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ABSTRACT

This research was performed to analyze growth performance and pattern of eighteen families of
hinoki cypress (Chamaecyparis obtusa), which were imported in Jeju region. The growths of ‘Yako-7’,
‘Muei-1’, and ‘Sangsong-9° families were superior to other families whereas those of ‘Sanguen-3’,
‘Yago-6’, and ‘Hyena-2’ families were poor. The height growth between age 9-year to 15-year was
superior to those between other ages. No specific growth pattern was observed in the diameter at
breast height (DBH) by ages. Family heritability of height, DBH, and volume were estimated at 0.68,
0.75, and 0.75, respectively. Pearson’s correlation analysis showed that there was little juvenile-mature
correlation in the growth of C. obtusa.
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Table 1. Geographic information on all families of C. obtusa

- Altitude Height DBH

Families (m) Age ( mg) (cm)
Oknyong(E£##)-101 1,300 - 35 68
Oknyong(E£#E)-102 1,300 - 36 65
Oknyong(F#l)-103 1,300 -3 82
Sangsong(_I-#%)-1 1,200 37 13 23
Sangsong(_-1R)-3 1,050 49 15 29
Sangsong(L-4%)-9 1,164 31 13 19
Yago(®F JiL)-5 860 36 18 25
Yago(¥F Ji)-6 810 36 16.5 25.5
Yago(¥ )7 810 36 19 265
Cheonong(F#f)-5 860 35 16 248
Paha(¥ T)-4 1,010 42 17 31
Muei( 2 #)-1 140 45 23 40
Muei( # #%)-4 500 46 25 38
Heyna(Z& #1)-2 580 45 21 28
Gamu(fn#)-1 - 30 16 24
Gamu(fn)-2 - 37 17 25.9
Tkjeon(%x H)-1 340 46 21 28
Sangeun($i t&)-3 700 36 16 29
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Table 2. Analysis for heritability of C. obtusa families

Source daf EMS
Blocks b-1 ot nozbf+ NF&?,
Families 71 O+ Nyt nbd’s
BlockxFamily interaction (b-1)(£1) %+ no2;,f
Error (n-1)bf o
Total nbf-1

*Individual heritability (/7)) = 406%/ (s + Ty + )
*Family heritability (h’) = 1/4 V,4/ Vay

where, 1/4V,=(MSf~MSe)/b

V= MS;/b
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Table 3. Analysis of variance for height(up) and DBH(down)
of the C. obtusa in Korea

Source D.F. SS MS F-value
M,=G; /i 2 Family 17 399957.54 2352691 4.52"
M, AEE FFALE G g AFG)Y Block 2 8051745 4025922 7.73”
;\g;g_%]:’ i S O‘j%]) Family x Block 34  220274.07 64787.65 1.24
o Source D.F. SS MS F-value
M=(G=Gy) / (=) ) Family 17 297869 17522 5.50°
(My: AUt BIBLE, G AT AROHS]  Block 2 55762 27881 875"
WA i) S ) Family x Block 34 1526.16 4489 141
Table 4. Mean height growth of C. obtusa families by ages at the test sites
Height by ages (cm)
Families
2yr. 6 yr. 9 yr. 15 yr. 26 yr. 37 yr. 42 yr.
Muei-1 18.0 116.0 203.3 4533 764.1 911.0 1061
Sangsong-1 21.0 106.3 203.3 500.7 803.7 945.0 1018
Gamu-1 17.0 93.3 203.3 507.0 816.4 905.0 1005
Ikjeon-1 19.0 90.7 203.3 488.3 830.2 913.0 1039
Hyena-2 17.0 87.0 180.0 492.0 795.6 929.0 1013
Gamu-2 17.0 89.7 180.0 492.7 822.6 930.0 1020
Sangsong-3 18.0 92.0 196.7 507.3 840.1 932.0 1029
Muei-4 14.0 82.3 1933 514.7 833.0 912.0 1008
Paha-4 18.0 83.7 2133 528.0 854.9 940.0 1017
Yago-5 14.0 90.0 196.7 5243 879.6 931.0 1018
Cheonong-5 17.0 92.7 210.0 555.0 854.8 927.0 1035
Yago-6 16.0 81.7 226.7 544.0 826.0 952.0 990
Sangsong-9 16.0 116.7 246.7 5443 838.0 933.0 1053
Oknyong-101 17.0 109.7 2433 540.3 839.4 932.0 1014
Oknyong-102 18.0 106.7 2133 499.3 837.1 931.0 1044
Oknyong-103 19.0 116.0 230.0 506.3 845.4 938.0 1034
Sangeun-3 22.0 96.7 193.3 486.0 811.5 943.0 1004
Yago-7 18.0 943 196.7 511.3 811.3 945.0 1099
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Table 5. Mean DBH growth of C. obtusa families by ages at the test site

