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The amount of nutrient elements of litterfall
in Chamaecyparis obtusa stands
—Influences of fertilization and site condition—
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Table 1. Amount of each component of litterfall during Oct. 21, 1976~Oct. 20, 1977,
(Dry matter: kgfha+yr) (%)

== Date of Sampling ~ 3rd year (Oct. 21,76~Oct. 20, 77)
T Plot
Components of litter —~—————__| A B C b
Leaves (1) 3,014 (64) 2,957 (65) 2,472 (51) 2, 327 (60)
Branches and twigs 957 (20) 1,215 (27) 919 (19) 1,103 (28)
Barks 72 ( 2) 61 (1) 28(0. 6) 24(0.6)
Cones, Seeds 249 ( 5) 195 ( 4) 114 ( 2) 127 ( 3)
Leaves (2) 410 ( 9) 90 ( 2) 1,291 (27) 276 ( 7)
Insect residus and feces 22(0.5) 18(0.4) 27(0.6) 24(0.6)
Total 4,724(100) 4,536(100) 4,851(100) 3, 881(100)

Leaves (1) : Chamaecyparis Obtusa
Leaves (2): Other tree species

Table 2. Annual amount oflitterfall in consecutive 3 years.
(Dry matter: kg/ha-yr)
\Dateof sampling Ist year 2nd year 3rd
N (Oct. 21, ‘74~Oct 20,75) |(Oct. 21, 75~Oct 20,°76) | (Oct. 21, 76~Oct 21,77)

—_—

; ~~~__Plot
Components ‘,0\ A B C D A B C D A B C D

of litter
Leaves (1) 2,504 3,268 1,903 2,080 3,008 3,019 2,456 2,428 3,014 2,957 2,472 2, 327
Leaves (2) 356 105 1,256 725, 449 146 1,270 450{ 410 90 1,291 276
Other 2,086 1,889 1,361 1,027 1,378 1,496 975 1,101| 1,300 1,489 1,088 1,278
Total 4,946 5,262 4,520 3,832 4,835 4,661 4,701 3,979 4,724 4,536 4,851 3,881

Leaves (1) : Chamaecyparis Obtusa
Leaves (2): Other tree species

1) MY 4 —7 43— VE
LHO2EFOERICOVWTREXICHEY LEDT, 2 TRFOEBICONTHEICON
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SERFETDYE—7 x—VEELDF LDTRLK, ‘
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OEEICA>TN B, BifE? Sh8ELEpe /) # AITKTOME, AEHE 1. 8ton/ha-yr,
Sbk/+DEY &4 — Liton/ha - yr iICHRNITHAIKEOHERETRL Ko v
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EREAEESN o o
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HNAELIR2ACZDORBAMET Lice LEMB-T2AMSI0HETOE / FDEBRBFIET
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Table 3. Weighted average annual concentration of nutrient elements in each component of litter.

(% on dry matter)

