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Analysis of the Correlation between Site Environmental Factors and Tree Ring Growth

in Chamaecyparis obtusa Stands in Jeonnam Province'

Seok-Gon Park’, Han-Choon You’, Chan-jin on’, Woo-Kyong Choi*’

e o

2 A3 AdA el 29d HAWHS gie R Z3F Al 9 ok 59 AALRIT Bl ATy
S 9a]a, Hle] AZAAER] JFS uXe YATA LS HA5HG T Ao AA e Qlyl EFQa ol At
ARX A FTHFA A 59} CEC-FR AL S K AFolo| M =0 Ho| AuA S 2 rh(P<0.01). E3F, 28F
59 CEC- B QA3 K- 2314 Mg™ Aol o A2 - A o] ARPAS BATHP<0.01). H¥o] A&y
AT 2917 ATIA BA oA AFAAEES §F 4L CEC, X34 K, A7|AEE & E9F] Rujg 2 njox
O} =0 AWTAES HYrhP<0.01). Hu AFYZe] Ayt 34 K3} 7] 53, Bz, 372 g9
AP YR)S TAA%E & 52090 o] BYA B9 ASAHTEL A K3 71880 £845 Holy
A, BPAEE WE5E oISt kA, Belo] dBARTE FRANCECATY KA/ HEE 5o B9
Aol $EF JFL v Ao BAHY) B, #uide] BFAPL Ao s} 2HE ] YTl
Fo% G vAE Aoz walg
ZQ0|: SEAEL EQUAUL S0 E, SIS AIM

ABSTRACT

This study verified the correlations between vegetation factors, such as the number of individual species and
species diversity, and soil factors in Chamaecyparis obtusa (CO) stands in Jeollanam-do. Also, the site
environmental factors that affect the annual growth of CO ring width were analyzed. Positive correlations were
found between the species diversity index and Cation Exchange Capacity (CEC), available phosphate, and
exchangeable K (P<0.01). In addition, strong positive correlations were also found between the number of
species that appeared in the study site and CEC, available phosphorus, exchangeable K and exchangeable Mg2+
(P<0.01). Tree ring growth showed strong correlations with the nutrient holding capacity and fertility of soil,
including available phosphate, exchangeable K, CEC, and electrical conductivity (P<0.01). The explanatory
variables of tree ring growth in CO were composed of exchangeable K, organic matter content, and soil pH.
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The regression model had a high level of explanatory power, 74.4%. In this model, the annual growth of CO

ring width increased when exchangeable K™ and organic matter content were higher but decreased when soil

pH was lower. According to the analysis, it is found that the annual growth of CO ring width was significantly

affected by soil fertility, including available phosphate, exchangeable K, CEC, and electrical conductivity. In

addition, the soil fertility of CO stands seems to be significantly affected by the supply of fallen leaves from

the understory vegetation of CO.

KEY WORDS: CYCLE OF MATERIAL , SOIL NOURISHMENT, BRUSH CUTTING, UNDERSTORY VEGETATION
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(Takahashi et al., 1996; Takahashi, 2000). E3}, #Hul 9]
SAe HEA0EEE dHer e S A FAE
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Ao oAl 5 83o] AAE S th(Figure 1, Table 1).
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Figure 1. Map of the surveyed sites
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B3olt ®uo] LYo B SRy FOB A5l AEFAZR) FFEH 5.5, A KT 0.240mol /kg;
ofmBE N Ao Z@SBo] gAY AR ZFY olo]  Jeong er al, 2003)ETt A¥H OB v SZo|gic. Hh
v o IEFoAM e g uF, vEuE, A2us, Ao FA2(Total-N)&= 0.17~0.39%, F71&5%FS 5.17~
Ao 2, ZANFE = hopsl Szo] B mws Auka 13.04%, 0] 22| 3H4FL 6.30~12.0cmol /kgO 2 4}
o8 &2 "Holylth 53], 1%, F¢, FTAYLE 2 o g o7t EAY H3 S HYlth 15, ek &
Agor HEZoH EotA et 424 AzdEY A A, FFAGY B ASHFFLS 352~3 84mm/d
F7F 25 0E ZASAT «HA YL tgE A9 H]F o7 FY L FFAY(1.53~2.68mm/d)e] Hsf =34t
5ol 090 vl e Holn, xgolF 7AYol YR Sx:ulof(EgE W AuAL 2794 W<l 3
A A ol AT ET} 2,267F/haZ thE £ARA o] H| HAFYAFES 2.3mm/d (Ishiguri et al., 2013), A%(fF
3 =2 HOITH(E S WY 24dAY HE 1HSW~3H 2 e A5 20~80E Y ol A= 4.8mm/d(Saito and
Mha %) BAA| o) Foll haZlo] AAEel Y8 Kaw, 200402 RUFITH B 2AA Y ARYYFLE 3
A= 1,26057/Mhaz F7F A=A Ao 2850 & o 3.26mm/d 02 A7) F A FUHAHE FEol Sl
7R w7} e} 9lof IhA 1~2d Atolof shef|zhe]o] A
AE Ao FEEth o2 Qg 23S g 2A o] H]s] 2 mEHZIo| AMQOIT} EQEQOIZIO| ARHEA
FEZ0] g w7} 20%2 worch B ZAR o B8] £33
9o Wy B FA4(TotlN), %FoleAe§ 2o 4 2] %o} 4 2| 43(Shannon index)9} & Q1A
(CEC) 5ol sof Auat dlolgief. o), 2AE Bt A8 K-G0l £ABEHCEO) Aol & 4 2
L 397~52608 ZHH BE 2L ey 3 BHA(P<0.01)E g rhTable 2). E3F, 2HEL0 &
4 KHEE 009~029cmol hgol ] ol Selteh 4 HAMABA KARY Mg Fol £ A BeFol ko 4

