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Studies on the Recovery of Bamboo Groves after the Accumulation

of Gravel and Sand by Flood

Eiji Hasunioro  Giro IsA Masatoshi WATANABE

B /N
L 8 T 315 2%*@@}5 DF D cereneeme 322
I %ﬁﬂﬁ@&ﬁ ....................................... 316 3%%@%%/{»}{&1 .................................... 324
l.%@ﬁﬂﬁ@ﬁﬂ%kﬁ% .............................. 316 4%’]\‘%@%&%% ................................. 329
2{?@%13’573152%&*&7‘”}\% .................. 317 ST F AKX T DIRAE e 331
SI;H:—]kﬁﬁf&@ﬁ;fu .................................... 317 6. rﬁiﬁ@%f'{kﬁ .............................. 333
4. BKI £ B RN DAY & & DHERORSL 319 TR DTG Do D oveveeveee e 333
n ;ﬂﬁr‘@:&/\tk;ﬁ?}@‘b‘ﬁ ..................... 320 IV :}ﬁ BH 337
m J’igﬁ”u%}:?'%g .................................... 322 b'd FAR e oeemn e e 338
l.ji @% .................................... 322 Summary ................................................... 338

i U » Kk

WLE, HRCENERCL DWENDATAKRED D, Nm@1A6A’ﬁ¢5m , 1RIKD[HRE
MEDLVS L IZHZIRTLB, T OXED—H & L THRREH T2 ) | RACER SR
BIKE A T = LIt E Sh TR foo BEEEY B L L CHHA T C A T D
<, B&G EE4E, B 72048) ik [8R], 2F2EFELTFNE 5PN bbb, ¥, &
BEEE (FEI591E) 11 ,I®H%7E®K%%%M®%K%%Wzé%,ﬁm%mi%D%ﬁ%ﬁ
Ltkﬁz%hfuéoéBuFD%@ﬂﬁkié£ BMIEE, IMERERIHER S E DD
HEOAE %72 T, %%M@mﬁwﬂvaaX/#%ﬁxo¢f%@Em%gbt&@«,it%%
EOR T EEILRERL D LHMECEZIEL, TRIIOXBHEFN O, 3 BRI TELE
%O<D,¥ﬁ®m@tb®oi$%~ﬁhﬁ%ﬁz,Eﬁm@tbblbviﬁﬁﬁux¥&ﬁi
RAEXEL CREE L EEHFRRILONT WS,

SRS T DA UK E B DR B R L e Bld s 0 Bl FlE, AEIIERRIZSEY Ao+

CYHRM, 261080 —AER, 2TEEEOERICL 5 3 MOBuKICk\ T, BEJI[OFHRE cE
Bt 134512, AS 1107, EH 8,300k, FIZKEE 6,600k 2 ke L > T REShic & |EL T
60
VIR ES AR E LTE D BT O HHEL, REFEREL LS I LILL LIV THEB, &
BLbTﬁk@%fT&P#mﬁif by, sy /7 anEERLL Y, MEOERREYENT
Té EHERBITOND, EELNZ S TONRDIRRINOKEHETHICI T, HEBIE



316

DTLRBEDENLFHIEL T B0 D) T, ZIbAEEIRIMHIL, TSR RL Y EED
R B, BIE TR CEM 500 T MO FHEXE L, 2EEEDOII80%% Hd T 5,
BLBIZE D, A THNCBEARE 20 < D B H IR AU ORE T, SR A I TB 8
ENEFE L, TOREPRRMHOUED H ROV UL T TITKEBFRHRIZORHR T B, L
AL I THEALCWL T &1, BKicR LR, v b U % LSRR LN IAHER I T 254 C
L, HOEBENCL SHE SRS LRFET D S L, BHE~DRER L RANR DD S
LThb, TOHAREEELIICT S S LIk, FrRE 0SS K E N #iT 2 5 %
CLETH D, F R ORI AN LIRS\ S L TH D, £ TEE L A
#_EHAL— RSB OEMESED L LiC, FRRI28E 9 BTk F o/ BI3E AT L b, RO L e
oA DU AR U 7o R KB Pk D AR IE A 5 4ERIICh 7o D LB DT SICfiE T2 2 Lo
L7 /
K0T, FEEBEAEDEICH 70T, KRR TSR T SRS ISP L Hil—
SREEIC BB A R 2 & 2 LIS A S PO M T AR SRR IIL, D i
(B8 25 2 D RICRRINE, SO ICHEEL B S h oA Mt -, RHE28), P
BEDLBIF LAVIFEHRIC, FrAREL Lo hic), UHOKEMFELER Sh SR
HHSEEREASHECH L UL BHOBEAET 2WETH 5, ]

[ 384 o i .
1. EEHOME S8 .
LRSI OALE I L ORI O PR, BFUROMEEE O 3L D AT L, B IR
W 2 AR B & O s AR TG ME T e h 2 A U C, i B 2R T & Friiig oo 55 5 A2
T LU TEEEMCIECTUL D, T OMAEREL ¥960kn T, T AT -Co IS GEKED 13 #9200k &
O, EEBEMNCHE CTIID 5 b TIREAD LD TH b, ]
COFERNRRE—FIEE b= 27 OIIEN A T I b, FD % R0l 2 FIA L
ToKEB AR TH Do ZOKBEVHOIES A5 &, HIBIORLAL 912, LRI THOBRRET
BIR %8BT H O KBk O E ”

