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Investigations on the Productivity of Japanese Fir (Abies firma
Sieb. et Zucc.) and Hemlock (7Tsuga Sieboldii Carr.)
Stands in Kyoto University Forest in WAKAYAMA.

(III) Seasonal Variation of Litter Fall and Primary Consumption
by Herbivorous Insects in the Mixed Fir and Hemlock Stand.
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Table 1. Biomass of mixed stand of fir and hemlock per hectare.

Stem Stem Branch Leaf New leaf
Tree |Number| Basal area ? - . p
; dry weight volume |dry weight | dry weight | dry weigh
species | of tree (m?) (ton) (m3) (ton) (ton) *(ton)
Abies | g0 | 30.00 121.9 280.5 18.5 10.53 1.62
firma . . . . . .
1968 Tsuga | 6g6 | 18.69 64.4 150.0 10.8 4.93 0.93
Total 1366 48.78 186.3 439.5 29.3 15. 46 2.55
‘Abies 637 34.55 146. 2 347.3 21.6 11.55 1.90
1973 Tsuga 631 20. 69 74.1 172.6 12.1 5.20 1.04
Total 1268 55. 24 220.3 519.9 33.7 16. 75 2.9
F I Y T 7
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Db 7 v 7196845 HERICEB L, & 5I, 197048 JiCiZEEEMAIC 5 v & 4ic10FD
dm? CmXx2m) OBFEA N 7 v 7 EMEEIC 45 v 2 v P EROTRY o, B ) 5%
1, YHADME, BXUOLS vy TONBRR—20X5TH3, BRORET 1 AHBTEAR
KICrS v 7TROY 2 —%ER LA EEALS v 7 TOREOEL, TX3XTHOKLED,
E# lmm, B 1~2cm BEO/M L bRBHEEZIT TTRICEYD, BRESERL A,
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* <10cm
2 10~30cm
$ 30~50cm
O > 560cm

i Dead tree

Fig. 2, Each trap, fir ((O) and hemlock (@) in investigation area (1427. 17m2) of
fir-hemlock stand.
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Fig. 3. Monthly variations of coniferous leaf litter in fir~-hemlock stand.
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Fig. 6. Monthly variations of cone and seed in fir-hemlock stand.
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Fig. 7. Monthly variations of faeces egested by herbivorous insects in fir~hemlock stand.
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Fig. 8. Monthly variations of parasitic plant (Taxillus kaempferi) and broad
leaved litter in fir-hemlock stand.
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Fig. 9. Monthly variations of insect dead-bodies and the others in fir-hemlock stand.




Table. 2. Annual litter fall in fir-hemlock stand,

1968 1969 1970 1971 1972 1973 average
(%) (%) (%> (%) (%) (%) (%)
Leaves of fir and hemlock
ton/ha | (3.471| 70.5 | 2.665| 53.7 | 2.790 | 63.3 | 3.306 | 71.8 | 4.345 | 59.9 | 2.813| 78.9 | 3.184| 64.2
Branches and bark of fir (1.077) 21.9 1.607 | 32.4 1,152 | 26.1 0,910 | 19.8 2.408 | 33.2 0.366 | 10.3 1,289 | 26.0
and hemlock ton / ha | 1, 453% 2. 668%* 0, 497* 1.539%
Cones and seeds of fir and ‘ i
hemlock kg/ha | (OL7) | 19 |348.2 | 7.0 | 1246 2.8 | 25.6 0.6 |112.3 1.5 | 18.0 0.5 |125.7 2.5
Tnseet § b |
nsect taeces kg/ha | (g9 55 | L7 |107.3 2.2 | 72,4 1.6 | 70,0 15 | 8.4 1.1 | 65.1 1.8 | 79.2 16
|
Parasitic plant
(Taxillus kaempferi) kg/ha | (70.1) | 1.4 | 82.0 L7 |132.4 3.0 | 114.7 2.5 |134.4 1.9 |187.6 5.3 |130.2 2.6
Broad leaves kg/ha |\ 396y 07 | 208 | 06 241 | 06 | 360 | 08 | 379 | 05 | %8 08 | 309 | 06
Dead bodies of insects kg /ha | (505 01| 053( 001, 047 o001| 077| 002 067! 001 067] 002 062 001
Others kg/ba | 996y | 20 |1225 | 25 |1140 | 26 |139.0 | 3.0 |139.7 | 19 | 898 | 25 1210 | 2.4
: (4.925) 100 | 4.962| 100 | 4.410| 100 | 4.602| 100 | 7.259 | 100 | 3.567 | 100 | 4.961 | 100
Total litter ton / ha 5. 145% 7,519+ 3. 698+ 5. 2114
* Collect by traps of surface of four square meter (2mXx2m)
Table. 3. Numbers of spanworm estimated by faecal pellet method in fir-hemlock canopies per hectare.
year, month ) 1969, 7 \ 1969, 8 \ 1970,7 1970, 7~8
day 21~22 | 5~6 | 6~7 \ 7~11 | 11~12 | 19~20 ‘ 2~4 | 14~15 | 15~16 \ 22~24 | 30~1 | 1~3 | 3~5 ‘ 5~7
No. of
spanworm (X 1000) 53,2 ‘ 70,5 ] 71,2 ‘ 6.1 | 65.5 . 76.2 31.6 94,1 | 87.6 ’ 72,5 174.1 | 1511 135.4 r 128.5

