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Correlation Analysis between Growth and
Environmental Characteristics in Abeliophyllum
distichum Habitats'

Ju-Han You?, Heung-Won Cho?, Sung-Gwan Jung?, Cheol-Hee Lee*’
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ABSTRACT

The purpose of this study is to propose the raw data of conservation and restoration by analyz-
ing the environmental and growth characteristics in Abeliophyllum distichum habitats. The
types of soil were sandy loam, loam and silty clay loam and the correlation on chemical charac-
teristics of soil appeared that T-N and C.E.C were highly correlative. In case of growth charac-
teristics, height and diameter in 1st site, crown in 2nd site, number of leaves in 5th site and
number of seeds in 4th site were better than other sites. In the results of correlation on growth
characteristics, height and diameter were highly correlative. In case of growth and chemical
characteristics, EC and height were highly correlative. In the results of regression analysis, R-
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square of height and EC was some 70.4% and that of number of leaves and T-N was some 70.2%.
To conserve and restore Abeliophyllum distichum habitats, there were demanded that the accu-
rate environmental analysis that considered such diverse factors as light intensity, temperature,

genetic quality and so forth.

KEY WORDS : CONSERVATION, RESTORATION, ENDEMIC PLANT, NATURAL MONUMENT
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Figure 1. Map of surveyed sites and distribution
of Abeliophyllum distichum habitats
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Table 1. Environmental characteristics of Abeliophyllum distichum habitats

Site I I il v v VI
Altitude(m) 150 150 165 150 55 50
Direction ES NwW NW NW WS ES
Slope(°) 35 18 13 15 20 25
Topography S S R R S S
Humus(cm) 2.0 1.6 2.2 1.5 2.9 1.8
Hardness(ke/cn?) 2.3 2.1 2.8 1.8 1.5 2.1

[ : Chungbuk Goesan Chujeom; ] : Chungbuk Goesan Songdeok; [[: Chungbuk Goesan Yulji; [V: Chungbuk Yeongdong Maecheon; V:
Chungbuk Jincheon Yongjeong; VI: Jeonbuk Buan Junggye

Table 2. Ecological characteristics of Abeliophyllum distichum habitats

Site I I i v v it

No. of WS* 22 23 23 13 13 10

No. of HS** 15 14 16 18 11 12
DS*** in WS Ps**** Pd Pd Rp Qv Pd - Qv

DS in HS Hj - Pt Ou Cs- Pt Ou Sc Sb
H 1.101 1.117 1.123 0.807 0.951 0.808

* WS : Woody species; ** HS : Herbaceous species; *** DS : Dominant species
**** Ps: Platycarya strobilacea; Pd: Pinus densiflora; Rp: Robinia pseudo-acacia; Qv: Quercus variabilis; Hj: Humulus japonicus; Pt:
Pueraria thunbergiana; Ou: Oplismenus undulatifolius; Cs: Carex siderosticta; Sc: Streptolirion cordifolium; Sb: Sasa borealis

Adle e 289 A8 ol dgFE wX7] YE 1.8, 20.1% A7 Ygx HEE 20.9% L%t} 2.8
(42 T, 1996; F$E 7, 2000) v]dFe] 4 9] go] b L& AL [AYe g 54.6%S A
g3 A& AAdF A /A E e 4 1 AAL AL MY B AGe VAHe=
2 EEd) oi3t £ 2A7F Hag Aoz Yt 34.2%, DES] /o] 71 & NFe Ade
2ol A 4o MY (0.807-1.1230.24 A 2 57.5%2 ZAESITE o) 5 XL zz} AleE, 4
A Az 428 + de FUGEst 7o1gdE A YE, v SER el geld v dyRe 4
(F3 &3 AAF, 2002)E Fetd o of§ ¥e 3 7] Ao} 2 EAHY oM A53e Aoz 4
oL} vl Tkt A Ao] FAH e 9t ZHT Z+gt}.
o EA-gHE 279 FUYE 0.9402~0.2473(F

el 5, 1994), 44 FY34 1.1306~1.2688(7 2) #ay 84

FH T, 1995), LY SHIY FUL T AY o) AW AYAE EFe 3188 542 Table 49
0.9586~1.1814(B % H &, 1996)3 ¥la @ Al 2o

Hog 3o £ old Ao ggztdc) Table 3. Physical characteristics of soil in Abeli-

ophyllum distichum habitats

2. EYEY Sites  Sand(%) Silt(%) Clay(%) Soil texture
1) 22 54 54.6 180 274 Sandyloam
BA 2AA S 29, viAl, WES PHNE 22 sal 22z 437 - Loam

10.6~54.6%, 18.0~34.2%, 27.4~57.5%2] 74| & gfé fgg ‘Zlgé Loam

ol sithTable 3). 2l 1bet Bt &%EOJ:Q 8% 29:0 34:2 36..8 Clay loam

23 37.3%, 1)A144.8%, RE 17.9%F A =, 2002)

. e 10.6 31.9 57.5  Silty clay loam
S 2AA] B gkt vlad & A 2ok miAbe 242 Mean 355 247 398

s =2 EeE
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Table 4. Chemical characteristics of soil in Abeliophyllum distichum habitats

Ex-cation(cmol*/kg)

