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The Variatiom of Population of Pinus koraiensis Sieb. et Zucc. in Mt. Jiri*!

Kang Young Lee*?

Summary

These studies were carried out to know the variation of morphological tree forms, needles, cotyl-
edons, seed characters and top height growth of seedlings of Pinus koraiensis S. et Z. by populations
in Mt. Jiri.

The results are summarized as follows:

. 1. It was observed that the characteristics of length, recdles of serration density of needles,
percentage of full seeds length, of seeds, thickuess, of seeds length of cotyledons, width of cotyledons,
numbers of the stomata line in cotyledons and the top height growth of seedlings were significantly
different in individual trees and populations.

2. The characteristics of branch angle specific gravity of wood and resin canal numbers of coty-
ledons were significantly different in populations.

3. It was that the characteristics of numbers of stomata line, width, of seeds weight, of seeds
serration density of cotyledons, numbers of cotyledons were significantly different in individuals.

4., The resin canals of needles showed three principle resin canals in individual trees and popu-
lation, and the ccefficients of variation were not shown in individual trees and populations. Stem
forms showed to be a straight form with all populations.

5. The characteristics of cotyledons had generally higher tendency than the characteristics of

needles in comparison with coefficience of variation.
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Table 1. Location of Pinus koraiensis populatmns in Mt. Jiri
e e e e [ N e
Pop. | Location Latitude |Longitude| Aspect f Al(t:;‘)lde
-1 The intermediate of between Jungbong and Habong 35°22' 127°45’ SW 1,100—1, 200
P— Daepo-Ri, Samjang-Myeon, Sanchong-Gun, Heo 2 1ar .
Gyekongsangnam-Do 35°197 127°48 SW 600—700
¥ P}z Nafural Population

P—2: Artificial Population
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Table 2. The general survey of populatlons
P S Soil Reck i Degree dof M,I:e_e—
op. ope o oc mixe
Depth Moisture Texture stands No./ha
(Cm) i
F—1 35 58 Moderate Loamy fine sand Granite Mixed stand 500(200)
P—2 30 50 Moderate Loamy sand Granite Pure stand 600
" ( )e-Pinus Koraiensis R )
Table 3. Soil analysis of the site populations bocatd
{ pH oM T N|Pos | me /lOOg ‘Actlve (ppm) Coar(sie Fincé Silt | Clay l'exturé rrrrr
D. HZO’KC‘ (%) j (%) |tppm)| ¢, ] Mg ) K , Al } Fe ?a/n) ?z%x) (%) | (%) International
| | classification
P—1 4.9 4.2 3.5 0.27 156.0 0.71 0.29 0.17 277 1800 38.55 44.35 10.80 6.25 i‘aoaény fine
P-2 54 4.3 3.6 0.26 150.8 0.60 0.24 0.24 202 1590 40.30 35.00 11.25 13.45 Loamy sand
frE, e & 1,2,33% Ao < $13EY RAHEKS 2L Effiez #iTsied.
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Table 4. The mcasurement of individual trees

