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The amount of nutrient elements contained in
litterfall of natural evergreen broad leaved forest
dominated by Machilus thunbergii Sieb. et Zucc.

Shinnosuke UEDA and Toshio TsUTSUMI
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Table 1.

Amounts of each component of litterfall in the natural evergreen broad leaved forest during the period from Feb. 11, 1977
to Feb. 10, 1978.

(Dry matter: kg/ha)

T Date of sampling
\ Mar. 10,/Apr. 10,(May 10,/Jun. 10,|Jul. 11,lAug. 10,[8ep. 12, |Oct. 11, |Nov. 10,Dee. 10, |[Jan. 10, Feb. 10,|{ Total
Plot\s\ Component of litter —™—_
Leaves 54.4 76.0 | 596.8 | 745.6 | 314.4 | 493.6 | 547.2 | 470.4 | 694.4 | 1,325.6 283.2 51.2 | 5,652.8
Branches and twigs 49.6 6.4 | 244.8 12.8 9.6 40.0 36.0 30.4 46.4 135.2| 84.8 26.4 722.4
Barks 0.0 1.6 4.4 0.4 0.0 4.0 0.8 1.6 6.4 24.0) 1.6 0.0 44.8
Cones, seeds and fruits 47.2 8.8 1.6 4.8 0.0 0.8 1.6 6.4 5.6 14.4 5.6 0.0 96.8
T-1 Other organs 13.6 2.4 | 148.8 50.4 13.6 32.0 33.6 20.0 13.6 12.0 8.8 4.0 352.8
Inseet residues 0.8 0.8 0.0 0.0 1.6 0.4 0.9 0.0 3.2 0.0 0.8 0.0 8.5
Insect feces 0.0 0.0 3.1 5.8 0.8 9.6 26.4 5.6 4.0 2.4 0.2 0.0 57.9
Total 165.6 96.0 | 999.5 | 819.8 | 340.0 | 580.4 ‘ 646.5 ‘ 534.4 ’ 773.6‘ 1,513. 6‘ 385.0} 81.6 | 6,936.0
Leaves 184.8 | 319.2 | 690.4 452.0 189.6 | 225.6 435.2 | 413.6 | 554.4 653.6] 303.2 ‘ 72.8 | 4,494.4
Branches and twigs 28.0 48.8 95.2 57.6 3.2 54.4 | 136.8 9.6 21.6 48.00 77.6 44.0 624.8
Barks 4.8 4.8 4.8 1.6 0.0 4.0 4.0 0.8 1.6 0.8 1.6 0.1 28.9
Cones, seeds and fruits 20.0 6.4 8.1 5.6 0.0 1.6 6.4 12.0 5.6 3.2|  24.0 10.4 103.3
T-2 Other organs 9.6 40.0 101.6 122.4 13.6 29.6 33.6 21.6 12.8 10.4 5.7 7.2 408.1
Insect residues 0.0 0.1 0.0 1.6 0.0 2.4 0.0 0.1 0.8 0.0 0.0 0.0 5.0
Inseet feces 0.0 0.6 14.9 13.6 5.6 20.0 36.8 11.2 9.6 1.6 0.0 0.0 113.9
Total 247.2 | 419.9 | 915.0 } 654.4 ‘ 212.0 ’ 337.6 ’ 652.8 } 468.9 ] 606.4 ‘ 717.6\ 412.1 1 134.5 l 5,778.4
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Table 2. Annual amounts of litterfall in consecutive three years.
(Dry matter : kg/hae«yr)

