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An Estimation of Annual Litter Fall and Grazing Loss

in a Black Wattle (Acacia mearnsi= A. mollissima) Plantation

Hiroyuki WATANABE, Keizo HAYA and Mitsuko UENAKA
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<7 H#v7 (Acacia mearnsi=A. mollissima) (D1960LEHEER, 184ELEDMSY CFE - 12,
HAEMRDOBEITHDOLEY Th 5,

HAE K K
LOEY Uo7 HU7HRIC50mX50cm DT
2B 5y FRI0E, HEH 1 MO SR Table 1. Description of study area
BL, 19171 H »5 19718F12H T, 24F Mean D« B+ H em 13.0(5~26)
M, 17HCEIEFLIY 2 —%2HI LIz,  Mesn height m 11
IROPWEE 7HTORE BB 30 Tree demsity /ha 1,600

(REZ L D ERBAUIZE DI 5) k-

*‘B 1 h .
e ETE, K- EWMINTELTH U7 ssal srea uf/ha  23.5

DS ORARDIEE - 5 - B - BE - IE,BLO, Volume uf/ba  105.4
bk - ¥ B3, ZOMICRDL, ZOHE
ig%*y)f:o

BEBADJTIIERI TN E VB, hAREBRGHE, » )93 ET, Ththsy
Wrlize 585, DIZEENK, HMFBERIKSENLIZEDTH %,

ERE LUBE

1 V4—-7x—VE
K2R LIZER D,
19TTEED Y 2 — 7 5 —VEIZ

Table 2. Amount of each component in litter fall
(d s w kg/ha » yr.)

9,041.5kg/ha, €0 v =7 b 1977 % 1978 %
U7 Db Dh8,798.9ks, * Acacia meansi leaf 4,481,99 49.6 | 4,250.83 43.8
AR i%”’”4’482‘0kg, ” braneh | 520.20 5.8 561.34 5.8
DRI 4,482.0kg, 7 bark 2,95 — 1.68 —
4520.2kg, &<°1,508.6kg, pod | 1,508.61 16.7 | 2,983.33 30.7
fET496.3kg, 1£1,763.1ksg, seed 496.32 5.5 | 1,223.28 12.6
%1225.7Tke, Z OO RBIAD flower 1,763.14 19.5 412.98 4.3
resin 25.68  ~— 0.13 —
3 .5kg, 50.7kg/ha |
VI 67.5kg, SRH50.7ke/ Total | 8,798.89 9,433.58
P2t Tothers | kst | e 04| 5708 0.6
1978413, 9,701.3kg/ha, branch 104 — | -
EY I THYT 1L9,433.6 bark 0.37 — 0.51 —
kg, TOWERIZILLE 4,250.8 seed, fruit 50.66 0.6 14.25 0.1
kg, %#5561.3kg, X ©2,983.3 flower 1.54  — - -
kg BT 1,008.9ke, [£413.0 Total | 2L 7193
kg, #DOBADEIEST.2 Inscet residue 10.49 0.1 | 5.28 —
N Insect fece 78.16 0.9 170.60 1.8
, 14.8kg/ha /3 & Td
kgf RR ke/ Bird fece 6.50 I 1.42
2120 e
CD2ERRET S, T Unidentified materials 26.27 0.3 ‘ 18.47 0.2
BT OE, Kz RHET Total 9,041.45 r 9,701.27

HEODDLITNH, 3%,
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BT, TCOBTEVKELREZ, 7205, 19TTEREEETH -2 L 5T, T5i31,763.1kgT
HotzDi, 19T8FETHD T 413.0kg Th 3, T ORIEIIIIE, 19T8FEDRKEIC 2h D,
X PDIITTEED 1508. 6kgic K L, 2,983.3kgd 131X 2 4%, BT $496.3kghs1,223.3kgd, 2 %L
LOETERZRUI, i, BRREIOLTDPTH A, 7HL7ORRBRITI Dt BHL,
12E 505, ChPI9TTHEIIZ25. TRgd E T Lz Diz, 19T8F IR DT 0.1kgUDE T L -
2o RICOBHIZBIEOEEICBRT 5 3 Db % Ao,