Fig. 1 Portion of the bamboo grove for flood control on the lower Ado river
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Table 1. Damage situation at Shiga prefecture by thy Typhoon No. 13
wg | ®p | W | Wz | @p | mp | ®F X3 | ®E ®E | vE | BE | A9 | BE | BF
£ & E & = E =l g 5 st BB F|
a 5 S LF B -
i A | M 2 4 A ElE | B oW w7 g
- ‘
Deads } A \ \‘ 3 \ 8 1 ’ \ 1 ‘ 1 6 3 1
"o W . | J |
Missings A | 6 3 4 | l 6 22
' ' | | i
% # | | | | |
Serious woud ‘ A { 3 \ 1 \ 7 4 2 | 1 : 1 13 3 1
L A 2 12 i 184 & A 0 sl s, 6 \ 7 7 48 5 1
Slight wound ‘ j 1 | |
IS | = 6] \ |
* Razed houses \ F 33 7 39 } 22 60 | 6 | 5 7 | 2 1 1 27 33 {
e | 1‘ i | \
“Washed away | P 4 17 8 9 ‘ 2| 3 4 2 I 2
¥ A '
Partial destruction | T 64 & 43 149 \ 93 ‘ 266 ‘ 20 ‘ 21 2 ‘ 73 ~ | 165 91 3
K FE ® K 1 \ ‘
¥looded up over \ F 8 641 1820 979 \ 6202 552 | 1331 529 ¢ 1366 27 3| 1720 \ 147 126 11
the flopr | J
R T = K \ i ] i i
Flooded up to PR 169 | 2741 3604 | 3619 [ 3740 ‘ 1031 ; 2001 | 2493 ¢ 2685 314 54| 2654 | 1122| 1478 191
the floor ! ! ’ '
o K B = ‘ ; |
Damage of =l 111 ' 191 | 1351 382 ‘ 309 ‘ 138 . 434 | 3 | \ ‘ 2 t 1530 ‘ 31 48
warehauses \ :
H M % # & 1 |
Flooding away ha 435 | 2008 ~ 1697 ' 3959 ) 2578 ‘ 635 [ 1543 | 1966 | 1338 \ 116 25 ( 4046 ‘ o 468 39
of paddy fields | \ | l
H 5 iN | ‘ [
Flooding on ha | 1296 ‘ 14710 \ 30376 | 30438 ‘ 48221 ‘ 12718 | 28306 | 6780, 11207 | 6780 ] 7290 [ 21428 l 2775 | 10598
paddy fields i | ! |
Flooding away \ha \ 35 \ 424 1 438 \ 405 543 l 234 { 475 t 123 \ 54 ‘ l 160 598 I 112 } 85
of fields | .
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Table 2. Damage situation at the lower Ado river
by the Typhoon No. 13, 1933
4 &
Deads 15A
AROWRS L EOHIE =]
Damage of house
7 E & x =
Flooded up over the floor 20055
] D b ES A
Flooded away of bridges 267 B
IR S T/ S - v
Damage of roads 357 R
2 om0 ® o w | -
- Damage of banks ‘ 2km (147 77)
B owm o m B 1 250ha
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Fig. 3 Situation figure of accumulation and kinds of flowed sand and gravel into the bamboo grove

—— HARD K
EaC A 3
WA %K
H o

wept —~—

HBRE!

0 10 20 30m
L ]

DEBYTHY, 2055, HEEYWELIMBIREIRFR LI ES D THE, B4RTL DT
bhd Lo, MAMOHEBEIAKEOIRY Ahadk L, HKEOME L, THROVHKDIENRD
HLIEDTWR EIALRVWH UL LWHRCRABR S, T7bb, BKEBE< D No.1 ¢, £
HEMHE Z#930em, No. 2 OFKEIMEIZII60mT T Y, £ROHEENRADRS, LaL, #ETI
B 20 E X O 4% 10em~20cmH#ERE | 72 BT, FHRIZF 512 LD T FOEL B LT
2o

I FEXORE L F{E 0Tk

RERIHAMOBER L COHEREICL D TYRERE Lo HEXOMBIIHE IR LIL 51
ARIIFTRD AT, BRIXEEFOME < ofkfgE, CRITFKMIOMEIE <, DRIZHKEDIR < 127%
Jice ERBEROEEFEDE FTORIIEIFRD L LD TH D,

MOEFREL, AR TIXIKBEOHMES B11H X vik», B, CKEIUDRITSKE
SEHDOWMIIFEL B12H X DAY, #X & LIBMSHEI0A290 ¥ CHEEGT 7=, T oMECHE T2
REKIHAPFRENK LR CR TIT 07, FERS, HEE L OHEHHIFE4ED LB0 TH 5

H3% HREBTIMAYOME 2 LR
Table 3. Depth and kinds of accumulated

matters in each plot

K HEBLI DRI iﬁ%@ﬁé
A Sand 5~10cm

B Poosma T 15~20 o
¢ %’avel snd sax{% 15~80
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Fig. 4 Situation figure of accumulated sand and gravel flowed into bamboo grove (cross figure)
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Table 4. Date and factors of invertigation

\\\\\ WA I S
Date Factors

FL T . XK o & .
WIRI294E 3 B110 Set up o experxmental plot
1 LU HroRE, MERE
Mar,, 11, 1954 Survey of whole standing
culms and new culms, and
vegetaion ~
AR K
Survey of whole standig culms
and new culins

FREORE £ RRNE

survey of insect injury

e T K oH K O®E
Survey of whole standing culms
and new culms

IAF3l4E 1 128
Jan., 12, 1956

52 M=

gam | CUOERANE | vy o v, fgmn

Survey of rhizome growth
Dec., 21, 1956 and vegetation

M ED A REWE
\‘ Survey of insect injury

gam | WHSELASH | H M o @& & W %

Nov., 5, 1957 Survey of new culms and vegetation

.