1st year 2nd year 3rd year
Plots | Components of litter (Feb. 11, *75~ (Feb. 11, ’76~ (Feb. 11, 77~
Feb. 10, *76) Feb.10, *77) Feb. 10, 78)
Leaves 5,161.6 (66) 5,063.6 (65) 5,652.8 (81)
Branches and twigs 1,573.6 (20) 1,588.8 (20) 722.4 (10)
Barks ' 3.9 (0.9 103.2 (1) 4.8 (0.6
Cones, seeds and fruits 261.1 (3) 432.8 (6) 96.8 (1)
T-1 | Other organs 7112 (9) 3379 (4) 352.8  (5)
Insect resudues 6.7 ©.1) 34.0 ©.4) 8.5 0.1
Insect feces 46.1 (0.6) 196.1 (3) 57.9 0.8)
Total 7,792.2  (100) 7,756.4  (100) 6,936.0 (100)
Leaves 4,458.4 (73) 4,390.7 (67) 4,494.4 (78)
“Branches and twigs 549.9 (9) 814.4 (13) 624.8 (11)
Barks 28.0 {0.5) 72.4 (1) 28.9 0.5
Cones, seed and fruits 115.5 (2) 697.6 (1) 103.3 (2)
T-2 | Other organs 576.8  (9) 337.6  (5) 081 (7)
Insect resudues 37.5 0.6) 44.6 0.7 5.0 .1)
Insect feces 366.2 (6) 157.4 (2) 113.9 (2)
Total 6,132.3 (100) 6,514.7 (100} 5,778.4 (100)
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DBVFERERLUILCEIRE D, COTFEXE L/ F ATHRMUBENIC SO THL, LERHG
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Table 3. Weighted mean of annual concentration of nutrient elements in each components of litter.
(% on dry matter)

__Nutrient elements\ N ‘ P K Ca Mg
o Plots )
Components \\Index L T-1 T-2 T-1 T-2 T-1 T-2 T-1 " T-2 T-1 T-2
of litter “by year
l 1st year 1.01 1.03 { 0.10 0.10 0.69 0.65 | 1.15 1.10 0.17- 0.17
Leaves ’ 2nd year 0.98 1.04 | 0.09 0.10 0.52 0.46 1.35 1.36 | 0.14 0.15
| 3rd year | 0.97 1.05 | 0.08 0.08 | 0.60 0.49 | 1.25 .1.11 | 0.14 0.15
Branch ‘ Ist year | 0.69 0.74 | 0.09 0.08 | 0.40 0.52 | 0.77 0.54 | 0.08 0.09
ranches |
and twigs ‘ ond year | 0.75 0.60 \ 0.13 0.13 | 0.18 0.24 | 0.79 0.68 ; 0.08 0.09
3rd year | 0.81 0.85 | 0.06 0.07 | 0.41 0.27 | 0.93 0.77 | 0.10 0.11
st year | 0.78 0.60 | 0.10 0.10 | 0.09 0.08 ] 0.69 0.71 | 0.08 0.08
Barks ond year | 0,52 0.67 | 0.15 0.13 | 0.08 0.10 | 0.83 0.72 | 0.05 0.08
3rd year | 1.12 0.79 | 0.08 0.07 | 0.12 0.08 | 0.69 0.78 | 0.08 0.09
o 1st year 1.41 1.83 | 0.15 0.21 i 0.72 1.36 \ 0.62 0.53 | 0.13 0.23
Jones, %edS | gnd year | 1.11 1.12 | 0.16 0.17 | 0.93 0.70 | 1.14 0.94 | 0.14 0.13
3rd year | 1.24 2.05 | 0.14 0.22 \ 0.60 0.81 | 0.84 0.59 | 0.14 0.20
Ist year | 2.14 2.04 | 0.15 0.14 | 0.81 0.71 | 0.58 0.64 | 0.15 0.17
Other organs| 2nd year 2.08 1.81 0.15 0.14 0.37 0.30 1.03 1.01 0.13 0.16
3rd year | 2.09 1.80 | 0.16 0.14 | 0.44 0.33 | 0.45 0.40 | 0.15 0.17
Ist year | 10.03 9.97 | 0.61° 0.60 | 0.91 0.91 | 0.40 0.39 | 0.18 0.16
Inseet 2nd year | 10.10 10.09 | 0.78.0.78 | 0.89 0.89 | 0.37 0.37 | 0.16 0.16
3rd year | 9.44 8.22 | 0.78 0.62 | 0.87 0.80 | 0.44 0.38 | 0.19 0.16
Ist year | 1.42 0.79 | 0.10 0.07 | 0.73 0.42 | 0.80 0.60 | 0.15 0.18
Insect feces 2nd year 1.16 1.22 0.11 0.12 { 0.54 0.44 1.17 1.22 0.17 0.17-
| 3rd year | 1.89 1.35 | 0.11 0.10 yam 0.47 | 0.95 1.17 | 0.16 0.15

