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On the Root Biomass of Cryptomeria japonica Stands
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Fig. 1. Crown diagram of the plot at Ashiu.
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Table 1. Comparison of allometric relations between root dry weight
(wr) and other parts of trees. O good, ~ fair, X bad.

Site \ Ashiu  Tokuyama Yoshino Mie K-17 K-21 K-23
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Table 2. Notation in this study.

‘ Stem dry weight (Ws : Stem fresh weight)

ws
wB r Branch dry weight
woL @ Old leaf dry weight
wxL | New leaf dry weight
wL Leaf dry weight
wr | Root dry weiget(Wr : Root fresh weight)
wr | Above-ground dry weight
wre | Stem + Branch dry weight
we | Stem + Branch + Root dry weight
w Total tree dry weight
Do Diameter at ground level
D Diameter at breast height
Dy.; | Diameter at the height of one-tenth of the
tree height
Dg.3 | Diameter at 0.3m in height
Vs Stem volume
H Height of the tree
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Fig. 3. Allometric relations between root dry weight

(wr) and diameter at breast height (D).

@® Ashiu O Tokuyama

» Yoshino B Mie

X 17-year-old forest of Cryptomeria japo-
nica, after Karizumi.

A 2l-year-old forest of Cryptomeria japo-
nica, after Karizumi,

[] 23-year-old forest of Cryptomeria japoni-
ca, after Karizumi.
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Table 3. Comparison of the biomass estimated

by two allometric relations (1) : root
biomass estimated by D? and (2) :

D*H, and (3) :v@fé)@xloo.

| root biomass(ton/ha) | 3

O D> @ DH
Ashiu 29.9 31.1 ~3.9
Tokuyama |  14.1 13.6 +3.7
Yoshino | 18.0 17.3 +4.0
Mie 0.7 20.1 +3.0
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Allometric relations between root dry weight

(wr) and D2H.
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X 17-year-old forest of Cryptomeria japo-
nica, after Karizumi.

A 2l-year-old forest of Cryptomeria japo-
nica, after Karizumi.

[] 23-year-old forest of Cryptomeria japo-
nica, after Karizumi.
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Fig. 5. Allometric relations between root dry weight

(wr) and above-ground dry weight (wT).
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nica, after Karizumi.

A 2l-year-old forest of Cryptomeria japo-
nica, after Karizumi.

[] 23-year-old forest of Cryptomeria japo-
nica, after Karizumi.
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Fig. 7. Allometric relations between leaf dry weight

(wr) and stem dry weight (ws).
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nica, after Karizumi.

A 2l-year-old forest of Cryptomeria japo-
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[] 23-year-old forest of Cryptomeria japo-
nica, after Karizumi.
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Fig. 6. Allometric relations between dry weight of

root (wr) and stem (ws).

@ Ashiu O Tokuyama

~ Yoshino B Mie

X 17-year-old forest of Cryptomeria japo-
nica, after Karizumi.

A 2l-year-old forest of Cryptomeria japo-
nica, after Karizumi.

[ 23-year-old forest of Cryptomeria japo-
nica, after Karizumi.
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Fig. 8. Allometric relations between fresh weight of

root (WRr) and fresh weight of stem (Ws)
of 4-year-old seedlings in nursery.
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old Cryptomeria japonica at Ashiu.
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Table 4. Comparison of stand biomass in Ashiu, Tokuyama, Yoshino, Mie and
Data after Karizumi. ( )%.

Ashiu  Tokuyama Yoshino Mie K-17 K-21 K-23
Stand ages 23 13 14 14 17 21 23
Number of tree/ha 2,935 40, 740 4, 400 5, 880 2,083 2,770 1,887
Mean height (m) 9.3 4.3 8.2 8.7 11.5 9.6 13.3
Stem dry weight (ton/ha) 88.6 50. 4 53.0 76.4 76.4 54.3 101.5
(56.5) (59.2) (54.3) (61.9) (58.3) (59. 6) (64.0)
Branch dry weight (ton/ha) 10.9 1.2 5.6 6.5 4.5 3.6 7.1
7.0) (1.4) 5B.7) 5. 3) 3.4 4.0) (4.5)
Leaf dry weight (ton/ha) 23.9 18.9 21.0 20.5 21.1 11.8 16.4
(15.2) (22.2) (21.5) (16.6) (16.1) (13.0) (10.5)
Root dry weight (ton/ha) 33.4 14.7 18.0 20.1 29.1 21.5 33.6
(21.3) 17.3) (18.4) (16.3) (22.2) (23.6) (21.2)
Top dry weight (ton/ha) 123.4 70.5 79.6 103.4 102.0 69. 6 125.0
(78.7) 82.7) (81.6) 83.7) (77.8) (76. 4) (78.8)
Total dry weight (ton/ha) 156.8 85.2 97.6 123.5 131.1 91.1 158.6
T/R ratio 3.7 4.8 4.4 5.1 3.5 3.2 3.7
Number of sample trees 16 50 6 9 15 5 5
References 9 (10) )] 6) ®) ®)

