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COST REDUCTION EFFECTS YIELDED BY EMPLOYING THE TECHNIQUE
FOR CONTROLLING EMBANKMENT VEGETATION WITH THE PLANT
GROWTH REGULATORS

Hiroyuki OHSAWA, Masao YAMADA, Shinya SHIOMI and Norihiko YANASE

This report focuses on the safe and effective plant growth regulators, which has been improved under
the revised Agricultural Chemicals Regulation Act, and discusses the technique for controlling embank-
ment vegetation with plant growth regulators, as the cost reduction effects of river maintenance by the re-
duction of public-works spending. In particular, the aim of this report is to solve problems caused by alien
plants, which the invasion and growth of alien plants have brought the negative effects for embankment
management such as obstacles to river inspection / embankment examine works and weakening of em-
bankment function. The technique for controlling embankment vegetation with plant growth regulators
was experimented in Watarase River, and the results showed improved effect against the maintenance
problems, around 30% cost reduction in comparison with the existing maintenance cost, and safe to the
environment. Therefore, it is thought that the technique for controlling embankment vegetation using the
plant growth regulators is applicable enough for the future river embankment management.
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PROPOSAL FOR INTRODUCTION OF EFFICIENT AND EFFECTIVE

TECHNIQUE FOR CONTROLLING EMBANKMENT VEGETATION WITH THE
PLANT GROWTH REGULATORS FROM A CASE IN WATARASE RIVER

RIEF 2L - [LHEE - HRERD - /NER 2
Hiroyuki OHSAWA, Masao YAMADA, Shinya SHIOMI and Masaru OGASAWARA
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Recent invasion and growth of alien plants has brought negative effects for embankment management,
such as causing structural damages and impeding river inspection/embankment examine works.

To solve these problems caused by alien plants, this report focuses on the safe and effective plant
growth regulators which has been improved under the revised Agricultural Chemicals Regulation Act. In
addition, it proposes more efficient and effective technique for controlling embankment vegetation by
using the plant growth regulators based on the on-site operation tests in Watarase River.

Key Words: Technique for controlling embankment vegetation, Plant growth regulators,
Use safety, Effect verification, Cost reduction, Regional alliances
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PROPOSAL OF NEW WAY OF EMBANKMENT MANAGEMENT
ACCORDING TO EMBANKMENT VEGETATION PROBLEM

IIAZEIE! - ERER2 - JURIEAL - ZHHEA2 - FHE 3
Yoshiaki YAMAMOTO, Shinya SHIOMI, Hiroto YATSUKI, Hayato SUDA and Shinji HIRATA

UE£E (08D WIEE IR EHFZERT (T103-0001 HUTERH X A A/ IMEERT11-9)
2 (Y)W R ARFZERT (T 103-0001 HATEE X A AHS/IMEBRT11-9)
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Recent invasion and growth of alien plants have adverse effects on embankment management, such as
structural damages and difficulty in river inspection/embankment examine works.

To solve these problems, first, the previous research works were thoroughly reviewed, and considered
the type classified survey method of embankment vegetation to understand the current state of a certain
river. Using this finding, we proposed a new embankment vegetation management method depending on

the vegetation type, to maintain and if needed, to shift to the desired vegetation for the embankment.

Key Words : Technique for controlling embankment vegetation, Erosion resistance,
Regional alliances, The type classified survey method of embankment vegetation
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PROPOSAL TFOR APPLICATION OF PLANT GROWTH REGULATOR TO
VEGETATION MANAGEMENT OF NEW RIVER LEVEE

FRE - IWARZEIE - AR A - HAOEA? - R ERS - TR - gt
Haruhiko AOYAMA, Yoshiaki YAMAMOTO, Hiroto YATSUKIL, Hayato SUIDA, Shinya SHIOMIL,
Toshiyuki NOMURA and Tadashi NAKATIAMA

LTRSS R Cry t I I (B flrrJll’va‘.’?ﬁJFuui!i CTI03-0001 48 B e T AG o] {23 0EMT 11-9)
() PN SRS (T 103-0000 48 gt ER P S 1 A 2 85M )1 1-9)
FEEAT IR N AT T (T 530-0047 AR MBIk X MGk -2-5)
R AR L LD e BT TP (T 326-0822 AL BLETIE N 661-3)

The surface of new river levee 1s normally covered with a lawn {Zoysia japonica). That lawn is
cured for three vears after construction, with special care, such as pulling out the weeds by hand,
lawn-mowing, and fertilization. For this care, the lawn is fully revitalized on the surface of levee and
its functions, such as reduction of critical tlood risk and weed control, can be fully demonstrated.