Sites  pH(1:5) EC(dS/m) OM(g/ke) T-N(g/ke) P,Os(ne/ke) - e (ot e
| 6.68 0.72 70.40 343 51.50 0.19 15.60 5.71 19.60
I 5.78 0.92 95.40 4.17 51.40 0.26 15.90 4.23 22.70
il 5.64 0.39 28.20 1.26 34.10 0.24 9.40 6.94 13.40
N 7.37 0.35 52.80 2.44 51.20 0.35 11.80 1.59 15.70
V 6.30 0.83 156.90 7.64 143.90 0.53 19.60 3.55 37.30
W 6.11 0.29 77.80 2.17 67.70 0.34 0.60 0.75 14.80

Mean 6.31 0.58 80.25 3.52 66.63 0.32 12.15 3.79 20.58
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Table 5. Correlation coefficients on chemical characteristics of soil
Var. x1 X2 X3 x4 x5 X6 X7 X8 X9
x1 1
X2 -0.218 1
%3 0.038 0.566 1
X4 0.031 0.751 0.949* 1
x5 0.055 0.401 0.967* 0.898* 1
X6 0.165 0.100 0.794 0.707 0.900* 1
X7 0.141 0.834* 0.489 0.730 0.418 0.217 1
x8 -0.445 0.356 -0.257 -0.057 -0.271 -0.496 0.427 1
X9 -0.030 0.739 0.937* 0.994* 0.904 0.717 0.734 0.007 1
* Correlation is signification at the 5% level (2-taliled)
X 1: pH; X 2: EC; X 3: OM; x 4: T-N; X 5: P;05; X 6: K; X 7: Ca; x 8: Mg; X 9: CEC
& oz Bolol, A% nHRe) §44 P4
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1) 438Y
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Table 6. Growth characteristics of Abeliophyllum distichum by surveyed sites

Chracteristics I I I \Y v i
Height*(m) 1.7 2.0a 1.5b¢ 1.3¢c 1.5bc 1.0d
Crown(m) 1.5a 1.6a 1.3ab 1.2b 1.1b 1.1b
Diameter(mm) 14.6a 13.2a 10.3b 7.3¢c 7.8¢ 5.7¢
Internode(cm) 4.3bc 11.5a 4.8b 3.8¢ 5.0b 4.5bc
N;’dn%f;fjgfs 216.9ab 186.8abc 125.3¢c 144.9bc 237.8a 150.1bc
I‘ﬂghgfpslszs 3.3bc 2.0cd 2.0bed 6.7a 0.9cd 0.4d

* Mean separation by Duncan’ s multiple range test 5% level
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Table 7. Correlation coefficients on growth characteristics

Var. x1 X2 X3 X4 X5 X6
X1 1

X2 0.868* 1

X3 0.869* 0.935* 1

x4 0.730 0.668 0.464 1

X5 0.456 0.198 0.391 0.214 1

X6 0.031 0.139 0.080 -0.240 -0.440 1

* Correlation is signification at the 5% level (2-taliled)

X 1: Height; X 2: Crown; x 3: Diameter; X 4: Internode; X 5: No. of leaves; X 6: No. of seeds
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Table 8. Correlation coefficients between growth and chemical characteristics

Var. x1 X2 x3 x4 x5 x6 X7 x8 x9 x10 x11 x12 x13 x14 x15
x1 1

x2 -0218 1

x3 0.038 0566 1

x4 0.031 0.751 0.949* 1

x5 0.055 0401 0.967*0.898* 1

x6 0.165 0.100 0.794 0.707 0.900* 1

X7 0.141 0.834* 0489 0.730 0418 0.217 1

x8 -0.445 0.356 -0.257 -0.057 -0.271 -0496 0427 1

x9 -0.030 0.739 0.937* 0.994*0.904* 0.717 0.734 0.007 1

x10-0.279 0.839* 0.037 0.312-0.121 -0.352 0.740 0.637 0.313 1

x11-0.223 0.564 -0.333 -0.114 -0.527 -0.737 0.382 0.561 -0.135 0.868* 1

%12 -0.194 0.626 -0.203 0.016 -0.377 -0.683 0.522 0.739 0.009 0.869* 0.935* 1

x13-0.515 0.649 0.048 0.205-0.112 -0.185 0.297 0.147 0.192 0.730 0.668 0464 1

x14 -0.109 0.825* 0.800 0.838*0.666 0.287 0.659 0.209 0.823*0.456 0.198 0.391 0214 1

x15 0.800 -0.233 -0.427 -0.295 -0.401 -0.209 0.173

-0.102 -0.331 0.031 0.139 0.080 -0.240 -0440 1

* Correlation is signification at the 5% level (2-taliled)

X 1: pH; X 2: EC; X 3: OM; x 4: T-N; X 5: P,Os; X 6: K; x7: Ca; x 8: Mg; x 9: CEC; x 10: Height; X 11: Crown; x 12: Diameter;

% 13: Internode; X 14: No. of leaves; X 15: No. of seeds
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Table 9. Regression model on the correlation of height and EC

a: Analysis of variance

Source Sum of squares Mean square F-value Prob,
Model 0.408 9.501 0.037
Error 0.172 - -
Total 0.580 - -
b: Result of linear regression
Root MSE: 0.207; R-squgre: 0.704
Adj. R-sq: 0.630
Variable B t-value Prob.
Constant 0.888 4.114 0.015
EC 1.049 3.082 0.037

Table 10. Regression model on the correlation of number of leaves and T-N

a: Analysis of variance

Source Sum of squares Mean square F-value Prob.
Model 8817.915 8817.915 9411 0.037
Error 3747.980 936.995 - -
Total 12565.895 - -
b: Result of linear regression
Root MSE: 30.610; R-squgre: 0.702
Adj. R-sq: 0.627
Variable B t-value Prob.
Constant 106.426 4.306 0.013
T-N 18.595 3.068 0.037
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