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Studies on the Morphological and Anatomical
Characteristics of Genus Abies in Korea'
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ABSTRACT

Some morphological and anatomical characteristics of four 4bljes species in Korea were investigated to
find the characteristics and the taxonomical relationship between the species. The results were summarized as
follews: There was no significant difference in needle thickness and nu.mber of hypodermis cell layer among
18 morphological and anatomical characteristics of cone and needle between the species. A. koreang and 4.
nephrolepis were similar in above fourteen characters and A. holophylia and A. firma were also similar in the
14 characters. A. koreana and A. firma showed similarity in above two characters. Main resin canals of needles
in A. koreana and A. nephrolepis were situated in leaf margin (L-LM), those of A, holophylla, in L; L-M and M,
and that of 4. firma fully in other locations except L,
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Table‘l (1eneml dLS( r1pt on of studled areas and sample irees.

.. . Altltude bne e No of sam- Hexght D B. f.
Spicles Regloi‘”m) unﬁa}lty Forest ple trees Age (m) (em)
Average Natural o S
1 (A 1700 hiliside mixed 5 40--60 50-—85 18- 24
Abies wet forest
kareana I, 1600 o ’ 5 50—-70 65—90 23--34
feH 1500 o " 5 50—70 60—-80 1934
Abies 1(A) 1700 ” ” 5 45--65 55--7.8 20--30
hrole i 1KG:3] 1600 ” ” 5 50—70 6585 24-30
nephroleps ey 1500 - " 5 40-60 50-80 15-22
1M 1100 o ” 5 50—70 7.0-11.0 14--35
Abi Excellent
s L{E> 900 valley s 5 50~70 7.0--11.0 14--35
holoph ylla wet
M) 700 ” ” 5 60—80 7.5—115 21—34
Excellent Artificial
R (e)) 150  hillside Artcia 5 64 15-19 2945
pure forest
. wet
Abtes
, [ I5(e)) 150 ” ” 5 64 17—-22  29--45
firma
Average
(D 200 hillside ” 5 25 9—14 18—28
dry

: Bupk Gesa-Chunwang Bong ( Mt, firt), Sichun Myeon, Sanchung Gun, Kyeongnam.
: Jangtur Mok, Sichun Myeon, Sanchung, Gun, Kyeongnam.

: Sesuk, Sichun Mpyeon, Sanchung. Gun, Kyeongnam.

: Naerim Pokpo (Mt. Jiri), Machun Mpyeon, [lamyang Gun, Kyeongnam.

: Mumyeong Pokpo, Machun Myeon, Hamyang Gun, Kyeongnam.

mm o O W® e

: Ganae Pokpo, Machun Myeon, Hamyang Gun, Kyeongnam.

~
d

: College Forest of Seoul Univ, Ogyong Myeon, Kwangyang Gun, Junnam

=

¢ College Forest of Seoul Univ, Sandong Myeon, Gurye Gun, Junnam.
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Table 3. Number of stomata row.

No. of stomata row

! Species
} i A A A | : . I .
LM MREM R Min Max Mean*
A. koreana 12 22 16.68*
a: Needle width b: Needle thickness A nephrolepts 11 24 17.32°
c¢: Resin canal d: Hypodermis A. holophylla 14 26 19.35
e: Endodermis A firma 12 27 19.80°
L, M, R: A datum point of resin canal * Different subscipts mean significant difference
position. at 1 % level
Fig. 1. Cross section of Abzes needle.
Table 2. Needle length, needle width and needle thickness of four Abies species.
Species Needle length (mnm) Needle width (mm) Needle thickness (mn)
1
Min. Max. Mean Min. Max, Mean  Min. Max. Mean
A, koreana 110 22.2 15.86** 175 2.85 2132 (.50 0.85 0.68%*
A. nephrolepis 13.0 25.0 18.80" 1.50 2.75 2,114 0.45 0.85 0.65*
A. holophylia 253 42.2 33.76¢ 1.55 2.45 2.02% 0.40 0.85 0.64*
A firma 14.0 335 23.714 1.90 3.15 2.48° 0.40 0.85 0.62*

* Different subscripts mean significant difference at 5% level.
** Different subscripts mean significant difference at 1 % level.



BEKRERE 629

73 3E Eidols HBEES QYes FREE S
0.62~0.68mm 2 KR HEFE7 debdbz] s
o B 2@ BILNNEE HEY ¥ H= Table 3
B 20X A koreana$t A nephrolepisi- 16.68
17.32 ola A. hotophylia ©F A firma-= 19.35,1980
dem 2@z %28 1%d FEEZ dgrh

2) B# o Biw, BF

®Ho gy #F pauxge g fiES FE
+ Table 49} #o= BH#E-S A korwana &t A ne-
phrolepis = 60.85mm et 63.65 mm ©| 2 A. holophy-
Heor A firma= 84.05mm et 89.85mmE Fi 28
o] MiistT %2 MU WEM e AEY
FEZo ddn BEKe] Hillc BREM X2 M
i olvt A holophylia 2+ A. firmafgol 5%2 HE
#7F YERT