W B5EEIT 19.2%, T/R BTi34.2870, chxliEo7 oy JIRICKABHELELSORBENTEDOD
ERHELNBE, CHRBESL, WRIEE 7oy 7 BEONEBEOEOHAE (BEEL CLEb0L
Hohb,

—7, WIS OEZL 3.45ton/ha THY, CDERORNTHIZ 29.9ton/ha KMA 2 &£
#HE 33.4ton/ha WA LN B, COLRBOLBICHD 2HA L T/REAFETL L2 %h,21.2%
L3 ImE LTz, Tablelt/RUKHHED T oy 2 HBIC K 3113, L RE, HEEOoRENEL
STIREN, BEOHETECHTIHEEE L TR, LBREZRL TV, YIEHDT O
2B STORO#EL FE, ZE0FMITREhEFNEENELEDIT.3%, 184%, 16.3% &,
TNRT20%UTFONINELE-T 5, COHBELAREMERO LS ICUIKBTOERES X
WHZ250%IGECETEIDOEHFEIN S,

BEICOLT ys OEAHTEH - 2O TEHOAFHRELBKL CTAH LS, HARWSICL 57
T M-24 O 7.6ton/m, B N-22 @ 8.86ton/m, PUKRFEPIC & ZHKE S-39-50 7.24ton/m, FH
87 H-28 & 8.48ton/m, fEA 7 ¥ 2 ¥ K-18-13® 8.44ton/m, 75 & & { 5~ 5B &, KF#HD 9.5ton/m
RO KREOEERL, FEOKEOILERLTL S,

T OHERRIMESHEH L EBRACEL, UEBRD L T RIKEBREEC Sobh, JksMIC
S, TOBRKCHABEAFTCUFEEETH Y, TRMREVCLBLLIGEETHE LD,
AFHZE D 23.9ton/ha AR S OB M-24 @ 25.6ton, EiFf N-22 o 18.5ton, U A= OFKH S -29-%
® 27ton, =T H-28 o 20ton, BeA K-18-12d 15ton, K53+ 72 #' Y @ 19on 73 & L H#T 5 &,
FIEA L&D HEERL T 5,

BoBIC OO0 T, Ho 15.6ton, £/ D 7.7ton, FKH @ 1lton, FHE D 8ton, EA D 8ton, K7TD
12ton 73 & &, BIFEVGEEZTRL TV,

3) HIREIC L 2IBEHEOMES

PARIE TRBRL 72 & 5 IR OMBER I B I N 5720, TOENMSBREE I 5,

HRARER 771 TR 3 N 2B ME 3 & 5 70%, Baskerville® k4 BHL, HE% 1.6mm Ll
FOBETNTHRBL, CTHUTOBREIMNL Y —EEBOTEOHRL S BUHTC LICLVERED



76
720 ORBICIMZ T 3,

WREOHBEHNEL A L0, KEETHBLUCREELRBEC L2460 L2 UNBMERST/RE
TLONTHBEL Table 5ALNBELEOTH B, M, primary root & H 5D, Bkk D EEE

Table 5. T/R ratio and mean diameters of cut ends of roots by power
washing method and pulling out method.

Tree No.  Meandiamererofeutend | Moan digmeer ofutend | 1R

1 0.25 0.21 3.26

2 0.47 — 3.68

3 0.30 - 3.97

4 0. 46 — 3.29

5 0.59 0.42 4.27

13 0.30 0.21 3.90

24 0.19 0.38 3.28

Pulling out method 27 0.24 0.21 3.53
28 0.37 0.34 3.51

30 0.61 0.43 4.10

34 0.54 0.35 1.95

35 0.37 0.39 3.24

38 0.30 0.31 3.09

39 0.65 0.39 3.48

40 0.61 0.26 4.03

Power washing method 0.32 0.06 3.87
Mean 0. 42 0.33 3.53

AL T B 1 RIRA L, secondary root (3 1RIRE O IEL TW 3 2 WIEAE LS, kjkHE & iR
HBEOEZROYMIMERZEOZR IKBETEALNT 2XET, 0.6mm & 3.3mm EPPENRSE, Lh

