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Abstract

Spread of Water Hyacinth continues to be a significant problem in
irrigation systems, such as blocking water flow in canals, shallow water source
in reservoirs, water quality problem, effect on aquatic animal habitat and water
scenery and reducing water supply to irrigation area. There are many methods of
water hyacinth spread control mechanical, chemical, biological control,
utilization and combination of applicable methods (mixed method). Mechanical
control is a safe method but using a lot of labor and high expenditure compared
with chemical control, which is more efficient and has a lower cost. However
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there is a constraint on users’ knowledge in right application of the chemicals.
Biological control is effective in small area and takes a long time to reduce
density of water hyacinth. Therefore, biological control is not widely used
because water hyacinth has very high water content, about 80%. Bureau of
Research and Development has been researching to control water hyacinth for
protecting the environment, optimizing the cost, improving the safety and
effectiveness by using extracted (1,8-Cineole) mixed with chemical agents
controlling growth of Water Hyacinth 2,4-D (2,4-dichlorophenoxy acetic acid)
in salted form) and surfactant (glycerin) for absorption enhancement. The
research consists of 3 parts.

1. Test of the efficacy of 3 types of mixtures: eucalyptus oil
(concentration 10,000 ppm) + 2,4-D disodium salt (concentration 10,000 ppm )
+ 5 % glycerin (concentrated) at a rate of 10 liters each. Every rate uses 5%
glycerin of total solutions. Eucalyptus oil and 2,4-D are variable in volume ratio
(v / v) Eucalyptus oil: 2,4-D, 100: 0, 75: 25, 50: 50, 25: 75 and 0: 100 Plan a
CRD (Complete randomized design) design with 6 treatments (Treatment
Replication: Mix the dissolved ingredients together, spray all over the water
hyacinth leaves grown in an 60 cm diameter pot. Evaluate the effectiveness of
the mixture by grading the mortality according to The European System of
Weed Injury Evaluation, and Weighing of Water hyacinths before and after
spraying at 1, 3, 7, 14, 21 and 30 days, found that Eucalyptus oil compound -
2,4- D disodium salt at the rate of (v / v) 50 : 50 and 5% glycerin of total
solutions gave the most effective and rapid control of water hyacinths, causing
the death of water hyacinths altogether. Name this mixture as R&D. 62 RID
No.1

2. Testing the efficacy of R&D. 62-RID No.1 in house conditions,
selecting 3 types of mixtures from the most efficient rate test (item 1) consisting
of eucalyptus oil + 2,4-D disodium according to the results analysis, glycerine
should be reduced is 2.5% of total solution. Therefore, R&D. 62-RID No.1
contains eucalyptus oil (concentration 10,000 ppm) + substance 2,4-D disodium
salt (concentration 10,000 ppm) at the rate (v /v) 50: 50 and glycerin. 2.5% of
the total solution was experimented in a 10 cm diameter 60 cm. Basin with a
water tank made of water hyacinths in 2 formulas. R&D. 62-RID No.1, 5
repetitions per batch. Evaluate the efficacy of the substance by grading mortality
according to the European System of Weed Injury Evaluation and and Weighing
of Water hyacinths. Follow and assess the environmental impact with water
quality monitoring before and after the control at 3, 7, 14, 21 and 30 days
showed that the water hyacinth mortality results significantly different from the
control set, completely dead water hyacinth and water quality. There was no
change in the irrigation water quality criteria under Article 8