Table 1. General description of the surveyed sites in the Chamaecyparis obtusa communities

The surveyed sites Goheung Gwangyang Gwangju Nakan Boseong Suncheon Jangseong Janeheun
(Plot number) (S1~6) (S7~11) (S12~14)  (S15~27)  (S28~32)  (S33~35) (S36~45) & &
Location(GPS) N34°3728.8" N35°03'30.09 " N35°06'09" N34°5526" N34°43'28 " N34°58'14.15" N35°23'20" N35°40'23"
E127°25'16.3" EI127°42'38.69" E126°57'45" E127°1825" E127°04'40" E127°31'06.58 " E126°44'36" E126°55'43"
Altitude(m) 246~267 176 ~288 151~196 293~402 310~332 106 248 ~307 163~167
Aspect S, W E N E, N, S E E E, W, S N
Slope( °©) 22~33 10~15 10 5~22 19~22 23 5~25 8~25
Topography Slope Valley Valley Valley, Slope Slope Slope Slope Slope
Number of species
(Per 1001 P 35 17 20 37 9 4 53 27
Mean DBH(c) 12.8 26.2 29.0 24.9 22.29 16.3 232 23.2
Cano (11.9~15.1)  (24.1~29.0)  (24.7~33.6)  (20.5~31.2) (19.6~24.7) (14.4~17.7)  (15.1~32.0) (15.1~32.0)
Py Cover(%) 50 60 80 70 80 80 70 55
Main_species Co* Co Co Co Co Co Co Co
Mean DBH(cm)  2.3(1.2~4.1)  2.9(1.5~4.3)  3.0(2.6~3.7) 1.6(1.0~2.8) - - 3.1(2.5~7.0) -
Understory Cover(%) 10 5 20 10 - - 5 -
Main_species Qv, Ch Ct Mo Lo - - Cc -
Shrub Cover(%).. 70 50 50 70 20 20 50 80
Main species Ej, Oa, Eu Le, Rt, Eu Ta, Cj Ps, Lo, Le Sc, Le Sc, Rt Ctr, Cj Le, Eu
D(fpscltg*"(fpegrmﬁ‘;‘)“g stock 4 7831 115.0%% 10404325 933+31.0  1,115£131.0 1260+748 2267+134.1 1270+1274  520+10.0
Age of tree 26+0.89 45+1.23 76+2.87 38+1.35 - 30+1.21 38+1.92 37+2.96
Mean annual ring width 3794017 2.68:0.15 153014 362028 - 384013 352024 3.824035
Soil pH(1:5) 4.2140.05 4.61+0.06 5.26+0.12 4.02+0.03 - 4.73£0.04 4.03£0.13 3.97+0.10
Organic matter(%) 10.23+1.20 13.04+0.26 7.93+0.54  10.92+0.53 - 5.17+0.26 9.99+0.68  12.43£0.09
Total-N(%) 0.29+0.03 0.39+0.01 0.27+0.02 0.31+0.02 - 0.17+0.01 0.32+0.02 0.37+0.02
Available phosphate(mg/kg)  21.17+1.25 10.00+3.24 6.50+2.33 19.62+1.26 - 0.00 22.40+£1.45  23.3342.19
Exchangeable N . 0.29+0.03 0.09+0.01 0.10+0.01 0.17+0.01 - 0.09+0.003 0.21+0.02 0.17+0.02
cation(cmol /kg) Ca’ 1.36+0.27 0.27+0.06 2.75+0.46 0.40+0.11 - 0.22+0.04 1.83+0.65 0.36+0.04
Mg 0.42+0.06 0.13+0.01 0.54+0.10 0.20+0.03 - 0.12+0.01 0.46+0.13  0.24+0.003
CEC(cmol /kg) 11.56+0.58 10.39+0.28 9.48+0.61  11.53+0.32 - 6.30+0.18 11.70+£0.39  12.00+0.25
Electric_conductivity(dS/m) 0.29+0.02 0.27+0.01 0.22+0.01 0.25+0.01 - 0.21+0.01 0.26+0.01 0.32+0.02