However, weed pulling method is enormously expensive and has taced a manpower shortage that
also has the problem of aging.

As a way Lo save costs and alleviale labor shortage, we propose lo apply "Plant Growlh Regulator
{(including herbicide)”, which arc confirmed 1o be sale and eflective under a recent revision ol the
Agriculiural Chemicals Control Act, Tor vegelation management ol new river levee

Key Words ; levee vegetation management, new viver fevee, levee maintenance, herbicide, weed
contral, Cost Reduction, Plamt Growth Regulator, Zoysia juponica
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STUDY ON LEVEE VEGETATION MANAGEMENT USING PLANT GROWTH
REGULATOR IN WATARASE RIVER
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Haruhiko AOYAMA, Yoshiaki YAMAMOTO, Hiroto YATSUKIL, Hayato SUIDA, Shinya SHIOMIL,
Toshiyuki NOMURA and Tadashi NAKATIAMA
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In order o maintain the functions ol river levee, 1L s necessary w perform proper patrols and
inspections, and to take necessary action when finding a variant. That patrol and inspection is based on
proper levee vegetation management, [owever, sufficient vegetation management cannot be performed
undcer deereasing budgcet of government, and this is a problem for levee patrol and inspection,

Under limited budget of levee maintenance, we fecused on "Plant Growth Regulator (including
herbicide)”. which are contirmed 1o be safe and effective in a recent revision of the Agricultoral
Chemicals Control Act, and apply it to control weed for levee vegetation management. It does not
increase the cost but docs help to perform the patrol and inspection of levee appropriately.

Key Words : levee maintenance, levee inspection, levee vegetation management, herbicide, weed
control, Cost Reduction, Plant Growth Regulaior
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EFFECTS OF SECOND YEAR USE OF HERBICIDES
FOR LEVEE VEGETATION MANAGEMENT

HUEE! « IWARZEHE « RN « IR Z2 - FIEE?
Haruhiko AOYAMA, Yoshiaki YAMAMOTO, Hiroto YATSUKI, Hiroyuki KOBAYASHI and
Tadashi NAKAHAMA

EEE  ARMENEN FJIME FIFREHFIERT (T 103-0001 BRHH KX B ARG M EIT11-9)
2E dAiE B AR R ) FSET BEERR (T326-0822 #iAKIR &A] i H HET661-3)

River levee, controlled by country, is covered with turf, Zoysia Japonica, after construction. That turf
is managed by, manual root extraction, weeding, and fertilization (3, 2, 1time/year each) for first three years.
After the fourth year, weeding and grass gathering is implemented (2, 1time/year each)

However, under this vegetation management, due to the lack of labor for root extraction workers and
invasion of the plant which declines turf early, the levee turf cannot be maintained properly. It causes
deterioration of visibility at levee patrol and inspection and increase the disposal cost of cutting grass.

In the previous report, we focused on plant growth regulators and herbicides to address these issues,
and obtain certain effects conducted by one-year field experiment. In this paper, based on the results, we
clarified the effect of using the herbicides over two years.

Key Words : levee vegetation management, Integrated Weed Management (IWM), herbicide, Plant Growth
Regulator, Maintenance cost, Alien plants invasion, perennial plant

1. [FLC®IC FURBI~3FER T TORETITRO T, iREED
ANFRRDEZANL UERDEE L < 2o TD. ZOfER,
SEPhIEE, FEHOCHEMRT DI LICLVIER B RICERI L YR Y AU, ATHRY RS
AUGEL T D, B2, IREDUCART DO molitMEA L, F0OES - Rl L 0 BT 03
BN EOBRDPFER LG e D L3S, RED R4 2RIEEARAE LTV,
IROEEEED SN2 DI OMHR MR SN D &1 SUEAE H DS ORE T2 T, A 0 IAZERLD
MERFEBE D DN R Z R A TV D, ZOBEED b POBENSL RS TEXP, k(a3 v 775
SEBAREAELY, TV RERON W IABEOEB MG F o 55 F D L D AR AT X B IEE D I DA
Fi L7 EIZRBN T, LRLDIGKEERE R S NTRAFR A, A X AT ULF I Y, AN Fna Bt
F)IFBLOAI, NERSEOIRIFOREHOMEEL T LoAEMEAL, 2 - FHYLUSORERTEL ot
5. BERAITBRB L, R OGRS, M -
EAVEFLT D)) K2R TlL, FURRICEZETE, WS EORIEDRIERIAE LTS, (F288)
FAET - RETIZ L B AEOEREIT> T D, &
AT, FEREIFER], AN HHAR, 22X, BIW