3. R&D.62-RID No.1 solution application triplicate testing was
conducted in 6 research plots of the irrigation area of Nong-Nak Canal, Khlong
Priao Sao-Hai Operation and Maintenance Project, Saraburi Province, Regional
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Irrigation Office 10, conducted an experimental plot of 20 meters length, width
of 20 meters, depth 1.30-1.50 meters, in total of 6 plots with 2 water hyacinths,
consisting of control formulas with R&D. 62-RID No.1, 3 repetitions per set.
Evaluate the effectiveness by grading mortality according to the European
System of Weed Injury Evaluation and Water Hyacinth Weighing. Then
monitoring by taking samples for testing was conducted at day 0, 3, 7, 14, 21, 28
and 60. The result showed that the R&D.62-RID No.1 solution is significantly
better than the other solution and has good potential to control water hyacinth
with and few effects on minimal environmental impact. Follow up with the
environmental impact assessment by chemical water quality monitoring and The
residues of the substances before and after the control at 3, 7, 14, 21, 28 and 60
days were found to be more effective in controlling the water hyacinth than the
control plot which gave significantly different results. Completely, the chemical
water quality analysis did not change and there was no residual effect of R&D.
62-RID No.l1. at 14, 21 and 28 days, the amount of 2,4-D in the water is very
low, 0.00153, 0.00978 and 0.00124 ppm, respectively, in the water quality
criteria for the protection of freshwater resources of the Institute. National
Inland Fisheries Issue 1987, Department of Fisheries (2,4-D substance, the
highest concentration allowed to be 45.0 mg / L). At 60 days, 2,4-D was not
found in water. 1,8-cineole and glycerin are biologically active substances,
which are decomposed in nature by microbes. 62-RID No.1 to control the
eradication of water hyacinths from irrigated areas, which is an effective,
convenient, fast, cost-effective, and safe environment.

Keywords: Control, Water hyacinth, Biological Substances, R&D. 62-RID
NO.1 Solution
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lasi/AguRiuns Armsthli Asveziaan 30 Yu asazans @, 62 - RID No.1 uagyamuay Sy
nsn-ans IndlAeaiuegluga 6.00-6.55 dAmsthilnin egfluy 810-910 lilashmi/imuiuing

3. NanIVRERUUTEAS MwesEnTaraty @, 62 - RD No.1 lunseuruidarnauyniu
fuflvaussmu Uinueeessvue eremuaina Tsimsdsiuanigesnyaneande-aly Sminassys
difnnuvaUsznuil 10 HaaNATEIET 3 MIvAdeUUsEAVB A MYBsENTANTaYaNe @am.62-RID No.1 Tums
fdanaUYIN Aiszezian 3, 7, 14, 21, 28 uag 60 Ju TufiufivaUsenu U3nananssy UL ML IR
Tnsamsaniuaniigsnweseandsay fminassys mavsadiualasmslesuun wuiwdansde
yiufisvezna 3 Yu Wisuifisuaziuuadon1sme genaaouasinAuYIIEIAY AzLULIAY 5.33

YAAIUANRNAUTINIUNR AzUULRGY 9.00 A1 t 11.03 ULagA1 Sig. 0.00 FailA1daendn 0.01 kaAvi1Ym

9

[

a 1 1 Y 1 a o o Qad'
NAFDUNITRANUAITALANY dIN. 62 - RID No.1 WagynAIUANLANAINNUBY1NUUYAIATY NINEHAN

o
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52AU 0.01 MEINSRANUNTTEEIAN 7 ke 14 TU YAVAADUATSHNAUYNSUMEAMILLARY 3.67 Uay 2.67

1At 10.61 waz t 12,73 A1 Sig. 0.00 LAAYINYANABUNMIAANUENTAYAEY &IN.62-RID No.1 kasyanIuAL

'
aad

uandnstueglfeddmeaiAfisyiu 0.01 ndsnisaaviuiiszeziian 21, 28 way 60 u Yavadey

yhaneinavaelaeduds azuuuade 1.67, 1.00 uag 1.00 AwEdy YARITUANKNAUYINUNG

AzuuuLRAe 8.33 1fA1 t 22.00 LazAn Sig. 0.00 Fsildaundn 0.01 LansiIyANAREUNITAANY

asavany @, 62 - RID No.1 uazyamuauuaniiuegsiidoddynisadffisesu 0.01

Ml 3 WesudieulszAvSnwvssansansazane a8am.62-RID No.1 Tunsisainauyan fisses
a1 3, 7, 14, 21, 28 uaz 60 Ju Tuufivauszniu Uinmesesssuneti vy