Survey of new culms

5 T334 103291 N R R

Oct., 29, 1958 Survey of inscct injury
BT X oo kWM R

Survey of rhizome growth

I FHEEELES

1. + 4

BRI D TIHRICRA L R Ic o T, 3 FsEmsE L 25 &, FoMREN BT
WK (A, B, D) TIRELREELDTT L, F0EREAEIBTHY, 2mbl LoHiL8
BT THbe FRPKEICIECHRET75~80em L HEFE L 72 & = A Tit, EEX20mE THH72TiE
2mml_EDBEN60% D% B, AT T, B X T, SHITgRE50~80cm
TLH ) OB EUWLTHh S, 0L HITmALHERLIL, BEDETh ORIz XHDTT
{Tebsy EHITH 5 FREARIC KT 5 LBOILEHE A R LI LD THSH, 2EREIILEDD
THL K EEELETHD Z Ealbn s,

—ic = £ DRMITES/INEERE Y OBBEEE T, BEMICKSEEL, KT WE I HER
6h ?ﬂf@ib%#%?kﬁﬁ%&#é%ﬂ@ bk, TOBERE ol 2 SRV Fric b h
6 D X 5 TITERICH DO T—I % { Ot & RpEHERT L by, ok ndss it L7
WAL, IDX I BWENSECHEE L0 BT Ao RIEEMN LR D,

2. HEOBIND

AR TILAEEIS (4 ~5 42 Wi L7e b ohEaEL i LIS T\ B, & o Tl gk
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Table 5. Analytical results of soil in each plot (accumulated sand by flood)

NS PH BEmE | 2N
Denth rave Sxchange | oo N

. ept (>>2mm) IN-Kel H.o acidity ota
Plot (cm) (%) z (1) (%)
A 0 0 6.1 6.1 0.3 0.06
30 7.4 5.7 6.0 0.5 0.06
B 0 0 5.8 6.1 0.4 0.03
30 0.2 5.7 5.8 0.4 0.04
0 l 64.3 6.0 5.8 0.3 0.01
C 30 62.4 6.3 5.8 0.3 0.01
50 ‘ 12.4 5.9 5.7 0.3 0.01
80 1.3 5.8 8.7 0.3 0.01
D 0 0 5.8 5.7 0.4 0.01
30 0.5 5.8 5.7 0.4 0.04

$£6% BREBB2R2EUNORE FHERSICRROBY»bD
(R EHOFE)
Table §, Changes of number, average diameter and volume of total
standing bamboo culins in each plot

(£X & b 100m?)

\ - Wofn | 28 | 204 | 30 | 314 | 304
K S| 1983 | 195¢ | 1955 | 1056 | 1957
Nuaber 2| 89 06 | 106 | 109 | 102

Al Fed BLE 13 73] 66| 71| 6.5
s Hlora | 28| 274 1| 258

Number 46 | 119 93
B imﬁegﬁﬁr 6.1 6.9 6.0
o 3.7 32.9] 20.3

Number 79 72 72

¢ xerﬁe L 5.4 5.3 4.8

‘ ® Soku ® 14.0 12.0 10.3
Number 105 | 101 84

D iazﬂﬁmﬁr 7.5 7.8 7.6
o T 37.3| 315 29.0
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kT EEORNBICERI T 5 &85 (BT B, TOVHEBEIVEROB I b 2D
kT 5,

FTEEIND Z LIE, REKRE DI, & TR 80end B S AERE L 7o 3B/
Th, PRI REEBEY ST T BELTCVAIETHY, T LT BkED &rffori-bF
(B6FHR) I 2TLEETELTHS 5, Tihbb, IINERI—BEOMHKED T Db D ARl
FRPBTLIEEA 2BV,

CZTHAMERLICEDOLN L, HEDO LY ELEZDEEOEDERITHD, TTARK
DT AD &, BuKEORBF2SEL Y 5EMY L LT, &, FHERBVER, R <bH
PENOERD LR TIXV 55, BLTRERZRADALV, FBRTIL, FEICKTiLE
FERBIZBL LT L BHRAALIDM, BEVERTEHE I REL2b DLV, IHILCRI
DWTARD &, FETRAETRBEIIC 2, BRIEZRSLHEIPPES L TV 2ERNA bR S,
¥, DRIZBSH2EEVERIIEHEY ERL LTI LA D T, RESCHETIIIEM
324 HI20% DA R BRI D
DUEREET D E, ARTIE EA EMRBEOELIIAD BRI A, MORTIIW-L BB boE
RERLTWBE I Epdomb, Lnl, COBERITHOHBCLZIDNE 55, HDHEITHD
BE LoOME (FlL3f&k, IMEE) CX5300hE 50, ST TGN TE I LN TERY,
3. WA ORERT
P T 2 BEEOEFMRER Y, BRCRD 28F0LERITHE T L0THD, Thik
THHROWER  ILEERER O Y HHETH I ENTE S, £2T, ki > THARLS
BORECHERMA LR LB OEEOH R ERN L 25 2 LT 5,

a. AR (5 ~I10mDE X THERR) DEITHLE

ARTFKE DRI T T, HMANDR ORI BT { AWBTthd, oK
R AHHORBERTIE TECRLIERDITHL, TARIDTh,5E 51T, FHEdE H
BOERE, BEICECHBELEFEIBECADbR, TOLRWITHEBMICHEEFCH O Th,

F1kR AREEBITHFNHORERR (W15 ~10emiEfE )

Table 7. Growing situation of new culms in the A plot (accumulated sand : 5~~10cm depth)
(100m?)
T RLF
\Sprouted year| Q7 fI294F MR F1304 A AN314E I 1324 FRM334E
— 1954 1955 1956 1957 1958
Number of culms 36 14 34 23 2
BXemy ! oa 6.2 9.6 7.6 8.7
B b / .
= 1= 3
B (em) 2.7 2.2 2.5 1.5 1.8
Diameter at ’
eye height
querajgﬁe (em) | 6.5+2.01 | 4.1+1.,11 | 7.5+1.81 | 4.5+1.80 | 6.3+2.38
®xo
Volume (Soku) 8.6 1.3 11.7 3.0 6.7
Bl b ER AT (cm?)
Total area of cross section 1194 185 1036 366 841
at the eye height
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FTHEFEELTICOVTAS &, EKBEOHEMIMED BRI HNT, HKE 3 EOBISIEIRL
LRAHFFCE, BRVERIKS LD, TORBELLIEEML Ty, Bk 5 E0mEFs
FOMFFETIE, WTHIBD LT, —F, ERETE, BRCEL h L2FTIT A LRI
BT D OEMAALR, BEIBEREE VT, oA 2T 20X 3I1E, ARIEE
T AFTOREIIHBEFLIERECIOT, BHERIOLEVNRLENLDT, BE8EDL 51T, ¥k
% 2 4 H O304 GERF) L8k 3 5 H OERBLIE & DR 4 (FEREER L) OFH
H&, BoKE4EOM32E GERE) LEUKBE S EDMIE (HEBE) OYEHE L RS, =0
FHEXHB TS LR 2T, FMREDHBL IDLN S T LIt