WTFRIZU B, 19TTHEICIRBY 24— 7 5 —VEDI16.7%, FETH5.5%, 164519.5%, 1978
FIIZI0H80.7%, BFH12.6%, £ 4.3% T, EEBEDOE TREISLITIETL0%, 19784
T46% %2 5H12C &3, MOBMBICIZBVWEERTHSH,

HRZE) v=7 0 o7 45FEERYT, FHEE29.9t/ha LHEL, EOFEMI2ETH S L
UT, ELERIZ4ItTH-TEL, S~ THEEOHMDY TR T~10t/ha ThH 127 & i~
T3, CThHERIIB.5~5t A3 h, AFFEOEER 4.5, 4.3t & BIZRAKOME
izh, BY) v e 7Hv 7 OEERY, MOMBEOHMKICL 5, »EHIREVT LD
120

2 Y 42—7 - VOSHNE

BV U THYTHRO ) 2 —7 5 —VOFEHEN PR IIKRUI, V¥ —7 s —Niz6~8H
WKELLZEAHM, THo7OEERLIRALE, 12~4 A0 ZHRIC 2222500
19T7THET i34 H 300kg/ha, 19784ETid 6 Fic w472 Lo 1zhs, 200kg/ha DBHOETH H
o, EVVRTHVTOEERIELBL THibh, EHNEFHOLOLWEETH S L VAL

ka/ha
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Figure, 1, Seasonal fluctuation of total and leaf litter fall
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Figure 2, Seasonal fluctuation of pods, seeds and flowers in litter fall
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EEBHGEOM, LB0DI, V)5 -7 2 —VERPBREL(KE(L201, 7HL7DY
2, FBF, FOEFICLIA2bDTH 2,

M2 icRUizk 5z, 1977T4E 6 BOENNIL 3 ©55263.6kg, EF+382.2kg, 71E451,366.7kg/ha
PETFRL, THIZx»618.2kg, FET55302.8kg, TEM 3 4kgTEF LI itk >TWW3, ¥
7z, 19784E 7 HOBMNIE & 5 1,409.3kg, T 911.0kg, fED1.2kgDE Fib 122 &ick 3
bDTH B,

197740 5 BIC BETEL 127612 6 BICET L, ZRUIESBIZAEER, KREL, REDIITBET
B, 8HAIZ, BF2EAIIREES>TETURLDTHACLEEZRLTVWA, CDTLIXEY
27 h 7O BERCEREHPHBCE, T, PEXOKEAEFHTHEC & 21T
bOTHA3,

3 ‘EOHKHE

ZDVE =7 4= Vikd ->T, MR INIZBIERE S ITRUT, 1977 HEiTix BELS
ha #1712 b192.9kg, b Ab.4kg, » U 7 £82.6kg, 197T64FICITZEFHEHN3197.4kg, H AS5.3ke, # Y
7 h34.3kgd e otz, LT, BFREEDAOHBEDY, ST TCICHENLN T ANBNB IR
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TOEPIZL 5, FULKKRERFEITE>TWVW3, BEEBEERTRS v sy eE LT, 18
PHEEILLTVBZERRTIDOTHS S,

Table 3. Annual return of nutrient elements to soil
kg/ha « yr.
1977 1978
N | P K N P | K
Acacia leaf 97.71 1.96 8.93 92.67 1.86 8.47
‘ branch 7.33 0.16 0.78 7.91 0.17 0.84
bark 0.04 — — 0.02 — -
pod 15.54 0.33 4.26 30.73 0.65 8.42
seed 19.65 0.74 4.98 48.44 1.82 12.29
flower 46.19 1.93 12.44 10.82 0.45 2.91
resin 0.46 — 0.04 — - —
Others leaf 1.36 0.07 0.43 115 0.06 0.36
branch 0.01 — — — — —
bark - — — - — —
fruit 0.73 0.07 0.20 0.21 0.02 0.05
flower 0.04 — - — [ — “ —
Insect residue 0.8 ‘ 0.04 0.10 0.42 , 0.02 \ 0.04
Tnsect fece 2.06 ﬂ 0.09 0.38 4499 | 0.19 0.84
Bird fece 0.17 — 0.03 0.03 — —
Unidentified materials‘ 0.75 0.04 0.06 0.53 0.03 [ 0.04
Total | 19288 5.43 |  32.63 197.42 5.7 | 3426