ECDOSBYTLHOMTIE, COHBRDTEIFVRINLR ANV Y ADBERYBE - b E
$y, WATHY DA, w5200 n, VoDETEEERBEL B >TWAE L EBEL-T, 1212
VEROBETEA VY I LD 7)Y AOBEESEL, COMEBREDRIZILI D> Tho1,
IRCOMEFIIBE L e ) S ALMTHERIERY L 3AETh - 12, LI UIE, i, 4 i
GENBFVFE, DIV A, ANVTLA, TTRUYADLTEOSERIZE / F ADKiICH~
THEHEL, HrAV Va3 2~3F3Eb-cctddEBshs, —F, & Hicgihs
) OEERIRE  FATHEREDS T 12, HOBE, ROIALESEINIZBITHEDOS
HRIZ / F ALK TENIGEREARZER TN LS ThoT, BB, UEOEEEZKRED 2
1 %X ET HEBILERNRE AR &0 5y 5 ARz OPBERTRRE N & 2RITIER
ZIREWE S Tho 12 [ARRIKEER & 1 BOEELIERM & L2 L1000 hoFvHRE
A VY LB CORBERTRRENEREZRULY, TOMOBI TR TIKRERZ T -1,

Bk, B—3RALND LI KEMRDYOHEER (T— 1K, T—2RK) HoBITEDOSHE
KOMEIZIBEAER VWIS Thol,

Y 4 -HOBNITROSERIFHINCE(T 3,

HN—1KEY) 4 -FOFVRSEROEHE(ER LI, chd bF UFEIZE L »icEMHic s
S T—EDEES2LUTVEZ 28I bhbh b, TabbLKE ic 3 BEIREE (1.29~1.47
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Seasonal variations of phosphorus
concentration in leaf litter.
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LItk 5 RBRIRVEME 25, 2O EDPEY) 2 —D EBOEAIEKRLTWA EBbh b,

KEOHEMUTOE) £ —OBIEGEXOZHENM L ARAER LFELLTHE0T, Thb
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Table 4. Annual amounts of nutrient elements in litterfall.
(g/ha « yr)
Date of

W 1st year 2nd year 3rd year

Plots| . Nutrient (Feb.11, *75~Feb. 10, *76) (Feb. 11, *76~Feb. 10, *77) (Feb. 11, *77~Feb. 10, *78)

\\elemenfq

Components - N P K Ca \ Mg ‘ N P K Ca Mg N P K Ca Mg
of litter S
Leaves 52,349 | 4,945 | 35,400 | 59,264 | 8,592 | 49,556.| 4,646 | 26,333 | 68,339 | 7,160 | 55,020 | 4,606 | 33,802 | 70,832 | 7,957
?;?g:hes and 10,802 | 1,472 | 6,204 | 12,194 | 1,206 | 11,866 | 2,136 | 2,914 | 12,488 | 1,310 | 5,849 457 | 2,927 6,697 704
Barks 249 33 30 221 26 536 156 85 854 50 501 35 54 308 37
Cones, seeds

T-1 | oo fenite 3,675 397 | 1,877 | 1,613 346 | 4,824 705 | 4,021 | 4,948 624 | 1,198 133 576 810 138
Other organs 15,229 | 1,086 | 5,772 | 4,113 | 1,077 | 7,044 518 | 1,257 | 3,480 445 | 7,383 556 | 1,565 | 1,593 522
Insect residues 672 41 61 27 12| 3,435 264 301 126 56 802 66 74 37 16
Insect feces 655 44 338 367 71| 2,270 2141 1,059 | 2,302 333 | 1,003 64 277 552 93

Total 83,631 | 8,018 | 49,772 | 77,799 | 11,330 | 79,531 i 8,639 { 35,970 | 92,537 | 9,978 | 71,846 | 5,917 | 39,275 | 80,829 | 9,467

