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The Variation of Natural Population of Pinus densiflora S. et Z. in Korea( ] )*!

—Characteristics of Needle and Wood of Myong-Ju, Ul-Jin, and Suwcon Populations—
Kyong Bin Yim,*? Ki Won Kwon*?

For study on the variation of natural stand, three populations of Pinus densiflora S. et
7. were sclected at Samsanri Yongogmyun Myongjugun Kangwondo (4), Hawonri Seomyun
Uljingun Kyvongbuk (3), and Emogdong Suwcon Kyongkido (6) successively after the
selection of three population in 1974. Twenty individual trees were chosen from each
population and the morphological characteristics of trees, needle and wood properties were
invesligated on the trees.

The results are summerized as follows;

1. Serration density, resin canal number in needle did not show significant differences,
however stomata row number in the bhoth sides of needle showed highly significant
differences among 3 populations, But significant differences were calculated among indi-
vidual trees in a population regarding any character of necdles.

2. Ail population had high correlation on the stomata row between abaxial and adaxial

side of needle.

w

The Myongjugun population showed the highest value of resin duct index, which means
the population had the highest degree of hybrid character.

4. The ring segment width and summerwood percentage in the wood properties had signi-
ficant differences, and yet specific gravity and tracheid length had not significant differences
statistically among 3 populations. But all the values were significant statistically among
the ring segments within population.

5. The ring segment width decreased rapidly with increasing tree age but summerwood
percentage, specific gravity, tracheid length increased slowly to the middle age of tree
and then decreased slowly after the age.

But the patterns of decrease or increase were some different by population.

6. The values of Uljingun population were generally high in the coefficient of variation on

all the needle characters.

And the valucs of Suwcon population were always the highest and thoese of Myongjugun

population the lowest in the coeficient of variation on all the wood propertics.
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Tab. 1. Location of Pinus densiflora S. ct 7. populations studied
Population | Location Latnudc (north) Longitude (e'lst)
4 { Samsanri, Yeongogmyun, Myongjugun, Kangwondo 37°50' 128°43/
5 Hawonri, Seomyun, Uljingun, Kyonghuk 26°56’ 129°16*
6 Emogdong, Suwecon, Kyonggido 3771y 126°597
Tab. 2. The gvnoml d(‘smlptmn of pnpulatmn‘;
Populatxon{ quoct | Slope I Altitude{m) 1 Soil texture ‘ Soil ¢ (pth k Soil Moisture
4 N L oopt~doe 250 | Sandy Medium l Moderate
5 | S | 10° ~20° | 220 ; Sandy Medium Moderate
t
6 ’ S 1 5°~15° | 100 ! Clay Deep Wet
Populatmn Age of Stand I Hught(m) 1 Qtand composmon Degcll’(c;;zu;):(g;gwn l 'llfe ho /ha
{ ) |
43 19 | \
4 s 1692 Pure Stand 40 | 400
5 79 23 20 300
71~88 19~28
33 8 :
6 PRS2 .0 40 500
’ e 112 ‘ C
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Fig. 1.

