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On biomass and vertical distribution of fine root in two different
types of natural deciduous broadleaved forest

Toshio TSUTSUMI and Masaharu SAKAI¥
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Table 1. Characteristics of Stands Studied.

mean hight m, 6.5 10. 8

ULOVUAREHRE Uie mean diameter cm, 7.7 16. 7
Brow MidEi I X+ 5 (Quercus density noeha t | 5700 825

mongolica var. grosseserrata) , = /3w v basal area mZ2eha=—l 30.7 64. 4

W2 (Hamamelis japonica var. oblusala),

4 Y (Castanea crenata), “v=wny (Rhus trichocarpa), 7 # ¥ 5 (Carpinus laxiflora),
& Lo (Magnolia_salicifolia) 18 ED LD, NETUARBENFHLLE . oy PR

Bk 3 X4 5 C, 1 15em, B 10.6m TdH oz,

Doy MIKBEAKNSIED, TUABERE R0, FRER M F /& (Aesculus turbin.
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Table 2. Root biomass for each size class in diameter at different depth.
(oven dry weight, g m~? 10cm~L)

D plot size class mm,
depth, tm | 02 2-5 5—20 20—-50 | Total

0—-10]189.8 (55)| 42.2 ( 21)|107.5 ( 25) - 339.5 ( 33)

10 -20] 61.0 (18)| 63.6 (31) | 62.8 ( 14) - 187.4 (19)
20 ~30) 28,1 ( 8)| 3.3 (19)] 28.4 ( 7) - 94.8 ( 9)
30 ~40] 20.8 ( 6)] 16.1 (13)| 57.8 ( 13) - 94.7 ( 9)
40~501 14.2 ( 4| 142 | 1.3 (17) - 103.8 ( 10)
50 — 60 8.3 ( 2 9.2 ( 5)| 29.7 ( D - 47.2 ( 5)
60 — 70 3.7 (1) 1 C 1) 1.1 ( 4) - 2.9 ( 2
70 -80| 11.5 ( 3)| 10.8 ( 5)| 37.0 ( 8)] 356 94.9 ( 9
80~90| 10.2 ( 3> 6.8 ( 3)| 28.6 ( 5) - 40.6 ( 4
total | 347.6 (100D 203.4 (100) [ 438.2 (100) | 35 6 | 1024.8 (100)

B plot

FeH 123.6 ( 19) 8.7 ( 2 - - 132.3 ( 9
0—10|264.7 (39)]173.1 (45)1177.6 ( 34) - 605. 4 ( 39)

10 ~201127.6 (19)| 115.8 ( 30)}166.4 ( 32) - 409.8 ( 26)
20 ~30| 82.9 (13)| 56.1 (15)(139.4 ( 27) - 278.4 ( 18)
"30~40f 38.9 ( 6)| 23.6 ( 6)| 319 ( & - 94.4 ( 6)
40 -~ 501 18,3 ( 3) 338 (1)} - - - 22.1 (C 1)
50 - 60 7.9 ( 1) .7 ¢ D 2.0 (0.4) - 1.6 (L
60 — 70 7.9 (D 23 (D 1.0 (0.2) - 1.2 D
total | 661.8 (100)] 885 1 (100) |518.3 (100) - 1565. 2 (100)

( Y; % for each size class

i difiRitico0 T

WEsnBERAR T, B wy b 15 65t/ha - 70cm, D7 w » b 10, 25t/ha « 90cm G,
B oy bOEMHLEERSEh-Te 1B, cheEsmm UTofRZgic20nThbE,
B7wwy b T10.47t/ha, D72y b T 5. 51t/ha &7 » T3,

M BAKGEO RIERM TR 5 mm 2UF OMEREE 1 9~6.5t/ha T, RYERyREo 5
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EDTHBE, KB THIESC AR TlIB L E 5 ~10t/ha ORIENI S B SDOMRE N,
AHEDOHBRIB L2 COWHEAKS T, 2OH>BEBF oy PRAESHHIE, DFAmy MI/A
FVHEH Tt aTENEAS,

B7wy i BBERNSD Py FED/AIODY bbb 5, HIRE (5mmlT)
P& oo BT EREC BHE UTRBREAT LN, 2hRELREPRBOER
Wimc & 2 0T, HUREIC DL TIE Santantonio® A3 & iz L SiC, % ORI &
BIRLIEWEThE, B, Dl ® v FOEREBEEAOBOVILEZBDOTREOLLMETE
Bo XY UM THENE L AHAERD TN S, 8, B, D7 » Mdsa:E,
FHIBE EDBOAKE L, 20T AR OBNITMBEMREBOALTV. N5 OEIE Ll
ML DBEBIZ 2O TRABROKYEIERETH 5,

i, BEAHCDHT

AR L7z k3, B20mm P EObDRD Y ey b THEMCHONIEMBB T2 v F TlRAL &
GNIpatte DI Ay P TLORMOSKICEDZEATIHBTH L0, RMICEERLT
EXAILNIEAED,