E8R ARKBITIHKEOFNREOBRR

Table 8. Changes of growing situation of new bamboo culms after the flood in the A plot

(a) (B) (4)

MEM0ELINF L OFY | HMRELIBELOFY | 22

Growth amount Growth amount (B)

(1955 and 1956) (1957 and 1958

~ 2 2 ) (%)

& Number TE () 24.0 25.0 104
[0

Volume (Soku) 6.2 4.7 6
FHHAEBDLPER (m)

Average diameter at e;':e height 6.6 5.5 83

FELERII DO ThNb L 5, FEICECTUIBKE2 ~34L, 4~54LBERACEAKTDH
o, BEIERTIHA20%ML ), HEY SO THREC SV TI30% £ DB N2 b i,
BLEZI2T, ARCEIAHFMORIPLERKISLPETOMAKXRL TV 5 &30 5,

b. B (15~20mDJE X IHERE) OFTHFLE

BRIHIKET L& b #70mik 7o 7o 82BF ol I T B, BbKiz X o T15~20emD [E X iR 3 HE
LB TH L, CORIKCETAIKE2EBL D 4 EHOFWRERTIIEIRTR LICERD

$9% BREWTHZHEHORERA (B115~20cmiE i)

Table 9. Growing situation of new culms in the B plot (accumulated sand : 15~20cm depth)
(100m?)
T B E
Sprouted year| [FFI30%E MEFI314E BEFI324E 1334
1955 1956 1957 1938
® o
Number 13 32 15 42
Fxinn, (em) 7.0 9.5 6.3 7.1
i =® ]
. I CD! 3.5 3.3 1.7 3.1
diameter at
eye height "
Aqfe,ag; (em) 5.3+1.03 7.8+1.57 3.8+1.09 5.4+1.45
B0
Volume (Soku) 2.1 11.8 1.2 6.9
Hil b Mg At (cm?)
Total area of cross section 287 1528 170 961
at the eye height
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THb, Tibb, BRXTLAKEFABRCHBELERFEIBECHbbh, TOEINM I EET
Hho FTHEFIOVTAS L, BHREFEOHFILIEDOHEL V) LFFIT K\ TI0FEOHE ML
B, TOVHEBIERIH2@E /), FECLERBIBERESHIVH UL LB L,
Eiz, IEBRECOVTHS &, BRBIGOIEFIICFOIERL 1 FHIT KV TR LA LB BAD
7o, FOHBIVEBSHECEWTEAR ) OETHALLRIL, SHLITHEFLEREY TR LA
2 rESOFETE EEIOFETRLICL 91, kB2 ~3FL 0 L4 ~5FTiL, FHEBWTH
30 oEMNA LRI, BEVERCEEIZE Y TL30~40% DETHALITz,

c. CIR (75~80emoJE X IZHEFE) D Eih stk

CIRIIHAREZ 12 & LIV AR H 2T, B OHEREI B0 s XA LA TH D, =
DCKIL, B THDHID, Bukail Do RIZENTEROERITCLH C, IHEE L2/ 0
LIATHB, FUERICRILETDHKE 2EBOBINEL b 4 EMOFIRERT L R LY
DTHh,

BUNEILL 2T, 4EMCBTEEOPMORERARHD L, ARVBREELNROTHEEE

F10R BREFT2HEKEOHMNTEEO KR

Table 10. Changes of growing situation of new culms after the flood in the B plot
\\\ ( A) (B (A)
304 £ 319 2 DT | M324E £ 334E & DY | 07
Growth amount Growth amount (B)
- (l@§24339_¥9§§) (¥95?4ﬁﬂd 19?8) ‘
~—_ 3 2 (%)
LS O EN)]
Number 0 ¢ 22.5 28.5 127
B (H)
Volume (Soku) 7.0 4.2 €0
T ¥ HME Y TR (cm)
Average diameter at cye height 7.1 4.9 69
11k CREHsF 2P ORERT (B & BTS~80omiAiih)
Table 11. Growing situation of new culms in the C plot
(accumulated gravel and sand : 75~80cm depth)
(100m?)
) T AR \
Sprouted year, IFAI304 | IFFISIAE A1 3048 334
1955 i 1956 1957 ‘ 1958
EN - ; ! 1
Number 17 | 23 26 | 14
3 i (em) 7.0 | 7.9 | 69 | 5.8
H @ b I, L _ L |
i & % /N ‘ \ ‘ |
. ﬁmm@m\ 2.4 \ 2.5 \ 16| 2.2
diameter at . ‘
eye height ¥ T ﬂ -
g;m@(mo \ 4.5+1.73 | 4.8+1.57 | 3.6+1.67 | 3.9%1.17
!
G | |
Volume (Soku) ‘ 2.2 3.1 } 2.3 1.3
Hifl b BB (om?) |
Total area of cross section 270 416 265 167
at the eye height ‘
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Table 12. Changes of growing situation of new culms after the flood in the C plot
T &), oy (3) (A)
‘ TARI304F & 3147 & DIy | REFN324E 2 334E L O T

Growth amount Growth amount (B)
‘\ 1958 aﬂi}95§> 1955 and 1956)

T ( 2 ( 2 (%)

K % () | i
Number 20.0 20.0 100

) \
Volume (boku) [ 2.7 1.8 67
Fynom o EE (om)