Table 4, Percentage of nutrient elements to total weight

} Total N p K
Acacia  leaf | 2.18%| 0.04%| 0.20%
branch 1.41 ¢ 0.03 0.15
pod 1.03 | 0.02 0.28
seed 3.96 [ 0.15 1.00
flower 2.62 0.11 0.71
resin 1.81 0.03 0.17
Others  leaf 2.02 0.10 0.63
fruit, seed 1.45 0.13 0.39
Insect residue | s ‘ 0.39 0.85
Insect fece 2.63 i 0.11 0.49
Unidentified materials | 2.8 | 0.5 | 0.22

4 HEETEIHEE

HIED ETEI 1977 Tk 78.2
kg/ha, 19784Fi3170.6kg/ha & K X
BEBH-1ZH, THULDHEIZES
WiRLIzk 3 ic, ¥ THERLN
HEEBORFEBEORTIIR S K&K
fHEws itk s, UL, BF
Utz BB 1977 izt 10.5
kg, 19784Fici35.3kg/ha TH - 12,
ETFUBHROBMEIZEE UTHA
H, ¥WEH S EOHACHERT, &
HHER T 5 BHH D HOEME»
TENEDThUbREhoT, Bk
ETERIREEZETR2EHERBLT
WEWE S TH D,
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Figure 3. Seasonal fluctuation of insect feces in litter fall
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RERPHELIL LD, W o0 d3d, ZOHWEOFHEICLEG WML, BHRCEOBEED
HEgrRE LT3, Th0bb, HAE»

4G hERICAEHRRBHORAZIR (20%) 2HEL 28 ©VO7

Fo(hgem) - A0
467 : 4Gt Bi, V& — 1Ty THTORD (25%) 2REL T 6 0
100
4G+ =5

4G Z D2 ODHMIER, I6i, WHELE [LHEMT20%, SIEHTI0OZ%

ﬁm b T: é 0)10)11)12)13)

0120 ;L1100
467 T2 (LR, 467+ 100 (BHIERD

LUTRDIZ OB H 5,

TDEYV VT LT COREMERICL 2 AR (4D i3, RALHEZ 20 %L Thid
19774E T 97.8kg, 19784 218.8kg/ha 2725, F1z, V&2 — 1+ 5 v FTHTORL 225%™
Ly hiE, BAaRE (467) 131977401 130.3kg & 19784E T 284.3kg/ha & s 5, 350z, HIh&EL
UE %2050 00 e g 4 &, #aE (4G7) 1319774 T156.4kg/ha, 19784 T3841.2kg/hat
WHHEEILE B,

COBAR (UG7) IIEERDIITTIETS.5%, 1978 T8.0% (4G/ALF) kM4 5, KER
EHTHETE - MEAERIZBIBALEATINVTHSY, £5F 5L, HHEED35%, 8.0%D
AR A, T2, TTIRRIZLI S, THV 7 OERRIEERD 2, 2EDOVTIS
EThiE, COBKTORAE (467/LB) 1ZLERICH U TIINTETL.8%, 19784 T4.0% &
WHZERRIEA, ZOL HVOHEANH-TH, REMBHEVSRBEELTCWAELRIBAL»-1,




Table 5. Grazing loss by leaf eating insects

Inseet Insect Total Leaf Leaf Grazing loss , ’”
. . . . 4G”7/4LF 4G”/LB Reference
residue fece litter litter biomoss 4G A G 9% %

_ ] (4LF) (LB) ° e
Loblolly pine 26~64 4,961 42~106 10) 1D
(Pinus taeda)

