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Litter-fall and its Annual Fluctuations in a Sweet Gum,
Liquidambar styraciflua Linn.,
Stand infested with the Giant Silk Moth, Caligula japonica Moore

Tooshiv  Furuno

|2ty
”F/;Cﬁ =]

A, REATILK IS & B TR SRS R LR cE TCO R T B E 3
N7y (Liguidambar siyraciflua LINN.) #RIZEBWT, 197945 5 19904E F COI24E/M 0 )
§— 74— NEPNHAL, EOFMHEIELCELTELRS, MIERIS 2 292 (Caligula
Jjaponica MooRE) 7 & ORMEHR MBI & 28 ONEFELER) 2iEELAdEr oo h
Tk,

T I VNT Y OEEFER34.71ton/ha T, TD92~95%VUL0H TaA S A AR L
Twih, 7AGVIIEENEESNATIDAT7IRH L P EBICREFLVWESBRET 5, &
O L IR MIER E2.0ton/ha y T o 72,

R 120,26~ 1.63ton/ha -y THE L WINO @I H 5,

BEE1332.0~43.4kg/ha -y T, 6 HLWEITHETIE 2T, 5 AW E TIZFDOKREDIEE
TL,

R EOEMBEOETIZINSE,SRON, TITPNTvOREIZLE L L TREICE
L lpnTunikh,

W3R 1323.0~2,366.3kg/ha vy T, 7 A4 > 0D, ELEBHOKERFEHRTH 70 7 AF v
DRBEEIET S » 72197981208, FOMIEHN?2,344.2kg/ha-y LI EN, FORBER) ¥ —7 4 —
NoA2.6%C, HEEBIZRVTE Do, VAV YU ORIERRDEO 23 1312.6~46.2
kg/ha -y TR E RELIER NG h o7,

RUHIZL.7~47 dkg/ha-y T, & A L OLYROIEMK, W, Wizl LA,

) & — 7 — Likid5.43ton/hay (4.14~6.52ton/hay) TH - 72,

HIEHA S E I VT UHICB B BRENR IO M AN I340~-3,371ke/ha -y, T ONETER
1354~4,546kg/ha y EESE STz, 7 A LI L AEEAEMICHRE SN T v SIS R
LHRBEREISEIPATYROMERERPEE TS L, 5.8~6.2ton/hay& %Y, RFEERICHEY
T BN S N7




¥ oz A &

TSI B SRR MR U Ak B s, SME O L o L WAL 2%
*ﬁ@‘ﬁl:]fé’hx FHEARAR, EERE LCHFTON, WL BERNAE L L 012, 8D, K
M, BUEIRIATHA LR, LT VB THRMRR 2 CoBFME E LTORHEIATY
Zao ® 3 Y7 (Liquidambar stymciflua LINN.) (3467 A Y 7 KRGO R R o J5 »
Htge iz L, IRI R A IR AT L CEER TOREBIIR (, KBRIZEFL TV,
T A A CRAREMS, SRELCLARHEZR, 85I VIIBWTOARS E LTRBsN
Twd, HAENIEIOTEIEA SNV LD T, EEIE, A, Hkle L oo
S, HEBWRIFRETERLTVE, REBEHBHIIC 19654 I THA S h, b0
ke LTHTON T2 AWTIEHERE, Miica, REIRSN S &) eiifeEr )0
B e ML, 197845 L UFI991E 1T, MOGOBER & HEEFNESAThR2Y,
2 1) (Castanea crenata S. et Z.) OEBEMWERNTH B 2 AV ¥ (Caligula japonica MOORE)
i, 7 VPSNCb 2 2 % (Cinnamomun camphora S.), X IV (Rhus chinensis MILL.),
3 A% (Cornus controversa HEMSL.), £ a7 (Ginkgo biloba L.} %&b RET HHY, *
IUNTUEBRKICOELL, FOEEIMERIN T, 1979101, KRGO—E0XIET,
FIIEENREINLZIEIE AT VOREE LA, EIVNT7VRBOPH L VIEE R L TN
NTIEFEHT, 7 AT V34 ERICIFOEREEC L Lo THEILE > Twk, FEORH,
HEER EAEERHOREOPFRIZ OV TR KU{UZAWA, K et al.V, SEWRSYOMEYH D,
A UPFRELIIOERIVNTIONRGFIIN Ty TERBLT, VS —-Tr—-LEHEL,
AN OEELORREH b?ﬁ‘ Lie 7 7\'3‘ v OREE ﬁ:“’ia LU FERICHE CEE BEORE
JEOEED, 7 Ay OEERVICOVTIET TIZERLAY, Moy TREELAIREROY
57 — 7 % — IV OFEHIEL, xL”’”I)JLJ)w'CY]m’é‘ZaO
, AEBROEH, &0 FLOBHERENZEY (BUEH503454075) OB E 9 1
'Cﬂ zbi’tﬂ_%@’(&)zoo