Tasimsdaduasinsshwaaeanie-ali Iminaszys Ingliagiuunsaenanisng

LWUU European System of Weed Injury Evaluation

szaznan (u)
WA
3 7 14 21 28 a0
AUAN 9.00 867 867 833 833 833
g2, 62 -RID Nao.1 533 3.67 267 1.67 1.00 1.00
t-test 11.03 1061 1273 14.14 2200 2200
Sig 0.00 0.00 0.00 0.00 0.00 0.00

NaNSMARBUYSEE NS ANMvRIENsANSAYane @a.62-RD No lumsidndnnuen
fisznznm 3,7, 14, 21, 28 waw 60 Ju Tuufivenssyiu U3nnnaemuemn Imqmiﬁmfmasﬂﬁq%’ﬂwﬂﬂam
aernanlyt Savioasys Usmliuememede3smadainn Quanttative) lnemsdaiwiinan uastiwin
WA (N3/N519R%) AaensIedl 4 wudwdamsBemiuans iszeziaa 3,7, 14, 21, 28 uaw 60 Ju dledins e
AaAewiinanua U mansvhaes Ut avRaeudieauanA T UYaRUAN Tde Sig. e
31 0,01 waRTI MAVIPABUNSAAN UANSAYANY &INL62-RD No.1 uasampunsmni e ueg 1l ieddtymeeiia
fisediu 001
M3 4 WisudieulssavEnmwesensansazany @62 - RID No.1 Tumsidndinauym fissziom 3,

7,14, 21, 28 uae 30 u luuflvaUssmu Vnumsasmannn Tasimsdaiuasizeinm

= v ~ & 3 o H o 0% o
ﬂa@ﬁLW'iEJ'J—Lﬁ'ﬂW Q.ﬁ'ﬁmi Iﬂﬂﬂ"li‘lﬁm"lmﬂﬁﬂ BAZUIRUNLAG (NSW/HNT1URST)

Fruzan (Gu)

TERILRal

ae

7 14
uwia

593

uia
!

21

e

a0

uks
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HANITIATIEVAMAINLT Lagn1sAnmIUuNannA1slul1ve9a15AZATY d9N.62 - RID

'
o v w a

No.1 NaulaznaInIsAIuANMIARnAUYIN Nszesiaan 3, 7, 14, 21, 28 uay 60 U Aaen15duny
fegnatluulamadevuinafiuiivalseniu Aapsszunet Arosmussun tassnisdsiuas
Thgsfnwnaeanien-anly Sminaseys desiegnaiieseinuiinaas 2,4-D luwlamaaes
Tneu3en fesufiinisnans (Wsewelne) $180 uaznsaninnmnimimiaad (Chemical analysis)
éhaLﬂ%iaﬁmmmwﬁfn,t,wﬁaim (Multiprobe) lngn15ingaumgil (T) FUTuneendiauiiazaisi
(D0) AnAstdunsa-Ans (pH) wazArnsunluin (EQ) msigamadl (T) wagArUSunaeendiaui
avaneih (00) wuindudnwazamuaminsnusiaunmiivaUseg auanes 8 fiszerinan 3
Ju @1588a18 @I.62-RID No.1 uazynpiuauigungiilndifssiuaglugie 27.82-28.23 941
wauda AUSneendiaufiazatetn egluts 4.30-5.11 Tadnfu/Ans fiszerinan 7 Yu arsavans
#IM.62-RID No.1 uagyaatuauilgumgiilndifesiuegludig 27.84-28.75 s aideud ArUun

gandlauiiazanein agluyig 4.91-5.91 ppm. Niszeziian 14 U a1sagaty @In.62-RID No.1 uayvyn