o T 00 e | G| e | P comtn
) T i f | (m) ! Height | & imetg:i (crlx?)'{ Angle Radmsi Length
1 7 )’ .0 0.14 S Gray 5.5 70 2.7 6.0
2 3 16 40 1.0 0.13 C " 6.0 80 2.5 7.0
3 7 19 64 1.5 0.2 S " 6.0 80 2.7 5.5
{ 9 21 79 2.5 0.28 8§ " 5.5 80 2.7 6.5
) 10 %75 2.0 0.3  PC. " 6.0 80 3.7 7.0
6 7 2 73 2.0 0.0 5 " 7.0 90 2.5 5.0
; 17 98 84 2.5 0.15  P.C. ” 5.0 30 2.2 14.5
pP—1 8 15 23 85 4.0 0.27 $ " 6.0 90 2.7 1.0
9 7 19 50 1.0 014 PC " 5.0 an 2.3 6.0
10 10 21 71 3.0 0.30 P.C. " 4.0 80 2.5 7.0
1 7 18 50 2.5 0.36 S " 6.0 83 2.8 4.5
12 v 19 65 2.0 0.29 S " 5.0 80 2.4 5.0
i3 7 20 £5 1.5 0.21 S " 5.5 80 2.6 5.5
] 10 17 67 2.5 0.25 S " 5.0 80 2.5 7.5
15 16 58 2.0 0.25 5 " 4.0 %0 2.5 5.0
Mean 9.1 20.7 67 2.1 (.24 4 81.7 2.6 6.9
TR 34345 3 0.27 s Y 55 80 55 &0
2 13 28 1 3.0 0.23 S " 7.0 80 6.0  10.0
3 13 24 " 50  0.3% C " 8.0 60 5.0 3.0
1 1 21 ” 2.0 0.27 8 " 1.0 65 3.0 8.0
5 13 28 " 3.0 0.23 S " 7.5 75 4.0 10.0
612 25 " 3.0 0.25 $ " 5.5 63 3.5 9.0
T 15 23 7 2.5 0.19 C # 5.0 75 6.0 1.5
P2 8 14 27 ' 3.0 0.21 $ " 5.0 70 3.5 1.0
9 12 27 " 3.0 0.25 C " 7.0 70 55 9.0
10 15 32 " 3.0 0.20 C " 6.0 80 50 12,0
11 15 25 " 3.0 0.20 S " 6.0 75 50 12,0
12 12 23 i 1.0 0.43 8 " 1.5 70 3.5 8.0
13 11 o7 " 2.0 0.18 S ” 7.0 ) 1.0 7.0
14 12 3 " 3.0 0.25 S " 5.5 80 1.5 9.0
15 13 31 ” 5.0 0.38 5 1 7.0 60 5.9 8.0
Mean 125 26.9 3.2 0.25 6.0 72.3 4.6 0.4
"% §e.Straight  P.C.--Partially Crooked  C--o-Crooked
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Fig. 1. Tree forms of Pinus Koraiensis in Mt. Jiri.
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Table 5. Average of leaf characters by leaf age

- %éf aC}Ta. Leaf lenf;th(cm)- Leaf ‘width(mm) No. olfin{s;omata 1‘~HDseer;sr‘1%ggogk t l\oca(:lill;esm
el I SO DU N I T D O S U N
Range 5.5-9.7 5.9-10.5 1.0-1.2 1.0-1.3 5-10 5-9 8-20 8-22 3.0 3.0
Mean 7.75 8. 14 1.10 1.10 6. 58 6.69 13.53 13.66 3.0 3.0
P—1 S.E. 0.0562 0.0685 0.0045 0.0047 0.0597 0.0545 0.0987 0.1031
S.D. 0.8437 1.0276 0.0673 0.0702 0.8962 0.8171 2.0935 2.1860
C.V. 10.8865 12.6241 6.1182 6.3818 13.6201 12.2138 15.4730 16.0029
Range 8.0-11.6 8.7-12.5 1.0-1.3 1.0-1.3 5-11 5-11 7-17 6-18 3.0 3.0
Mean 9.76 10.57 1.12 1.13 7.15 7.17 11.59 12.22 3.0 3.0
P—2 S.E. 0.0500 0.0561 0.0054 0.0060 0.0v36 0.0745 0.0861 0.0878
S.D. 0.7495 0.8407 0.0806 0.0892 1.1039 1.1229 1.8251 1.8621

C.v. 7.6793 7.9536 7.1964 7.8038 15.4392 15.6583 15.7472 15.238]1
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Table 6. Analysis of variance of leaf characters among individual trees in populations

