BB EE 66:82-04. 1984
Jour Korean For, Soc, 66:82-94. 1984

HUF XRAEES WIHKERR
2 8B X% B &-x R &

Variation of Stomatal Traits of Natural
Population of Quercus spp.'

Chi Moon Kim’. Ki Won Kwon’. Heung Kyu Moon®
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ABSTRACT

The variation of stomatal density and stomatal length of four species of oaks was studied for the purpose
of examining the differencesamong populations and among individual trees within population. Nine populations
of Quercus mongolica, four populations of Q. serrata and Q. variabilis respectively, and three populations of
Q. acutissima were selected in the natural stands of oaks distributed through the whole country. Twelve leaves
were sampled from each of 20 trees from each population. The length of 20 stomata and ten replications of
stomatal density were measured from collodion replicas of each leaf under a microscope.

Average stomatal densities and lengths ranged through 600-1000/mm? and 19-26um respectively in all of
the species studied. The stomatal densities and lengths presented significant differences statistically at the level

of 1 or 5% among populations and among individual trees within population in all the species. Quercus mon-

% 118 8H Received November 8, 1984.
@ kB B KB College of Agricubure, Chungnam National University, Taejeon, Korea.
A Hye HEEA SENEMEMY L&A o8 BTN A



LoRir b S o

198445 12 1 83

golica, especially, showed large variation among populations, while Q. veriebilis did very narrow variation

compared to the other species. The coefficients of variation of stomatal densities and lengths among individual

trees within population exhibited small values of 3.7-12.0% and 1.4-5.3% respectively in all the populations of

the species. The average stomatal densities of Q. mongolica showed statistically significant correlation of multi-

ple correlation coefficient of Ryrs ¢=0.868* and multiple regression equation of Y = 0.041 X,(GM.T.S.) +

0489 X;(G.M.H.S) +

22.37 with the sum of growing season mean daily temperature and the sum of growing

season mean daily humidity of the stand studied. However the average stomatal lengths showed no relation with

the same meteological variables. The figures of frequency distribution of the measurements of leaves or the

mean values of individual trees did not show normal distribution curves in some populations. The curves, as well

as the results of ANOVA, exhibited the differences among populations.

Key words: stomatal density; stomatal length;
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Table 1. The general descriptions of the stands studied by species and by population.

Species Mt. Mt. Mt. Mt, Jukjang Mt Mt. Mt. Mt.
pe Sulak  Mani Sukbyung Sogri -myeon Kaya Jiri Baekun Hanla
33°21'" (M) *
Latitude All species 38°08" 37°36° 37°35°  36°34" 36°11"  35°49’ 35°17 35°07° 33°23°(S)*
33°26°(A)*
Longi. 126°29" v *
gt All species  128°21° 126°26° 128°51° 127°52° 129°10° 128°06° 127°33° 127°36" 126°281S)*
tude LTS
126°42'1A)
Q.mongolica 960 385 645 340 540 1,020 1,000 880 1,240
Altitude Q.serrata - 370 660 - - - - 860 960
(m) Q.variabilss - 360 640 - 540 - - 860 -
Q.acutissima  — 360 - - - - - 850 310
Q.mongolica 25° 15° 20° 15° 10° 15° 20° 20° 5°
Q.serrata - 4° 30° - - - - 15° 5°
Slope o B o o 3
Q.variabilis - 5 15 - 10 - - 15 -
Q.acutissima - 4° - - - - - 5° 15°
Q.mongolica 60 60 75 85 55 65 75 65 70
§0i1m Q.serrata - 75 65 - - - - 70 70
(A+B) Quaricbihis  — 60 80 - 55 - - 15 -
(em) Q.acutissima = — 75 - - - - - 75 80
Q.mongolica SW SwW w SwW w w S E E
Aspect Q.serrata - N E - - - - SW E
P Quuariabitis - E w - sW - - 3 -
€. acutissima - N - - - - - S N
Q.mongolica dry dry moderate moderate dry moderate moderate moderate dry
Soi! Q.serrala - moderate moderate - - - = moderate moderatie
MOISLUTe 5 o riabilis - moderate moderate  — dry ~- - moderate -
Q.acutissima = moderate - - - - - moderate moderate

(M) *: Quercus mongolica
(S)*: Quercus serrata
(A)*: Quercus acutissima
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Table 2. The measurements of individual trees of Q.mongolica by population.

Sogri

Mt.
Baekun

Mt.
Kaya

Mt.
Jiri

Mt.
Hanla

Jukjang -
myeon

Mt. M Mt. Mt
Sulak Mani Sukbyung
Height(m)  1235+079 53+1.22 1074179 7.8+111
Basal
sl remy  264+489 1642194
D.B.H (cm) 215+103 127+1.66
Clear ’
e (my | 294103 194037
long 384061 25+056
Crown (m)
width Dort  26+044 16+0.44 29+056 25051

35+088 264072 211048 25+0.68 261055

41+096 314056 27+026 3.7+0.51

7.0+£0.79 11.8+047 10.1+1.10 10.5%3.04 126+1.26

2584569 22.5+558 18.3+2.25 254+2.79 304+6.70 24.2+7.05 31.0£6.79
1974549 17.5+5.66 136+2.33 20.3+2.82 2474595 22.2+6.75 25.344.91

33+1.57 26+1.05
3.8+060 4.4+132 57+1.43

L0+032 274042 302047 2.7+086 3.5+083

Table 3. The measurements of individual trees of . serrata by population.