Location map of selected populations
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Tab. 3. The measurements of individual trees. Myongju-Gun
e N - N o R e
Tree l ! Height | D.B.H. Straight-| Clear |Clear length . CTE‘TE\A Crown _ Branchoii -
‘ Age | : length Diameter| Length Dlameter’
l 1 (m) (em) | ness¥ (m) ratio** ‘(Wldest)l g index*** (largest)l Angle
_ o R o e A (em) |
¢ v | i
U RETY Y 9.0] 0.47 7.9 100 0.79 6.0 o
2 52 20.5 37.9 B 11.0 0.54 8.3 9.5 0.87| 9.0/ 90
3 41 165 325 B 9.0 0.55 8.0, 7.5 1.07| 9.0 80
4 47| 20.00 354 B 10.0 0.50 8.0 10.0 0. 80, 7.00 70
5 43 17.5, 325 A 10.0 0.57 8.8 7.5 1.17| 8.0, 90
6 38 20.5 3.7 A 10.0 0. 49 6.0 10.5 0.57| 7.0, 90
7 390  20.5 30.9 A 11.0 0. 54 7.1 9.5 0.75) 5.0 80
8 42 19.00 283 A 9.0 0.47 7.0 10.0 0. 70: 3.0 7
9 420 18.00  34.4 B 9.0 0.50.  10.0 9.0, 1.11 4.0 80
10 43 18.5 28.3 A 10.0 0. 54 5.1] 8.5 0. 60| ROl 90
11 40, 17.5  29.6. B 9.0 0.5l 7.0 8. 5i 0.82 5.0 80
12 43 1600 27.1 A 9.0 0. 56 6.0 7.0 0. 86 3.0 100
13 48  19.00 338 A 9.5 0.50 6.7 9.5 0.71 6.0 80
i4 41 16.5  29.0/ A 8.5 0. 51 6.3 8.0 0.79; 5.0, 70
15 41  19.00 28.7 B 10.5 0. 55 4.5 8. 5| 0.53! 4.0 70
16 471 19.5, 354 B 10.5 0.54 7.5 9.0! 0.83 4.0, 80
17 51 19.0, 28.3 A 9.0 0.47, 5.6 10.0 0.56, 3.0 70
18 | 43 19.5 31.8l A 10.5 0. 54! 6.9, 9.0, 0.77| 4.0 80
19 | 42 18.00 32,2 B 10.0 0.56 6.8 8.0 0.85‘ 5.0, 70
20 | 42 22,00 325 A 12.0 0.55, 7.1 10.0 0.71] 3.00 70
7 ! i !
Mean | 43| 18. 8} 32.02] | 0.3 0.5z 7.03 8 og 0.79 5.3 80

#A Very Stralght B: Straxght C Cr;m]\cd D: V;sry Crooked
**Clear length ratio=clear-length/total height
*#**Crown-index=crown diameter/crown length
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Tahb. 4. The measurements of individual trees Uljin-Gun
o == e ———
Tree | Height | D.B.H. |Straight-| Clear Clear- A_ Crown _ 1 Crown k,*BE?_cAlle,s_,ﬁ
Age i length length  |Diameter Length Diameter
No. | {m) (cm) | ness* (m) ratio®™*  [(Widest) (eng); index*** [(largest): Angle
| ! m) m (cm)
‘ ‘ i i
1wl 210 268 B | 130 0.6 53 8.0 0.66 5 80
2 74 23.5 37.9 A 14.0 0. 60 7.4 9.5 0.78 10 70
3 80 . 22.5! 39.8 B 9.5 0.42 8.5 13. 0 0.65 5 80
4 1 i 26.0 41. 7} A 17.0 0. 65 4.7 9.0 0. 52 5 80
5 77 25.5 34.4: A 15. 0] 0.59 6.0 10.5 0.57 7 80
6 &2 24.0 39. 5 A 14.5 0.60 6.6 9. 5 0.69 7 80
7 77 23.0 35.7 B 13.0 0.57 8.2 10.0 0.82 6 90
8 76 20. 5 30.6 A 12.5 0.61 4.5 8.0 0. 56/ 5 40
9 7 22.0 32.5 B 13. 0 0. 59 7.9 9.0 0. 88 8 80
10 78 27.5 39.2 A 17.0 .62 7.1 10. 5 0. 68! 10 60
11 79 23.5 37.6 B 16.5 0.70 6. 7 7.0 0.96 6 90
12 7 19.0 3.1 B 13.0 0. 68 5 1 6.0 0. 85, 6 50
3 7 22.0 37.9 B 15.0 0. 68 8.0 7.0 1. 14! 8 70
14 85 | 21.5 35.4 B 10. 5 0. 49 8.7 11. 0 0.79 ] 70
15 86 23.0 37.3 B 15. 0 0. 55} 6.6 8.0 0.83 8 80
16 88 21.0 36.3 A 10. 5 0. 50! 7.6 10. 5 0.72 8 80
17 76 23.0 37.6 B 12. 0 0.52 7.1 11.0 0.65 G 90
18 76 23. 5 43.9 A 11. 0 0. 47 5. 0 12.5 0.40 10 80
19 77 22.0 35.4, B 12.0 0.55 4. 8 10.0 0.48 5 90
20 82 | 20.0 37. 6 A 10.0 0.50 4.6 10.0 0. 461‘ 4 80
i | !
Mean | 70 | 227 3650 | 139 0.5 657 892 o6 69 7
*A : Very Straight B : Straightt € : Crooked D : Very Crooked
**Clear length ratio=clear-length/total height
*#t+Crown-incex=crown diameter/crown length
Tab. 5. The measurements of individual trees. Suweon
E Crown Branches
Tree Height | D.B.H. Straight-\ Clear | Clear- "% | Crown- o
Age | length | length  |Diameter Length Diameter
No. (m) {em) | ness* | (m) | ratio¥* |[(Widest) eng) " index®¥* |(largest)] Angle
B . b @y T (cm)
1 31 11. 0! 20. 4 D 4.0 0. 36 7.0 7.0 1. 00 3 90
2 3 10.0 19.7 3] 3. D) 0. 35 6.0 6. 5| 0.92 3 80
3 3C 10. 0 17. (,lj D 3.0 0.30 6.1 7.0 0.87 4 80
4 36 10.0 19. 6, D 3.5 0. 35, 5.5 6.5 0.85 6 60
5 34 7.0 15. 3} D 3.5 0.50 5. 6) 3.5 1. 60 3 90
6 35 11. 5] 25.2; D 3.5 0.30 8.8 8.0 1.10 6 90
7 27 8.0 12. 1, C 4.0 0. 50, 4.5 4.0 1.13 2 a0
8 ! 30 8.0 18. 3 D 3.0 0. 38 6.2 5.0 1.24 3 100
9 35 9.0 18.8 D 4.0 0.44 4.7 5.0 0.94 3 30
10 28 9.0 12.3: D 3.5 0. 39 3.5 5. 5 0.64 3 90
il 30 7.5 15.1; D 2.5 0.33 3.6 5.0 0.72 3 30
12 34 19.5 24. 8 D 3.5 0.37 8.9 6. 0 1. 48] 10 30
13 ‘ 31 0.5 18. 5“ D 4.0 0. 38 4.1 6. 5l 0.63 3 100
14 ! 44 9.0 30. 4 D 2.5 0. 28 6.0 6.5 0. 92 10 30
15 | 43 6.5 19.3 D 2.5 0.38 5.1 4.0 1.28 8 90
16 | 32 6. 0: 16.7, D 3.5 0. 58 4.4 2.5 1. 76 7 30
17 36 8.0 17.4} D 3.5 0.44 4.5 4.5 1.00 3 90
18 28 7.5 14.0; C 3.0 0. 40 3.5 4.5 0.78 3 90
19 35 4.0 15.4 D 3.0 0. 75 5. 2] 1.0 5. 20, [ 80
20 36 7.0 17.5 D 4.5 0.64 4.0 2.9 1.60 5 90
!
Mean | 33 8.5 18.39 | a4 0.4z 5.3 505 L8 48 84
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Tah. 6. Average density of serration per 0.5 cm of T
needle by population -
R e T 100 :
Population \' :}evfsrfge : Rdnge S D i C.V. : Pop. 4