A3 & O ik

AN, RSB IOMIELZ, 19684F 3 A1 3 LD IR ATha 1) 2,350 o> JLHE T Hli
Sz, WH0.12ham € 3 /87 EBKTH o AN S WERILIZ O T E O ML o 8
T, MR BT TH B, RS IR IR10784E & 'lerH“J ECIHT -2 né’fuu
%7 FTwhwkBEbns, HEOFALICEL, BEAMRMN 23, BHIEHE Tyl
wm$7ﬂﬁ,*%%“ﬁﬁo
LWEROWEC, Ay
DEBEHEL YL, H

Table 1. Discription of a sweet gum stand investigated

1979.7 1990. 4 oo BRI ERL TR
Stand density (ha'') 2,246 2,076 Vo 19794121, AR o —#
Mean DBH  (cm) 11.0£2.92  15.7:45.08 0>L,i«&'<f S A AT K 7 A
Height * (m) 11.5 17.0 - 4 2 2
Basal area {(m*ha') 22.64 44,38 EARDEHTRO LN BT LY,
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Table 2. Annual litter fall in sweet gum stand
(kg (dw) ha'y*, (%))

Sweet gum Feces
Year Insect Others Total
Leaves Branches Bud Sexual Giant others bodies
May~Dec.Jan,~Apr.scales organs silk moth

1979 3,048.7 7.4 - 31.9 0 2,344.2 22.1 18.3 33.7 5,506.3
(55.4) (0.1) (5.8) (42.6) (0.4) (0.33) (0.6) (100

1980 3,704.1 3.0 - 42.0 0 336.8 17.3 7.9 29,7 4,140.8
(89.5) 0.1 (1.0 8.1y (0.4 (.19 (©.7) (100

1981 3,797.3 23.2 - 32.7 0 893.2 26.8 47.4 33.5 4,854,1
(78.2) (0.5) 0.7) (18.4) (0.6) (0.98) (0.7) (100)

1982 4,998.8  556.7 32.1 35.5 0 21.2 12,6 3.2 36.6 5,696.7
(87.7) (10.3) (0.8) 0.4) 0.2y (0.06) (0.6)  (100)

1983 4,434.2 119.7 142.6 32.0 0 30.5 12.9 4.2 19,0 4,795.1
(92.5) (5.5) (0.7) 0.6y  (0.3) (0.09) (0.4) (100)

1984 4,540.5 217.3 181.2 41.3 0 45,7 25.3 3.4 24,3 5,079.0
(89.4) (7.8 0.8) 0.9) (.5 (©.07) (©5 (100

1985 4,529.7 177.4 189.6 30.0 4.0 133.0 19.4 4.7 38.2 5,126.0
(88.4) (7.2) (0.6)  (0.08) {2,6) (0.4) (0,09 (0.7)  (100)

1986 4,998.9  385.5 372.5 31.8 7.5 12.4 20.4 1.8 31.8 5,862.6
(85.,3) (12.9) (0.5) (0.13) 0.2) (0.3 (0.03) (0.5  (100)

1987 4,304.6  923.9 175.6 30.8 13.0 7.1 20.5 1.8 39.1 5,516.4
(78.0) (19.9) (0.6) (0.24) 0.1y 0.4 ©.03 (©0.7) (100)

1988 4,993.2  576.8 280.2 36.5 50.0 0.03  23.0 1.7 37.7 5,999.1
(83.2) (14.3) 0.6) (0.83) (+) 0.4) (0.03) (0.6) (100)

1989 4,904.0  780.4 171.9 34.0 102.2 46.2 3.0 36.6 6,078.3
(80.7) (15.7) 0.6) {1.7) (+) 0.8) (0.05) (0.6) (100}

1990 4,682.4 1,244.8 382.7 43.5 73.7 0.05 274 2.1 63.1 6,519.8

(71.8) (25.0) ©.7  (1.1) (+) (0.4 .03 (1.0) (100)




5
O3EMIE L ~4 AOBEHEERO TRV T, FEHECE I oMoER2 G I LY, o
FEFEOMEEB BT HIEETER Y,
2 — 1. Wi
m%%ﬁﬂuﬁm%-o3m~5wmn&km%nfﬁx:7x%>ﬂ’{LLtmm~wmﬂa>3
W AR < &, 4.31~5.00ton/ha-yC, BFEMHRBOWEEL I T eh 2B I VN7 TOKRGO
HEWER34.71£0.27ton/hay & o 72,