U T/RETH D LKBE®D 3.87 133K
BEOBEELOGNTHEEELLHK
EEVATERVLZT, 2ERIEOY)
WERTAH S NTE=N T/R FL

SHWAT—ILORBRICIZOTNLTZ
W EARL T3,

HWIREIC X > T S 3R DY)
WM EZEOLSEER/D 1.9mm 55
R®K 6.5mm ORAZRIHEL T3, K
BYEPHUE LoBEn E 2 ZEL
T, —It bmm PUF O 2T 5
hWaEEBL, MR LOZDOERS5nm
UToR%EIZY &% & 3.46ton/halc iz
-7 BEBOETONIZLSICL O
ExMEREN TR RBTA
boMEREEL A,

5mm LTFORMOLREIC N T 5 3

7
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O
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a0 A=\ \§
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Fig. 15. Sketch of the root system of a 24-year-old Crypto-
meria japonica at Ashiu obtained by power washing
method.
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21389 10.2% T, MEDO T oy yECIZEEEVELRL T 5, Fig. 15 ICKELROXLE
BoDHREERT,

4) rrrFHE QRO BT

WBETREL L THROKETT M & BEGEOSTH ORI RRE /20, TONEABL 2 0BE
b, AFPETE b FRHEOROSHEEL O, F2o—HaWEMOBRELRAEL /2.
Table 6 & Table 7 Rzt £ ME (HE 2mm LITOE) &AHB (HF 2mm LLEOE) OBES

Table 6. Cumulative frequency distribution of the number of root sections
at the trench profile.

s soil depth (cm)!
Trench number | —_ 0 20 3 40 50 60 70 80
diameter classes ™

1 ‘ 2 mm.> 27.2 50.2 67.4 84.8 92.8 98.5 100.0
; 2 mm.< 24.1 43.1 67.2 89.6 96.5 100.0 —
9 2 mm.> 38.4 61.7 80.1 87.8 92.2 96.3 100.0
2 mm.< 17.4 39.1 78.2 82.6 95.6 100.0 —
3 2 mm.> 38.3 68.5 86.7 92.8 97.5 99.5 100.0
2 mm.> 9.4 34.4 62.5 84.4 93.8 100.0
4 2 mm.> 28.7 61.5 77.6 89.8 95.2 98.5 100.0
2 mm.< i 20.5 45.5 70.5 84.1 88.7 93.5 100.0
5 2 mm.> 50.3 76.3 86.8 91.1 92.7 95.0 99.0 100.0
2 mm.< 26.5 57.9 73.7 86.9 92.2 94.8 97.4 100.0

Table 7. Cumulative frequency distributiou of cut ends surface of roots
at the trench profile.

I~~~ soil depth(cm)

Trench number | T 20 30 40 50 60 70 80
diameter classes " _
2 mm.> 33.2 50.5 68.7 84.9 92.5 98.6 100.0
1 2 mm.< 4,3 12.2 26.6 95.2 99.8 100.0
total 5.1 13.3 27.8 94.9 99.6 100.0
2 mm.> 16.3 34.1 62.4 72.6 83.1 91.6 100.0
2 2 mm.<C 7.4 14.8 47.3 48.2 99.3 100.0
total 8.8 17.9 49.7 52.0 96. 1 98.7 100.0
2 mm.> 31.0 50.4 75.1 85.9 96. 2 98.7 100.0
3 2 mm.<C 4.7 14.5 33.1 77.1 80.6 100.0
total 10.7 22.6 42.6 79.1 84.1 99.7 100.0
2 mm.> 18.2 45.8 62.7 82.7 92.7 97.9 100.0
4 2 mm.<C 62.6 74.5 93.3 96.3 97.8 99.3 100.0
total 61.0 73.5 92.2 95.8 97.6 99.2 100.0
2 mm.> 30.6 60.1 77.5 84.8 90.5 94.3 97.2 100.0
5 2 mm.< 81.5 91.4 94. 4 98.9 99.2 99.3 99.8 100.0
total 79.0 89.9 93.6 98.2 98.8 929.1 99.7 100.0

CEDEABAHEBERIMERL TV A, COMDSTIE, #MTFAE, #HFL80m 0L AHICH
Stcted, FRUTTRIBOSTHRESNIEH -,
CHODRICEZEMB, KBREDICZD0% U EMNER 0cm FTILHHT 5, MBI LEICL
5N, XOMBEICE (, HiIT 20~30cm T EZDIREAEMNDEL, KBICL LN, HEoE
EHCHEINPTOIEERLRLTL S, AFOMBIRBEERICYY MRUICOTET AL b B
N, KEOE, 0l ENBEINK, CORDTHESR 10cm £ TIKHMEREEND V03 TEE



78

Number of Root Sections,

10 20 30 40 50 100 15¢  N/1000cm?