; M.S.
Pcp. i S.V. d. S
‘ Le af length | No. (ffn:tomata Density of serration
P-—1 Among ind. 14 2. 006** 0. 881 %* 5. 203+
Within ind. 30 0.437 0. 039 0.182
P—-2 Among ind. 14 0. 939** 2. 399%* 2. 763**
Within ind. 30 0.316 0.073 0.315
Table 7. Comparisons of leaf characters in populauons
\f\\‘ — QCC [ Leaf length(cm) Leaf wxdth mm) E No. of stomata lme Density of serration
- p B
No | TP . g P2 ; P—1 P2 | P-1 | P-2 [ P—1 P—1 P2
1 10.9 6.6 1.2 1.1 6.7 5.9 12.3 12.1
2 10.1 7.8 1.2 1.1 6.7 6.0 15.1 12.5
3 10.7 8.0 1.2 1.1 7.0 7.2 13.5 13.3
4 9.9 6.8 1.2 1.1 9.2 6.1 13.6 10.7
5 10.3 8.0 1.2 [.1 7.8 6.4 15.3 12.2
6 10.7 8.3 1.0 1.1 5.9 7.1 12.7 10.5
7 9.7 7.9 1.0 1.1 6.1 6.2 12.9 12. 1
8 10.1 6.2 1.1 1.0 6.5 5.8 15.3 11.8
9 9.5 8.2 1.0 1.2 6.6 6.8 13.8 11.8
10 10.3 8.4 1.1 i1 6.7 7.2 13.8 9.9
11 11.2 8.5 1.2 1.2 7.1 7.5 14.9 12.5
12 9.2 8.9 1.2 1.1 7.8 6.3 15.1 13.6
13 9.7 8.5 1.2 1.1 8.2 6.0 12.4 12.2
14 10.7 8.1 1.1 1.1 6.2 6.7 11.0 11.7
15 9.9 9.1 1.1 1.1 7.1 6.2 12.6 12.1
T -test 8. 01%* 1.21 1.83 4. 61%*
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Table 8. Specific gravity in populations H£®2 =
‘ Specific gravity"'*‘ REdz Jdor =3 KRS Ed 24 PESx
T-ee No. e A< MY HP ded ofst #e HRe wmd
L | P P—2 SRS O RER O E R
1 0.3931 0.3681 AR
2 0. 3779 0.3911 4. BFRE &
3 0.3723 0.3657 HE, @l 9% FRE THETHRY REP
4 0. 4083 0. 4046 2 % 99 Ak, FeliA G Fo] KBREES BTE
5 0. 3878 0.3736 FER BF 2 HREE Vehlz ol & HHIE =
6 0. 3456 0. 3527 e frEmEsr s g, vk @ikl AfiE o
7 0.4172 0. 3634 ‘21% Aol Yol HEel uhel olel g FHERE fa
8 0.4080 0.3751 gk vb lEdl AREH X el A ol ot AL L
9 0.4123 0.3513 el SRy MR, SHE B BiEE HE M
10 0. 3936 0.3501 To (B oz HPrE F o) ofwl BEHe] {EA
i1 0. 3505 0. 4077 HAE A9 BEE i) ogx =3 f4 F—%
12 0. 4566 0.3288 e A% Hirsd AdA Yoz ¥ Prd #BqITA
13 0. 3907 0. 3401 Aok & Aeom Erh
14 0.4242 0.3763 PO = ol SHERY] EEEC o3 REAR
15 0.5083 0.3701 b el e} REREE, RHEE Fol MOHI RHE
Mean 0. 4031 0.3679 e Av e WES s e
T e U, @R R TR, T, GTH &7
T-test 2.729% .
S o S BE #FENdd v 2 #ie ¥ 10,115 b &
Table 9. The numbera of seeds per cone in mdwxdual trees and populatlons
T t P—2
Tree ! Cone No ! ‘ Cone N i
No. | ’ Mean . Full seeds \ one Mo ‘ Mean Full;eeds
ENENE oz [ s &
1 28 20 32 26.7 57.50 99 105 75 93.0 88.53
2 22 30 23 25.0 26. 67 114 127 130 123.7 34.77
3 24 39 44 35.7 75.70 127 100 143 123.3 61. 62
4 42 45 29 38.7 90. 52 111 133 148 130.7 74.24
5 38 31 43 37.3 16.07 126 124 107 119.0 77.59
6 69 56 72 65.7 32.49 139 107 107 117.7 96. 32
7 34 71 48 51.0 37.25 119 116 115 116.7 72.00
8 28 46 46 40.0 47.50 164 99 104 122.3 74. 66
9 33 59 77 56. 3 15.38 158 156 176 163.3 90. 41
10 59 20 34 37.7 38.94 124 136 121 127.0 80. 58
11 71 49 49 56. 3 142 153 136 143.7 85. 62
12 58 73 67 66.0 74.75 124 119 105 116.0 64.37
13 57 72 50 59.7 60. 34 82 156 105 114.3 83.67
14 58 28 46 44,0 72.73 112 135 73 106.7 94. 69
15 64 43 57 56.3 39.05 101 136 152 129.7 67.87
Mean 46.4 45. 66 123.1 76. 46