WOl (ERZVES, o 1) AT SY. Ef, B AARAARARA R AAEAAAR Y]
I
Tk, SR H LI, AEON DAL (RE, EX) (i) mO0 00
LIBIOEE GREEH) ZEAL LTEBLTVS =
(_]51,5!]@‘) . @ - N Y5A
UL, Zo0k 5 AMBHRARII b & BURICHLC 8 Y gnﬁf =
1T, BRI T O L S 2R E LT D, B S4B OB U 7 A e s
- 629 -

52



$£i21 ~ 3% H HEIZAF B LR

EEHET MERSRET L5 EHHE
ICf5EHE
HEEn ()" AN T e

FAHVYHEELSTIZE

2 FH v LS QRN
T Lt 21

8 T T PR +3

L BIEEDBAEIS

B2 7)1 2Bt ORBREEE & BB

TS OREIC RS B A B E O - 72120
Tra—F L LT, FEEDIX, ERERER - R
UUT TEFERIEE) Lvo) IEB L, ERMIIEICER
U HBHISEER A VERITTV, —E DRI A FFI2D2.
RFSCTIE, ZORREREE 2, 2FEICIE > CTHiRA]
ER AT 52 & THIZICHA BN 72 o7 TR,
(5) | [« FHYLSORENT L I o282 12
B B ERDF OV THRIET 5.

72d, LERARAEEORFEIRISE 2 5T BRI,
E A8 AE DRI H B LTV D8, Z0%0
PEIEEURRELOE. CEAI44F) 2130, BIRA RO
DK TFEORRZ RERNK TS, FEDIL, ER
WD) s ~DFRE, MK ~DOFRTOHE
IR EOFEREATH L &b, EEHICRT D ENEREEA~D
ZELEE Lz BT, MRAEARA L

2. HEFRFIEFD | FEEATHONRLRE

(1) #BonhiE
a) FRLER () DEEEEFX
ANFEDRDDDPARMEEICRDDBAET.E LT, A
A LB EA 1SS Z L A HACER GEE 1
FH) 2177

ZOFER, S@EEHEHOPR 3 BN D RIS 3
[ 2 FES R B IERNE <, BA LT-HERF S
MRE & 7 DREAE ORI & BN L, @HEOBRAETLY
HRUVIREEAHERFT 2 Z ESAIRECH o7, [AIRAZ, iE
HOEETOPRIR TG TH 71y 2 7 HDiR
A - B L I T EEIROE oM N R S, B
PR A M@ OFRETITHART, 80~90%FLEEDfE
TS AT
b) & * FHNYLUSNDE &2 o - IRFDIEE BIEF %
HERFE PR LA L 7 DAE A TR &, BRI TE
NG TR~ 5 73012, T8H OBRE TN 2 A
TR R AE T PR LT, 2RSSR, A 0E
0o, A BZATURFY IRET HEEETLED
HARIZ QENF LW s 87-. F2, oA D

STER L TEIAEAERL, HEFEOEED 50 cm~100 cm &
A NET AT OEBFEDOA B VEEEARDT )
an SRR INTHoT.

() TRBERRE LR
A FHRER () DEEEEFL

BB OIRE ER L 0 RS AT A2 LT
BAF72E OIRIEZHERF 2 FEOMITG LT,

LL, WEFRAIEEORERIZER L CiE, BURES Tl
MODER, TRAHIKE~OFERIOMRE R & OFEEN
FLEZ O, BRI OERE, B IR A
FATEDLIIRLAR. £, ST L, A
DMERFTRE & 7o 72BN, S0 DR RGEIZ X
0, Kx IREAENEBIRA L WD ATREE B ARE S
L. INHOZ Linh, FERBICHE ITRERRAIE M
TET, BEPOEHTIEEOFMFEHFIL T 2
ENEETHS.

Z T, FAETORPO ORISR 57— A
EEGEL, RZEME L VRIS AR L CRIFRED
REBAHERF L QD — R AR A 5 Z L
LV, REULIr— 2034, SERELZ T 55
BHET%.

b) & « FAVLSNDE &L - IR OMEE BT X

HIE G~ 7T O E X0 AT K D
AR FEIVEROADOR R TH L. SExERE L
IVFEARAED YA I UT 7 TF « BT FORTIE,
AT & L TUEFEL WD IREERE L, b0k
I RA~FFREICTH D Z LD, AEIRFIE O
AHIELESE, BERL T AREnH 5. R,
SAEAREE DA N a iRV ZAT IRF I
OHTFZENEFL, —HAERICSMIAR L TE
O, WSO Z ik L2 5E, S s ofEAITE
EL, JER - EEZTHIRINDHD.

