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Litter Fall and its Annual and Monthly Fluctuations in Young —
Thrift Loblolly Pine, Pinus taeda L., Stands over Seventeen Years

Tooshiu Furuno, Kozi UeNaka and Keizd Hava
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Table 1 Discription of three loblolly pine stands investigated

Investigate ‘ 1967.10 1970, 3 1975. 2 1980. 3 1985, 2
Stand age (yrs) 7 9 14 19 24
Stand
Stand density (No/ha) 2151 2101 2101 1957 1513
A Mean DBH (cm) 9.9 11.9 14.5 15.7 16.9
Mean height  (m) 6.7 8.2 10.4 — 11.8
Basal area (m?/ha) 18.5 24.5 36.8 32.9 36.7
Stand density  (No/ha) 3765 3321 3321 2544 2049
P Mean DBH (cm) 8.6 10.8 12.6 13.8 15.2
Mean height  (m) 6.2 8.0 9.9 — 11.3
Basal area (m?/ha) 23.0 31.1 43.4 39.1 38.3
Stand density (No/ha) 6543 5934 5142 3877 2848
c Mean DBH (cm) 7.8 9.3 11.5 13.0 14.6
Mean height  (m) 6.3 8.5 10.7 — 12.9

Basal area (ny/ha) 34.6 44 .8 56.9 54.7 51.7
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Fig. 11 Seasonal fluctuations in fall rate of insects bodies and residues
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Table 2 Feeding amount and grazing loss of leaves by herbivorous insects at three Loblolly pine stands
in Sirahama Experiment Station

(kg (dw) /hasyr)

Stand Year Feces(F") Feeding( /G) Grazing( AG)
Pine moth Stiriated Pine moth Striated Pine moth Striated Total X
and others chafer  and others chafer  and others chafer (%)
A Max. (1977) 43.2 25.8 74.9 39.3 82.4 157.3  239.7(8.0)
Min, (1970) 25.9 1.0 44.9 1.6 49.4 6.4 55.8(1.2)
B Max.(1969) 37.9 26.5 65.7 40.4 72.3 161.4  233.7(3.6)
Min, (1972) 21.1 1.6 36.6 2.4 40.3 9.6 49.9(0.9)
¢ Max.(1979) 37.3 22.3 64.6 33.9 71.0 135.7  206.7(4.1)
Min. (1976) 22.9 1.3 38.7 2.0 43.7 7.9 51.6(1.2)

¥  Percentage of total grazing to annual leaf litter
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Résumé

The annual and seasonal fluctuations of litter fall and the grazing loss of leaves by the herbivorous in-
sects were investigated in three Loblolly pine, Pinus faeda 1., stands at Sirahama Experiment Station of
Kyoto University Forest, Wakayama prefecture.

The study sites were three experimental stands of Loblolly pine which planted at 2,500 (A stand), 5,000
(B stand) and 10,000 (C stand) trees per hectare in March, 1961. Mixed fertilizer which contains nitrogen
(15), phosphorus (8) and potassium (8) had been manured 100 grams per a tree in each stand for three
years after planting annually,

Four traps (from April in 1968 to April in 1975), each having surface of one square meter (1.0 m*1.0 m)
and five traps (from April in 1975 to April in 1985), each having surface of one fourth square meter (50
em X 50 cm), were set up in each pine stand. Fallen litters in each trap were collected twelve times for a
year of one month interval from April 21 in 1968 to April 20 in 1985,

Collected litters were divided into the components by hand sorting, i.e. leaves, branches including bark
and sexual organs of Loblolly pine, feces of herbivorous insects, dead bodies or residues of insects and
others.

Annual leaf litter were collected from 3.00 ton/ha*yr to 6.47 ton/ha*yr (A stand); 3.23-7.13 ton/ha-yr (B
stand) and 3.76-7.95 ton/ha*yr (C stand), and in the early years of investigation, there were a great deal
of leaf litter particularly. The amount of leaf litter was on the decrease yearly, and the minimum leaf lit-
ter was weighed in 1977 each stand.

Annual branch litter were collected 217.1-1,239.0' kg/ha-yr (A stand), 92.3-1,838.0kg/ha-yr (B stand) and
367.5-1,404.0 kg/ha*yr (C stand), branch fall tend to increase with the growth of Loblolly pine in each
stand. Sexual organs collected were a little in each stand.

The feces of the herbivorous insects were collected 27.0-69.0 kg/ha-yr (A stand), 22.7-64.4 kg/ha*yr (B
stand) and 24.2-59.5 kg/ha-yr (C stand), the range of these annual fluctuations were narrow in each stand.