Average diameter at eye height 4.1 3.8 81

FHEOHLLRINELELTHD, FRWBLRRCL ST, WKE2 ~3EIHLE L - FIHOFH
L, 4A~SHEITHELLEM O E VTS &, BKE 2 ~3 ELRBE L RFTOFEEITHENT,
4 ~ 5 EOFFHEAFEIC B\ Tk bilehorn, HBVERIIN0%M 7Y, REL30%R
OWLHFED BRI,

d. DX (20~25mDE X ZHEFR) Dk

DKL TH DI, 04 OME GUWANMARR LI L 2HTHD, ZOMfED

AAPRBEI K ANZ R\ T A7 Y RIF T, oKL D LHEOKR T2 L0028, DKIZEITS ik
BOARERTIEIBEICRLIZEE D TH S,

WISFEICL B &, DRKITHITFTHEMOFRERITL, FIBADAR, BRIDICCR LT DB
FERBN AL, Tiobhh, SukE24L ) 4500 5 b, B304, 314, 1472 T TU33EIT
L TAREORGEERERFEL, IBAS2ZERZTACH UL LuEINER LR, Wihd s IEREDHE
BoidhHHbhh Tz,

EDICHMAERL D, BRB2 ~3FCRELLTTOTHL, 4 ~5HRELHIOFELED

BI3A DRERFZEHORERRT (B2 E0H £20~25cmiEFiih)

Table 13.  Growing situation of new culms in the D plot
(accunwlated sand mixed gravel : 20~25cm depth)

(100m?)
\ FE 11 4
\\ Sprouted year 7 A0 3042 I]H}Fﬂs’l_’f:[i BEF1324F HE$H33£F
‘\\\\ 1958 1656 1957 1958
N bl
Nundber 25 18 14 21
|
biE
. I\FI(avum (em) 9.7 10.1 9.2 9.5
H#E D
AR N (em) 3.2 3.9 2.6 5.5
S, cim . . . .
diameter at Minii,
eye height :" " — T —
veragn (em) | 8.221.95 | 8.2£1.97 | 6.142.32 | 7.4%1.07
B
Volume (Soxku) 7.6 7.4 3.4 6.5
Rl MR e (on?) | l
Total area of cross scetion 1396 950 409 903
at the eye height \ 1
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Table 14. Changes of growing situation of new culms after the flood in the D plot
S
\ (A) (B) (A)
- PR30 L1 E L Oy | BRS2E L BF L OFLG | o
~. Growth amount Growth amount (B)
T 1955 and 1958 (1955 and 1858
T~ =) S — (%)
LS ® K)
Number 22.5 17.5 78
(R
Volume (Soku) 1.8 4.9 63
F 35 H @ bh EE (cm)
Average diameter at eye height 7.4 6,9 93

ALY, DRERITAGHRED > v hb &, HkE4~5FCRELLFTIETKE2~3
FITRE LT L D AT\ THI30%, BEDVERNT %, FEHI40% L2t h OETHAL

nico L2 T DREEWTLHTOREIETFTL TS Z E3RBD bR,
e. Wi, AROHRER EFTORE L OBEKRIOWT
SR O# K ® oo ;A OB £ R B

RIS L 3RO REF O T L OHR)
195241953 /1950+1951
2 / 2

(BF30E LEDREFHOFH 2,

Fig, 5 Growing situation of new culms after flood (
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e, KB4~ FCREL TN OFHEDEHUAXRRLELLDTH D, ZHICEDThnbdL
512, YKtk 5 EMCT LA DREL, Wt FEOHEEDOSVCEGELL, £#RE PR
ETFTLT%, ﬁ?ﬂ&%%%v/v%ﬁﬂfm3~5m@ﬁé0@i?% Lk, HroSIEC
b%@&#xémf BRI 5 bR OHEREESHBMICT MW ARSLBRTIE, TLARAD
BENPRINOTH LA, FHEIINCH LBETHHFMIERSLLML b, B CGEEO
LB LT, COETORRIEEOHTONRL I, HEEY L5 L, Mke LTitd
FOIL B ETHD, LD TEEILLTWAZE 15D, §6L _oﬁﬁQ&&W%#O
LFTEL L L—REDDHEELZLNSL, Thebb, ﬂ%@ﬁ&klé& BEoREN DI E
P ORESBIENT 2, BERPM DS LRI TLEECED, ¥, SEcs ot
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BIX
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PEENHALEE LS, TOMHOBFTORENMETT5 I LRARELOND L L THD,
FZECKD L 512, 75~80mDE JWHRE Lo &L A TiY, HGMTFOEEY 51T THFT 04
NEALLLEEBLLRL 5,

BlLERAKIZ BT 5 RBEFOET T2 FECOVTORLDTH B, T 2T, 1034 H DEF
B RERYEMTS &, ARKTIZ 2704, 68, BIXTiL 2604, 558, DX TiX2007%, 62%%
EL, =&4rHRELTEEbLDTREARERTHY, HEBEHCHAWCR T 2004, 22RTH5H
b, FEHEICHPLBRMCALTH LD TH S, LI D TEHEEOB LA AHER L 1o FATHRT
i, FHORETRPPET LTS, = £y HkE LT To8bR L, kBif# e L ToRE%E
SIZRLTHDBEELIBRD,

ek, WZONLIHTEDERBRENSRL L, 22 TOREIFNREREVETII—HNTLHSH
RTHOT, UBRECEETL THAH I EELDNRD, 1B, 20X 5t RBctkEtsh
WHELT, HRLABEEROR ZEAEE LWV, TRIIERCES TRV T, BRYITR
DY BB EERAND 2 &, ELKBEORITHLYBECTI I LI ENLEEND,

CCTEKREALCV O, CROX STHBEOHBBSLUNERERLIES, ~Fr i IRET 52
Licl, BOMOEN Y SHCHEL THETLHZ LTHY, oI LirkoRE ki bsBieT
REBERETHH H,

4, HTEOLEFRRE

%ﬁ@iﬁﬁ%&ﬂ%t&ﬂm,gﬁ@%&&K%%T%ﬁiﬁ%%%#ﬁ?%%%ﬁ@%oﬂﬁ
CLRORIHTEDEED LR 20 T, T TRMOXBMICORTH L0, HEOHTEOLEE
BEAROBROERE LT E S BYRCL TV 3, Tihbb, HTEIEEERET A, —E/RU
AT BELBR L TRAEREY Uity £ L TESE, HTEOEFEF X fico S FTAHOTH
BLWEHHTEY DL B L2 THRTRSEINICHTERLOE THMIEL THENTL S,
¥R TR DEH MM TEY EDOL ST L TERRMEBECD EThEBRNbIch b, 2 TR
SEERRD HEFE L 7o C X (75~80em¥#ERE) Wi &, B+ #HfFERE oL+ v AR (5 ~10om#
B OMBETEh ThHMTEYHY B L THEL .

