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Table 1. Number of leaves per shoot (A) and number
of foliating leaves on the same time (B)

No. of leaves
B

Species

Rhododendron mucronulatum
Carpinus tschonoskii

Prunus leveilleana

Ulmus davidiana

Quercus variabilis

Symplocos chinensis for. pilosa
Rhamnus yoshinoi

Tilia amurensis

Tilia rufa

Styrax obassia

Lindera obtusiloba

Sorbus alnifolia
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Rhododendron mucronulatum
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Fig. 1. Leaf growth curves of 12 woody plants in early growth season. A, leaf area (cm?); B, leal weight (mg), C, specific
leaf area (cm%g). @—®@, 1st leaf, @@, 2nd leaf, A— A, 31d leaf, A4, 4th leaf; O—O, 5th leaf; O--O, 6th leaf;
X —X, Tth leaf.
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(Fig. 1. continued)
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(Fig. 1. continued)
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First Middle Last First Middle Last
Carpinus tschonoskii Quercus variabilis

Styrax obassia Prunus leveilleana

)
o @ QO

Rhododendron mucronulatug

Ulmus davidiana

o 0 O b ¢

Rhamnus yoshinoi Tilia rufa

Symplocos chinensis
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Lindera obtusiloba

Sorbus alnifolia

9D 9P

Tilia amurensis

Fig. 2. The relative size and morphology of the first, the middle and the last leaves along leaf rank (plastochron)
in this study. Species are arranged from highest heteromorphic (top left) to lowest heteromorphic (bottom right).
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Table 2. The length (L), breadth (B), length/breadth (L/B) and length x breadth (LXB) of leaves of 12 woody plants
along leaf rank (plastochron) (unit: cm)

Leaf rank L (meanzx SD)

B (meant SD)

L/B (mcan* SD)

LXB (meant SD)

No. of samples

Carpinus tschonoskii

1

[V RN SRR )

Styrax obassia

BV R

Ulmus davidiana

L

4
Rhamnus yoshinoi

L R NV L ]

6
Symplocos chinensis
1

o B

7
Lindera obtusiloba
1
2
3
4
Quercus variabilis

1
2
3
4

Prunus leveilleana

~ L s

2071025
3.90£ 0.23*
516 0.50°
587£0.77
6.45+ 0.68

909+ 1.30
9.77£1.02
1605+ 1.73°
17.75£2.51

373%021

577+ 009
7.63+ 0.39"
920+ 0.22

3.10+ 024
3.83+077
4.63£ 040
5.00+ 041
537+ 0.7
5431 0.60
for. pilosa
140 021
2.60£ 0.23¢
4.34% 046
578+ 026
7.00+0.22
8.04+0.70
848+ 0.19

713+ 1.07

9,15+ 0.98°
11274 091"
11332 0.61

10.77£1.55
10.75% 1.81
13.08% 0.80
13.60+ 092

644+ 1.41
818+ 1.11°
890+ 1.05
990+ 0.82
10.81x 1.07
1106+ 093
1122+ 0.69

1.79% 0.06
258+ 015
307+£030
322+ 019
3.61£024°

6.03£0.78
624+ 0.57
13.54+ 1.23¢
13.62+2.34

250+ 0.16
3.10£ 009
407£0.17°
487012

1.27£0.55
1671025
1.77£ 048
2231021
240+ 0.08
247+017

0.78+£0.12
1.52+0.18°
258+ 021
3.54£0.19
4.12+0.13
440*0.39
4.18%+ 031

6.59+ 1.03
9.16+ 0.86¢
11.96% 1.20¢
10.67£ 2.50

4.03+ 1.50
438+ 0.52
5.13£0.63
543+ 052

3621085
4.77% 067
5332076
6111048
6.37£ 0.65
6.29+ 0.51
6.08+ 0.75

1.15+0.12
151+ 009
1.68% 0.06
1.82+0.15
179+ 0.16

1.51+£0.11
1.48%0.34
1L19£0.12
1.32£ 013

1.50£ 0.09
1.86£ 0.08
1.88+0.16
1.89% 0.05

2471028
228+0.12
296+ 125
224+003
224+ 0.14
2201021

1.80£0.12
1.72+£0.14
1.68+ 0.09
1.63+0.03
1.70£0.03
1.83+0.13
2.0410.11

1.08+ 0.07
1.00£ 0.07
095+ 0.08
1.12£025

2671034
244% (11
259036
2.52% 016

1.79£0.19
1.73+£ 0.18
1L.63L 0.09
L62% 0.09
1.70+ 009
1.76x 0.09
1.86+ 0.19

373+ 067
1008 1.02
1598+ 3.08
19.03% 3.60
2337+ 344

5573+ 1442
6135+ 1144
21877+ 37.73
246.62L 70.22

935+ 1.03
17.87+ 026
3098+ 0.72
4478+ 1.81

394+ 059
6.58+ 233
7.99L 1.63
1125+ 195
1287+ 031
1346+ 207

1.11£0.34

398x0.76
1128+ 2.11
20.51% 1.95
28.86% 1.73
3557£5.70
3543331

4799+ 13,01
84.50+ 15.80
135.61%23.13
122.00+ 33.27

4364+ 791
4797£ 1418
67.11£ 10.07
74.15% 11.33

24.36x 10.79
39.54% 10.04
48.141% 12.13
60.75% 9.04
69.41% 13.11
70.00x 1034
68.57+ 11.31

21
21
2
21
21

18
18
18
18

15
15
15
15

10
10
10
10
10
10

19
19
19
19
19
19
19

20
20

20
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(Table 2. continued)