The feces of the striated chafer occurred in every other year were sometimes equivalent to 50% of an-
nual feces.

Total litter falls were collected 3.90-6.83 ton/ha-yr (A stand, 5.2840.77 ton/ha*yr in average), 4.44-7.69
ton/hasyr (B stand, 5.82::1.00 ton/ha*yr) and 4.53-8.48 ton/ha-yr (C stand, 6.44:£0.98 ton/ha-yr), total lit-
ter in C stand consisted of high density were large compared with A and B stand.

The annual loss of canopies by grazing of the herbivorous insects were estimated 49.9-239.7 kg/ha-yr.
These grazing losses were equivalent to 1-8% of annual leaf falls and were negligible to the growth of
Loblolly pine stands. ‘
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Appendix Annual litter fall in three loblolly pine stands
(kg(dw) /ha-yr)
Year Stand Leaves Branches Sexual Feces Insgct Ohters Total
organs bodies

A 6,467.6 217.1 0 34.4 — 115.3 6,834.4

1968 B 7,129.2 346.2 0 33.6 — 179.2 7,688.2
C 7,950.6 367.5 0 36.3 — 123.0 8,477.4

A 4,957.0 243.9 0 58.3 — 180.0 5,439.2

1969 B 6,519.2 395.2 0 64.4 - 213.0 7,190.8
C 7,315.0 479.9 0 37.1 — 144.7 7,976.7

A 4,803.1 451.9 0 27.0 - 182.5 5,464.5

1970 B 5,743 .4 493.6 0 38.1 — 145.0 6,420.1
C 6,115.6 696.1 0 39.8 e 153.3 7,004.8

A 4,825.4 353.4 0 33.1 — 129.1 5,341.0

1971 B 5,838.7 605.9 0 25.6 —— 114.3 6,585.5
C 5,832.1 886.8 0 28.8 — 147.6 6,895.3

A 4,920.2 537.1 0 58.0 0.6 111.7 5,627.6

1972 B 5,647.6 440.4 0 22.7 0.5 88.1 6,199.3
C 5,034.6 885.4 0 28.7 0.7 126.9 6,076.3

A 4,363.3 248.2 1.5 40.5 0.9 74.9 4,729.2

1973 B 4,058.6 292.3 0 26.0 0.9 64.3 4,442 .0
C 4,612.0 548.0 0.9 28.5 0.9 78.5 5,258.8

A 5,160.6 788.3 0 38.1 0.7 78.5 6,066.2

1974 B 4,524.6 1,838.0 0.5 23.5 0.6 98.2 6,485.4
C 5,816.0 1,404.0 3.7 25.0 0.4 118.2 7,367.2

A 3,892.3 919.3 0 58.2 0.6 49.6 4,920.0

1975 B 4,627.5 935.5 4.0 37.2 0.8 85.4 5,690.4
C 4,704.0 919.8 7.2 35.4 0.8 62.1 5,729.3

A 3,308.0 623.2 1.8 53.3 0.6 60.4 4,047.3

1976 B 3,633.5 751.1 2.2 30.3 0.7 87.8 4,505.6
C 4,458.4 1,278.7 3.2 24.2 0.6 105.7 5,870.8

A 2,999.7 762.2 0.4 69.0 0.8 68.9 3,901.0

1977 B 3,230.5 1,809.3 2.2 32.4 1.0 73.2 5,148.6
C 3,764.0 559.6 56.7 38.4 0.8 112.3 4,531.8

A 3,690.8 957.2 4.7 63.3 1.3 87.8 4,805.1

1978 B 3,515.9 1,006.4 3.6 35.4 1.1 83.1 4,645.5
C 4,175.8 1,351.9 1.2 49.5 2.0 97.9 5,678.2

A 4,247.3 1,239.0 6.4 57.5 2.6 99.2 5,652.0

1979 B 3,775.5 1,495.5 217.1 38.1 1.2 45.4 5,672.7
C 5,041.9 1,015.2 3.5 59.5 1.8 127.3 6,249.2

A 4,855.4 641.9 114.1 49.9 0.8 90.4 5,752.5

1980 B 4,252.5 672.9 6.6 30.0 0.9 127.9 5,090.8
C 5,448.2 1,330.5 27.6 34.3 1.4 272.2 7,114.2

1981 . C 4,909.9 734.2 9.2 41.2 1.2 211.2 5,906.9
1982 C 5,484.8 758.7 18.6 29.5 1.8 201.1 6,494.4
1983 C 4,188.0 1,193.1 21.0 32.4 0.9 247.6 5,683.0
1984 C 6,190.3 707.1 17.5 40.1 1.3 258.5 - 7,214.8