AIvAuilgaumgillndlAgsiuagludig 27.09-27.46 sarwaiea AUSUIMBDNTIAUNaza18UY BY

Y

a

Tu%29 4.62-4.94 ppm. A5zez1Ia7 21 YU @13a2a718 @I0.62-RID No.1 uazyaAIUANTlganad
Tn&iReartuglutag 27.38-27.76 asmueaidioa AUTinmeendiaufiazatei eglutas 4.60-5.00 3
ppm. Aisz8ziIa7 28 Fu @1savats @an.62-RID No.1 uazyamuauigaumgilndifsstueglugae
28.80-29.79 permnwaiiua AUSinaeendauitaraneth ag/lurag 4.79-5.10 ppm. SzewlIal 60 Tu
#1392A18 @IN.62 -RID No.1 uazyamiuauilgamndl IndiAesiuegluye 28.0-29.01 ssmiwaigya
AUsInaoondiauitazaneii ag/luv9 4.89-5.01 ppm.

WA NN InAP BT uNTA-Aa (oH) wazAtnsthlgin (EQ) wuinfiszenm 3 Yu nsazane
e 62-RD No 1 uasegprruna fianemuidunsein TndiResiuetlut 589600 Wudnvneanmmitdeudng
Hunsndntion Ss¥nedlunasioylau grumminteussyng sasnem 8 Sl ogluga 17001797 T
Tslani/Awu s Asvezinan 7 Yu ansazans @ 62-RD Nod uaseymenuay daeudunsaans IndiFeety

ol 590600 Budmunsamnmmideuindunsaidnos Sdneglunsioylau fenmsiiaii ogluda
1700-1860 lailasla /A ains Armsthlain fisvevim 14 u ansazans @ 62-RD No.1 uagyapua fien
euiduneing TndiAssiueglurae 588600 Wudnunsanmmiroutidunsadniios §eoglunsi
oylay Sennsthlyiin eeflurae 17231823 lallaslni/ v s Amsthlain fisveziom 21 5u ensazany aom,
62-RDNol uaearury daensluninan ndiRssiveglutg 611690 fiamstluin el 1663-
1723 lailpsland/wufisins fiszevne 28 u ansazany aam.62-RD No 1 waztyaruAs A mnudunsa-sing
Tn&iAvsrueglutiag 597690 @l Amsuiilniin eglugas 16201790 lalasTan Awuf s Aiszeznan 60 Tu
ansazany am.62-RD No.1 uazaamuny daeudunsnans Indidesiuegluaag 597690 Al o

Tuaiag 16201790 Talleslant/smuRues WA NwaA LN AN IYEUSEVINU Franesn 8
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HANTTIAT WV HANNA VBN TAZANY an.62-RD No.1 NiUsenaun teu Uy maUss (1,8

Cineolel2,4-Dtglycerine TumMsid AR NEUAT ADULAEVA INMSRAAN U Seazian 7, 14, 21, 28 uag 60 Tu g

ApmzimnUsunm 240 luun Wewinans 1,8 Cneole Wuansiiegludwiugaduda Wuansdnm annsess

anesialadne Tusssm i edwise vingeeameninuegnalu msdesivuSing 2,4-D il nanunsnd

1 5 naMIATIINUIN 24-D WUTN YARUALA DY Wasvid M IAANLTssewIa 7, 14, 21, 28 wae 60 Tu Tl

WU U3y 2,4-D Tunin Not Detected Y aniasmagauansazans &in.62-RD No.l fiaukasa n1snaaeud

svenan 7 34 linwu 2,4-D Tudn Not Detected Seeiziaan 14 34 wu U53nau 2,4-D US3nad 000153 Naansu/ans

Srazan 21 T WU 24-D Usinas 000978 HaanSw/ans sxetian 28 11 wu 24-D Usinas 000124 Laansi/ans

warsEeza 60 Ju laiwu 24-D Tunin Not Detected

M 5 MAATEANUSINENSINANUB%ENT @n.62-RD No.1 Tumsidesnau

A OUMALYIRINMSRANUN SEaznan 7, 14, 21, 28 uaw 60 1 Tui unvaussynu

Uinrseniuenna lasmsdaueeng s vl Jminassys

TreRwsevivnyUsanas 24D Tuun

ar

— Iy \
YisTaTwraan

AzuAn (mg/L) ga.62-RID No.1l (mg/l) WLIELWR
sy Not Detected Not Detected
7 Nol Detected Nol Detected
i4 Mol Detected 0.00153
21 Not Detected 0.00978
28 Nol Detected 0.00124
50 MNol Detected Nol Detected