KPETHEMBERBEORKRMBER/MEO LI TRERELTEALRY, 2+
(Quercus serotina THUNB.) WUOMAETH R (1L13FELLITH) ofFRsHON TV, H
B cdh b /& (Chamaecyparis obtusa ENDL.) #002.6f%, 3 (Abiles fiema Set Z,) -
v 9 (Tsuga sieboldii CARR. ) MWOLIREE AT, EHRIDEMKOELER G EIE RS
ClEmwvd ) Thb, FHEERLTIton/hald FITHA S /e 2+ 7 Ofl2.55~3.35ton/ha (-
¥3.00ton/ha) IZHARTHHIZE », 2+ T & AT »%i@%ﬁfn%v)ﬁﬁﬁ, Prig o RS I
BHHOPLHN GV THICD2VTEFEL CHEL Twlv, 3512, FFPFIEMICbL-
TR LE I - v IR OEEYERAT3.00ton/hay T, /itp»-ﬁ OIS ORI A

5 L% HVE SR O LI N T L B v,

16 7 g(dw)/m?day
14

12 -

Fall rate

2..
e
OP"‘Q‘J]}N{ o) 3% L A rvj - ,E ri %nﬁ"% I bAdlh aordlh % EEJ{

1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990

Fig. 3. Seasonal fluctuations in the fall rates of leal litter
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Fig. 4. Seasonal fluctuations in the fall rates of branch litter
(including bark)
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Fig. 5. Seasonal fluctuations in the fall rates of feces litter egested by giant silk moth



80 7 mg(dw)/m?-day
70

60 -

o
(=4
i

Fall rate

f S @ | g

1979 1980 1981 1982 1983 984 1985 1986 1987 = 1988 1989 1990

—

m....w_..w,___m,__;

Fig. 6. Seasonal fluctuations in the fall rates of feces litter
egested by herbivorous insects except giant silk moth
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Fig. 7. Seasonal fluctuations in the fall rates of insect bodies
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Fig. 8. Seasonal fluctuations in the fall rates of total litter
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Table 3. Feeding amount and grazing loss of
leaves by giant silk moth and others
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Year Feces Feeding Grazing*® Damaged leafs %
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1987 27.6 46.3 54.6 62.4
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Résumé

The annual and seasonal fluctuations of litter fall and grazing loss of leaves by herbivorous
insect specially the giant silk moth, Caligula japonica Moogrg, were investigated in a sweet
gum, Liguidambar styraciflua Linn., stand at Kamigamo Experiment Station of Kyoto
University Forest, Kyoto City.

The study site is an artificial experimental stand of sweet gum which was planted in 1968.
Fifteen traps, each having surface of one square meter {1 m X 1 m), were set up eighty
centimeter above the ground of the stand. Fallen litters in the traps were collected one or
several days interval from late April or May to July and ten or fifteen days inteval from
August to December in 1979~ 1990.

Collected litters were divided into the seven components by hand sorting, 1. e. sweet gum
leaves, branches, bud scales, sexual organs, feces of herbivorous insects (giant silk moth and
others), dead bodies of insects and the others. In winter, fallen branches on the ground were
collected at the setting site of each trap.

Bach component was oven-dried and weighed in the laboratory. The grazing loss of leaves
by herbivorous insects was estimated by the regular steps from the feces captured by the
traps.

Annual leaf falls were rather stable with range from 4.36ton to 5.00ton/ha in 1982~ 1990.
Annual leaf fall at ordinary level was 4.713:0.27ton/ha and leaf falls from late October to
early November were accounted for 92~95% to its total annual fall.

In case all leaves were eaten by the giant silk moth, new laeves developed soon a month
after defoliation, its amounts were estimated at about 2.0ton/ha.

Bud scales litter were at 32.0~43.4kg/ha-y from bud break (late April} to early June.

Annual branch-falls ranged from 0.26 to 1.63ton/ha-y.

Sexual organs were at 4.0~73.7kg/ha-y after 1985 and tend to increase with the growth of
sweet gum.

The feces collected varied much from 23.0 to 2,366.3kg/ha-y and its amount was mainly
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composed by the feces of giant silk moth. The feces of herbivorous insect except the giant silk
moth were weighed at 12.6~46.2kg/ha y in 1979~1990. Those values are seem to be ordinary
level when compared with the values obtained in various healthy forest stand.

Remarkable amounts of dead larvae and pupae of giant silk moth among the insect bodies
were collected. The annual falls of insect body residues were weighed at 1.7~47.2kg/ha-y.

Total litter falls were summed up 4.14~86.52ton/ha-y with average of 5.43ton/ha-y.

The amount of annual feeding leaves by herbivorous insect was estimated at 40~
3,371kg/ha'y and that of damaged leaves was estimated at 54~4,546kg/hay in a sweet gum
stand.

Amount of damaged leaves were estimated at 5.8~~6.2ton/ha from feces which were fallen
in traps at all-leaves defoliated area. These values were equal to leaf biomass of this sweet
gum stand investigated in 1968 and 1991.