T-test (Percentage of full seeds) 3. 456%*
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Table 10. The variation of sced characters in populations

Sce. | qud fommih i)

j[ SLCd lmggh’nﬂm\ ‘ Seed mdrh r‘n) % cJ t‘ucl s{ ‘J b\d welght mg)
e e p-1 | P2 Pl | P2 | P Pz | P P
1 1.6 16.0 1.6 11.8 9.0 7.6 710.0 588. 3
2 15.3 15.5 12.2 168 9.1 7.6 730.0 5%0.0
3 15.8 164 12.6 1.2 9.1 8.1 756. 7 661.7
4 14.9 15.1 11.4 10.4 9.1 7.0 740.0 506.7
5 12.6 17.6 10 2 1.6 8.1 7.9 518.8 713.3
6 14.1 13.2 10.6 9.3 7.9 7.3 530.0 421.7
7 14.2 i5.9 10.4 10,9 7.9 7.7 518.2 605. 0
3 14.4 16. 1 1.1 1.1 T7 7.4 £36. 0 580. 0
5 4.8 17.5 10.8 1.1 7.5 7.7 2.3 625.0
10 14.8 15.9 11.3 10.9 7.8 7.7 534. 8 605.0
11 16.2 16.8 7.9 580. 0
12 14.6 5.4 1.3 10.6 8.0 7.7 540.0 568. 3
13 1.1 14.2 1.2 9.4 8.2 7.3 550. 0 591.7
14 14.7 16. 4 11.3 1.7 8.4 8.3 593. 3 756. 7
15 1.5 16. 1 11.0 11.3 7.8 8.2 560. 7 675. 0
Range 12-17 1219 §-15 8 11 611 6-10 400900  350--850
Mean 1462 15.86 11.25 10. 98 8. 27 7.70 602. 9 603. 89
S.E. 0.0552  0.0660  0.0573  0.0538  0.0561  0.0389 5.9131 4.7275
S.D. 1.0620  1.4007  1.1024  1.1419  1.0848  0.8248  113.7413  100.2858
C.V. 7.2640  8.8317  9.7991 10.4954 13.1173  10.7117 18.8635  16.6066
T-test 4.111** 1.498 3. 11** 0.198
Table 11. Analysis of variance in seed characters among individual trees
- ) T M.S
Pop w S.V. df | - O T e e
‘ L mgih Width I’hlckmss nght
P—1 Among ind. 13 1. 660+ 1.208* 0.997 28166. 484%*
Within ind. 26 0. 324 0.321 0.516 1637.912
P2 Among ind. 14 0. 085%* 1.353%* 0. 415 19586, 746**
Within ind. 28 0. 301 0.122 0.106 3959, 246
o <] AENO AR AT um.] Hgbel Al wm T B iAo R ol vk BRIl el =
clov] ol % ffe] WREES fEAY {;’;« -, AT R R PH' g g B 5
99 BT, HTFEE slelAx Tolent S RMFEES RS Rl a2A
S‘l':‘:ie.b} Fpiel glelAe EEE 45%:*-7} 11 250
it iR [‘;« o] 7o) 5 FEEHES B
2 5 g, fEssglel 9% RS WA WHe HEd
glo] A 3= ; gul w2 R 312,139 Foh B dlelx F
g ol et MR MTRL BT s, 'f%hm-& L T 7 dfed TEE
e S B B ST AN B3 R > pREESEST e el gl ot TR SNt o
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Table 12. The variation of some characters of cotyledon in populations