Ve : anasgIumseylatUsinaens 2,4-D Tundedivsinalliiu 45 mg/t

A a LY ’é A 1 a v A d' 6 ’oj ~ v
LRI 1BNENTITINT ADIUUUTELIUIAALAITIN QUUN 75/2530 1389 HEUNA EUNTNU MW BNTIANATDN

NSNENNTENIUIN

AN 6 ATNLANINIIAAZLULNIINBVBYIVNTLUU European System of Weed Injury Evaluation

I'v: Wy
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TuVnm e Lot S

" —
L diarn
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d15azane WHEUA1TAYae YnueAanua1Iazae
820.62 - RID No.1  flaun1saanu

-~

:
m.;\?

o = 1 @ W = 1 o W = 1 @ W =t 1 o @ g
waadanu 7 vadanu 14 Yu vaedanu 21 Yu vaadanu 30 Tu M TAAMNIWIA
d o &
MeAsaIInilsay
(Multiprobe)

g‘dﬁ 1 MINAFDUUILENBNINUDIEIIALAY @IN.62-RID No.1 Tun1simiadnaue Aszeziian 1,3,

Y

7, 14, 21 war 30 Ju TUaN NS unaaasusn fhedafy d1dndtewasimun nsuvausenu

ANVULANAUYN yadanu 3 u wadanu 7 Yu viasdanwu 14 Yu
fiaunsanmy

»

-

W = 1 - W =t 1 W W = 1 W @ ’0’
viaedanuy 21 Ju yiaIannuY 28 Tu VaIanany 60 Tu mMInTRdARNIW
d W @
I MBLATaIANITIY
(Multiprobe)

5UN 2 ManaaeuUsEaninImMIBtansazay @In.62 - RID No.1 lumsmdadnnuyin fiszesiia 3,

7,14, 21, 28 way 60 Ju TUNUNVAUTENIU USHIUAADISEUNY ARDINUDIUIA LASINISAIUILAY

[

Un39snwnaesnied-tanl Saminaseys
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n15AUsIBuaraUNanIsINY

1. Han1sVAaUUIEANSNINVRIAITATAY @IN.62 - RID No.1 Tun1sAruaundn
fnnurrlufiufivaUssny Ulnaeaesssuiet AremuaIIA Iﬂ3&miaiQﬁWLLazﬁwqa%’ﬂwmaaa
Rl Sminaszyd drdnnurausemuil 10 wuiriuszansnmluniseuaumdadnauyan
#ffian san157 shlsinauraelaeauds waslifnansenusionmnmi

2. wanshnnuuazdssdunanndslutivesansazats @, 62 - RD No.1  flay
WAENAINITAIVANAIARNAUYI fiszoziian 3, 7, 14, 21, 28 way 60 Yu ﬁwmiejmﬁuﬁmsmﬁﬂu
uwamadeuuTnuiuiivalseniu aaesszutet Arsavuatua lAsn1sdninuagiiasne Aaes
Wil Smfaszyd deiregnaihinsgilaguisn fesfiRnsnats Wsemalne) S uay
n3Tanan N IMaAT (Chemical analysis) feiedasinAmuAmuuLTsm (Multiprobe) w1
nEan13dnniuans am.62-RID No.1lifinansznudenmniminlufinisudsuudas nslinsevin

