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Phenology of Tree Species by Measuring Litter Fall

1. Patterns of Leaf Fall of Evergreen Oak (Quercus acuta) in Two Stands
of the University Forest in Chiba, University of Tokyo

Hajime KaBaya* and Sadao Suzukr**
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Fig. 1. Location of the study area and litter traps.
QO: Litter trap.
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Fig. 2. Distribution map of all trees in study area.
®: Quercus acuta, O: Other species.

5OOW

400

300

g/5 m?

200+

O B > R 4 1 WO AL Ay b By BB QO == oM oed el o od o

O > D DD DD MMmMO OO O mMm=t<EM L LA A
CTEE s e e N LO O =T EMAA S ERREE < = =
o-—«homowomomcwoncmomcmomcmow
NHNv—(N-—{NHNv—(Nv—‘N-—GN-—(Nv—th—(Nv—(Nv—qu—‘N
R R R R D T D A A S A T O T T B B
o

o

-

=3

—

1971 1972

-3 BRicBUE7HHYOEATEOERER
Fig. 3. Changes of the leaf fall rate of Quercus acuta in half a month at plot B.
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Fig. 4. Seasonal changes of monthly leaf fall rate of Quercus acuta.
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Fig. 5. Seasonal changes of monthly seed fall rate of Quercus acuta.
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Fig. 6. Seasonal changes of monthly maleflower fall rate of Quercus acuta.
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Fig. 7. Seasonal changes of monthly leaf fall rate of Cleyera japonica at plot B.
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Table 1. Annual changes of the rate of leaf fall, seed fall and maleflower fall (oven dry weight

g/m?)
2]
1971 1972 1973 1974 1975 Avarage

TE Leaf

AKX 192 98 348 162 235 205

BX 265 273 294 348 223 281
BT seed

AKX 04 375 2.6 8.2 0.3 9.8

BKX 1.0 185 4.8 6.7 109 84
1t Maleflower

AK 4.6 0.0 0.6 0.0 0.3 1.1

BKX 7.2 0.6 0.3 0.1 0.3 1.7

REIEREELTRONEY, ZOR¥RI4AH2VWid5ATH-%.4,5H (3H 25 H~
5 H 25 A) OXERBKFEROBREERICEDIEAE, Fiok-TEHBHD, AXTREKR
filihs 86% (1973 4ERE), (il 65%, BIX TIIEAMEHS 74% (1971 ), s 64% T
Hoto TNLUANDRICKERSEZVIEE IR, WE, BN, REFEROISIBURERRETHS
LRI T,

B BRLHD) 0F TR, KEAHP7A»S 11 A (-5) i, #IEOET RS A»56 A
(-6) i<k - 12o
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Table 2. Annual leaf fall rate of canopy species from June to May (oven dry weight g/m?

June81971 June 1972 June 1973 June 1974 sp 1y BA /B
May 1972 May 1973 May 1974 May 1975 Avarage Max./Min.

AKX TAHRY Q. acuta 79 350 101 290 205 44

Plot A % @ fii Other ) 135 178 143 165 155 1.3
canopy species

BKX TAHY Q. acuta 243 291 276 393 301 1.6

Plot B % @ fth Other 73 91 118 50 83 2.4

canopy species
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Photo. 1. Quercus acuta trees in the study area at April 30 in 1989.
All leaves of a tree at the back of left side had fallen,

143



144 7O R Y N=F S

BEHE-2 198945 A 28 HD A KO
THAHYOERETEHOI TS,

Photo. 2. Forest floor of plot A were coverd with the fallen leaves of Quercus acuta at May 28 in

1989.
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Fig. 9. Distribution map of the type of leaf fall at plot A and B.
O: Odd year type, @: Even year type, &: Other year type.
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Table 3. Composition of the type of leaf fall

BEER WrmEE
Ratio in number of stem Ratio in basal area
AKX BEEES A 7* 0.70 0.79
Plot A BEEE 5 1 T%* 0.10 0.14
7 Dfth 5 4 FrE* 0.14 0.07
BX BFHES 4 7* 0.45 0.46
Plot B B 7 1 ¥ ' 0.40 0.50
ZF DMy 4 FwE* 0.15 0.04

*(0dd year type, ** Even year type, *** Other type.
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Fig. 10. Relation between index of annual leaf fall rate and annual fall rate.
O: Plot A, @: Plot B.
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Summary

1. For five years, we measured the monthly amount of litter fall at two plots A and B,
in the evergreen broad-leaved forest dominated by Quercus acuta aged about 75. We
investigated the seasonal and annual distributions of litter fall rate, paying attention to
Quercus acuta.

2. The peak of monthly leaf fall was in April or May, when a flush of new leaves and
shoots appeared. A secondary peak was in November when this area was attacked by
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storms and heavy rains. Many leaves fell in September 1975, when this area had no
precipitaion for a continuous 25 days and was extremely dry.

3. The annual leaf fall rate of plot A was 192 (1971), 98 (1972), 348 (1973), 162 (1974)
and 235 g/m?/yr (1975). It changed sharply every other year and was high in the odd
number years. However, that of plot B was nearly constant; 265 (1971), 273 (1972), 294
(1973), 348 (1974) and 223 g/m?/yr (1975), The ratio of the maximum rate to the minimum
rate of plot A is 3.6, and that of plot B is 1.6.

4. The annual seed fall rate of plot A was 0 (1971), 38 (1972), 3 (1973), 8 (1974) and 0
g/m?/yr (1975), respectively, and high in the even number years.

However, that of plot Bwas 1 (1971),19(1972),5(1973), 7 (1974) and 11 g/m?/yr (1975),
respectively, and annual fluctuation was not so high compared with that of plot A.

5. Based on the annual change of leaf fall rate, we classified each Quercus acuta tree as
follows. One type we named the ‘odd number year type tree’ which puts forth new leaves
and blooms mainly in odd number years.

The other type we named the ‘even number year type tree’ which does so mainly in
even number years. The ratio of the dominancy of the odd number year type tree to that
of the even number type tree is 4: 1 at plot A and 1:1 at plot B. We believe that the ratio
caused the different rates of annual leaf fall.

Key word: Quercus acuta, Seasonal change of leaf fall, Annual change of leaf fall, Fruit
bearing, The University Forest in Chiba