Leaves 46,101 | 4,236 | 28,838 | 48,983 | 7,665 | 45,871 | 4,240 | 20,101 | 59,679 | 6,719 | 47,160 | 3,500 | 22,186 | 49,680 | 6,517
f;?é‘ghes and 4,045 437 | 2,836 | 2,947 496 | 4,908 | 1,049 | 1,930 | 5,527 742 | 5,337 432 | 1,683 | 4,838 711
Barks 167 28 23 199 21 484 9% 76 519 57 228 21 23 225 2

1o | Soues, seedsand |y 03\ 937 | 1,576 | 613|260 | 7,801 | 1,205| 4,890 | 6,551 921 | 2,121 282 835, 607| 206
Other organs 11,782 | 830 | 4,114 | 3,608| 995 | 6,100 | 479 | 1,021| 3,420| 535 7,353 | 558 | 1336 | 1,634} 6%
Insect residues 3,737 225 341 148 61 | 4,500 347 398 167 73 411 31 40 19 8
Insect feces 2,905 272 | 1,831 2,214 305 | 1,922 184 694 | 1,914 261 | 1,541 113 530 | 1,330 176

Total 70,845 | 6,265 ’ 39,259 ‘ 58,802 | 9,803 | 71,595 | 7,600 | 29,110 | 77,777 | 9,308 | 64,151 | 4,887 ‘ 26,633 ‘ 58,333 | 8,340

ov
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&b, HERBEMD 55 3R E TO B OEMBILEIZ 7V Fid 64.2~83.6kg/ha-yr, Y i3
4.9~8.9kg/ha-yr, 7Y v 5% 26.6~49.8kg/ha.yr, B U A1358.3~92.5kg/haeyr, <4
F U 5138.3~11.8kg/ha-yr ThH o7z, COBEIMPISHRETH>THET I, 2 ATHD
BROLHE T2, FURIBN2H, V30178, H 9 U2303.5(5, ey A13i2.6
&, <72y ARN2HBORKBTINIICEIRNES, COCEEVE—T+—VEBE2ZOHLD
e FATRICERTHE O Epotoc & E, V2 —H BIRE & %%, ZoMoEns
B) CEENEBITTROSEERPEL > EBHEBINTTRERETH->T, 20T %
FeT2ERLEMORRBREMRD ) # — itk 2YPEOERGHEET 5 v/ # ATHicH~TK S
NWZERRUT WS, SNLCOBE2OPEHOBAD # 4 TOFMTHTHNS Nz EREWB® L
TEDRYBOHFIBL TN,

DEREBITHEOENETRE LU TRFVREIVIIANE L DL, RNT, AV 9
by, 2T AVT A, D CDIETHRL L >T Iz, CONERBRBEELIZ e, F ATKTOEREY,
DHBEDNBNBIZE 4 STOFM, T80 LEERMN, FEELEMH, HRLERKTHEOH
FERGERIIDINOIO L I~ THE D, THXORRNLEE L BN L L LITvi,

DERIDBILINIEIR?) 2 —OHRIRATASE, EOBYTHEIFEICL 2BTH
b0l 8B oil, REAFFVYRTIRERBITED S bD62~T4%, Y »1%54~T8%, #H Y U A
1369~86%, WL T AET4~8T%, 7T I 2T LFTA~BAHBHIEIL L > TEBTIhC Lk
Bo KNTHE (BLEILDWNWT, 5~25%), TOMOEYEE (AL, 2~18%), #* ([
UL, 1~17%), BDLA (AU, 0.5~4%), HoO#E (HUL, 0.02~6%), ¥E (A
U<, 0.06~1%) ODIETETEIZDE L >T Vi,

COMEFIZ S ZITDNRIZY) 2 -7 5 —VORMRIOTHEICI > T > L b RS EBsh
TWVWAZEBETHTH B, FERIEOLHOEERICEVEHH0T, SELRINT 25
MBI OB SR TALNIZEIG L RBPEL > TV, UL LU EOEED» L AT, #Y
4 —BYEERE, - b BEELREPICE>TWAZLIRAHTH B, B8, HEkdiTI
BUROMICT — 1 ROPFSERICEFEDOIABEIRIN, chick o TEDIW B IXF
VF# 5188 /ha, V798 /ha, #H ) v A868 /ha, H U AT68 /ha, v S XL L50E /haT
Hotze ELDTEDLTRDAVCDL S Shitt~Ofbd oo & 2HWLTH L,