W Leaves (1) gsllsvhi?s Barks Cones, Seeds Leaves (2) rgll?lf;s Insect feces
Nutrienw Ist 2nd 3rd | Ist 2nd 3rd | lst 2nd 3rd | Ist 2nd 3rd | Ist 2nd 3rd | Ist 2nd 3rd | Ist 2nd 3rd
elements |\ Plot year year year | year year year | year year year | year year year | year year year | year vear year | year year year
A 0.69 0.79 0.84 | 0.44 0.63 0.59 | 0.66 0.70 0.69 | 0.44 0.38 0.90 | 0.94 0.86 1.02 | 9.29 8.85 9.92| 1.52 1.88 0.98
N B 0.71 0.81 0.73 | 0.54 0.55 0.54 | 0.68 0.70 0.68 | 0.50 0.38 0.83 | 1.65 1.80 1.73 | 9.50 8.20 9.90| 1.60 1.75 1.07
C 0.69 0.82 0.97 | 0.44 0.57 0.56 | 0.62 0.68 0.70 | 0.33 0.49 0.99 | 0.86 0.67 1.05 | 9.86 8.63 10.40| 1.64 1.82 1.04
D 0.76 0.81 0.79 | 0.50 0.51 0.48 | 0.63 0.55 0.63 | 0.30 0.49 1.03 | 0.97 1.01 1.21 | 9.86 8.89 9.77 | 1.87 1.81 0.96
A 0.09 0.08 0.11 | 0.04 0.09 0.08 | 0.08 0.09 0.08 | 0.06 0.09 0.13 { 0.09 0.09 0.10 | 0.86 0.80 0.81| 0.20 0.12 0.08
P B 0.08 0.09 0.10 | 0.04 0.08 0.07 | 0.08 0.10 0.06 | 0.06 0.08 0.12 | 0.13 0.15 0.14 | 1.00 0.79 0.81/ 0.11 0.13 0.10
C 0.08 0.09 0.11 | 0.04 0.08 0.08 | 0.08 0.10 0.08 | 0.03 0.09 0.14 | 0.09 0.09 0.11 | 0.87 0.84 0.90/ 0.10 0.12 0.09
D 0.09 0.09 0.10 | 0.04 0.09 0.07 | 0.07 0.10 0.07 |{ 0.04 0.09 0.14 | 0.10 0.10 0.11 | 0.87 0.83 0.83 0.14 0.13 0.10
A 0.28 0.23 0.26 | 0.07 0.10 0.08 | 0.06 0.08 0.06 | 0.35 0.10 0.16 | 0.26 0.20 0.23 | 0.71 0.55 0.80{ 0.15 0.15 0.18
K B 0.31 0.24 0.20 | 0.08 0.09 0.08 | 0.06 0.08 0.05 | 0.40 0.11 0.17 | 0.25 0.22 0.21 | 0.75 0.37 0.82 0.17 0.19 0.17
C 0.33 0.27 0.22 | 0.08 0.13 0.10 | 0.06 0.08 0.06 | 0.52 0.18 0.37 | 0.28 0.28 0.30 | 0. 74 0.53 0.85/ 0.16 0.16 0.17
D 0.31 0.26 0.21 | 0.09 0.07 0.08 | 0.06 0.09 0.06 | 0.39 0.16 0.31 | 0.27 0.28 0.24 | 0.74 0.56 0.83 0.24 0.17 0.18
A 0.90 0.82 0.76 { 0.38 0.76 0.62 | 0.15 0.19 0.13 | 0.24 0.27 0.24 | 0.40 0.43 0.44 | 0.21 0.50 0.30| 0.73 0.77 0.48
Ca B 0.87 0.78 0.88 | 0.48 0.65 0.49 | 0.15 0.21.0.09 | 0.22 0.25 0.24 | 0.28 0.38 0.30 | 0.23 0.66 0.31 0.67 0.76 0.50
G 0.82 0.81 0.81 | 0.44 0.77 0.54 | 0.18 0.22 0.12 | 0.24 0.26 0.26 | 0.43 0.57 0.49 | 0.26 0.63 0.25 0.59 0.77 0. 52
D 0.78 0.80 0.77 | 0.51 0.54 0.45 | 0.16 0.21 0.12 | 0.22 0.26 0.25 | 0.51 0.57 0.35 | 0.26 0.56 0.31| 0.60 0.75 0. 46
A 0.15 0.14 0.14 | 0.04 0.05 0.05 | 0.05 0.04 0.04 | 0.07 0.06 0.06 | 0.10 0.08 0.08 | 0.14 0.10 0.13 0.13 0.12 0.10
Mg B 0.14 0.12 0.12 | 0.05 0.05 0.04 | 0.06 0.05 0.04 | 0.06 0.05 0.05 | 0.10 0.10 0.10 | 0.15 0.10 0.13/ 0.10 0.13 0.10
G 0.14 0.14 0.13 | 0.04 0.06 0.05 | 0.06 0.04 0.04 | 0.06 0.06 0.06 | 0.09 0.09 0.09 ; 0.16 0.11 0.15/ 0.11 0.12 0.10
D 0.13 0.14 0.13 | 0.05 0.04 0.03 | 0.05 0.04 0.03 | 0.06 0.06 0.07 | 0.11 0.12 0.11 | 0.16 0.14 0.13} 0.13 0.13 0.10

