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Morphological Variations in Leaves and
Foliar Trichomes Along with Developmental Age of
Four Deciduous Quercus taxa'

Jeong Ho Lee’, Hayato Hashizume’ and Ki Won Kwon®
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ABSTRACT

Morphological variations in leaves and leaf trichomes according to tree age were investigated for the
identification of Quercus taxa at the different stages of development. The sizes of leaves from one-
year-old seedlings of Q. serrafa, Q. dentata, and Q. aliena were the smallest and increased with
tree age. Blade length, blade width, petiole length, number of serration, and serration depth war also
varied with tree age. Therefore, the examined taxa by the size and form of leaves were hardly iden-
tified at juvenile stages. The type, structure, and density of leaf trichomes of each species varied
remarkably along with tree age. Three types of trichomes such as small stellate hairs, large stellate
hairs, and long single hairs were observed on the abaxial side of leaves of Quercus taxa. In matured
trees of Q. serrata both small stellate and long single hairs on leaves were observed. On the other
hand large stellate hairs were found in leaves of . denmtata. There were small stellate hairs in Q.
aliena. In Q. mongolica var. crispula, no hair or small stellate hairs were occasionally found. It is
possible to identify Q. serrata and Q. dentata by the characteristics of trichome even at two to three
year old seedlings, while, it is difficult to tell Q. aliena and Q. mongolica var. crispula of seedlings
from other taxa only by those of trichome.
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Table 1. Relationship between tree age and leaf morphology of Q. serrata, Q. dentata and Q. aliena.

Soeci Age I\i:e.e;f II: Ilfglti \I?zll?ictllej Petiode No. of Deptl? of Peroen?age Percentage Percentage
pecies (vear) investi- (L) W) length serrat-  serrations of petiole of se:xatlon of sen'atolon
gated  (cm)  (cm) (mm) ions (mm) length (%) depth (%)
1 5 7.3 3.1 2.8 7.5 3.2 3.9 10.6 10.8
2 5 9.6 3.8 4.6 8.7 3.5 4.8 9.3 9.3
3 5 10.3 4.3 6.0 10.7 4.0 5.8 10.5 9.2
Q. serrata 5 7 10.2 4.0 8.4 10.4 4.0 8.4 10.4 10.0
15(mother 1 11.6 4.3 11.9 10.8 4.2 10.2 9.4 9.9
tree)
Akida No.9
1 3 21.9 6.8 3.4 7.1 10.5 2.8 5.5 15.8
2 3 17.8  10.8 7.3 7.7 18.3 4.2 4.4 17.2
Q. dentata 5 5 19.8 11.6 7.9 8.8 16.3 4.0 4.5 14.0
15(mother 1 20,9 14.7 9.7 8.6 19.5 4.6 4.1 13.3
tree)
Toridai No.2
1 5 11.4 4.8 5.8 5.8 5.6 5.0 5.2 11.5
3 3 13.9 5.9 8.4 9.2 6.4 6.1 6.7 11.0
Q. aliena 5 5 16.5 6.2 17.2 10.0 8.3 10.4 6.1 8.9
15(mot)her 1 18.6 10.9 22.0 11.9 10.9 11.9 6.5 10.1
tree

Toridai No.1
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Fig. 1. Relationships between tree age and leaf morphology of Q. serrata, Q. dentata and Q. aliena
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Table 2. Variation of trichomes at difference developmental stages of according to tree age in Q. ser-
rata, Q. dentata, Q. aliena, and Q. mongolica var. crispula.

Stellate hair Simple hair

Age No. of trees

Species ; : Density Number Length of Density Length
tigat

(vear) investigated (no. /cm?) of ray ray(um) (no./cn®  (um)

2 3 4022(1636~ 6581) 3.02~5) 94 2522 341

0. serrata 3 4 3238( 613~ 4704) 2.8(2~4) 107 3272 448

) 4 6 5130(2659~ 8691) 4.1(2~8) 89 1457 409

15 6 7387(3937~10685) 5.0(2~8) 97 1138 359

1 4 334( 245~ 408) 3.2(2~5) 395 0 —

2 3 571( 311~ 973) 2.5(2~4) 353 0 —

Q. dentata 3 5 958( 156~ 1943) 3.4(2~7) 328 0 —

5 4 1172( 622~ 973) 3.0Q2~4) 339 0 —

15 8 1483( 817~ 2178) 4.5(2~8) 31 0 —

2 3 150 0~ 451) 3.02~4) 100 38 341

Q. aliena 3 3 3383 0~ 6090) 4.7(3~8) 81 113 341

’ 5 7 9966( 622~14351) 7.1(2~10) 91 0 —

15 5 7861(6893~ 9586) 7.1(4~10) 140 0 —

Q. mongolica 4 5 9 0~ 86) 3.42~6) 108 53 610

var. crispula 15 3 197 0~ 489) 3.42~6) 86 34 717
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Fig. 2-5. Trichome types by the scanning electron microscope photograph of the Quercus.
2A : Stellate type and Simple type(Q. serrata). 80 2B : Stellate type(Q. serrata). <80
3 : Stellate type(Q. dentata). x50 4 : Stellate type(Q. aliena).x80
5 : Stellate hair very rarely ever seen(Q. mongolica var. crispula). X80
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