LOSENTHEOBTLEICA L NIEERHEIZIZZY 2 —7 +» —VETEHSNLEHELER
UTh-T, BEHTHE5~6 AEL11I~12REZ L OB THBA LN, UBLFVE, Vo,
BV T ADITLRIDONTIES~ 6 HOEBERIZEMNEVREICH I > TV 2D THMROE
BIVIBEEBEOENYNIL B >TUV, ANV Y AREEZDLZNII~12HICEER S
FRFED 20T, EWMRTALAIE -V L HRPPEL L >TW, U UBELIze &
AL TRIEETH 211 IR ZTOREIBERLTBLINLSY, COFRBERTICDLS
RS ICEER T AREHIIZ s <, B AEBNIZH AMITITER 2B U TEAT I TV,

DERT—1XET-2ROBTLERPENSE, F1ERPLEIFREITR2BEL TS T
—1ROFBPRE VB TREZRUIZ, ChiRY 2 —DBISERDEBEVICEAE NS LD EY
42— 3 —NVEBBEL-oDPOTHIENEIL D,
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Résumé

The amount of dry matter and nutrient elements such as N, P, K, Ca and Mg of
litterfall in the natural evergreen broad leaved forest dominated by Machilus thunbergii
Sieb. et Zuce. was measured for three consecutive years at Tokuyama Experimental Forest
Station of Kyoto University, located in Tokuyama ecity, Yamaguchi pref.

Climatic conditions in this site were 15.2°C for mean annual temperature and 2,076 mm
for annual precipitation.

Two plots were set up in the studied forest on Feb. 11, 1975. One of them was settled
at the upper part of the slope (plot T-1) and the other was at the lower part of the
slope (plot T-2).

Machilus thunbergit was the dominant tree in the both plots, however, there was a differ-
ence in floristic eomposition except of M. thunbergii among two plots. The mean hight of
tree in T-2 was slightly higher than in T-1. On the other hand, tl:e density in T-1 was
comparatively higher and the total basal area was larger than those in T-2.

The measurement of litterfall with five traps (50X 50cm) in each plot was earried out
for every month,

Litterfall was separated into leaves, branches and twigs, barks, cone and seeds or fruits,
other plant organs (scales, inflorescences, etc.), insect residues and insect feces, and dry
weight for eaech component was measured. Subsequently, the concentrations of N, P, K, Ca
and Mg were analyzed for each component.

The results obtained in this study were as follows.
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1) In three years measurement the amount of litterfall in the two plots was ranged from
5.78 to 7.79 ton - ha ~'« yr-' for total litters and from 4.39 to 5.65 ton . ha 'eyr-! for
leaf litter (Table 1 and 2).
2) Litterfall varied seasonaly and the monthly amount was high in the late spring (May
and June) and the early winter (November and December) (Table 1). While the variation
was not remarkable as compared to seasonal variation of litterfall in Chamaecyparis obtusa
forest and deciduous broad leaved forest.
3) The annual amounts of nutrient elements contained in total litters were 54.2~83.6kge
ha teyr ! for N, 4.9~8.9kg+» ha'eyr-! for P, 26.6~49.8kg« ha'« yr! for K, 58 3~
92.5kg » ha~'» yr'! for Ca and 8.3~11.3kg+ ha '«yr ' for Mg, respectively (Table 4).
They were very high as compared to the results obtained in the adjoined stands of
Chamaecyparis obtusa. It attained about 2 times for N, 1.7 times for P, 3.5 times
for K, 2.6 times for Ca and 2 times for Mg.
4) The concentration of nutrient element in leaf litter varied with season. The concentra-
tions of N and K were low in summer and high in winter. Those of Ca and Mg were low
in the late spring and increased gradually, then reached to the maximum in December
or January (Fig. 1,2,3,4 and 5).
5) The proportion of leaf litter was highest in the quantity of nutrient element eontaine-
d in each composition of litterfall, and it became low in the following order: branches and
twigs, other plant organs (scales, inflorescences, ete.) , cone and seeds or fruits, inseect
feces, insect residues and barks (Table 4).