Zok®, MHAEAERTLZ 22Ky, CORE,
SAEAEREAE B9 2 = L OSSR D DWRRET D LB B
5. Fio, AXFHEAMEADT ) on ZRe A b N
DOREEERIT%FRE Th o773, T 0 X 5 7l A ik
L7-54A, EoX oz RT0y, X561, HERFEE
DHPSEA N TR AR X BT ULTF T LY
XN T B 072 EOBREL VETH D,

NGO NG, 1 FEOFEBRNE Lk L, HEFE
EHLERIE L 7R DRAEDOFIREA YV, ZNHORAEL Y
LEBAREARE RS 70 A B | ARAREAE OB R A €
=2V 7L, MRS R L7358 0O &7
%, Z ool KEFEFIED 1 4ERB L2 RO
DNROLENTL, 2 OEEAOMEEC kA R
9 XA CHEHBERIERE 2D,

- 630 -

53



3. {EFFIE 2&R) ZRAWLE
BRIk

ERHEE EIEDE

(1) EERGAH R VRERE
KERGITE, B3 (9K 28 FEEISIREHE T (5
LR2AER) SHVIEHRORKIIII GEEIUIOZESIN) £
”JH%OSkH&E, IRHNG, & - FHYLSNNEL 2o
SRR OOTE R /6 ) 113 (H17 28

[%iﬁﬁl@i(ﬁ)a)%@ v
F A DEIIBH e \CE NG 8y )4
ftad \ﬂ o ‘ i gy iR ”fi ? s
Sk \\\ lﬁﬁﬁ(it@jﬁlﬁ% ‘ #mmmms
e \ G)"’é‘ﬁ%i@a&%ﬁiﬁﬁﬁ A== o g
T e I:f ol = !':r?
== o cmREN — ____,__,...,-/ 2
B3 FnmT
() EhEHAR

EREEARNE, FRIOMHEZ & D TR28F10H 2> S Bt
L, FARB0FEILA £ TOAUEMTH 5. 70k, K TE

9 UERMEA & ITVRRIFEIZH ~FRBENLH £ TAHE T

@) r—REZE
TR —AFTEONRZLTICFL, K4IZEL D,
X O ERTEORS B & FREFRAI SR T iRt L7z
AFHRELS () DEAEEEFX
GRHRX) @ EEAITo72 7 — A (AT
(FEBRX 1) FAT OGS 2 FEIChiz v RIS
EEHT 57—
(GEIX 2) #4E | FRILEEO®RET A2 FE, 2 FH
K ORERAIEE A VR LT —
b)iZ « FAVLSDE & - IR DIEE BT
GRFRX) @EEHEE T2 — A BREL)
(FBRIX) J@EEFIIINZ 2 IS 0 Bk CHER

FHL) 19k fHEE L7z,
Eﬁ®§ﬁi & 20m, ¥EE 15~20m Z—Xjij& L=

@) WEEEEFE
A RIS L 7 SEREEBR OREA S PR E A -1
7o, FEFRAISET, HTHERS ()

MEE Te o TRBHIC T CREd LTz,

RESEBRIZ W TR A OFFHK -

\ N7

2 FHYLS
=2 3IZAEIDFE
AR LT,

F-1 FEEERICRT DA EHE T

[EEEEST RS
Pt NN TREAEZAR JOBRSS
KRS [ ANARIARRERER LN E 10em FZET
(8L, 2X)) | BRELOFER. E A% ORI IR EN
i M LE(8-8-8y%, HATitkA FIV T 10,000m? #720
300kg Hcfii
LRIy | BREBOEZERD ISR D TS,
< BB RE T, B ~OTRABL1EE S
ARG 3m DL OOBF 2 5.
MEFRAIS |- Ei T RSEh A AR LT G, (K
RUZN ) Azt @ UT N R ITARZR—AIZED
g
a) FIRIENS () DEEEETHEA L,T—hjﬂﬁll%
TEAEDEBR L EAZE L, AR (2

