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Summary

Focusing on Tamba-Sasayama City in Hyogo Prefecture, this study aimed to 1) facilitate a better
understanding of the actual distribution of bamboo stands throughout the city and 2) clarify bamboo
species and management conditions through on-site surveys to gain a better understanding of the
amount of above-ground bamboo biomass throughout the city. For objective 1), we analyzed bamboo
stand distributions and changes in each bamboo stand based on aerial photo data over two years (1999
and 2016). For objective 2), we investigated bamboo species, management conditions, and growth
locations of each bamboo stand and estimated the above-ground biomass. We verified bamboo stands
throughout the city both in 1999 and 2016, confirming 2,007 and 2,016 stands in 1999 and 2016,
respectively. The total area covered by bamboo stands increased by > 20 % from 186.5 ha in 1999
to 229.1 ha in 2016. Of the 1,209 tracts of bamboo stands surveyed, Moso bamboo (Phyllostachys
pubescens Mazel ex Houz.) consisted of 58 % of the total, followed by Madake (P. bambusoides Sieb.
et Zucc.) and Hachiku (P, nigra var. henonis Staps) at 39.2 % and 2.8 %, respectively. The management
status tended to be consistent across all three species, with > 50 % of plants left "unmanaged " for both
Moso and Madake. Considering the overall bamboo stand conditions, the average culm densities for
Moso and Madake bamboo were 14.340 and 26,982 culms/ha, respectively, while their above-ground
dry weight per unit areas of the stands were 329.7 and 164.6 t/ha, respectively. The estimated above-
ground bamboo biomass of all bamboo stands surveyed throughout Tamba-Sasayama was 36,844.2
tons. A total of 60,229.8 tons of bamboo resources were estimated to be utilized in Tamba Sasayama
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City. Additionally, in the future, it will be important to study survey methods for mountain forest areas

and formulate plans for bamboo stand development and resource management using the information

obtained. In recent years, there has been much activity using bamboo resources to revitalize local

communities, and it has been recognized as having certain benefits for human life. In the future, it will

be important to consider methods for surveying mountain forests and formulate plans for maintaining

bamboo stands and managing resources based on the information obtained to rebuild the relationship

between the Japanese people and bamboo.

Key words : abandoned bamboo stand, Phyllostachys pubescens Mazel ex Houz.,
P. bambusoides Sieb. et Zucc., resource utilization
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Llwbi, APETIEIARYVBICHRKRIZOMAT S
Iz, SEZ? S OFEAM TR L IR
b7z ) —EOMBTEEMHOBEROH 2 b D% &
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MREIZE ST, BENAZHBER TV EDLEAIZ
HIEINTE7 (RS, 2002). LavL, 1980 4FfL
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DT 2 E L PR IAT O I X IEH D S, il
X 25000 (HLXE (%), 10 m A v ¥ 2 OFIGiEE
BT — 7 2 WAH L7z WFEOEEO I, it L
MR ERASDESL I EIZL o TV, 0%
Koo, LT, Lk, 4005 14 7125
L, EHLZ (B1FE). T4abb, 1999 41213
ACTELD 5722016 FEIZIIFERTE 720D % [#H
BULBL] Ok, #6012 1999 412 HEFRT & 722 2016 4F
IR T &R oz 0% [THIR] M, WEICE
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Fig.1. Distribution of bamboo stands sampled in 1999 and 2016 in Tamba-Sasayama City.
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Fig. 2. Comparison of bamboo stand patches in 1999 and 2016 (a: area, b: distance from road, c: average slope).
F2R. FHERBEWLTO 1999 F & 2016 FOMHMEBECILHEHICHT 2BENH (a: @&, b BB, SOERE, o THERE).

Table 1. Comparison of the bamboo stand area and the area and location conditions of each bamboo stand category in 1999
and 2016.