DBH by ages (cm)
Families

2yr. 6 yr. 9 yr. 15 yr. 26 yr. 37 yr. 42 yr.
Muei-1 0.3 22 5.9 9.5 18.0 25.6 32.7
Sangsong-1 0.5 2.1 4.8 9.1 16.7 26.2 28.7
Gamu-1 0.4 1.9 4.7 8.8 154 249 27.1
Ikjeon-1 0.4 1.7 43 83 15.7 25.1 29.3
Hyena-2 0.3 1.7 3.8 8.2 15.5 249 26.5
Gamu-2 0.3 1.5 3.9 8.6 17.1 25.7 28.4
Sangsong-3 0.3 1.5 44 8.7 17.2 252 28.7
Muei-4 0.2 1.5 3.7 9.4 16.1 252 27.1
Paha-4 0.3 1.9 4.8 8.9 16.4 25.8 28.3
Yago-5 0.3 1.6 4.1 8.7 16.8 25.0 28.0
Cheonong-5 0.3 1.6 44 9.2 15.9 25.0 28.7
Yago-6 0.3 1.7 4.7 9.1 16.1 25.7 26.2
Sangsong-9 0.4 2.0 5.6 104 17.1 24.6 30.4
Oknyong-101 0.3 2.1 5.9 8.7 17.9 25.1 283
Oknyong-102 0.3 1.8 52 8.6 18.0 25.5 29.6
Oknyong-103 0.3 22 6.1 9.4 21.3 253 30.1
Sangeun-3 0.4 1.8 43 8.4 172 25.4 27.0
Yago-7 04 1.7 43 8.6 18.4 252 34.8
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Fig. 1. Individual mean volume of C. obtusa families in the
test site.
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Table 6. Mean annual height growth of C. obtusa families at the test site

Annual height growth (cm)
Families

2yr. 6 yr. 9yr. 15yr. 26 yr. 37 yr. 42 yr.
Muei-1 9.0 193 22.6 30.2 29.4 22.8 23.6
Sangsong-1 10.5 17.7 22.6 334 30.9 23.6 22.6
Gamu-1 8.5 15.6 22.6 33.8 314 22.6 223
Ikjeon-1 9.5 15.1 22.6 32.6 31.9 22.8 23.1
Hyena-2 8.5 14.5 20.0 32.8 30.6 23.2 22.5
Gamu-2 85 15.0 20.0 32.8 31.6 233 227
Sangsong-3 9.0 15.3 21.9 33.8 323 233 229
Muei-4 7.0 13.7 21.5 343 32.0 22.8 224
Paha-4 9.0 14.0 23.7 352 329 23.5 22.6
Yago-5 7.0 15.0 21.9 35.0 33.8 233 22.6
Cheonong-5 8.5 15.5 233 37.0 329 232 23.0
Yago-6 8.0 13.6 25.2 36.3 31.8 23.8 22.0
Sangsong-9 8.0 19.5 274 36.3 322 233 23.4
Oknyong-101 85 18.3 27.0 36.0 323 233 225
Oknyong-102 9.0 17.8 23.7 333 322 233 232
Oknyong-103 9.5 19.3 25.6 33.8 325 23.5 23.0
Sangeu-n3 11.0 16.1 21.5 324 31.2 23.6 223
Yago-7 9.0 15.7 21.9 34.1 312 23.6 244