Leaves (1) : Chamaecyparis obtusa
Leaves (2) : Other tree species
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Fig. 1. Seasonal variation of nitrogen concentration
in leaf litter of Chamaecyparis obtusa.
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2. Seasonal variation of phosphorous concent-
ration in leaflitter of Chamaecyparis obtusa.
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Fig. 3. Seasonal variation of calcium concent-
ration in leaf litter of Chamaecyparis obtusa.
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Table 4-1. Annual amount of nutrient elements of litterfall (A and B plot). (gf/ha-yr)
Date of
. Ist year 2nd year 3rd year
3 \ sampling (Oct. 21, “74~Qct. 20, ‘75) (Oct. 21, “75~Oct. 20, ‘76) (Oct. 21. “76~Oct. 20, “77)
a
Components - Nutrients
>mponer \\\‘\N‘PlK'Ca Mg N'P‘K Ca | Mg | N P[K}CalMg
Leaves (1) 17,295! 2, 281| 6, 95322, 446/ 3, 67823, 682 2, 528 6, 951124, 552, 4, 152/25, 346| 3, 343| 7, 73622, 935! 4, 361
A Branches and twigs 5,090 458 785] 4,428| 512 4,815 682 770 5,779 420/ 5,669] 795 812} 5,886 437
= Barks 729| 84 64/ 165 59| 267 85 32| 74 16| 500, 54] 45 96 28
& Cones, Seeds 3,549| 451| 2,847| 1,924 575 2,139] 531] 582 1,536| 336| 2,253 323 391 603 151
o Leaves (2) 3,341) 329| 940| 1,409 347 3,878 410| 895 1,912 355| 4,167 414 955 1,807 327
;\2/ Insect residues and feces 312 36 28 91 18 491 41 33 76 13| 1,014 83 94 89 25
Total 30, 316 3,639(11, 617/30, 463| 5, 19935, 272| 4,227, 9, 263(33, 929] 5, 292{38, 949 5, 012[10, 033|31, 416| 5, 329
B Leaves (1) 23,057 2, 70810, 000(28, 497| 4, 452124, 331| 2, 718| 7, 168123, 541| 3, 59921, 491| 3,098| 5, 883125, 901) 3, 542
. Branches and twigs 4,096 306 640 3,626 346/ 4,841 707 793| 5,691 409 6,529 904 981| 5,980 431
3 Barks 4120 48 37 92 34 348 50, 40| 1050 25 412 38 30, 53 27
= Cones, Seeds 5,327 611] 4,206 2,392 680| 2,092 457 629 1,380 257 1,621| 227| 337 461 97
& Leaves (2) 1,734] 137} 260 296 102 2,628 213| 3200 562 139) 1,556, 127 192| 270/ 86
g Insect residues and feces 198 15 20 68 11| 322 25 28 105 18| 874 72 81 77 21
Z,
= Total |34, 824’ 3, 82515,163‘34,971‘ 5, 625‘34, 562| 4,170 8, 978|31, 384| 4, 447/32, 483 4, 466 7, 504]32, 742| 4, 204

Leaves (1) : Chamaecyparis Obtusa
Leaves (2): Other tree species
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Table 4-2. Annual amount of nutrient elements of litterfall (C and D plot) (g/ha-yr)