Leaf rank L (mean=* SD) B (meanzt SD) L/B (meant SD) LXB (meant SD) No. of samples
Rhododéndron mucronulatum
1 597097 237£ 0.4 2551034 1443+ 449 19
2 667+ 0.82 2712044 2.50£ 029 18.274-4.50 19
3 7271074 308+032 2371025 2252+372 19
4 745+ 0.84 3.02+ 040 2.50+0.17 22.80+ 497 19
5 7.86% 0.66 334+ 021 236X 0.20 2626+ 326 19
Tilia rufa
1 762+ 0.82 8.62+0.38 092+ 0.07 6591+ 9.33 9
2 8324046 946+ 0.57 0.33+ 0.08 7866+ 577 9
3 11.00+ 1.07* 11.86% 0.84° 0.93+0.03 131324+ 22.04 9
4 11.50+ 0.89 1190% 1.10 097+ 0.04 137.73+£ 2298 9
5 11.55£ 095 1125+ 0.75 1.03+ 0.02 130,65+ 1935 9
Sorbus alnifolia
1 7.79+ 0.68 594+ 0.57 1.31+£0.05 4662+ 831 16
2 855+ 043 6.81+ 027 1.26% 0.05 5832+ 470 16
3 851+ 047 6.13+ 0.66 1.40x 0.11 5243+ 792 16
Tilia amurensis
1 6.04% 0.94 6.25: 093 0.97+ 007 38544 11.75 21
2 703+ 0.85 6.88+ 075 1.02+ 0.08 43,85+ 10.87 21
3 8.02x 1.03¢ 7.88+ 0.84 1.02x 0.07 6391t 14.79 21
4 7461, 1.08 707+ 1.16 1.07£0.17 53.46% 1501 21

*Differences between two neighbouring leaves (the latter for the former) a, p<0001; b, p<00l; ¢, p<0.05.

Table 3. Characters of leaves on the same twig of woody (A9 Zojgt Zo wye Ul o] 00] Hu FHAL ¢
plants in early growth season BU D2E ALE ol gho] (0.2 Hu AE FHEZ
Mean leaf Specific Index of 07] W& 72 & HAAE 0012 P
Species arca  leal area _Dicteromorphism XX
(cm?) (cm¥g) L/B LXB Total Ihm:<1/nzAT)X(l/nZ|XR_)_(R|)X100

Carpinus A

tschonoskit 10.45(5) 199 0208 0417 8.680 .

| I h

Sgrax obasia  10L69@4) 308 0120 0598 7.176 wm ¢ Index of heteromorphism
Ulmus davidiana 15774) 132 0141 0471 6706 Xa o leaf area (LXB)
Rhamnus Xk : length/breadth ratio (L/B)

yoshinoi 7.61(6) 166 0185 0340 6.280 0 : number of leaves studied on a twig
Symplocos

chinensis for. O Az B zale] 12Fd] it o] o]F AR 4= Table

pilosa 13.2&(7) 318 0.101 0618 6239 33 2} Qo) o|BAAST) & 2L MR, BEWULE
Lindera - R-2 8 1w g o Ao 2o my

obtusiloba B644H 287 0063 0321 2004 =T AT R AR eI, *“;’ < el
Quercus e sjuRgon, 1 ol9e] £5& o|F4ATTE S0

variabilis 43114 152 0075 0213 1599 et ol Fig 14 uehd Fejel Alojg Az dA
Pruns s WA Epaife g el @ ed o

endron
3 0LLE =0 90

mucromulaum  1439(5) 241 0073 0173 1260 ‘53135 Jlf EA "H EE L} -LE““‘H‘ 11"“ Hed
Tilia rufa 3931(5) 242 0043 0269 1162 Zo|Ag o9 gRo HFE FolgleH AMYTE LA,
Sorbus alnifolia  35.55(3) 228 0051 0075 0.380 0|9 oluE T HEo|qtd I o|FL ARV F,
Tilia amurensis ~ 82.78(4) 240 0.013 0.146 0.183 1993)0] ¢J5hE A$27] 9o} AGo] 0|2 AY 2& Fo] ol
( ) Numbers of leaves on the same twig. Z7t A% Aotk WM o]dMA L7 21 ALL WE
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Growth and Heteromorphism of Leaves along Leaf Rank (Plastochron)
of Woody Plants

Min, Byeong Mee®
Deprartment of Science Education, Dankook University, Seoul 140-714, Korea

ABSTRACT

The growth, size and morphology of leaves, which foliated on the same shoot and time
in the early growth season, were studied in 12 woody species in temperate deciduous forests
of Korea, and the equation for the index of heteromorphism of leaves was formulated. The
numbers of leaves per shoot were from 3 to 7 in early growth season and the numbers
of synchronous leafing were from 2 to 6. All the leaves on a shoot were reached maximum
values of specific Jeaf areas at the same time pearly. The differences of the length (L) and
breadth (B) of leaves along leaf rank (plastochron) were conspicnous, except for Quercus varia-
bilis. Especially, in 10 species, the differences of the neighbouring leaves were significant at
0.001 or 0.05 level. The index of leaf heteromorphism was calculated from the data based
on LXB and L/B, and similar to differences of actual leaves along leaf rank. The values
of index of heteromorphism were high in Carpinus tschonoskii, Styrax obassia, Ulmus davidiana,
Rhamnus yoshinoi and Symplocos chinensis for. pilosa, and low in Sorbus alnifolia and Tilia
amurensis. The index of heteromorphism had no relation to other characters of the leaf or
life form of the species. It was thought that the differences along leaf rank were related
to the degree of adaptation to environment, especially to changing air temperature in early
growth season.

Keywords : growth season, index of heteromorphism, leaf area, leaf growth, leaf rank
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