Tk, 199 FL 2016 FOMHERELEEMHKATIT) —OEE &L IHEHDOLLE.
) ) TIHRER (UEZNTL = ERE THOFY EER FiZs
WEF ATV L . .
(#FT)  #mE#E(ha) 14+ SD(m) P58 + SD(m) +SD (° ) +SD(m)
1999 2,007 186.5 968.4+1,438.3 23.4+20.5 14.2+9.9 236.0+37.8
E(MEN * * % %
2016 2,072 229.1 1,134.1+1,507.6 21.7+18.6 13.5+9.6 230.9+47.7
2016 R 594 27.6 478.9£509.5 19.9£17.2 13.4£9.4 242.3+40.3
2016 BIRZEIC & B0ER 493 26.2 543.9+720.3 23.9+22.1 13.7+9.6 239.6+41.3
1999 = 434 66.4 1,580.4+2,007.4 26.2+23.1 15.8+10.9 237.5+36.5
HEERA * * * ns
2016 435 47.6 1,130.3+1,379.1 24.2+22.0 14.7+10.7 228.2+£49.4
1999 1,080 94.0 916.9+1,325.1 22.1+18.4 13.8+9.5 233.7+36.5
mfEE M * ns * ns
2016 1,043 153.9 1,501.7+1,777.7 21.8+17.6 13.1+9.3 225.5+49.6

*:p <0.05 ns: HEEHL.
1999 FIZ[FHERETEAN A 2016 FICIFFERTE=HDE TFRHITL, I 1999 FICFER TE A 2016 FICHERTE AN o3
N%E THEE), MECSVTELERICHY, mREABDLE-L0%E TEiERD ), mEM MEML- 0% TEiEEmn) &L=,

Table 2. Bamboo species, management situation, and distribution locations of surveyed bamboo stands.
F2XK. BELELMHROME BERREIUVUSHIGRH.
PREE BRI (AT, %) Z SR (BT, %)
& T FOmEE 18 4 DFTHR T
(T, %) i . W —EE WE itk F 4 Ei Al Zof
(ha) mEfE(n)

EYYYF  701(58.0) 86.6(63.9) 1258.7+1714.8 52(7.4) 268 (38.2) 381 (54.4) 628 (89.6) 40 (5.7) 13 (1.9) 5 (0.7) 15 (2.1)
<& 474(39.2) 46.5(34.3) 1010.1+1357.6 17(3.6) 130 (27.4) 327 (69.0) 277 (58.4) 95 (20.0) 19 (4.0) 65 (13.7) 18 (3.8)
NF Y 34(2.8) 2.5(1.8)  801.6+745.9 0(0) 6 (20.0) 24 (80.0) 8 (26.7) 12 (40.0) 1 (3.3) 9 (30.0) 0(0)

TEBRROEREANESR .
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2. MOEREEBRRE LU HIBR

A ORRE 5 2 BIOR Lz, I L2
wADE, BTV TF IR 580% LA L
O, YT TH392%, NF T H28% &z, AEF
MfEEAb &, TV TF 7 T12587m e &bk <
<& H31,0101md, NF 7 A3 80160t & w7z 4
OYTHIERE S RBEICE Y VY F 27 <57 NF 7D
NECT&H - 720

BHIRIICOWTIZ 3 E L IZ—F LB TH -
7oo HEDIRW 2 (EY Vo F 7, <F7) 12200
THhDHE, [EH] OHRIZENEN 74%, 36%, [—
A oHRIZENRZE N 382%, 274%, [THE] @
TPk 221 544%, 69.0% TH Y, MFEE H 12K
PO IEB EN TV h o7z, [—HEH
ORI, HREIRVRERITV 7 &0 I —H & KR

Table 3. Above-ground biomass in abandoned Phy//ostachys
pubescens Mazel ex Houz, Phyl/lostachys bambusoides
Sieb. et Zucc. and P nigra var. henonis Staps stands
estimated by allometry formula.

IR, WMEEVVYIFINK, MEITTH, BIUKEN
F I MROMRD LR,

= o L BB

i Gh/ha)  DBHEM (t/ha)
TV IFY pl 13,500 9.8+1.9 246.8
p2 15,100 89+22 233.6
p3 10,100 13.8+%15 338.1
p4 16,000 11.1+£2.3 365.5
p5 17,000 12.3£2.1 464.3
FE#5+£SD 14,340+ 2,696 11.1+2.0 329.7%£94.3
<X bl 23,700 6.3+1.9 181.9
b2 23,500 6.6t1.3 197.4
b3 20,000 A5+£27 77.4
b4 37,740 5.0+0.9 184.2
b5 29,970 5.6+1.2 182.3
F5+SD 26,982 7,005 56109 164.6+49.2
INF Y pnl 17,205 59+27 112.8
pn2 47,175 6.9+1.2 397.8
F5+SD 32,190+21,192 6.4+0.7 255.3%201.5

‘it EEIRFEETOA b —KADHE SN ERBREDE
MEETY .