T PRSI OAER L7- CRIGEOH TEDOHEBIRIEIC OV TIE 6 IR LIt LR D TH B,

HON CERMECsT2HTEOERRE (BMIBEIORE)
Fig. 6 Elongating situation of rhizome near the C plot (cross figure)
investigated at Oct. 1958.
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10K Bk X UBHLATS~B0cmiE R 1T 2T X DL RRA
Table 15. Growing situation of rhizome (accumulated gravel and sand : 75~80cm depth)

(FEF334E10A 29 HE)
R E oKl M B OBR|FT B HEB|RE 5
Elongating year Length of elongation Average diameter Depth
\ (FE A28 ~334) (m) (cm) (cm)
B RO L DHERR 28
Before accumulation (1953) 1.57 2.1 80~90
29
(1954) 0.34 1.9 68~80
30
(1955) 0.07 1.8 61~68
OB 3 1.06 1.7 20~61
After accumulation (1956) ) )
32
(1957) 1.27 . 1.5 3~20
33 -
(1958) 2.29 1.5 6~20

Tiebb, BOBMOHRKRCL > TR LN TEDERREY 25 &, TOHEFFIFmcoL
FFLBEED LSHBRRESTH TN OMEL, HRE 44 H OB X R &3z
CHIET (5 ~25em) OfiEicE T hAL, TOBII-MOBELALL SCE S bERLHBRELT
Why ¥, TOMEBRLOFHEELYLDL L, FI5FEO L S ICHEOMMERICOVTIL, HEIOM
FI28ETILL.57MTH DL 2s, HWHBAIIIMET L, X HICIBM0EILbTHic 7mEL
T ERRV e L LEZOBREBMHERLH L, RS 5 £, MM hofhRRECEL
Tuboit,¥ﬁ@&rm%ﬁm@21mﬁ6%ﬁ&uﬁam<kb HERE 5 4E HORBFIS3ET D
FRERCEEEL T80,

— RGN TE~80m L HETE T 5 &, FOMMOM TR MEYEIEL, METHX 5 CEb
NBHN, FHHCRITZ CRTIE, BTEOMENEETS Z /el FHLVHATELZHILTHE
ELTHCREBIIIEETNETH D, L LEXOMEREOE TN T, T O THIDRE
~NDHERRELN IhD, T LEAROEFEIIERSORZEFRL, HTEDERER L TICHTO
HEVENTHOT, HECIRSOBREEENE TND,

BTR AKKIEIC KT 5T EO &R IE DEL, WApt 5 ~10mHERE L o AT 1

(W3A314E12 7 ) LD LOHTFEOMEBIRIULE 7 M X 055165

Fig. 7 Elongating situation of rhizome near CRLIzEBYThHB, T BIRLD HFE DO
the A plot (cross figure) - °

investigated at DNV TARD &, LD b HIFET 8 ~30m

Dec. 1956 DBNHELTH Y, LEROMEIXHRER L

b bio, Fio, HI6EL b Pk L D LHR
BOHMTEDPER L FOEECOVWTARSL L, #

?U'M“mﬁ~~u | BB LLBUD LUBEIE YT T, LR
2 = | 5T, ARDFHRENCORELIOW, AL
A7 BOWENMA LicicdDF 8L >T, —HH

k%bbht%@&%x%h,mﬂ@Iéhﬁﬁﬁ
=, Pl L Y, BEORIINY T
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Table 16. Growing situation of rhizome (accumulated sand : 5~10cm depth)

(FEM3LFE12A21 A RE)
T MoRE oK | B OB| T B B OB | B =
Elongating year | Length of elongation Average diameter Depth
(R FusE) (m) (cm) (cm)

+ o & f 28

liiebf ore accumulati(;n (1953) 7 1.9 23~%
29

(1954) 1.10 2.2 8~30

wOHO®R 30 0.82 2.6 30
After accumulation (1956) ) )

31

OFECL Y, WBCHHORERTIFETEI0EELbR5,

5. UEARLrDFE
v#zﬁ&uﬂ%ﬁﬂﬁ#&%Vbhé%Df,ﬁ%&ﬁ@ogﬁ%?ék<,ﬁTﬁﬁ<,%®
5 X MBS LA TRV OT, - RCFHAMECECRE< Ay Thb, vFALriksrrf2
B, FEUH, LA, MEAKALETAOREX 5 THDEH, FREHCLIKBICZ ORERN
RS 2T BRINAbRTI, S TETYF ALy OBRLEERS L OEEOREF L LT DWW TON
B ticts,

LOFAL T EARCERODPECLDIES L, DERX Y FAL LI ERBDES < Z DO
WEERBZFITRICI O THETS &, FHERIVARERL LOTHE, MREPHTE, 6147
BOoLKRERC K TEl#H & b REZI VA, BEoSEFERIZEVTL v F AL ritffai- 4y
O3IGDIMTTHY, EBRIVWHLUBLLA T EWI LR bbb, ZDL 5T, vFALr0ER
BB s, RMELEDETYREBRL ENDIDT, Y FAXr S BETHIHIIRTOZRE