W% mﬂN%q 2.83  0.10
28.5 21.9~31.7  2.79  0.10
28.5 24.7~32.8 2.19{ 0.08

F-Values : Populahon (df =2, 57) 0 9‘,45n 5.
Within Population (df=57,840) : 17. 1133**

[ R

—— i Pop.
{01 o -~ Pop. 5
N
A
230 J* / \//\ AN = Pop. 6
g /, ; S
% i Ny
w20 /y N
! \
, // / \ \
~
I // vl \\\ ‘\ .
N 3
e e e e i ]
a0 4
athen oty JPer 0000my

Frequency distribution of serration density
by population.

Fig. 4.

Tab. 7. Avcrage number of stomata row on adaxial
and abaxial side of needle by population

Populatum bde

‘j \kar!‘ Range | SD } C V.

1 i

4 ' adaxial 4. 101 X 8NJ' 7! 0' 51\ 0. M

5 H £ i ~ 7R

5 de | 181 3.8~6.2 0.75 0.16

6 1‘ 3. 97 4.8~7.8 (. 80‘" 0.13
e e A T o SR

4 | pasial | 6M§4ozﬁ!a& 0.13

5 side 9. 96 4. 0~{.4 0.85 0.14

6 7. 20‘ 5. 7~9, 1' 0. 94 O 13
ﬁjVélues Populatlon(df 2, a7) 19 5099M

(adaxial), 14.1413**(abaxial)

Within Population{d.f.=57, 840) : 5. 5084**

(adaxial), 11.0954**(abaxial)

Tab. 8. Correlation coefficient between adaxial side
and dbdxml sxdc of stomata low
Popu]mon } 7 equallon’Y Zldd\ld])

4 0. 69304 jYAQMWwH»ﬁ7
3 0.8534%% | ¥ =0.7693z 4-0. 2250
6 ‘ O 6517** Y =0. 54001{ 2 U.) )O

ﬁﬂxuﬁ“ﬂ ¥T?€} ‘WJ&% "#)T(Hr 72941 _101\4 of i
EfES S HET ARz 2R F A= e 4m

fidell @liase L vk S Sel

Wi QAEA g
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& 60 1
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Fig. 5. Frequency distribution of stomata row by
population.
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Fig. 6. Frcquency distribution of stomata row by

population.