Table 7. Mean annual DBH growth of C. obtusa families at the test site

Annual DBH growth (cm)
Families
2yr. 6 yr. 9yr. 15yr. 26 yr. 37 yr. 42 yr.
Muei-1 0.2 0.4 0.7 0.6 0.7 0.6 0.7
Sangsong-1 03 0.4 0.5 0.6 0.6 0.7 0.6
Gamu-1 0.2 0.3 0.5 0.6 0.6 0.6 0.6
Ikjeon-1 0.2 0.3 0.5 0.6 0.6 0.6 0.7
Hyena-2 0.2 0.3 0.4 0.5 0.6 0.6 0.6
Gamu-2 0.2 0.3 0.4 0.6 0.7 0.6 0.6
Sangsong-3 02 0.3 0.5 0.6 0.7 0.6 0.6
Muei-4 0.1 0.3 0.4 0.6 0.6 0.6 0.6
Paha-4 0.2 0.3 0.5 0.6 0.6 0.6 0.6
Yago-5 0.2 0.3 0.5 0.6 0.6 0.6 0.6
Cheonong-5 02 0.3 0.5 0.6 0.6 0.6 0.6
Yago-6 0.2 0.3 0.5 0.6 0.6 0.6 0.6
Sangsong-9 0.2 0.3 0.6 0.7 0.7 0.6 0.7
Oknyong-101 0.2 0.4 0.7 0.6 0.7 0.6 0.6
Oknyong-102 02 0.3 0.6 0.6 0.7 0.6 0.7
Oknyong-103 0.2 0.4 0.7 0.6 0.8 0.6 0.7
Sangeun-3 0.2 0.3 0.5 0.6 0.7 0.6 0.6
Yago-7 0.2 0.3 0.5 0.6 0.7 0.6 0.8
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Table 8. Mean annual height growth of C. obtusa families between ages at the test site