BITR vEAXyr L~ Fyr L O
Table 17. Comparison with UKISUDAKE (abnormal growth) and nomal growth MADAKE

BEOEE | HRE | BT A B e &
e Iz;aémlite?; h"tl:t Culm Jength | Clear length - & ] ) e st
Age Ieave |Branches I‘:'z‘r,:::hae[; Culm | Total
(em) (m) (m) () (2) (2) (kg) (kg)
c w 1 3.0 8.45 4.06 30 250 280 1.900 | 2.180
el
Q & 1 3.3 9.63 3.75 45 305 350 2.220 | 2.570
A
E P 2 3.3 7.66 2.21 43 600 645 2.260 | 2.905
o]
H 7 3 2.8 7.10 3.80 130 320 450 1.430 | 1.880
z
Egg 1 3.2 7.33 2.00 190 700 830 1.950 | 2.840
§£—‘; 2 3.4 8.20 3.30 798 439 1237 2.240 | 3.477
]
t’:%’f 3 2.5 7.00 2.60 354 468 822 1.272 1 2.094
=3

E: B~ r RBRZABL IR LD TH %,
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Sl B YR TLOEBbRS, ¥, TOYFALrIEL~ Ay ELROT, AN

7 ¥ RSy EDT clump K& U THRETLHAN £\

O LR RTESHELIVE/ARLR

RKEDOL LI RTH—2OOEERETH DT, BEOR LIS CLBEFEY L5 LicERTRE
THD, HI8EIL, AFEEHTAL N | clump DY F AL LIZDOCTHARILDTH S,

H18E HRLEDTRHRAELTCWREYFAND 1HES>VTORAE

Table 18. Investigation on one clump of UKISUDAKE

N , .

BEOEE | HEE | KT @ v B
@ Diameter at | Culm length | Clear length 7{; % s o] -
Age eye height Leave and Cul Total
N branches ulm ota
AN (em) (m) (m) () @ (g)
1 ? 1.7 2.50 2.00 | 6 | 263 e
2 ? 1.7 330 | 20 | a1 | a3 | ee
3 1 2.8 770 | 3% | 169 | 12 | 12%
s | 2| 30 | 1.5 s0 | s | oum | 15w

BB v+ oHMRE
BFRIBLAEI2A A & v +
Fig. 8 Propagation state of
UKISUDAKE
(Madake of abnormal propagation)
investigated at Dec. 1956

FHOT R

D kv xr ok, BE,

FEISEIC L D Thibd L 51z, o clump (T HiEHEZE3mbl
TFTOYFALr PAFREDTHBE IR T T, ZDX S ipclump ¥k
HTEEELCHD &0T, FTOEMBRELYAD &, HEBFITRL
fok B, e~y L3 E o8B0, BrbELICLH YL
THREELEBYL TNB I E0bh0lk,

FEIRIZLDT&HDL &L, a-b.cd. e. D5EDYF2 & riipgd
DHEFFRICFEE LI L DTH Y, A, B, ClxrhlgicigslLr
BT THD, ZOS5KDYFAX r OFRERBY RS &, FTH
TEOTC OV HENEREV e TE L LT EFCHEL, Fo#
B D TECOIADEIMHRET B, ChEcdThE, £
D ¢ OEMOFFIMTEE b i kicm>THEL, a b
d.e. DARDYFALr DT B, DX ST, TFALY
DEIEIHIL L D2 TEAREEL LD, #ali~ 57 OHE
DIEF L F O BERCL T D, THCELSPAEHEY TS
LDIC=A BN A Ky 7w, FFF, R ) Lo ls END
b, REXCDF 57 SFEMWA Monopodial type k. Sympodial
type N/ 0 & L, intermediate type & U7,

BIEREE FIe oW TDREDS, 2T, HRICKTD v+ ALY

DREERBZZOVTRILEL 5 H19EE, FRCBIDREGH LY * 2 47 DREARgEF0H

BERLELDTHD,
IR L L D Thnb X 5T,

AR TR EREDGAD 5 Lia0% 1w F A & 7 THDchy

FOBRBIEY LT, ¥, BRTILBBMBEIZIS%, 324F1249% &, W HOHERE 4 £I1078

STLELRRSE MM TH L5

L5 hh, CHRICEWTIE BRI TSt 5@/ 5 aibhi

oo Fio, DRECEWTL, 0% 0B8R X 5 THD,
DR 5K I DT RN SR LA LB RE AR ECL DTy ALY
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BIER HREBWIHRELE@FN vy 2 2L roXRK L L OHEN
Table 19. Sprouted number of total new culms and UKISUDAKE, and its ratio

— f’t
GoEn M R 30 & mof 31 & WA 32 &
N 1955 1956 1957
year
\ a b ‘ a b a b
N YERAK | RFHO | a8 | vFAL | RFEHO a vEFRL | ¥ a
~ roX¥ | E B D rORE AR K| b | roXE K H Db
Number of | Number of - Number of { Number of Number of | Number of
e UKISU- | total new , UKISU- | total new o UKISU- | total new o
Plot DAKE ! culms | (%) ‘ DAKE culms (%) DAKE culms (%)
A 6 | 1w | e | 1] w3 o | ® | —
B 2 | 1| s o | w2 | - o6 | 18 | 4
c | 1| wm | s 1| s | 15 2 58
D | 5 | 3 | 2 o | 1 | — 3 14 21

REETHN, FORBIMEOHBRICLI 2THLAY, TORNEVZEUBESITHI2TEL
BEL, TOBRMNLITZETFALr OFERSIREARSADR D,

6. FREMORERERI

FFBIRIFNC L O X 51, SEOHKBOKMITERFL D $3mEF LoD T, #HKE
REEAOREENOCHE XN, ERICREEGCEL TH Ol FELLTALRELDRT VA
(DB UhA I, &%, KRy, LR RETHDI, LirL, WIFhiEgzdinl, £
DEELMHLDT, HKioE 5B L S TREL LILBbR U, # MBI CIKIC 3 F A
bR, WTFRLEIDNIWREY DT THEEBE LI LD TH B, FHIRIEL Tofenote, foks,
COERIIRRTE OO TESITE LA TRV,