WPTR, 1 AR KT
VRIS DAERASE 2 T2

SAEA Eé a EE?RE!’J

=2 FRITEH Ltﬁ_uﬂﬁiléﬁ—k{’l?ﬂ%

BR B [P x| 7T | mmmssormL B
N > F ﬂ‘: F]@E E‘;ﬁ //\
CE T e e E/gﬁrﬁ‘f;@i/jﬂﬁﬁft//\
O VELLE
3 NAA SNTSEENK, vy
fgﬁf% 512ﬁ g7 O'OH‘? 29215“] %@ﬁ%&i@iﬁ%ﬂ% far
® For DR, B
Mo BB, BEICARL
08, [1778| 125w | 00wl |7 SAFE
e 2 b\%ﬁ YA EDILFEE
eS| g

b) 2 - FHVYLSN T Lo -1 DEE BB TERL
T-HEERAIZE

1R UT-HERFE TR FRRE & 70 DA 2 A8 - Bl L
B 7oREAE T L AR E A BEE S 2 L A BRI, FEE

RIELEHT D —A PRI ORI & .
AEMX DXR
FHER TH2o% FHRAEE {;E =3 %%E]ﬁ =B Lf_ﬁ_ﬁrpﬂﬁﬂwéﬂ’ﬁ)ﬂ
—2 11i12:1 2‘3 4:5:6:7:i8:9 10 12:1:i2:3|4:5:6:7 8*9 10| m *L ﬁ“ i I%G) m
7 EHHHHHHHHHF]H’HHHF]HH A A A A BEFRFH REFHA ES KE | BEY
X 3 7 15 b, e (35, Z e THY -
) [ ® DA |11 A, f;?ﬁ; AREC R et s ZEEnR
o P ®2E ® vitofe | A i mi | i [T T
- ole Y,
2 R ODHJ_AO)ﬂEﬁW@R%EZm%ﬁ%ﬁ%&T@E#é
s | © B VSIS Iy AR g AT HENTER LT, TSRS DB A A ER L, MO
€ sty i, WATEITI HRABMEEHER L.
BEEE | Q) RE RS-0 (D EE

B4 =B —ARRTE

- 631 -

54



BE-1 AL DER Lo —2 (R 1) &@qﬂﬁ&ﬁﬂ?ﬁ%{fﬁ pr*/"#x (5EHAIX 2) DHl

6 E=4YURELTEAE
A E=4Y UIHRE

=X U U RETRA (ORTHBICOWT, R
284F 11 A ~FRk 304F 11 A oW T, f5HEE L
7o (12 A~3 AIdRRA, MEEEIXH30S5 & H309 (25
Lic. ) 72B, B=F V7 5EaTH2A4I71%
Y iAF, 3 K ONHERRAI OB & FEhti 3 2 ERT & LT

=4 T=XV . JER
hi%, #ERRIER

EZ]D éi B:@{%}jhﬂiﬁoto 29528
@55%%¢L%w55@
2k, (AR HERE

EHT B OV
% LR, FElZoWn
GREL, WAEMER

TRETE— LA B A
B, BROATAHER

uﬂﬁl: COXRERY R E

1HE

==

TEE
FH

&t

HERME

s
s

e i 3 m im0l
5y, oo, A
b) SHE 7%

FREFEBR IS DAL, <R A BHE L U7 (DEERS
FEAEOIRKE, @UEEME, @= X MNEAGFHMEZTT 72
FEFRAIEOBATIZEEIT 2 2R M, Rk 3FDOE 1AL
WEOSHIEEZ L L, HIFEEOHLEE~DET
Vo7 EBUTC T v 7 EOBMAEE L2 b0E v
fo. i, WEER GAT, WET) 1XPR 26 £E
DY EHE) ] || AT IS T A EHE T HE 4 JLCE
HL7-.

4. EERER

(1) FRURER () DHEEEEFX
T/ LOBPERE L0 A2 Lz —2 (£

BAIX 2) (22T, HHARAIE 2 5 BTk 29 4F
11 Aokl AR A TR 17T, ZORER T,
TRV A T ELTYFYRATY (LT 27946
EVND) DGR SRR CIRA LEEIZZNEA 10em,
30cm Tho7z. —77, I LRFHAIE 24 H LT
LEBRX 1 T, Y A 7 RIDRAZSERITNH L7tk
HETH o7,

