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The Variations in Some Needle Characteristics of

Pinus thunbergii Populations in Korea!
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ABSTRACT

The attempts in this study were made to evaluate the variations in some needle characteristics of Pinus
thunbergii between individual trees within population, between populations and between the hypothesized
climatic districts. This species occurs naturally along the southern seacoast of Korea penninsula having a
relatively mild maritime climate. The followings are the summarized results. The coefficients of variation of
the needle volume and needle serration density were generally higher than those of any other traits studied.
The significant differences of variations of needle cross section form factor between individual trees within
population at 1% level, except only the Young gwang population, were affirmed. In the case of the eastern
seacoast district, where the three study populations are included, significances of variation differences were
calculated, 5% level at needle serration density and cross section area and 1% level at needle volume.Thevery high
significant difference of the variations of needle cross section form factor and needle longitudinal form factor
were shown between population of the western seacoast district and 5% level significance at needle volume in

the southern seacoast district. The high significant differences between districts in respect to needle cross
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section form factor and cross section area were calculated. The Duncan’s multiple range test showed the dis-

similarity of the said characteristics between the hypothesized climatic districts. Summing up the results obtain-

ed so far, individual tree and population variations were markedly noted statistically and these may be extended

to the silvicultural technology.
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Table 1. Locations of Pinus thunbergis Dopulations sampled. o
Population Location Latitude Longitude
Kangreung Gyeongpodae, Kangreung, Kangwon-do 37° 45" 128° 557
Wuljin Eupnaeri, Wuljineup, Wuljingun, Gyeongbuk -do 36° 59" 129° 53¢
Kuryongpo Byeongpori, Kuryongpoeup, Youngilgun, Gyeongbuk—do 35° 58" 129° 32*
Taean Nammunri, Taeaneup, Seosangun, Chungnam - do 36° 437 126° 16’
Seocheon Gunsari, Seocheoneup, Seocheongun, Chungnam -do 36° 04" 126° 40°
Younggwang  Beobseongpori, Beobseongpomyun, Younggwanggun, Jeonnam-do 35 34" 126° 30’
Busan Songjeongri, Dongraegu, Busansi 35° 06" 129° 00’
Haenam Hwangsanri, Hyonsanmyun, Haenamgun, Jeonnam- do 34° 34" 126° 35°
Namhae Noryangri, Seulchunmyun, Namhaegun, Gyeongnam-—do 34° 55" 127° 507
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Table 2. Status of surveyed populations.
Soil Degree of Ave. Height Ave. DBH

Population Aspect S(l?p)e depth gpecies N(')rr/eeha Ra\ngeg Range

(cm) mixing : (m) (em)

, . 10 19
Kangreung E 20 90 Mixed 500 8°11 6-23
Wuljin N 15 80 Pure 500 8 16
7-10 14-19
Kuryongpo S 35 40 Pure 400 2 _18
8-10 14-22
Taean S 15 100 Pure 600 _T 16
6-8 14-20

Seocheon S 20 50 Mixed 400 9 17
7-12 15-22
Younggwang S 35 40 Mixed 500 9 16
6-11 14-19
Busan W 10 100 Pure 500 9 19
6-11 13~-25
Haenam s 5 50 Pure 600 7789— 562«%
Namhae w 30 80 Pure 600 '7‘:9—16 162~-024

Table 3. Climatic elements averaged from thirty years records at the nearest station from

the populations.

Average air

Annual

- . S Warmth  Coldness Index of  Rain
District Population tem;zixéaﬁure prec(lglgla;:lon index index aridity  factor
Kangreung 12.1 1281.1 98.6 —136 580 105.4
CSE Wuljin 12.8 974.9 103.9 —10.3 428 76.1
Kuryongpo 13.0 10729 104.4 —88 447 79.3
Taean 118 11550 100.1 —18.3 530 95.5
CSW Seocheon 124 1089.1 105.0 —15.2 48.6 86.4
Younggwang 131 1174.1 108.9 —11.2 50.8 89.1
Busan 13.8 13816 109.7 —4.7 581 100.6
CS Haenam 13.5 1132.8 110.0 —81 482 84.0
Nambhae 14.5 1521.5 111.7 —6.0 62.2 110.2
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Table 4. The variation of needle characteristics within a population.