Date of
. 1st year 2nd year 3rd year
3 sampling (Oct. 21, ‘74~Oct. 20, ‘75) (Oct. 21, 75~Oct. 20, “76) (Oct. 21, “76~Oct. 20, “77)
=]
Components Nutrients
dmponcr N P‘K‘ca Mg N\P‘K Ca | Mg N\P(K Ca | Mg
Leaves (1) 13,154 1, 591} 6, 205|15, 581} 2, 59720, 099| 2, 237| 6,679|19, 976 3, 38023, 982| 2, 669| 5, 322/19, 918 3, 255
C Branches and twigs 2,154 177 389 2,156/ 194| 3,724| 555 848 5,040 422 5,170/ 704| 946| 4,926/ 454
—~ Barks 386 52 38 110 36| 204 29 24 65 12) 197 21 18 34 11
% Cones, Seeds 2,590 265} 4,097 1,919] 482| 1,343 237 496 724 163] 1,127 162 427 292 72
:'"é Leaves (2) 10, 826| 1, 146/ 3, 565| 5,462 1,074| 8,516 1,183 3,509 7,238 1, 140(13,548| 1, 397 3, 863 6, 378| 1, 144
o Insect residues and feces 234 14 23 79 15 259 20 21 81 13| 467 40 60| 136 29
Total 29, 344 3, 24514, 317\25, 307 4, 398)34, 145| 4, 261|11, 57733, 124] 5, 130)44, 491, 4, 993/10, 63631, 684} 4, 965
D Leaves (1) 15,758 1,847 6,440|16,188 2, 759/19, 597 2, 244| 6, 369|19, 431| 3, 309|18, 326| 2,415| 5,001|17, 886/ 3, 135
Branches and twigs 2,709 218] 492 2,744 254| 3,703 640| 535/ 3,904| 282 5,323 758/ 889 4,996 378
k Barks 303 34 31 76 25 303 53 520 117 22| 150 16 15 28 8
;5_ Cones, Sceds 1,299 151| 1,651 940 259 1,538 280 514{ 831 189/ 1,312 181] 394 320 87
E)‘ Leaves (2) 7,058 748/ 1,977 3,681 815 4,542 462 1,246| 2,558/ 532| 3,326 290| 669 979 301
g Insect residues and feces 174 13 22 55 12 203 16 17 62 11} 654 59 75 104 25
Z
= Total 27, 301} 3,011)10, 61323, 684] 4, 12429, 886| 3, 695 8, 73326, 903‘ 4, 345129, 091’ 3,719] 7, 04324, 313 3,934

Leaves (1) : Chamaecyparis Qbtusa
Leaves (2) : Other tree species
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Résumé

The amounts of litterfall and their contents of nutrient elements have been measured
in about fifty years old Chamaecyparis obiusa stands at Tokuyama Experimental Forest
Station of Kyoto University, located in Tokuyama city, Yamaguchi Pref.

Four plots were set up in the studied stand at the end of Oct. 1974. Two of them
were settled at the lower area of slope (A and Bj; good site) and the other two were at the
upper area (C and D; poor site).

After one year measurement of litterfall without fertilizer, the fertilizations to A and
C plots were executed for four times on Nov. 1975, Mar. 1976, Oct. 1976 and Mar. 1977.

Litterfall was assorted to leaves, branches, barks, cones and seeds, leaves of the other
trees, insects, feces and the others. And the concentration of N, P, K, Ca and Mg were
analyzed for every components.

The results obtained throughout three years measurements are follows.

1) The annual amount of total litterfall for three years ranged from 3.83 to 5.26 ton/
ha.yr, and that of leaf litter of Chamaecyparis obtusa ranged from 1.90 to 3.27ton/ha.yr.
This accounts for about a half or more of total litters (Table 1 and 2).

2) The annual amounts of nutrient elements, contained in total litter were 27.3~44.5
kg/ha.yr for N, 3.0~5.0 kg/ha«yr for P, 7.0~15.1 kg/ha-yr for K, 23.7~35.0 kg/ha.yr
for Ca and 3.9~5.6 kg/ha.yr for Mg respectively (Table 4).

3) The distinct peak of leaf litterfall was on late autumn, from Nov. to Jan. Con-
sequently, the amount of each nutrient element was remarkably high into this season.
The seasonal variation of each element concentration of litter was not so distinct except
of N. The concentration of N was gradually increased from winter to summer and
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clearly decreased in autumn, when the leaf litterfall being peak (Fig. 1, 2 and 3).

4) The leaf litter of Chamaecyparis obtusa was the major parts of litter in the amount of
dry matter and of nutrient element contents (Table 4).

5) The annual amounts of litterfall and the amounts of nutrients contained in litterfall
were consistently higher in A and B plots than C and D plots throughout three years.
However, there was no definite difference in the concentration of nutrient element be-
tween good site and poor site (Table 1, 2, 3 and 4).

6) The effect of fertilization on the amount of litterfall and the concentration of nutrient
could not be detected. The concentration of N in the leaf litter of Chamaecyparis obtusa,
however, seemed to be slightly increased in the 3rd year (Table 1, 2, 3 and 4). The
cffect will be clarified with the continuation of this experiment hereafter.



