25 0.19 0.16 0.10 -0.12 -034* -0.23 -0.03 0.22 -0.07  -0.10 -0.20
PA -0.02 -0.17 -041* -0.18 0.05 036" 0.18 0.04 -0.22 -036" -0.25 -0.06 0.01 -0.13 -0.10 -0.18
RC -0.01 -0.22 -048* -0.15 0.17 0.37* 0.21 0.07 -0.23 -043" -026 -0.04 0.14 -0.14  -0.02 -0.27"

PTIHAMESR  PA AEINAAAESR  RC AR AR IR R A AER o fRF 4R JURSEA R R A . + . P<0.05
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Fig.3 Correlation coefficients for chronologies of PA ( Pinus armandi), PT ( Pinus tabulaeformis) and RC ( regional multi-species
chronologies) and monthly mean temperature (T), monthly total precipitation (P), mean maximum temperature ( Tmax), and mean

minimum temperature (Tmin) from Neixiang meteorological station
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