Distri CSE CSwW CS
Cha. istrict Kang- Wul- Kur- Seo- Young-
Population £ p Taean & Busan Haenam Namhae
reung jin  yongpo cheon gwang
Density of Mean 2821 3214 31.64 3278 3399 3L19 3471 34.80 32.16
er 1.y S.D. 493 483 599 520 407 419 514 549 5.48
serration C.V.(%) 1749 1503 1892 1588 1197 1344 1706 1578  17.03
Form factor Mean 63.43 6357 6390 6525 6781 6644 6581 66.44 67.55
of cross section S.D. 6.03 434 4.62 3.62 3.16 2.52 3.48 3.54 2.97
(%) C.V. (%) 9.51 6.83 7.23 5.55 4.66 3.79 5.28 532 4.40
Form factor Mean 1.29 1.27 1.28 1.34 1.18 1.26 1.27 1.30 1.24
of longitudinal S.D. .10 0.12 0.13 0.13 0.09 0.13 0.11 0.13 0.10
section (%) C.V.(%) 7.56 922 1010 9.37 790 10.00 838 10.00 7.80
c cti Mean 1.19 1.13 0.99 1.31 1.21 1.23 1.35 1.26 1.15
""Sf S"z)“’“ S.D. 018 012 015 024 014 014 025 019 012
area b C.V.(%) 1516 1088 1532 1820 1169 1L12 1872 1515 1071
Mean 144.53 13455 110.18 156.39 153.88 149.86 171.67 150.20 137.10
Volume (mm?} S.D. 3221 1816 21.13 34.00 2027 1975 4079 27.96 14.73
C.V. (%) 22928 1350 1918 2174 13.17 1318 2376 18.62 10.74
Table 5. The results of analysis of variance of needle characteristics within a population.
" CSE CSW Cs )
Characteristics 8V D.F Kangreung  Wuljin Kuryongpo Taean Seocheon Younggwang Busan Haenam Namhae
Density of a9 93517 166 giTTes HE3ITeF  14475% 15877 31334+ 32677%%  337.05%°
serration Error 140 1280 12.87 1293 1191 833 8.50 10.98 1109 10.26
Form factor of Td. 9 d0972%F 11724% (1223%  5060%%  5553% 9938 BL50% 5746+ 3908
cross section Emror 140 12.41 12.53 15.49 1073 707 6.112 763 9.69 6.88
Form factor of nd. 9 0085°%F  0147%%  0.194%%  0.173%%  0.088%% 0107+ 01174  0200*  0.086**
longitudinal section  Error 140 0.005 0.005 0005 0,006 0.004 0.004 0.005 0,005 0.004
Cross section area Tnd. ) [1k::] R X b 0682 0.158%% 0.167%¢  (.845%* 0.412%* 0.089**
Erroc 140 0.010 0.011 0.014 0017 0011 0.008 0013 0.012 0.011
Vot Tod. 9 14572°% ZI0B°* 3033w 14625+  280%s  372des 23081 %ee B9Tle* TG
Brror 140 167 216 280 290 254 176 287 256 182

+ Significant at the 5% level.
#« Signifimnt at the 1% level.
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Table 6. Analysis of variance of needle characteristics between populations.

M.S.
District S. V. D.F. Density Form factor Form factor  Cross
of of cross of longitu- section Volume
serration section dinal section area
CSE Population 2 45.18* 0.59 0.002 0.11* 3123.85%*
Error 18 9.90 11.01 0.007 0.02 440.97
CSW Population 2 20.00 16.54%* 0.060* 0.03 107.85
Error 18 13.05 2.18 0.009 0.02 438.50
Population 2 28.66 7.49 0.01C 0.10 3045.07*
CS Error 18 28.58 4.33 0.006 0.03 63447
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Fig. 2. Duncan's multiple range test of form
factor of cross section and cross
section area.

Table 7. Analysis of variance on needle characteristics between districts.

M.S.
S. V. D.F. Density of Form factor of Form factor of Cross
serration cross section longitudinal section section area Volume
District 2 4,663 8.723* 0.030 0.002*  534.863
Replication 2 5.963 1.323 0.210 0.019*  463.050
Error 4 1.642 0.562 0.260 0.002 83.053
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Table 8. Closedness of vascular bundle on needle cross section by Populations.

N . Sample Close Disti i
District Population size ° together(A) each r:)ctthef:?él; ngrlgted(C)
Kangreung 150 51 80 19
CSE Wuljin 150 81 52 10
Kuryongpo 150 61 77 12
Taean 150 64 75 11
CSwW Seocheon 150 15 83 52
Younggwang 150 83 62 5
Busan 150 30 101 19
CS Haenam 150 69 55 26
Namhae 150 72 70 8
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