Mt. Mani Mt. Sukbyung Mt. Baekun Mt. Hanla

Height (m) 10.3 + 2.38 14.7+3.06 20.8+1.88 127142

Basal diameter (cm) 20.6 +2.99 239 +5.30 37.8+507 25.02:655
D.B.H. {(cm) 17.5 +2.96 19.0 +542 31.34+4.58 21.6+10.46

Clear length (m) 4.0+ 1.20 4.5+ 1.40 4.7+1.70 2.9+080

Crown width long(m) 4.7+ 117 4.3 +£1.09 54+0.94 51+ 1.03

short (m) 3.1 +0.49 31 +£1.04 3.5+072 2.8+032

38°00F

33°00°

1 ) | 1 1 A 1
125°00° 130700’
Fig. 1. The geographical location of the popul-

ations studied.
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Table 4. The measurements of individual

by KMo SiUERER

trees of Q. wvariabilis by population.

Mt. Mani Mt. Sukbyung Jukjangmyeon Mt. Baekun
Height (m) 5.4+1.40 11.143.00 69+ 100  11.7+570
Basal diameter (em) 12.4:+2.20 20.8+ 5.60 17.4 + 1.50 33.8 £ 14.80
D. B.H. (em) 9.5+2.00 16.3+ 5.50 135+ 1.30 27.4 4+ 1350
Clear length (m) 1.8+0.53 3.6+ 110 2.6 + 0.60 4.1+ 232
Crown width long (m) 2.2+0.54 4.240.81 3.1+039 4.5+ 195
short (m) 1.5:+0.43 3.3+0.55 25+035 32+ 1.56
% o) qla= el BN UFHRESH 2

Table 5. The measurements of individual
trees of Q. acutissima by popula-

tion.
Mt Mt. M.
Mani Baekun Hanla
Height (m) 1214310 17.5£5.59 123+1.72
Basal 19.8+293 30.6+1221 20.5+3.59
diameter{cm)
D.B.H.(em) 160301 246+9.74 15.6+265
Clear . 2 g
h(my | ABFLS] ATELST 342097
|
long | 504110 544202 4.4+060
Crown {(m)
width  Shert| . . G e
(m) 35+080 36+1.38 3.2+051
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Table 6. The analysis of variance of stomatal density of some oak trees studied by species.

. Q. mongolica Q. serrala Q. variabilis Q. acutissima BALS
5V M, F df. M.S. F 4 MS. F df MS. F T
Among 8 337202 66.69** 3 307919 38.27** 3 499869 17.42** 2 83212 8928** T T 127w
populations + 240 05

Among
individual )
trees 171 50.56 538** 76 8047 30.03** 76 286.97 3842% 57 932 3.74%* 624-120%,
within
population
Within ,
individual 1980 9.39 880 2.68 880 7.47 660 2.49 a?
trees
Table 7. The coefficient of variation (%) of stomatal density of some oak trees by species
and by population.
Pop. Mt. Mt, Mt. Mt. Jukjang Mt. Mt. Mt. Mt.
Species. - Sulak Mant Sukbyung Sogri myeon Kaya Jiri Baekun Hanla
&. mongolica 4.8 7.8 3.1 7.1 7.1 4.7 12.0 4.7 71
Q. serrata - 6.8 9.6 - - - 97 6.3
Q. variabtlss - 5.7 7.2 = 4.2 - - 7.2 -
Q. acutissima - 4.1 — - - - - 3.4 34
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growing season mean daily relative humi-
dity.
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Table 8. The analysis of variance of stomatal length of some oak trees studied by species.

Q. mongolica Q. serrata Q. variabilis Q. acutissima E.MS.
d.f. M.S. F d.f. M.S. F d.f. M.S. F d f. M.S. g

Among

8 ons B BLOL 17877 3 1851 1™ 3 265 449" 2 28656 g2q.30%% 7 T2
u

+ 240 0%

Among

individual

trees 171 473 122*% 76 106 663* 76 059 536%F 57 031 443* 0'+-120%
within

population

Within ,
tndividual 1980 3.88 880 0.16 880 0.11 660  0.07 a?

trees.

Table 9. The coefficient of variation (%) of stomatal density of some oak trees by species and
by population.

Pop. Mt. Mt Mt Mt.  Jukjang Mt Mt. Mt Mt.
SpeciN Sulak  Mani  Sukbyung Sogri myeon Kaya Jin Baekun Hanla
Q. mongolica 53 1.7 4.0 2.6 2.5 1.5 4.1 1.7 1.8
Q. serrata — 2.8 4.8 — - - - 2.9 4.1
Q. variabilis — 33 2.4 - 2.3 - - 3.4 -
Q. acutissima - 1.4 - - - - - 2.1 2.1
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