Shelal gRRR flol v zaA vrepyich 24
HIM51 HALFel i"‘a‘SP Gl A x BRel EECE %
sheh. MUES il (2yl7) 20d BHGEE T~84 2o
Al grdigiael peaksh vhuobe] HiSel A & Bl R
7h 1A ol2e dr Adw =T fEEe ERe
BT & A b (F9) %M EREd e 2RE
AHE + sl

G13ES] BBl VR EEFHES & 100



19764 9K )

e RARKHS) MR BT AR 15

Tab. 9. Average number of resin canal per

by population.

needle

Populati;rw Mean‘ Range lﬁSD”l C.V. “

4 ? 7.8

6.7~9.3  0.73  0.09

5 84 6.7~12.2 143 0.17

6 | 84 65~09 095 0.1
F-Values : Population (df=2,57) : 1.67140-%- B

Within Pop. (df=57,840) : 8.0406%*
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Frequency distribution of resin canal by
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Fig. 7.

Tab. 10. Companson of anatomical characteristics in the transverse section of needle
T | | Hypodermls l"~ Resin éa]lal Flbrow;s-c:xiar bl;;dIe
Population Sa;rinzrzk o B — 1
One cell layer, Blf()l’m layer[ E*cterndl ] Medlal \ R D I Approad1ed Separated
| a0 | 269 s | s | 101 0.043 | 197 103
5 300 279 21 2476 1 56 0.022 : 181 119
6 300 286 14 2489 | 43 | 0.017 148 152
147H‘/} sl g on HEFH ﬁ‘ﬂﬁ dA Az gl A Tab. 11. Average width, of 10-annual ring segment
o] #fle] et sample 3007 F 10370l A 1524 7 A by Population
: o HEREpS ISR e e = e
L}'['}L}' i %@/] %ﬁﬁ o] 0};7] ?ﬂ’ 13] =T 1 J Populat;on | ( Mean %ange | S.D ( C.V
o] =9} o mm) mm) S E
. 4 39, 2’ 30.8~51.8  4.61 012
UL Ak (core) SHHT01 63 HHS BRAME 5 25.2 10.6~31. 3, 3.23  0.13
PHES el o Fehe BT e Bl sl el 6 30.7 17.4~44.4  6.97,  0.23

Fol A= IR, KHFE, HE, BEFRYez
4 is& o wix % 11 EHiE) BT WEMEE
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PEEE BB Lo e 2o RET A2z B
g oh, oA TR el B 47h Al
A EERES el ¥ 2 & nodd TR
#iEel o "—*41’— AL EERE € HEstde R
B Sote Ao Aok ool Aok AR B
2 o9 8 45 vrehh QLA Rk EEGe] flgEH] It
3 EEgiEo] B4 el Hinel Wk ZRsE B K&
o FIEL Edz HEL BTAAE EE 2 A