% 20mm PIF 0% 3 DIESLTHL &, F—21chbhbLdi, Dy PEBT R
v FED 5E~20mm D EHZEEHKEL, Smm PUTOMSBLE NS B, TEbb,
B, D7wu v M, 2mm AFTE42%, 34%, 2~5mm Ti325%, 20%, 5~20mm Tid
33%, 43% L18>TnBs CHEMBEDEORFLLZFICR > THK Do HIF 20em FEE TO
TE2HTABE, ZOREMHEB, Doy bOJARMTOL I b, 2720, B7n
v PCRE - HEORZEATHS, B2mm PIFT44%, 48%, 2~5mm T26%, 20%, 5
~20mm T30%, 32% T, MEOERBEBELAELELONE N, RELTRI 7y PEHUELL,
AMREEDA0~50% H3ik 2 mm DIFOHBRTED SN T 3 MIRIERICET 50

8k, B7ay PTHR2mm ATOLORAKIK LTLZEEDTH D, REMSTE
FTHE2MM UTO 0D LB 2EE, BBHARKELBEL Lo 2TE, —7F,
DFay b TEEZMm YUTOSKICH LT EDZ3HARMBTH L5, #ik 20cm PIETR
LOBRPOES ZHAENE - T, 2om PLEOWS, &I 5~20mm O bDOBHATL 241
BHBEENIL B,

i, MPEHHICDNT

PR HETTIC £ <, B EEBIRLT B, R—1RBE— 22T, BRI £ 0EH

DHER LI BDTH 5o



. L . . \ e 30
10 30 70 10 30 50 Depth 70 cm

-1 M o # # 3 T H & 7%
Fig. 1 Vertical distribution of root for each diamefer class (—@—; total,
-3 0~2mm, @ ; 2~5mm, O+ ; 5~20mm)
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Résumé

1. The studies on the biomass and the vertical distribution of fine root was carried out
in natural deciduous broadleaved forest at Ashiu, Kyoto University Forest, Kyoto prefecture
(N35°18’, E135°43").

2. Two stands developed on different soils along a slope were selected for study plots. B
plot is located on the ridge of the slope. There was a rather thick development of F - H-
layer on the floor and the soil can be classified into By type. D plot is located on the foot
of the slope. Ag-layer was thin and A-layer was rather deep, and the soil can be classi-
fied into Bp type. Stand structure and floristic composition differed between two plots,
i.e., tree size was small and density was high for B plot, while, tree size was big, density
was low and above ground biomass for D plot was about 3 times larger than B plot.

3. One of 1m? quadrate was set up between tree individual for each plot, and dig up
soil with root for each 10cm interval.

4. The root biomass for B plot was 15.65t/ha « 70cm, including the root in F « H-layer,
while that for D plot was 10.25t/ha - 90cm. This result suggest that the stand developed
on By soil likely to develop much more fine root than that on By soil, particularly in the
surface of soil, though the above ground biomass was much smaller than that on By soil
This might be caused by the difference of soil or site condition between By and Bp.
However, there was a remarkable differences in stand structure and floristic composition



66

between two plots. Therefore, it is needed to examine the effect of factors other than
edaphic one on the fine root development.

5. There was a difference between two plots in the frequency distribution of root size
class. The proportion of finest root (less than 2mm in diameter) was higher for B plot
than D plot. This means that D plot showed higher proportion for 5-20mm size class.
However, as far as the size distribution in top soil (0-20cm in depth), there was no de-
finite difference between two plots. The size class less than 2mm covered 40-50% of total
for both plot.

6. The fine root concentrated into top soil, both in B and D plot. As for fine root less
than 5mm in diameter, the proportion of root contained in top soil (0-20cm in depth) to
total was 659 for D plot and 77% for B plot, respectively. The root biomass decreased
with depth rather sharply in B plot than in D plot, and there was no root in the layer
deeper than 70cm in depth for B plot. While, the rate of decrease rather gentle and
some of root was still found in the layer deeper than 60cm, for D plot.

Though, the fine root concentrated into top soil for both soil, the degree of concentra-
tion was high for B plot. Moreover, the density of the fine root in top soil was about 2
times as high for B plot than for D plot. It is predictable that the top soil layer, includ-
ing F + H and A layer, though it is thin, would be the major field for transfering materials
between soil and trees, particularly for B plot.