Wié;;(rﬁm)
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‘ | Length(cm) i No. of stomata lineiDensity of serration% No. of resin canals
Tee Pop  py | p2 | Pt | P2 | P-1 | P2 | P-1 | P2 | P—1 | P2
1 3.8 3.9 1.5 1.6 7.9 7.8 5.6 7.2 3.2 2.9
2 4.9 1.5 6.8 5.2 3.3
3 4.1 4.2 1.6 1.7 7.8 7.5 5.0 5.8 3.4 3.6
4 3.7 4.7 1.5 1.5 7.7 7.3 4.5 5.3 2.5 3.1
5 3.6 4.6 1.3 1.5 7.3 7.3 4.2 5.8 3.0 3.3
6 3.5 3.6 1.5 1.5 7.7 7.4 5.7 5.9 3.6 3.1
7 3.8 4.3 1.5 1.5 7.7 7.5 Hh.2 5.9 3.6 3.4
8 4.2 2.8 1.5 1.5 7.8 7.3 4.0 6.3 3.3 3.1
9 4.8 1.6 7.2 5.3 3.3
10 3.8 4.4 1.7 1.6 8.0 7.5 8.0 4.2 3.8 3.4
11 4.5 1.5 6.9 5.8 3.1
12 4.1 4.3 1.6 1.7 7.5 7.6 6.9 5.3 3.7 3.5
13 4.0 4.1 1.5 1.5 7.7 7.3 5.3 5.0 3.5 3.1
14 3.8 4.4 1.5 1.7 7.7 7.3 6.3 5.3 3.5 3.3
15 4.1 4.2 1.4 1.6 7.6 7.6 .9 5.1 3.0 3.2
Range 2.8-5.2 3.1-5.6 1.0-1.9 1.1-2.0 6-9 6-9 2-11 2-11 275 2-5
Mean 3.85 4.32 1.50 1.57 7.68 7.35 5.50 2. 69 3. 4/ 3.26
S.E. 0.037 0.0394 0.0128 0.0122 0.0446  0.0440 0.1609 0.1372 0. 0559 0.0352
S.D. 0.4263 0.5423 0.1475 0.1675 0.5122 0.6053 1.8484 1.8864 0. 60426 0.4841
C.V. 11.0727 12.5532 9.8333 10.6688 6.6669 8.2354 33.6073 33.1529 18.6802  14.8497
T-test 2.988* 2. 700* 4.109%* 0.236 2.419%
Table 13. Analysis of variance of some characters of cotyledon in individual trees
E M.S.
P()p_ S_V, d_f T T T oS e "“N"""'f"' N T . TR T ~ s S
i - o. of Density of No. of
R e ! e _If,e,"fz,t?'_ L W “{thﬂ __|_stomata line serration | resin canals
P—1 Among ind. 11 0.167 0. 030** 0. 107 4, 015%* 0.204
Within ind. 24 0.077 0. 008 0. 087 0. 863 0.178
P—2 Among ind. 14 0.411*+* 0.016%* 0. 196* 1.007 0. 098
0. 004
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Table 14. The number of cotyledons in populatlons
- Tree | { T - "\ o "4" T Ty
No. 1 2 3 ‘ 4 5 | 6 7 s 9 10 11
‘ ~ . Vo
P—-1 11.0 12.5 11.2 11.0 11.0 11.2 12.0 12.5
P—-2 12.5 11.4 11.3 11.6 12.8 11.8 12.1 11.5 11.0 13.0 11.5
A Tree = S I WA R ST ﬁ’*f** == 71 mmemETTmAI Tt RS TIIITAT SEITTTT
No 12 |, 13 14 15 | Range ‘ Mean S. E. S. D. C. V. T—test
P—1 12.3 11.9 12.4 11.8 9—15 11.77 0. 15a2 1.2913 10. 9711
P—2 12.2  11.8 12.0 12.5 8—15 12.05 1.2726 10.5610 1. 447

0.1095
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Table 15. Analysis of variance of the cotyledon numbers in individual trees

Pop. | S.V. | 41 \ S.S. ‘ M.S. F
Total 35 23.523

P—1 Ind. 11 12.470 1.134 2. 460*
Error 24 11. 053 0. 461
Total a4 25. 624

P—2 Ind. 14 12.857 0.918 2. 155+
Error 30 12.767 0.426
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Table 16. Top height growth of seedlings by month (1975)

l Top height growth(cm) Rate of top height growth
Month -

| p—1 | p—2 P—1 P2

May 2.38-+0. 06 2.7240.09
7.03 7.48

June 2.564:0.08 2,9440. 06
11.11 7.84

July 2.881-0. 06 3.1940. 07
24.61 27.99

Aug. 3.8240.09 4.43+0.09
3.54 1.99

Sept. 3.96-40. 08 4,5240. 08

T-test

3. 742%*

Table 17. Average of air temperature, amount of precipitation by month in Jinju area

[ 7 Month R R o e
Year s Jan, | Feb. |[March| April | May | June | July | Aug. | Sept. Oct.
ect.