*Co: Chamaecyparis obtusa, Qv: Quercus variabilis, Ch: Corylus heterophylla, Ct. Carpinus tschonoskii, Mo: Meliosma oldhamii, Lo: Lindera

obtusiloba, Cc: Cornus controversa, Ej: Euscaphis japonica, Qa: Quercus acutissima, Eu: Eurya japonica, Le: Lindera erythrocarpa, Rt: Rhus

trichocarpa, Ta: Trachelospermum asiaticum, Cj: Callicarpa japonica, Ps: Prunus sargentii, Sc: Smilax china, Ctr: Clerodendrum trichotomum,

**. Standard error
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Qo] WY 24 5 5 4 9lrk(Takahashi, 2000).
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(Table 3), 4% ¢l4H(available phosphate), 2|24 K, 9Fo]
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ATk R, EofakE(soil pH)SME w2 Fo AEd
(P<0.0)E ¥tk 1 o o2 aite F94 FadA
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Table 2. The correlation between the vegetation factors of Chamaecyparis obtusa and soil factors

Soil factor

. Soil pH Organic Total-N Auvailable Exchangeable cation CEC Electr.lc‘
Vegetation factor matter phosphate K Cca¥ Mg** conductivity
Shannon index(H') -0.469**  0.394**  0.384**  0.709**  0.674*%* 0.457** 0352  0.745%* 0.474%*
Number of species -0.216 0.138 0.191 0.580%*  0.558** 0.457** 0.502** 0.596%* 0.269
Chamaccyparis o071 -0442  -0468  -0.096 0242  -0.149 -0.057 -0.402%*  0.043
obtusa

Number of e e e

individual  Broad-leaved tree  0.609 -0.206  -0.081 -0.209 -0.239  0.556** 0.419 -0.063 -0.312
Total 0.615%*  -0.224  -0.098 -0.215 -0.235  0.560** 0.422** -0.077 -0.315

** ! significant at 1 % level
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Table 3. The correlation between the mean annual ring width of Chamaecyparis obtusa and site environmental factors

Site environmental . . Exchangeable cation
factor Soil pH ~ OrEMNC  qogy  Available - - — CEC
Chamaecyparis obtusa matter phosphate K Ca Mg
Mean annual ring width -0.781%* 0.494** 0.374 0.762**  0.650**  -0.221* -0.049 0.671**
Site environmental . .
factor Electrllc. Der}sﬁy of Altitude  Aspect  Slope Amf)u.nt .of Annual mean
Chamaecyparis obtusa conductivity growing stock precipitation temperature
Mean annual ring width 0.570%** -0.060 0.499**  -0.074 0.238 -0.022 -0.294*

* and ** ! significant at 5 and 1 % levels, respectively

Table 4. The multiple regression analysis between the mean annual ring width of Chamaecyparis obtusa and site

environmental factors

Dependent variable Independent variable B Standard error B Beta t
(Constant) 6.075 0.848 - 7.165
Mean annual ring X; (K 4.586%* 0.841 0.368 5.456
width (mm/yr) X, (pH 1:5) -1.051%* 0.150 -0.515 -7.009
X3 (Organic matter; g/kg) 0.007** 0.002 0.209 3.194

R’=0.744, F=70.859 (p<0.001)

**  significant at 1 % level
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