L
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Fig. 10. Correlation between food consumption (F :feeding leaf in dry
weight) and dry weight of faeces (D) egested by spanworm.
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Résumé

The seasonal variation of litter fall and primary consumption by herbivorous insects was
studied in a mixed stand consisting of natural Japanese fir (Abies firma Sieb. et Zucc.)
and Japanese hemlock (Tsuga sieboidii Carr.) in Kyoto University Forest in Wakayama
Prefecture.

During sixty-seven months from June, 1968 to December, 1973, twenty traps of a square
meter (ImX1m) were set up one meter above the ground in investigated stand and litter
fall was collected monthly. These traps were made of Tetoron-cloth of fine mesh and were
made in the shape of a funnel. Additionally, ten traps of four square meter (2mXx2m) for
branch litter were set up on the ground in the same stand in August, 1970 (Fig. 2).

The litter was divided into the following eight fractions by hand sorting :

Leaves of fir and hemlock.

Branches of fir and hemlock including bark.

Cones including seeds.

Insect faeces.

Parasitic plant (Taxilius kaempferi).

Broad leaves.

Dead bodies of insects.

Others.

Each fraction was oven-dried and weighed in the laboratory. The primary consumption
by herbivorous insects in canopies of fir and hemlock was estimated from insects faeces
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captured by traps.
Seasonal variations of the amount of leaf litter was shown to be similar each year.

Natural defoliation was observed from October to November in Japanese fir and hemlock,
while the defoliation of broad leaves only occurred in November (Fig. 3 and 8).

The branch fall of fir and hemlock seemed to be caused by the strong wind (e. g. the
typhoon) and the snowfall in winter, therefore, the seasonal variation was not observed

(Fig. 5).
The cone and seed production of fir and hemlock was rich in one year (1969 and 1972)

and poor in the other years (Fig. 6).

The amount of faeces of herbivorous insects in summer (from July to September)
occupied 49~55% of the total faeces egested for one year, while it was only 1.7~3.0% in
winter (from December to February) (Fig. 7).

The dry weight of annual litter fall was calculated 3.6~7.4 ton/ha with an average of
5 ton/ha. The leaves, branches and bark of fir and hemlock occupied about 90% of the
total annual litter fall (Table 3).

The correlation between food consumption and faeces of spanworm which fed on leaves
of fir and hemlock, are shown through the straight line on the logarithms (Fig. 10), that is ;

log F = 0.9875 log D + 0.0877

F : dry weight of feeding leaf in mg
D : dry weight of faeces in mg

The annual loss of leaves by primary consumption of herbivorous insects in fir-hemlock

stand was estimated at 114~188 kg/ha with an average of 139 kg/ha in dry weight.