Fir (Abies firma) 12)
Hemlock (Tsuga sieboldi) 0.62 79.2 4,961 3,184 139.4 4.4

Birch (Betula grossa) 2.91 32.57 4,100 2.480 60 2.9 13)
Fir (Abies firma) 8 67 6,089 2,719 17,443 71.1 (122.8)| (4.5) 0.7 5)
Hemlock 2 63 3,585 2,319 9,715 72.4 (115.5) 4.9 (1.2 5)
(Tsuga sieboldi)

Nagi » Podocarpus 12.70 106.42 5,015.8 3,463.7 (133.0)| (177.4)} (212.8)] (6.1 14)
(Decussocarpus nagi) 7.78 68.72 4,800.5 2,305.9 (85.9)| (114.5)| (137.4) 6.0)

Japanese cypress 2.6 47.2 1,766.6 | 1,584.4 | 75.5 | (86.5) (5.5) 8)
(Chamaecyparis obtusa) i

Machilus 22.1 206.2 6,962 4,810 (412.4)| (8.6) 15)
(Machilus thunbergii) 39.3 176.8 7,136 4,728 (353.6) (7.5)

Japanese cypress 0.49 11.18 4,640 3,049 (20.5)] (0.7 15)
(Chamaecyparis obtusa) 1.72 9.4 4,549 3,307 17.2) 0.5

Norway spruce 73.6 6,854 3,793 22,100 129.2 | (142.1) 3.9 0.7 16)
(Pieea abies)




Japanese cypress 1.4~2.3 16 4,314 3,259 19, 000 27 (32.0) 1.0 ©.2) 9)
(Chamaecyparis obtusa)

Subalpine eoniferous 1.93 113.4* 3,933 2,106.5 17
(Abies mariesii) 0.06 2.95 4,251.7 2,434.6

Black wattle 10.5 78.2 9,041.4 4,482.0 (97.8)| (130.3)| (156.4) (3.5) (1.8) Present
(Acacia mearnsi) 5.3 170.6 9,701.3 4,250.8 (213.3)| (284.3)| (341.2) (8.0) (4.0) paper

Warm -temperate evergreen- 9 41 7,180 4,673 7,866 (82.0) (1.8) (1.0) 18)

broad leaf forest

Lowland tropical rain forest 12 245 13,990 6,300 8, 300 280 (490,0)| (7.7 (7.8 6
(Malaysia)

Tropical hill evergreen 1 11 5,958 5,098 13 (22.0) 0.4 X))

forest (Indonesia)

F  : Insect fece

4G . Fe 180(? (Assimilation efficiency)

4G 4G . }’%(loss on trap)

4G ;4G - %(broad leaved tree) or

110

—=>_(coniferous tree) (Cutting by feeding behavior)

100

Gothics show original data

( ) Show writer’s ealculation

18
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Résumé

Annual litter fall and primary consumption were studied in a black wattle (Acacic
mearnsi=A. mollissima) plantation in the Shirahama Experimental Forest of Kyoto
University in Wakayama Prefecture for two years, 1977 and 1978.

Annual litter fall in the two years are estimated at 9,041 kg in 1977 and 9,701 kg/ha
in 1978, respectively. Those high values are attributed to the amounts of leaves, pods and
flower of Acacie in 1977, and to the amounts of leaves, pods and seeds in 1978.

Annual return of nutrient elements are estimated at 192.9kg in N, 5.4 kg in P and
32.6 kg/ha in K in 1977, and 197.4kg in N, 5.3 kg in P and 34.3 kg in K in 1978.

The amounts of insect feces are estimated at 78 kg in 1977 and 171 kg/ha in 1978,
respectively. Grazing losses (4G) ,on the assumption that assimilation efficiency is 20%,
are estimated at 97.8 kg in 1977 and 213.3 kg in 1978, and, furthermore, grazing
losses (4G’’) , on the assumption that weight loss on the litter trap is 25% and amount
of cutting by feeding behavior is 209, are estimated at 156.4 kg/ha in 1977 and 341.2 kg
in 1978. Those values are equivalent to 3.5% and 8.0% of amount of leaf litter fall, or
1.7% and 4.0% of leaf biomass, respectively.