"7, MRS OB D 2d b

BIKIZ E D THE U LU RO AMEREY 5 0o~ £ RSk A ardCH T2~ 0@ ZIizou
TETTIEDORE E B ThBHH, Fh b FFHCHERY B L T\ 78R O E A 4 OFEA TR
iogaoiém#bém,it,%%ﬁi&%ﬁﬁiﬁ~@&&of%ﬁ@iﬁ%@@%o<5h
TWb I EMbELT, HMEMEOEAKREMAECE DL 5 EY S IE T2 8EL, 580
MHMBEDOSFEITL L 5 E LT, ZZBKB4EMITRTAMEEDHERY DB I LI L,

i MR R DAL

BOKEB O ATICHEA LB TRIbh T ich, Todbbh o b bick@iifto v+
W, Y75 v, 7aLFa Rl HixEhbbh, ThECRFEOTAF, axz i, ¥ T2V, Tr
Ele 8RN oL LMo~ bbb L, BHED/ 7V 3, a£2F, vv=vVy, v
IR FNEILEZALRITORLBET, Thd T {#ELI+DEETH DI
il BRI BT BHEEDB D D
2) A (5~10cmHERK)

ARIAFLEAHAT, BEOHEER L DL YLDl b 2 AHTH Do dokih 3 4 HIILE S
DY HNAFCEEDOTHESERL, 7214 F R8I, /7 a VFEHEL~21T3EL T
CHLDEEDINTY 72y SOBNREL LD LDR, F V&, =/ FOREN2~3EK, Th
LM D b T T e FOMM ) OFED $EENREEL Tiond, 1 ~24EF8 1%
DTF L femdt, Fhe, kB4 EHCIEIE (1) DL Sy Y AgEELTd, 721452
BYY S, FFoavyyRub UL LIERL, afCHIREOREE B S 2, Lo
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Fig. 9 Vegetation map at 4 years after accumulation

(1) AR (#BE 5~10cm) A plot (depth of accmulated : § ~10cm) (10m x 10m)
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(2} B (i 15~20cm) B plot (depth of accumulated : ]5~20cm) (10m % 10m)
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(2) , &FCEENTTAT, ThHOEPTHEI NS SLIHELOBENN L& bR\ IREE
Lieotie e ThLFF $ FHIWEL LEECEE L0 HESRE), BEImZki s =
wHEA 2V FEDOEENRALE DO E LDAHIL IO, Ik, FF I V¥ OBENEAD
i1, BK#B3ER T THINTHOHEDEENIR VB nictd, HEL VBHTIE0ENS
et L DEBTI B LD EBbhb,

¢) CIX (75~80cmH#:fE) @) CK (#EME 75~80m)
CRIZEBITAUKERBOMAEL, &L C plot (depth of accumulated : 75~80cm) (7 x14m)
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3 ORI CIEHME AR O SR Har
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TEEHE LD LDILA BRI DT L
ML, HFEOERFOFEL L o\ ik
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HERTE D,
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Summary

The present studies were carried out to make clear the recovery state of bamboo grove which
has been flooded and covered with gravel and sand of great quantity. The investigated grove
was a part of Madake (Phyllostachys reticulata) groves established for flood control on the bank
of Ado River in Shiga Prefecture, and into this grove gravel and sand of great quantity by the
flood caused by Thphoon No. 13 in 1953. The results recognized during the 5 years after the
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flood are as floows:

1. The Damage of this grove due to the flood was small degree that only part of the stand-

ing culms near the flowing side were broken.

2. As for the yearly state of new culms growth,

a) In the plot (A,B and D)) where sand and gravel accumulated 5-25cm thick, there was a
tendency that the diameter of new culms became rather slender and the volume (soku) of culms
was a little decreased. It seems that the cause was not only the accumulation sand, but also hard
cuttings for harvest.

) In the plot (¢) where sand and gravel accumulated 75-80cm thick, the number of new
culms that sprouted was recognized to be unchanged, but their diameters were rather slender and
their volumes decreased about 30¢;. However, the new culms reached 200 in the number and
20sokus in the volume per 10 a. after the accumulation. It is worthy of our notice that the
influence on the growth of new culms was very small despite that a great deal of gravel and

sand accumulated.

3. As for the growth of rhizomes after the flood,
a) When the accumulation was 5-10cm thick, rhizome growth was not depressed in compar-
ison with the growth before the flood.
b) When the accumlation was 75-80cm thick, rhizomes were not killed but gradually produ-
ced new rhizomes towards the surface of the accumulated sand, and new rhizomes reached Z20cm
below the surface within the 4 years after the accumulation. 7Their elongation was very small in

the first 2 years, but improved in the last 2 vears.

4. When gravel and sand of great quantity is accumulated in bamboo groves by a flood, an
abnormal propagation of Ph. reticulata, the so-called Ukisudake, occurs. Ukisudake is a group
of very slender culms growing in a clump form in which new culms develop at their basal part.
The degree of its occurrence varies with the quantity of accumulation, and the greater the quan-

tityv in the more years it keeps occurring.

5. Most of the floor plants of this grove buried in gravel and sand were not killed but rec-
overed in several years. And the greater the accumulation of gravel and sand, the slower the
recovery of vegetation tended to be. Namely, the vegetation restored its pre-flood state comp-
letely in 2-3 years after the flood in the plot (A, B and D) where the accumulation was 5-25cm
thick. On the other hand, the vegetation in the plot (C) where the accumulation was 75-80cm
thick was buried deep under,the ground, and was still in an inferior state 4-5 years after the

flood.

6. As for the relation hetween the growth state of bamboos and the species of floor plants
found in this grove, many negative herbs grow in the parts of high degree of the crown cover

and herbs of sun plants grow in the open parts.
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