gad e, ERESA BT FARE A2 %

=

‘Wl:‘:-A\;;.alues : Population (d.f.=2,8)=5, 0666**
Ring Segment (d.f.=8,109)=7,2597**
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Tab, 12. Avecrage breadth by 10-annual ring segment
by popu]ation. (inm).
Mean Range | "\ -
IE’E’E":‘J{E’? seement | Noan, Mome | S| V.
| 1~10) d6.02 .3 10,09 0.22
4| 1l~20  41.0832.3~47.7 . 65‘ 0.14
| 21~ 30. 5421, T~49. 6 6.99 0.23
_ [ R
TS 41\20 L8, 9 816 0.2
i 11~20 28. b‘)‘ 1.8~42.6 7.50 0.26
5 L21~30 25. AUIJ.GNJ(. 6.21% 0.21
| 3l~40  21.6413.3~32.6 5. 07\; 0.23
41~50  21.4913.6~37.9, 5.46  0.25
51~60 19. 10/11. 6~‘?9 & 5.12 0. 27
6 1~10 31 7221 8~63. 9‘ 1050 0.30
11~20 26 57 12. GNol 4 9.6 0.36
2
g
~ 50+ —— : Pop. 4
£ ~
?3 —=-=:Pop. 5
5407
& ~ < Pop. 6
£ S
S 3071 Thsa
": \\\\
2 TN e—
ot ~~~
‘ + + + +— - + ~
1~10 11~20 21~30 31~40 41~50 51~60
10 year segments {vears from pith)
Fig. 8. Average breadth by ring segments.
Tab. 13. Average summerwood percentage by
population
Populatlou ] Mcan ] Rangc ‘ S.D. l C V
1 20. 4722, 69~37. 89 4.13 0.13
5 27.97,20. 99~36. 46! 4.69§ 0.18
6 B 7123 7]N47 3) 6. 33 0.19

I‘ Vd]JGS P(»puhtn(m (d f =2 ]l) 4. "896
Ring Segment (d.f.=11,266) : 1, 9230*

Tab. 14. Average summerwood percentage by 10~

annual ring segment by populatxon

Populatwn 'Segment \ Mean \ S D C V

Range

1~1o %. 6018 92~35. 78; 5. 57§ 0.21
. 1120, 30.7121.67~v43.86] 5,57 0.18
21~30 32.2625.23~40.61 4.47, 0.14
B1~d0 32.2122.50~15.25 5.48 0.17
1~10 25.6116.61~37.40 548 0.21
11~20, 28.1317.26~44.77 6.71] 0.24
20~300 29.4820.20~41.50 6.93 0.24
5 31~40] 30.5122.36~30.37 5.74 0.19
| AL~50 28.1920.31~26.32 5.200 (.18

{ : i
51~G0 26.4618.08~36.76 5.3 .21
61~70 27.4419.85~35. 40 447 0.16
1~10) 30.71}22. 87~53. 91; 7.14] 0.23

6 11~20 33.3424.12~54.86 9.06| 0.27
~20~30 30.89{16.67~48.00] 8.31) 0.27

(O
10
o
o
S 30
X
o
]
5 207
G
E : Pop. 5
g 107
:Pop. 6
1~10 11~20 21~30 31~40 41~50 21~b0 61~70
10 year segments (years {rom pith)
Fig. 9. Avecrage summerwood percentage by ring

segments.

ke glol s I 69 A AT 2
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Tab 15. Average specxﬁc gravity by populatlon
Popu]atwn r \'I(an j Range ‘( S.D. C V
4 I 0 1646!0 4033"’0 7108 0. 04 O. 09

5 [ 0.4689)0. 3856~0. 5913 0. 06 0.13
0. 44200. 3543~0. 5696 0.0 0.14

F-Valucs : Population (d.f.=2,11) = 1. 0360+

Ring Segment (d.[.=11.265) @ 4. 1111
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Tab. 16. Average specific gravity, by 10-annual ring segment by population.
Population ‘ Segment Mean Range S. D. I C.V.
1~10 0 4457 0. 3805~0. 5222 0 0361 } 0.08
4 11~20 0. 4599 0. 3829~0. 5368 0. 0361 0.08
| 21~30 0. 4865 0.4000~0. 5889 0. 0566 i 0.12
L 3140 0.4664 | 0.4045~0.5714 |  0.0438 |  0.10
1~10 0.4574 0. 3647~0. 6556 0.0557 0.12
11~20 0.4885 0. 3667~0. 6609 0.1327 0.27
21~30 0.5120 0. 4000~0. 6667 0. 0854 0.17
5 31~40 0.4711 0. 3929~0. 5682 l 0346 0.07
41~30 0. 4539 0. 3600~0.5929 | 0. 0640 0.14
51~60 0. 4554 0.3600~0. 5600 0.0592 0.13
61~70 0.4442 i 0.3727~0. 5875 0. 0469 0.11
1~10 ; 0.4541 0.3629~0. 6433 0.0742 0.16
6 11~20 ] 0. 4496 0. 3169~0. 5600 0,0632 ‘ 0.14
21~30 E 0.4227 0. 3000~0‘ 5500 O 0583 i 0. 1‘4
e “1-7:‘5’1 Hag 7HA = »l"i/ﬂ lLE*} E(H—.Aﬁﬂ"ﬂ
.0.52 Higel d3e¢ dEFE A,
figagel ol MG WEME % 17,189 =24 11
0.50 o ®elvh, FEME 2y 2O THEA dold H
z B 57} 2676p0 24 b Az L vhgol M 4z
£ 01 A 2487, A HE AEBEE AR %@1 62 2129
B 0461 ol R ek EEH A MAEFH %k o ol 4
& - Wiﬁf’-‘; Wl fgehE el 9l YEIJZE(LEE ol %
0444 o]z} gl¥
N lﬁi‘% £ 1704 & F %E 2 gol HEIR =
110 1120 21~30 31~10 4150 150 61 <70 FHEE BRAR 2ax U zez o]dg A
16 year segments (years from pith) = 4?_< I )o] /‘1 5 7]_9&1_’} ]“H f&vﬁﬁ‘%ﬁ‘)ﬂ = fEE
Fig. 10. Average specific gravity by ring segments.
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EBEHY - BRI
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ARderw