5] - 94 —
=) (= k=3 8 =)

Soil Depth (em)

(=]
=)
g

70

Fig. 16. Vertical distributions of the number of root sections
(Large, diameter larger than 2mm ; Small, smaller than
2mm) at the trench profiles.
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Fig. 17. Vertical distributions of the total surface of root sections
of over 2mm in diameter on the trench profile.
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Fig. 18. Sketch of the root distribution in Cryptemeria japeonica
forest at Ashiu obtained by trench method.
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Table 8. Comparison of root biomass and T/R ratios estimated by the three methods
(W, power washing method ; P, pulling out method ; B, block method).

o | Wr ratio of the
power .
Method washing method T/R ratio

W. 1.00 5.29

plot 1 P. 0.58 8.82

B. 1.28 3.51

W. ‘ 1.00 4,19

plot 2 P. 0.45 9.16

B. 1.24 3.9

3-year-old seedlings

w. 1.00 4.52

plot 3 P. 0.62 6.73

B. 1.28 2.72

Ww. 1.00 3.77

plot 4 P. 0.60 7.95

B. 1.81 2.16

W. 1.00 4.42

plot 1 P. 0.97 6.01

B. 1.96 3.60

1 W. 1.00 4.24

| plot 2 P. 0.62 7.36

} B. 1.33 3.55

4-year-old seedlings

i W.. 1.00 4.91

. plot 3 P. 0.47 7.16

i B. 1.27 3.28

\ W. 1.00 3.82

: plot 4 P. 0.54 7.99

i B. 1.55 2.90

5.29, HIBEMNG60105 916 ENTTYRXIIENRT TS,

WES 028 GIRIAEELEFERLEATEY) T 0y JEOBFEEAFKIT TOHET
2, HRE 2em U EOKIRTEIARETEOZR DD TP, 2BETA SN2 LHRIED%
UTOEELELZDHTH 5, HAEE (HE Smm~2Zcm) T3, BHEHN19~20%, NER 2~
5mm) Ti239~48%, #R (Zmm L) Tid4d~49% ERBHI/NI LB BIC LN~ T, HAEN
BICL2EERIRELB D, ULOLCHABRELT AL, MBABTHHEOZRHAI~4%TH T DM
BEriod, 7 T/IR FOHETHEMNMLBL L ELSEZT, LThOFEZHOLTLIHRIOR
BHTEICRIULDDARBLEMAEL T 5,

HO0EEE, MBOLBRICHD ZHEANNE 0y, SRETORE TRIMEITE S L0,
SFEOHED LS, BHRTRBEROEBZLAEMHMBTLO O TS, COXILKREIEED
ThdoEEION D,
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Résumé

The estimation of forest root biomass was carried out by three methods ; namely 1) Pulling out method,
2) Power washing method, and 3) the Block method in two stands of Cryptomeria japonica ; i.e., a 24-year-
old stand in the Ashiu School Forest and a young seedling stand in the nursery of Kyoto University. The
trench method was also used for the investigation of the vertical distribution of roots.

1) Stumps were pulled out by a Tractel Tirfor as a puller and the diameters at the cut ends of the
roots were measured in the field in Ashiu. The allometric relations between the roots dry weight thus pulled
out and the square of the diameters at breast height of the trees were used for the estimation of the root
biomass. Root biomass estimated by this method was 29.9ton/ha. Since the roots less than 5mm in dia-
meter on an average were assumed to be cut when pulled out, these small roots were extracted from four
soil cores of 25cm in width, Im in length and 80cm in depth drawn randomly from the stand. The weight
of the small roots thus estimated was 3.46ton/ha. So the total root biomass was 33.4 ton/ha. T/R ratio was
calculated to be 3.7.

2) The root system of an individual tree was washed out by a power pump and weight. Though
there were few samples, the estimated value of the root biomass by this method was similar to that of the
pulling out method. '

3) Ten trenches, each 1m in length and Im in width were excavated to the depth of 80cm where
no roots were found. A 100cm X80cm frame consisting of 80 small quardrats each 10em X 10cm in size was
set at the profile of the trenches. The diameter at the cut end of the roots in each small quadrat was
measured. The vertical distribution patterns of these roots ascertained by this method were that fine roots
under 2mm in diameter were distributed from the surface to a depth of 30cm and bigger roots over 2mm
in diameter were distributed mainly at the layer 40cm from the surface.

A comparison in root biomass ratio between the three methods in nursery resulted in 1:2:3 for the
Pulling out method, Power washing method and the Block method, respectively. T/R ratios of the Block,
Power washing and Pulling out methods varied from 2.16 to 3.77 to 9.16.



