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Cyclobalanopsis glauca’s tree-ring characteristics
and its relationship with environment
factors in karst region

PAN Fu-Jing! , ZHANG Zhong-Feng! , HUANG Yu-Qing! * ,
MO Ling! , LIANG Shi-Chu?, WANG Jing!+2, ZHANG De-Nan!-2

( 1. Guangzi Institute of Botany, Guangxi Zhuang Autonomous Region and the Chinese Academy of Sciences, Guilin
541006, China; 2, College of Life Sciences, Guangxi Normal University, Guilin 541004, China )

Abstract: Tree ring-width analysis ‘was used to investigate the relation of tree-ring characters and environmental fac-
tors in karst region in order to find out relationship between the growth feature of Cyclobalanopsis glauca and envi-
ronmental factors. All trees chronologies were developed from the cross-dated ring width series using the program
WinDENDRO 2006, The results showed that the average ring width and ring index of C. glauca was (2. 565+
0. 028) mm and 1. 108 0. 012, respectively. The ring width and ring index were increased in association with diame-
ter increases. The correlation analysis showed that the tree-ring index of C. glauca was positively correlated with
temperature of previous June, December and current December, while it was negatively correlated with precipitation of
previous April,October and current April,and it was also negatively correlated with solar hours of previous August,
September and current February. The results indicated that temperature with precipitation and solar hours jointly
controled the growth of C. glauca in karst region.
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HER-MERNY MEHNESRERE, XWHF
BERERTAEE ESREEE, - BBR R 5B
. EREEI T KMBEBEEX, RAEHEEILT
BRI, REEANRTHRBEL M A >4 E T
RKEMBEE . HYESREFENIARETAKTEE
ZRWMSMEFF KFEREREO T, R
KGWHAERHE. #HYEAKTIERTAEN
XTFAREUNELS - FHIEFR EICRTRKEN
—\‘{B% SAk{% B (Carrer & Urbinati,2004), R, &

Vs DXR 0 A KRR B X 3R 3 R F 4 o A —
%EF‘*LTUEQ’T@E% S5EBERREANK
% . B M # (Cyclobalanopsis glauca) & ' . $
HEEMANELYH . ZEREVB P FER
BB GRER 19, EaGTHRBESS
K, BRRAEMMHEM ., EHRRA AKTFRES
X X BR, i RIS  BA BRIk 2R A
B J1 MG BB A R 2k (5K P ig %5, 2008 ; Huang 4%,
2011), HE , RITEBRFHERNRT KK A KE
MEUREHRBERFEMNRE. BAHRBAKRER
FHBRXEYMTE, BRMBERSIEX G5B
HYHAERFERESARERFREANAREEN
BRLHE, FRAWEE AR ED A KL
WERF B, BT ESBEERTFHEGHITRE
MESEHMETHE. Bk, FRATETZAA
FHY N EKRBLESSBEEMLRXRBBE (Rol-
land, 1993; Anfodillo %, 1998; Trotter 2, 2002;
Carrer & Urbinati, 2004 ; Oberhuber %,2008), #&
SCR BT R B3 A1 X F RSk 3 AT U, R R SE R
ST E Y B A KRR L B A K R R 5
RERABR SRR FRHATHEXS T, X ERFFE
5 FEHRTFRHXRETHRAMITE, U TREDEK
AR SRR F AN KRR, RERITEHEHEY
HEBXARERFEMEHRRERABKE.

1 FREHR

MRMEM T AEATRILXK KBS B %
AL IEAE R 110°18' ~110°22" E,25°01' ~25°03'
N,BFHRAMAHEBE. ZREFHIBH 19
CAEFHEWEN 1900 mm,3~7 A AWZE,F
KEHEFEHTON.SAERF2 AAREE, TEY
B(E 1:b). SR AEREER 150~210 m, 4
KUE R E AR RAER HAEE. KA

HHE Y A 3] E K (Pistacia chinesis ). B & 4L &
(Platycarya longipes) % 4B W /N 258 (Koelreu-
teria minor) | [B| M S5 (Sapium rotundifolium) Hl
X O (Radermachera sinica) EW ., R THEY
FR D, T E A BB L (Mallotus philippinen-
sis) A W B E (Croton euryphyllus) & #5 (Ficus

tinctoria) A B W 4 S/,
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Fig. 1 Variations of mean monthly temperature (C),

precipitation(mm) and sunshine hours(h)
in Guilin from 1952 to 2009
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Bl &L AT R, FAR F R ACEEW W H G EITER S
Mo ZANEE R FVE BURE BURE , & BRUPRHE R 3 #%,
FEEREERNRAREIL AT ML 1R,
FLEUAR 6 BR B 12 R, 24 MR R 5
22 BREEE LW
2.2.1 # %45 % It(Ring-width index) )¢ K
B #, il WinDENDRO 2006 4E 5 43 #7 U4K Ik Wl 52
ERTARAR R ERNARZURA SN ERTE
OF# % 0.001 mm), LURBIA 1 a, 08 & KARH
FERAERKT TR, B BUS 888 0 SR AR R
HIAER B 2009 BT I ARG HEBIIAK
AR, FRENEEFRERERRE SEN
MAEERKMBEEMEE HELAR N (RERS,
1999);

It Wt/Yt cscssnvecessarnne s onanen (1)

X We AEFENUERERTE ;Y REIHAE
KIWERRE.