ZOIREET, HEERIX 2 (2B T H29.1212 A 7 HHED
RN RO & HREFESE (MCPA A Y 7B ELT
M) B LTAER, BA - B LY A7 EITR
BL7Z. L, FERIX 2 TIXY A7 HEEMELLE S
FTIZEDLT, H303 LY FAELMD H305 121X, HBom
BIOHILRBUT R -T2, 7235, FBAX 1 TILZ O
R C QIR Z F2HE L CUVRUVDDS, Y A 7 PHETERE L
Moo,

FEAEDAEH (H305) 12, ZEBRIX 1, 2 RIS
LLTCTvaTh (1 FB4AMEZIF) , ~"aALTnm
VAT (REERAEOEBI, BLOHETH 6 DFEF
ZUE) AR L. o, BE-1 of0b 2 FIH
(H307) ("3 K 9ic, FEBRXI1DOY 27 OB E
DVDIRNEPT CIIHIHIh R A FHE L7223, ERX 2 0
A7 PIEDAT LEE 25 enf2 IS B LT kRecooflE
FIIRMED o 72,

- -FHEEE WA e

"'“ —22’25: ?/anh‘%é
: —EEE ¢ g
i --ERE1: 27X EBX2
o - “ERE VAL “
h —EEH 7 X LI O -
# a0 ; W |
=
™.,

EIRE1
5A 6A 78 88 98 10A11A 128 15 28R 3K 4A 5A 6A 78 8R 98 10A11A
H29 H30

BI-5 FRKIZIIT DY A YHE, 7 ADNEEERDOZAL,

- 632 -

55



O, FEBRX 2 TIIY A 7 HHE T ANELL
7o, ZOEE, FAIZER U720 AR L]
L&E$ H309 ITIFBE-1 OAITRT XL 9 ZRfRREIC 7
Sl BbIcY A7V E 7 AOWERE Y. Zhk
D, H30.10 BiTIE, Y A7 VHEEN 45%, 7 A0 60%F
TR L7z, ZOORESR, FHRIX 2 ORARIRDL, BlEsrEE
KX E DL ARVRILE fe o7z, 7eds, ®FRIXIT, #&
B TFERICHIR 318], A 2FHITHAR 3 =], AV A
2 [BIOAEEA NG LT-73, 1Y AT Y ORAJEREH)
Hl4D 2 LITTERN T, —T, EZEED DR
SR U7 ERRX 1 ClE, H309 Bis CRIEERAE DR
APV IR RAF7R S A HEFF LT

F7-, FBRX 1 OfE THAME, BUROFAET. 2 F/M 0
BHHLD 84%0DaX MERBRIADT-. RLXHIZE
BRIX 212 42% 0> 21 A NS RiAD TN,

(2) Z-FAVLUNNELLG-IRFDEEERF X
a) 1 FANEE DR T FEFHODFIFOHNH

BE-2 TR £ O NHAERAIEORAARTOKZRIC, 14
EHEDRA T T T TF « BT OHEFEF LD
FEENPBIE I, TOMEHEERIT, 60% (EBRBALHT)
THol-, Tk, 4% (FEBREIGI Y 1 £%)
20% (EBRBALA 2 %) Llpo TRV FELRD L. A
L, H28.11H29.12 & BERKORERRAIEOEHZIL, &1 3
T TF BT O EEITIEE 100%F55E LTz

H28.10(F=5RBRLART)

o

H29.10GB B L 0 146:%)

FR0IGERIIG L 0 247) L

BE | FEWEDEA IO T T T - hT7F D
WA TSRO RIEROBD EIEROHER)

b) FEEERDOER

FEFRAIE A 2 FIPEV BT H Z L2k, B4
a4 AR OREER 206 H29.8) 25 24ER I
0%, BAXHTUXTY UL, 1 EBITHEHER 20% 2
FEHIL RE E THIfl S (R-658) .

i oo AME o =
EAFHTOEFUS
i S PAVE =u b b
EARITIFFST

== HEE

— R

[ wER
- BBE

AT

10A11A 1A 38 4A 5A 6A 7A 8A 9A 10A11A12A1A 38 4A 5A 6A 78 8A 9A 10A

H28 H29 H30

®-6 ERKI(CBIHEA\ERAY, AZHTY
ZF VT DR R DI,

o) KERRFIZFE DRI & a4 5

HERFEEE R L 70 DREEN RGBS L CX 74
AL, SRR RS R A v ) an 7Yk
Vo iz VAL 3FWEAC, BE-3IRT L DI 24EH
VZRIEIZ Z AV D OFfA~Rf S Tz, B OHERS 2
TR LEDS, 2k D 1EB T 20%EE ORI CTH
STD8, 24EB 1 50~60% DY~ EH LT

£, I 1A FRREAEICER S - 2 SlT K
0, M BB T R X LlTkg/m? (2% L C, EERIX Tl
0.79%g/m? & HRX DK 7 BN Lz, MEEOHED T
BEx DL, FREXOMRFTEED A M IARERAE A FH
T HDEENT I H 5T, 2 FROR= A Tkt
FRX D 1075 L 1HERETH 5.