1931~ Average of temperature(°C) 0.2 2.3 7.4 14.0 19.4 22.6 26.3 27.6 22.6 16.7
1960 Amount of precipitation(mm) 20.0 40.6 73.0 116.9 126.6 177.4 244.2 204.6 203.3 64.0
1975  Average of temperature(°C) 0.1 1.8 6.4 13.2 17.9 21.3 25.5 26.9 23.7 16.6
Amount of precipitation(mm) 30.2 22.6 74.5 96.4 200.4 185.0 387.3 58.3 188.4 105.0
1976  Average of temperature(°C) -0.8 4.3 6.9 12.2  16.9 21.0 23.4 25.4 19.8 15.2
Amount of precipitetion(mm) 0.2 133.5769.2 176.5 66.6 217.3 151.4 204.6 27.7 53.4
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T ud deg A4 £ g ATHEL KR4 el e

Sel Al aA v et BT,
TEE Wl T 4Rl MRl Bhoz Mot f
Fe Aol wamEe Ry web g
el ol (P ez isEs vl

RS e e

ol L
A T

Table 19. Analysis of variance of top height growth

of seedlings in individual trees

MS. | F

-

Pop. S.V. )

ss. } |
Total 35 6. 130
P—1 Ind. 11 2.957  0.269 2.038*%
Error 24 3173 0.132
Total 44 7.392
P2 Ind. 14 4. 865 0.348 4.143%*
Immr 30 2.527  0.084
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Fig. 4 Rate of top height growth of seedlings by

month in populations (1975)
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Table 20. The correlation between top height growth
of seedlings and number of needles in po-
76)

pulatmn (June 15,

Tree | Pl Pz
,,Nn‘ E{fight (cm) NIiZdles \HClght (cm 1\11\22'(”%{8
1 4.7 82.5 4.9 65.0
2 - — 5.0 98.1
3 4.5 80.0 4.6 78.6
4 4.9 61.5 5.2 81.7
5 4.4 72.5 6.0 3%. 0
[ 4.0 58.7 4.5 58.0
7 4.9 66.0 ). 0 80.7
8 4.5 48.3 5.6 69.6
9 — — 5.7 83.8
10 4.6 57.5 5.8 100.8
11 - - 5.3 8L.5
12 4.6 81.1 5.4 80.8
13 4.4 65.0 5.2 83.9
14 3.9 55.0 5.3 93.6
15 4.1 65.7 5.1 81.2
Mean 4.46 66.15 5.24 82.22
T 0. 419** 0.427%*
T- test(No of needles) 2.907**
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Table 21. Top height growth of seedlings by month

(1976)

{ Top height growth(cm) ' he}i{alf;: of to%)h
Month _neight growin
B p—2 | P—1 [Pz
May 30, 4.3340.11 5.05+0.10 2 91 363
June 15, 4.4610.09 5.24+0.11 262 2.78
June 30, 4.58+0.09 5.3540.10 1.72 3.23
July 15, 4.66+0.09 5.5740.11 312 2 11
July 30, 4.8140.08 5.6910.12 0.41 0. 87
Auz. 15, 4.83+0.08 5.7440.13 0.00 0.52
Aug. 30, 4.8340.08 5.77%0.13 0.82 0.69
Sept. 15, 4.87£0.08 5.8140.13 | | oo

Sept. 30, 4,924-0.08 5.91+0.14

T-test 5. HO4**

Table 22. Analysis of variance of top height growth
of seedlings in individual trees (1976)

Pop sv | af | ss [ms | ¥
Total 35 6. 868

P—1 Ind. 11 3.474  0.316  2.241%
Error 24 3.394  0.141
Total 44 21.431

P—2 Ind. 14 16.198 1.157  6.648%*
Error 30 5.233 0.174
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Fig. 5. Rate of top height growth of seedlings by
month in populations (1976)
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