Families 0~2yr. 2~6 yr. 6~9 yr. 9~15yr. 15~26 yr. 26~37 yr. 37~45 yr.
(cm)
Muei-1 18.0 24.5 29.1 41.7 28.3 13.4 30.0
Sangsong-1 21.0 21.3 323 49.6 27.5 12.8 14.7
Gamu-1 17.0 19.1 36.7 50.6 28.1 8.1 20.0
Tkjeon-1 19.0 17.9 37.5 47.5 31.1 7.5 252
Hyena-2 17.0 17.5 31.0 52.0 27.6 12.1 16.8
Gamu-2 17.0 18.2 30.1 52.1 30.0 9.8 17.9
Sangsong-3 18.0 18.5 349 51.8 30.3 8.4 19.4
Muei-4 14.0 17.1 37.0 53.6 28.9 7.2 19.1
Paha-4 18.0 16.4 432 52.5 29.7 7.7 153
Yago-5 14.0 19.0 35.6 54.6 323 4.7 17.5
Cheonong-5 17.0 18.9 39.1 57.5 27.3 6.6 21.7
Yago-6 16.0 16.4 48.3 529 25.6 11.5 7.6
Sangsong-9 16.0 252 433 49.6 26.7 8.6 23.9
Oknyong-101 17.0 23.2 44.5 49.5 27.2 8.4 16.4
Oknyong-102 18.0 222 35.5 47.7 30.7 8.5 22.5
Oknyong-103 19.0 243 38.0 46.1 30.8 8.4 19.3
Sangeun-3 22.0 18.7 322 48.8 29.6 12.0 12.2
Yago-7 18.0 19.1 34.1 524 27.3 12.2 30.9
Table 9. Mean annual DBH growth of C. obtusa families between ages at the test site
Families 0~2 yr. 2~6 yr. 6~9 yr. 9~15yr. 15~26 yr. 26~37 yr. 37~45 yr.
(cm)
Muei-1 0.3 0.5 1.2 0.6 0.8 0.7 14
Sangsong-1 0.5 0.4 0.9 0.7 0.7 0.9 0.5
Gamu-1 0.4 0.4 0.9 0.7 0.6 0.9 04
Ikjeon-1 0.4 0.3 0.9 0.7 0.7 0.9 0.8
Hyena-2 0.3 0.4 0.7 0.7 0.7 0.9 03
Gamu-2 0.3 0.3 0.8 0.8 0.8 0.8 0.5
Sangsong-3 0.3 0.3 1.0 0.7 0.8 0.7 0.7
Mugei-4 0.2 0.3 0.7 1.0 0.6 0.8 0.4
Paha-4 0.3 0.4 1.0 0.7 0.7 0.9 0.5
Yago-5 0.3 0.3 0.8 0.8 0.7 0.7 0.6
Cheonong-5 0.3 0.3 0.9 0.8 0.6 0.8 0.7
Yago-6 0.3 0.4 1.0 0.7 0.6 0.9 0.1
Sangsong-9 0.4 0.4 1.2 0.8 0.6 0.7 1.2
Oknyong-101 0.3 0.5 1.3 0.5 0.8 0.7 0.6
Oknyong-102 0.3 0.4 1.1 0.6 0.9 0.7 0.8
Oknyong-103 0.3 0.5 1.3 0.6 1.1 0.4 1.0
Sangeun-3 0.4 0.4 0.8 0.7 0.8 0.7 03
Yago-7 0.4 0.3 0.9 0.7 0.9 0.6 1.9
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Fig. 2. The change of mean temperature at April to October(blue) and April to June(Brown) in Seogwipo-city from 1970 to
2011 (by Korea Meteorological Administration).
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Fig. 3. The change of mean precipitation at April to October in Seogwipo-city from 1970 to 2011 (by Korea Meteorological

Administration).
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Table 10. Result of heritability for growth of C. obtusa families

Height DBH Volume
cw 5207.6 31.86 0.0279
o 101.2 1.04 0.0009
o 434.0 3.31 0.0027
W 0.30 0.37 0.34
H 0.68 0.75 0.75
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0.57, 0.89% o, <79 HB9= 27} 026, 0.722
YEPHTHChon and Kim, 1986). TR %2] ZA}o)
Hlel] Ao} FaAge] fxgo] 1o fHERE =
Eolgt Azjolrt. T3t 7o w2 A&
AL Boh= 7] fE]shs onjshy o= ot
B 5F9 Araaele AR & S Atk

= A2

3.4, SAHZF AREEA|
Pearson®] ©= A4S o]-8-5}¢]
F 2AR A, 3 490 B9

A Ato], odAizt 1534 Atel, 15dA8%

Z

X

273X A

had
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Table 11. The Pearson’s correlation coefficients among heights
of C. obtusa at various ages

Age  6yr. 9yr. 15yr. 27yr.  37yr.  42yr.

6yr.

9yr.  0.5503"

15yr. -0.1817 0.5683"

27yr. -0.2258 0.3046  0.6975™

37yr. -0.0072 0.2253 0.3452  0.1749

42yr.  0.4328 0.0577 -0.1866 -0.1911 -0.219

Table 12. The Pearson’s correlation coefficients among DBH
of C. obtusa at various ages

Age  Oyr. 9yr. 15yr.  27yr. 37yr.  42yr.

6yr.