LTWBIREEIZH ), ZohFI) —OkohT,
PR D B RR A FTCNT DIRFEEDT ST B PRI A
RTE Lol

ST R ET VT, RTTD2HTHRD &,
IR ASZ 21 89.6%, 584% &t L THidb K& H»
o720 —, HM=R W OGAEEITEY YT F 7T
KL~ Fr CEPolze NF2RLVBVEOD | o
2L EA D | A (400%) % {, R TH
JII (30.0%) <1k (26.7%) 12447 L T 2 Kt
oY
3. o LEREFEEDHE

EYVIF I BIOY Y OF DBH & REOEY
EOBBIIRAD L H 2o,

£V F 7t W=034DBH"" (R°=0.95, p<0.001)

<%/ W=020DBH"*® (R°=0.97, p<0.001)

Prk oMo B0 & BATTHFE & 72 ) O B A &
DAERZEFEIFRIR LI, WEELALE, UV
I TR L& o 72, BTV T HKIE 10,100 ~
17000 A& /ha OFFHIZH D, FIH1d 14.340 £ 2,696 &
/ha, ¥ & i 20,000 ~ 37,740 7 /ha OFEPHIZEH D
F3513 26982 = 7,005 A /ha, /NF 7 BTl 32,190 =
21,192 K /ha TH o720 —FH THROFH DBH ILE Y
VI F 7 CiROKEL 1Ll £20cm, ¥ TH6 =
09 cm, NFZT64 =07 cm Thorzo MHROHEAE
WG 720 o A RIE, £V v F 2 T 3297
+ 943 t/ha LB KEL, 7 T1646 + 4923 t/
ha, /NF % T 2553 = 20153 t/ha & HEE S 7z,

FHERBILTT &0 B 2 ko #h EIIF = Oz
254 RIR Lz, BE LIS BIT A2
GRP368442 t £, FOWHRIE, EY VI F LT
285520 t (775%), ~ % 47 T76539t (208%), />
F 27 T6383t (1.7%) Tdholzo TNHIZKEED
THROHEEBZ R LabE AR HTNEEOHO
H EBAFEOAFHE 602208 t LEE SR, FOW
Fik, YV wF 7 T438099 t (727%), <57 T
14,782.3 £ (245%), /NF 2 T 16377 t (28%) & 72 o 720

Table 4. Results of estimated above-ground biomass in bamboo stands in Tamba-Sasayama City.

FA4R. FRBEUTCETS2MMOt LRREFEDHTERR .

HmEH7Y

BE L7k

BFF (BE LT+ RBEEOITH)

e Dt L ERRFE . ke e NOU o py S ki L ke e NN Ok py ST Mt
(t/ha) T EE (ha) S 7 EE (ha) e

EVVITFY 329.7 86.6 28,552.0 132.9 43,809.9

<2 164.6 46.5 7,653.9 89.8 14,782.3

INF T 2553 2.5 638.3 6.4 1637.7

El 135.6 36,844.2 229.1 60,229.8
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RWFZEx SIS CTld, 17 SEO RN ARTIFEAS 1.2 5
WZIER L Tz MrdkiEfE o RZERIZIE, B
BN &l A O HREREOILAKD 2 BRI EZ 5t bh
(BFE, 1998) . FREFEILTH T M DK X 2 24biZ
otz L, fil4 OFTHREFE DILR DS RO
HHEOIAKOEERNEEZ L2 (BB 13K F21K),
B 5 (2020) 1, 1960 4F1L LR 0 45 Hidsk o 77 Ak
HREDOILKICEHT2WEFEF L T LOTVE, £
v F 7 RO TR KRS & FAR ST T
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