£ 49 5o QolAE

4f9} ring segment

Tabh. 17. i . i
A LR el 6] ol JHRS o & 2 ab. 17. Average tracheid length by pop(ulaf;on.)
unit ¢ p
DAk o EEE et gl Ene whel (10 e i R e -
TR B Ao Au)Aute]l Aol Wikz e Population fj)“ { a&gf SD. CV.
Az Qes d F Ao £ a4 ¥ wAad A 1 2487.1) 2008.1~2793.1176.06 0.07
e B e I~10ERe TRt 2247, ] 5 2676. 1, 2392.0~2922.4178.93  0.07
31 ~404RT9) FHEE 2829po. 2 ol F 600p2] H 5 2129. 9’ 1804. 1~2712‘9‘7r4 41‘ 0.12
M ew gleh i 4ol QelA: o 5001 MAS FValues : Population (df=2,8) : 4. 3938"-5-
Sz vt ol FE RNz £ 1 94 Ring Segment (df=8,209) : 8. 4520**
Tab. 18. Average tracheid length by [0-annual ring segment by population.
Populzltmn “ Segment ’\/Ican(/«) Ranqc(/z) j S.D. J C.V.
1~10 2139.2 1631. b"'ZJG] 0 278. 63 l 0.13
4 11~20 2552. 4 1917. 7~3488. 9 435.77 ; 0.17
| 21~30 2641. 9 2200.3~3249.7 300.93 ‘ 0.11
31~40 2615. 1 1920. 6~3511.7 . 402.12 : 0.15
1~10 2247 3 1554, 2~2920. 9 408. 85 0.18
5 11~20 2718.7 2308.9~3401.6 299. 55 0.11
21~30 2873.8 199.79~3804. 2 390. 24 0.14
31~40 2828. 9 2421. 8~37 .5 380. 85 0.13
1~10 1980 15 20 1N°618 5 } 309. 14 ‘ 0.16
6 11~20 2256.9 1653. 6~3014.7 } 386. 91 0.17
21~30 2163.3 150" 4~2935.1 [ 399. 05 0.18
f~noélwl; =R ARe ﬁ%ﬂ Aog vetz g, e
o] ziol 7k BMEE = FIEEe] = Aolstd —@
2800+ o2l fi4olebe & kMR o AR o
PUEZE 248 4 e Aex BEsd.
= 26001 0.1
:;‘_C : Pop. 4
= 24001 q
g : Pop. 5 0-16 (=83 Pop. 4
£ =5 Pop. 5
= 2000+ R o
& 2200 Pop. 6 Sou 1 Fop. 6
20001 - 0.12 .
: {%
; ¢ \ —t o
1~10 11~20 21~30 31~40 0. 107
10 year segments B
fvears from pithd O %
Fig. 11. Average tracheid length by ring segments. 0. 08" 5
23 116 8 EEEE 29k z BEs 29" o ; ’
;{H D}/\I %'_ "1 INZOiﬁﬁﬂ‘g} iﬁﬂﬂﬁ"] "El . '?‘]Oﬂ SCF’IB’.VAOH Stomata row Resin
elzwl shmste Zeolel st 47t MifkHE =A% density (adaxial) (abaxial) canal
&t Fig. 12. Comparison of coefficient of variation of

GBS TRRE

2w (& 17), ring segmentf]

7}

investigated needle characters by population.
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