A8 X BRAE 38 A 4 P SRR E , 2 X O 2
%ﬂAﬂf‘ﬁzi’cﬁﬁ AR .

=bllnz b0 ceeerreeaoeenen e (D)

thn Ye REFHAEKME, - REMARWER,

bo A1 bl B EK.

£1 BENGEREEMERELY
Table 1 C. glauca’s ring width and ring index

gE BE WE ERREE FERRE
o DBH Height Ring width Ring
U (em) () (mm) index

Al 13.60 9.3 2.18240.095¢ 0.943%0.041d
A2 17.70 8.8 2.674:£0.086bed 1.155%0.037b
A3 23.12 11.3 3.05840.107a 1,3211%0.046a
Bl 14.66 11.0 2.1631+0.047¢ 0.9344:0.020d
B2 17.20 14,0 2.403%0.043d 1.03840.019¢
B3 18.62 15.5 2.726+£0.075b 1.178%0.032b
C1 15.50 12.0 2.5354:0,063bc 1.095%0.027bc
cz 17.00 13.0 2.472+£0.053d 1.06810.023bc
C3 22.24 18.0 2.684+£0.038b 1.160%0.016b

EHME 17.74  12.5 2.56510.028  1.10840.012
Average value

F: AEANEFERRER LF (P<0.05)
Note; Different lowercases showed significant difference( P<C0. 05)

.2.2 5 AR TALAE FMARWNER
BEREEYE FREKE.FHRNECAYR AR
KE KA H B BGEST Person X438, S
SEHFHEMHRXE. BT HK 1952~2009 F & F
BAMELRE BKERH BB IEARTSR

BMERIE, ZSEBEAR T P EIR A 5

HZ R % M (http; //cdc. cma. gov.en/),

2.2.3 %t 247 R SPSS it B iEx H KRR
[RIRE A AR 38 4 K7 B RRAE 3 17 X Oy 72 8113, F]
E R RHETERERTINERMEE, B
9 BREEA AR A0 TE R A FAE SRR SR BUT s MU A #
ARG E &K 2240 ¥ (one-way ANOVA) it
HERRENERREEREGHETHARERAERES
W, R ZE B 217 7 i (LSD) X & 1 8 3 ) 4F
58 B R AE B 5 B 48 J AT US4 T 5 A Pearson
AR HENERBHSABERFHARETT
FRIAT .

3 HREM

3.1 ERFHERFHE

FRHERTEEMEREBNMEHES TR
(2.56540.028)mm 1 1.108£0. 012(F 1), AR
BEWMZEMERTENERERARMR, T3 HE
B4 Bl K (2. 16340, 047) ~ (3. 058 £0. 107) mm
1 0. 09340. 020~1. 321 40. 046, AF L g BEHE K, HL
FRREFMEREERLATEEE R (P<0.05),
ER T AR 1R MUBE A AR M 0 KT S b B 3,
REX FREENERE RO 2.,

AT AT BT BB A S A L T E R
BERERKFIIGL, SEHEEREKH M EMAER
WHF.Yr=0. 1198lnz+2. 2032(R?=0. 193, P=
0.003), X\ x AWMARWER .Y hEREKMEE
. FRBHFREEMERLERHEEERHEL
T F ML, RIE R BEHARTA; HHER
5 BE AR I8 5 307 1985 SE LR BRI T I, T 7E
1989.1999 #1 2006 EHHA B, E K S BAEH S
Bz RERERBEEEG BB E KB A
BREKX, ZEHTFEE.
J2HWAREKESBEEAFHXR

FERER S —46 A 12 ARWAHEKE
WBEEMEIRRE MELREDF R r=0.40,P=
0.0063;r=0.42,P=0.004), 55— 4 Af 10 A
WAMWE.C HA 9 AN E B Hks 8 E R
¥ F R (r=-0.34,P=0.021;r=-0.43,P=0.003;r
=-0.45,P=0. 002;7=-0. 34, P=0. 022); i 5 &
EAGRKBRAEAXREARAK. ERERSYERA
MAWRE AT ENA B B4 Lt e —
FEHRPUR (K 2. FRBEHES 12 AMKBLEE
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Fig. 2 Correlations between ring width,ring index and DBH of C. glauca
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Fig. 3 Change of C. glauca’s ring width ENMERRENERERAS 2R R
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Table 2 Correlation coefficient between ring index and temperature, precipitation and sunshine hours
$64% Ind 1A 2R 3R ¢ A 5A 6 A 7A 8 A sHA 10H 118 128
B Index Jan. Feb. Mar. Apr. May  Jun. Jul. Aug. Sept. Oct. Nov. Dec
HI— 5 5 {8 Previous year temp. 0.01 -0.13 -0.13 -0.01 0.07 0.40** -0,01 -0.03 0.07 -0.02 0.22 0.42**
W —FE Bk 0.00 0.16 0.06 -0.34* 0.11 0.16 0.05 0.23 0.08 -0.43** 0.06 0.01
Previous year precipitation
B—4 B B -0.06 -0.17 -0.1 0.26 -0.18 0.04 -0.26 -0.45**-0,34* -0.02 -0.19 0.18
Previous year sunshine hours
LS B Current year temp. 0.03 -0.17 ©0.05 0.11 0.02 0,17 ~-0.03 0.13 0.19 0.04 0.10 0.44**
W EREK Current year precipitation0.18  0.01  0.07 -0.32* -0.06 0.19 0.04 -0.02 0.1 -0.07 -0.03 -0.16
AR | R -0.27 -0.32* -0.12 -0.05 -0.19 -0.01 -0.13 -0.08 -0.14 -0.14 -0.07 0.33