-
[

HIRE

BANVEDDS EAFDTPIIFYIHINLCIER

HEERHIE OEEFA (1R ) WEAFSOEM (2%8)

EETTE

1840 i (107
(I b AN ras

BE-3 MEIEOEN - FEIC L DI L DEDZL

(AL
ST aait
B =
o ¥l b

e

wh11H 1A 38 af 58 8 78 B8R &

A

A 1of11A124 1A 38 48 sA &8 7H 8A 24 104

H28 H29 H30

BT FEERIXICIIT AR A R EHEA OREERDZ L,

- 633 -

56



5. £

(1) WA CAERFIF ZEMAT 57— R ERPERFEN 5
WEERFIZERT 57— ADRDEL
A EIOFHHEEBA 31T 5 IR — AT, WD HAE

FIEEAA U Tl A R R 2 F5hiE U 72 SE8RIX 1 Tl

EEBEEE D72, BORWRIFRE OREDHERF S 4L

7o ZAUL, BMEAZFENIEIT2 2 & T, R

RS e T DA PG CE T2 7-0Th D, —F5, KM

FIEZ BN O LSRR 2 Ty A 7, 7 X

DI L E o T,

ZOJRR & U ChERRAISE O RIVREE, fEAEFHICK
T DRHFERIE DM EEL, 35 L OEEON 0 IALSEE D
3 EBEZLND. LT, FNFIUIOWTELEL, 4
BOAEHFEOUGET HEO-ERE E L DT
a) HEERFIFE DEFHIRE

TEFRAIE OB RELE, RIEIHREED ST BE
FEPHOO LI 2 LT D, Z ORREERREIL, H25
~H26 DI DOFRERIS CTE LAVTRERA RIS, EAEHE
FHOEREZERA LD, LvL, SRIOFEERED
Y, B L0 ERX Ak bis o THEAEDAE HE
BECH Y, FRIOMEDNIRE S mlRetEnd 5.

b) HEEABHICH T S HERFIFDOERAEE
H305 OFEFIZY A7 HENS DEEEL L V=R

BRIX 2 TlE, FF)SEFEOMAABINCIT AR

EOFAT 1EITHY, VA7 VHEOMEROT ) —

% ARREMHIT 27 DI12iE, ERAEED D272

EMEZOLND. H29 OFE 1 FEBOERTIE, SH, 7

ANHEARE % 2 [BflH L7 EBRX DA, Rz v

VA PEE L E UTAEAEDRAE I L2 .

) IZHEDN YIAHIERE
FBETICBWT, BENSWVEZA1ED 2 & CHEra

R L 2 DAEAEDR AT 2 2 L ASFTRE & 72 5773,

ZDOTDIITA D AREBNEECTH S, L, Hik

RORERRISEZER L, M0 AR E A Y 7= 58

— A1, FZ 1RO D AR UHIRAAALTE LT, &

DERDENGT 2D EBENDIRNZ LR EZ HND.

Q) FRER G2) (28511 5&PERFEA o HEERK % 5 A

T HENEBER

ATEORRER LV, VA7 WS OMERFE L -RIE
L IR DREADIR AN S HFAE T RO DEAE
HPEE LT, UTOHEEAEE LAROMAEETFE
NG ZENEZ B,

1) AERRASE O PR 2 HUERIFI N ORI, &k
OB EEER TS &

Q) FAELEFTINC, AR LY 27 HENFET D581,
RO THE R, SRR A A A m e
THZL.