BEEe B3 &2 AIEY HR < Table b 2

19834 124

oK R e B2 MEni 2 56.33mm, 59.45mm,
78.29mm, 86.88mmE 4f& MG R 5% ¢

Fob VEgD

Fi

Al 2 fE -2

-2 A. koreana £t A. nephrolepis 710l &
ga ez OB fExe 5% HEES

L%e HEEN
B2HE2 1%s HEE7 Veteoh E9 BYia ol

froZ

volue HEEE HET BUEE 2o

BIE 3t

wH 'R BRAEI HADE
Table 63 # o= EhH 2 ol A kowana, A no-
phrolepis 7t 9.60 ~9.48 mm B KIS A, holophy-
Ja st A. firma7t 2059mm, 23.17Tmm2 A2 d
st o2 #Z7F @o] UEYL B IR
FEI 2L el A holophylla®t A firma 7

ol 5%8 HEEZ Uereoh
) @F Y% BT
B2 BAR, BAN, BAEE HES

Table4. Cone length and cone diameter of four Abses species

Cone length (mm)

Cone diameter (mn)

Species Min, Max. Meat]ﬁ Min. Max. Mean
A. koreana 47.70 73.00 60.85%** 21.00 25.80 23.553%
A nephrolepis 53.20 82.40 63.65% 21.00 30.00 24.00%
A holoph ylla 66.00 100.00 84.058 26.80 44.00 32.30b
A firma 68.50 104.50 89.85° 30.00 40.90 35.80°b
* Different subscripts mean significant at 5 % level.

** Different subscripts mean significant at 1 % level.

Table 5. Cone- axis length and cone- axis dimeter of four Abies species

Cone-axis length(mm)

Cone - axis dimeter (am)

Species Min. Max. Mean Min. Max Mean
A kareana 46.00 65.10 56.332" 3.35 4.70 4.08°
A nephrolepis 42.50 75.00 59.45° 3.25 4.80 3.992
A. holophylla 62.00 100.75 78.29¢ 3.52 5.50 4.45%
A. firma 61.95 119.95 86.884 3.55 5.05 4.25°

* Different subscripts mean significant at 5 % level.

Table 6. Cone- scale length and cone-scale width of four Afies species

Cone ~scale length (mn)

Cone-scale width(mm)

Species
Min. Max. Mean Min. Max. Mean
A. koreana 8.05 10.15 9.604** 13.05 15.10 14.15%
A. nephrolepis 8.05 11.80 9.48* 11.55 16.80 14.202
A holophylla 17.45 23.80 20.598 24.45 33.00 27.42b
A. firma 19.40 26.00 23.17¢ 25.35 34.55 30.43¢

* Different subscripts mean significant at 5 % level.
** Different subscripts mean significant at 1 % level.

rir
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K: A koreana N : A. nephrolepis H: A holophylia F: A firma
Fig. 2. Cone-axis(a), cone-scale (b), seed (c) and seed wing (d).

Table 7. Size of seed in four Abies species.

Species Seed length (am) Seed width (=n) Seed thickness (an)
Min. Max. Mean Min. Max. Mean Min. Max Mean
A. koreana 5.50 7.25 6.342%* 230 3.95 3.27* 125 2.00 1.65%*
A. nephrolepis 4.95 7.55 6.174 2.10 3.85 3.322 1.20 2.00 1.642
A. holophylia 8.25 10.45 9.458 4.05 5.80 4.83° 2.35 3.75 287t
A. firma 9.55 11.90 10.74° 4.05 6.00 5.25° 2.45 4.00 3.30°

*Different subscripts mean significant at 5% level.
** Different subscripts mean significant at 1 % level.

Table 8. Seed- wing length and seed- wing width of four Abies species.

L Seed — wing length (mm) Seed— wing length (xm)

Specis Min Max. Mean Min. Max. Mean
A. korana 2.85 4,20 3.42°* 5.85 7.35 6.454%*
A. nephrolepis 2.15 475 3.692 5.85 7.55 6.654
A. holophylia 7.55 12.80 10.34% 10.00 14.45 12.31%
A. firma 7.90 14.00 11.78° 10.05 14.55 11.78%

* Different subscripts mean significant at 5 % level.

** Dif ferent subscripts mean significant at 1 % level.
Table 7, Fig. 29 #o= K2 A korcana®t A HIE 27lelv voir] BESE 1 %o frmEst
nephrolepis 7t 6.34mm, 6.1TmmolEL A. holophylla  VFERVRL £ -2 pHdg 2 $HEA & 327 mm,
o A firma 7t 9.45mm, 10.74mm & g1 2& <= 332mm, 4.83mm, 525mmE= E-{E£3 FL M
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Table 3. Number of endodermis cell and cell layer of four Aébies species.

. No. of endodermis cell No. of cell layer
Species - T !
Min Max. Mean Min. Max. Mean
A. kareana 19 31 25.032* 2 2 2
A. nephrolepis 21 34 26.17° 2 2 2
A holophylia 23 32 27.18° 2 2 2
A. firma 18 31 23.83° 2 2 2

* Different subscripts mean significant at 5 % level.

Table 10. Position of main resin canal in needle cross section of four Abies species

L. Numbers Frequency
Specles
Tree Needle L LM M BM R
A. koreana 15 200 148(74%) 52026 %)
A, nephrolepis 15 200 183(91.5%> 17(&5%)
A, holophylla 15 200 48(24%) 124 (62 %) 28 (14 %)

A. firma 15 200 23011 %) 109 (565 %) 62 (81 %) 6 3%)
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