Current year sunshine hours

B AAFHREREEEELERE, » R 0. 05 RBKFE, » x TR 0.01 RBKY.

Note: * Correlation is significant at the 0. 05 level; * * Correlation is significant at the 0. 01 level.

WK AFREERAEREBRBK. WAERESEK
A GREE RGBS ARG AT A& A B B AR AL, X —
ERELRBRTEY S HEZE KX R (King,
1996 ; ZF)F%,2011) , R KB B E F H
SEAE NIFBEYEEEREN, FREENE

BHEBE R, Mt 60 ERMILEHEE O
UERFHBEMETHELENEENE KR
B, MAENEWHEREREDETL, F 0 BN
MEETHENT M. 2P, FRREHER
BERMEEFEEZEEREME (P=0.003) (H
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Fig. 4 Change of annual average temperature, precipitation and sunshine hours in Guilin region from 1958 to 2006

PRk Ay 8 B R IR KRR =4 T B R #
WA (ke 22 %, 2000 5 i L3R B 4 A 3 K FREE S i R
W 5 A IX B IR B (IR IRIR %, 20000 5 K 40 A
AR R WA R SR B B R 5 F MR
EREKEEEN 10 FERKBRMARBRELR. Z
RBTF¥E., RAFE 8RR AN NE X%
REILABBEZRE, KU Z R H, 7 RARRKAFE
RRULFRWES, TREHARRITRLETK
BEENREEBERZ P HYERI A AXEEEK
FH B PAERR e i £ K (Huang %,2011),
AR F . FREOFERERSH—F6.12 5
BURSEE 12 AW PHREFBEEEMRRR,
EFHERKENBERREFATHALEK., —R6 A
MBEMEYMAEREEIRNARERKRNEZ W
(Anfodillo %,1998) . A FRE RS & e MLE
NERBZA.B 6 ARBEEEZmI, 12 A HHER
Fh R ERYI W, ARREXEE
12 ABMBEFTEZAETEYH, FHREALEKX,
AYEFEM 12 AN PFHREE 13 CULL, A LE
MARLS C., EXTHM . AEEEHHEERELE
i, B {E TR 2, B XA EAT R R B SR RK
Ar#ATE A B (Huang 4,201, R A K S K
AEEERATERMI T -ENANERKRET
%1904 T HERBER SRT—F 4.10 HrFY
4 ARBEREL R —4 8.9 ARAYE2 A
M HRENEERERMEE. 4 AHREBREZRH
BAEHFHEYE R, HETNEN S B MEREE
KFHES TR, Zm THY LS, SBHEKRE

WRETH. 8.9 HMK B BEM 10 A 66k E
PR (B P T B A0 2B T B R b S A+ K
AN Y ALk Y S - 98 b A R I N
AT EKN FEHE (Anfodillo %,1998) ;1 1
H 8 B A5 B 5 o B K PH A 5 38 (R K RO 78 1 1R
EEIBOKEE, FHEBENRAELE K2R
BBV R AE KT E, W& WA AR 4 K (Rolland,
1993; Anfodillo 4£,1998), 2 A R E TR, B o
FR~6ANMNA HARXHLERETHR.REHE
FKOKAL T W L T E SR SRR K PR AR S AR L
BT R R I T R, K a3 Bk M AR K Y IR R B
F. MUBBENEYERKEE W KR TE%
BB EYE R EART RRHZ W, FR AL
¥ BB B A% (Oberhuber, 2004 ; Pfeifer %,2005),
AR FREEMERBREASH-FHR
BRIEAFEMBENERAMERR, RHIBREK
THRIEENRERERK FEABH“ER R
HFRHNERRENFRERSSBETFEERR
FRAHENBHEREENEREHE KT EE
ZATHRE FHEMHBERSEE/LENE,

5 i

ERXHKD T HNENRERTEERKE
W, TRERTRABMHEDER. W&EETE
MR R T R & VR BERUDLIAN B S E R K
FEHWEAX. SHREEAMENKLZTEHE, &
BABRS TERARTH, LRRERGMEKL.
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