3) XY DR AL, EOEFTERESES &

Q) HERFIFEEERTHLITKEME

e FAYLSNORANTE L 72> T2V T, 1E
A A 2RSS 2 Cl1EEMED B T U T
TTF « BT F OMEFET D OFIEIZ L AREHERIL
W LT . ke LT AERRISEOERIT A E B XS
5. L, HLFETFOFMIT 4~6 FTHDHZ Lb
S HIT 2~4 FREEEIIAEA e E O Ak LT, fE
FB DI L DIRE LA T DR 5 5.
SEERDTA N T ARV, BT THF Y k%
WCBIL T, HEFAIED 1 FEHOEHOA T, Zlas
B ThOIH FEEZRINET D ETICEL D -7
UL, WEFRRIEA 2FRER T2 Lk, BT
A U CE T RAE ORERRIT 5~10% F Tl L=,
BL, BRIHELTWRNWOT, WAL, T=
Z Y AT E )RR AR T ZNERD S,
FRCOMERFE R ERIRE & 72 DD TR LT-1RICE X
TL D VHAA FEHEED A b 230 ) a1 70Okl
BERIT 2 BIZBWT—RUC ERT 5. ZiULABRSAF
IR EERRES RO T2 EEZ DD, ks, XEE
137272 2 & D, HERFEEE O RIAE T,

6. F&H

1) 24 Lo B SRS 2 25515,
TS DA OREE, [, FEEH, AV IAREELEE,
BRx B L 12 %, — 05, RAETAHNGHE
PRS2 Z LT, 2D ORRANT RATF
IREDRBZAMEFFATRETHD. ZDT Lhb, BAE
T O DAEFAISE 2 B3 5 TR e B 5 ik
IVE DR NS EMERFT DD TH D,

2) FRELLOBRFE RN T, HERMEEE ERIBEO & DAk
MRA LTS, MRS OERANEAR L7205,
MO ORAENFRLTARITAEZ TS 1 41 %
BHEAORPERIT 2 FRIZBW TR EHT 22,
B IRIEA LV /N & <2 s,

HIEE - AGRSUT, DR ERINES ) T
FTSNIZNFITEDNTE Y, BEOEEHZ 2% (2
IR Zhhd, /INERREEE (FEERT), 1HKERE
iz BERRT), IWAREEBB S RT) o EER T
BERSAHEXELL. Z2ICRLUEHOEEZRLET.

BEH

1)  FIREAN « 35 B30T DAk ETEEAl &2 -
AR AR S PRTEOMET, 1)1 B SCEE 55245, 2018

2)  FHIREM  FEERIEE BT DR & A
T-HBAEFEOVREE, W) BfiEm CE 55245, 2018

3)  [EtzciEd BRI TR EEARE2017.

4y TR ERRR - AAVEMRET-EL AR - Kedm, EEENE, 1933

(2019.4.2 241)

- 634 -



) ER Y ML A T & TR PEA IR T 5
BT FERR D R H B

RPHEATEOKRIICHT - BRI R L LT~

Systematic Organization of Research Results
About Levee Vegetation that the River Foundation has Undertaken
- As Basic Knowledge for Systematization of Levee Vegetation Management -

IEE ARV VI TN

In river maintenance, problems occur with regards to levee vegetation, such as the flood control
function of levees diminishing due to the invasion and proliferation of nonnative plants, and reduced

visibility during river inspections.

With such a background, this paper organizes the main research results about levee vegetation that the
River Foundation has undertaken until now, and shows the direction for systemizing levee vegetation
management by reaffirming important knowledge and approaches for future levee vegetation management.

Key Words: Levee management, The type classified survey method of embankment vegetation,
Alien plants, Technique for controlling embankment vegetation
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ANALYSIS AND EFFECT VERIFICATION OF LEVEE VEGETATION
MANAGEMENT USING PLANT GROWTH REGULATOR AND WEEDING

ARKRF - JUAZER - R - FBRTE T2 - FRIFHR 52
Taiji MORINAGA, Yoshiaki YAMAMOTO, Hiroto YATSUKI,
Atsushi HIGUCHI, and Yuji HAGIWARA

VESE  ARMEEA BUIME WIRSHFZERT (T103-0001 BECES X H ARG/ IMEBERT11-9)
2Eas EHLGEE BEREHOTEGR MR (T326-0822 WAL A T H HRT661-3)

In this study, it verified the effects of a new method for combined levee vegetation management and
weeding, based on the issues obtained from previous knowledge. In addition, it systematized to properly
select of the effective methods, and it simulated on the procedure of select the effective method in
Watarasegawa River as a case study.

As aresult, the effective and low cost methods were clarified for each vegetation type that grows on the
levee. But only, expensive methods are required for some vegetaton such as Johnson grass, Pueraria lobata
and Trifolium repens. However, as a result of the simulation, it was shown that the cost reduction effect
can be expected regardless of the managaement status of levee.

Key Words : levee vegetation management, Plant growth Regulator, weeding, Watarasegawa River,
effective and low cost methods, Johnson grass, Pueraria lobata and Trifolium repens
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