USUUENS 2,4-D Na9N1SNAaauans @3n.62-RID No.1 wuuSuiad 2,4-D Uagunn N5288a1iinis

mevaainauy weglutluulamaassegluinamiauninii ien1sAuATEMINEINTENIUIN
anduUsERnIauiewd atui 2530 nsuuseas @15 2,4-D seRuanududugegangusenlvisllaen
45.0 §8an5U/ans Nsresiian 60 Tu Anaurneieanastaunldnulsuiu 2,4-D lanungnauees

fnnusinmds Tdiinns3msnginn @15 1,8-cineole wasndwodu iwsztduaistininaziinng

danelusssuyAcegaunidnie U Felddndusedimzinnanndng

UaqUuiinisldans 2,4-D disodium salt Tunsaruauidadnauein 1Wuisn1sad

a a 1

Usgansaimudiliosannisleeslivielaoncu 5-6 Talus waslindumaudneguwss d1unsldans

AN NTININIG wazdivszdnsamluniseuauidnlanadianizsisurssiauiiuu d1aglnla
Az = ) a o

USEANBNNTIANAITUNSHANAUENIYRADY 19U @15azany @In.62-RID NO.1 Lﬁuaﬂimammﬂﬁmus

Y

[ A

AAUFE Fellansdnfity Ae 1,8-cineole NiAmanTAtuN1sdugINIsaSyAUlAvTaIY ausaaansdn

o

a a 6

IadglusssuAmedunignie WU dnunauiunguansaiuaunisiasaydiulavesiig (plant growth

regulators) ¥iln 2,4-D (2,4-dichlorophenoxy acetic acid) Iugﬂﬁummﬁa (1510504, 2555) wlallu
ANNNTUg N IiRsEnsuUswainUng uasnaNansnawesy gliidugaauda uavans
2,4-D navazaaduilefeniuwazdreidigluresinaurnléiisatu nsvianensenisaauguindn

AATUDENTINGT Atua1Taza1y @In.62-RID NO.1 Wuasaratefidusednsamas ansndng

FURNAUTINLAIUA nunInAznaUTBIRnAUYINaLis Tndu wazlasndumadanInwInaal

YDLAUDUL

HAINATIdansazaney @, 62 - RID No.1 lumsauauidadnauytuiunsayseniu

(%
v A v A A

PUIUSLANTAINARNIN A5IEa15ATRTINUTINN (Bioherbicide) wagn1shaas1nIInRNAuYINg

Aoudvazlanatoy nsizazinisasaiulnvssdnausinuunlng (Regrowth) vinleinsanis

o
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v v A 1

muauidnliualy wiillosnnansidndaiivdinmduasivasndeseuna s bifinansznuse

¥ (%
= a 1 o [ o o w

dundou widelin1sBanugIaiys Ase vldewdssuysziadiviuanlunisatuAuidn

(%

AnauYn fatuadsiszdnsaduayuliinisly a1sazate @, 62 - RID No.1 lun1saiuauidn
Knaugntuiiunvausemunitymnisunsssuinvesinauen aelulueuian

UIFTIUIUNU

F3dne ylinuen wuazAme. 2557, UsgdAnSainvesarsadnainluyaduda (Fucalyptus
camaladulsis Dehnh) sian1stasnumannagkdssiudlznas (Phenacoccus manihoti
Matile-Ferrero). A1A3% 1 nALUlagN1SIAYAS AMEALULAE UNIINYIBYUNRIFITAIY

UNIE1IAA.

Unun fingvasidl. 2551, @1500NgNINNTININ..AUAIRINNTNYINTTIN MV lNY. Audiug
Fenssuskazmalulagdinimuiand drdnnuiauingrmansuazinalulaguagii

NSENTIINLIFERNTazNALULaE.

WUN A37930a . 2540. N13AIVANTYNYUN. INe1a15V0IENIANINGINITIYNUAIUTE WA LN

n3amm atufifiy (2537-2540). Wi, 38-44.

1310500 R8R18. 2555, @15AUANNITRTYLAUIAVRINTY. AUGINYUTNT. UNINNRET1UAY

UATAITIA. TIMIAUATAITIA.
4vn1 ASLigy. 2530. WsaUlditn. ARV INGNBANERS. ANEINYIAENS. UN1INEISBLNYATANENS.

232 .

a0 Uy sEuanINUYaYIF. 2530. tnaaigan Nl LieN13ANATEIMNSNEINTARIUIAR nINUTENN

NIENTIUNUATUAZANNTOL. NFanns. atun 75/2530.