9yr.  0.8704"

15yr. 0.3983 0.5101

27yr. 0.4930" 0.6365™ 0.2244

37yr. 0.1839 0.0504 -0.1103 0.1288

42yr. 03092 0.3830 0.2415 0.5466° -0.0042

ololl 8o} FHBAT} Feldk A CE YERATHTable
11, 12). BlaA 77k AEuiztel= e da3AdAr
vepskont f8 719 dAl@2dA ke s f1
© AoF Jepdth §337 A A edAT
9, 2734 Ao, 9dA} 15, 2734 Ao, 273X
4234 Atolol] o] Al e BoE YERTh
T 7B Al AR S71RTAN) Aol
o= e o] EAlehs A= ddtdd 7] 3t
Joll =YE 2EZBARPTE] ZH-9-(Choi, 2010) T
H BE ARt o] AT} AdetAl EAlse
o, SU7HEHUS-(Konig 1988; Choi e al., 2007)
ANME FARGE ZEFo] UEbsiTE whE H ok

90.0 (%)

80.0

70.0

60.0

(Kwon et al., 2007)4+ Z=HH-7-(Kwon et al., 2006)
o] 9= F7187820-3038 el Solxek =917 <F
ehe Aow RuEgln & A7) A, e
T A $7] Aells AJadAE A st
I A 9= e BarEeh WEsshe AR B

FHIE 2700 ddehs A2 ofple AR
Fhekgic),

3.5. Htlio| M} J|Eea0t0| ZHA|

Kim et al.(2008)°] <J31H, YAITHJAIE nigo
2 gk He] QRS F4 A A=), He]
A 7P B Y PR BRI 715 i8)
Aoz vehgth AgeQ de 17848 (fixed
growthys 3}7] wjFol] =31 Ao FFE vA=
4~697HA, T4 AR IS PR 4~10871
219l 73R RS AFESFA(Korea Meteorological
Administration), 45717t 59+e] 7|23} AYAS- v
3l RoITHFig. 2). AT wid AR o] 7]=E
2] e¥skal, Tl AJgA|o]7] whito], sfiwirie] 7w}
S vlaske AR 7199498 AATe] A
TAeke AL B7FssHARE, AEE S A%z
AARE AR PAoRE VT asele] #d
S ARG Hit A% a1 Ao 973
G 1978FKE] 19843 (9~1534) 717t o]F = &
b 234 Asetal AL, 200695E 2011
(37~42948) 7Izte] TR E 7RI w3l A7 4~62)
9] 71eo] 27 Wole AeS BT F47% A
Aol A9 1975~1978 3 (6~93 )0l 7]L0] BluZ]
ol a Q1w e Az o] e Aol
Hlsl 2 o2 vepdth 31373 A7 BT

ox i

Apr. to Oct.

Fig. 4. The change of mean relative humidity at April to October in Seogwipo-city from 1970 to 2011 (by Korea Meteorological

Administration).
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Aol P9 6934 ASA7]N Fulgs
(75.9~79.4%, AA| B 74.4%)7} TFE sfjol| B3|
Hlw 2] =9kom, ZEaF(147.0~208mm, WA B
213.7mm)e] A= HL TS HAKFig 3, 4).
S2vE ol Aol =JE 39948 A~EZHAR}]
74-9-(Choi, 2010) =AY 7533} ob7fdS=o} A
o] ZFHEAY, FA7E A V1T /A RHTE 1%
o} Eoksh Foll A EAEHA). 2794 =
U7 HERIU-(Choi et al., 2007)9] 735 A|@A]2] 7]
23} Fo] FAIA} e AeE et

vy 2

AFAe] =9 B 1] 7] AR
A 4234) 7kA]e] Qe Fear, FarA, A
S B89t} Yako-7, Muei-1, Sangsong-9 A7}
53 AAS 31992, Sangeun-3, Yago-6, Hyena-
2 79 Aol Axst Aoz Ut A%E 3
LS A% 23, S odellA 1594
Atole] Ao o2 ARdiel] His) 9rstieH, §
JA7 ] S S5 o] BEER K4Sttt 5
a1, T, AR AR 242 0.68, 0.75,
0.752 FA=RNCH, AP B7Fs vk 2
e WAE gle Aoz A= Rl
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