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CIW'TEil 1

IftROIIJCTI.

&,lvi8i••ol••!. i •• a.l... Ilo.*ia. ~TP. aq.a~io weed

ot o...on GOour_.e thr01lC"_~ ~Ile world. The Inf••~atl_ 1.

partie.larly seyer. 18 tropical .....b-~ropl0.1 8a~loaa where

the warm In1811. w.~.r. and the 18ere..lac a••ber of ..._ ....

lakes and waterways toster tbe Ir..~h aDd .pread ot thla •••••

The S,IYi81a I .... raaks ODe __« th. t.a .o.t wldelY apre"

anaatic weed. 18 I.dl.. lfh11. 1 ta pre.ence baa bee. Dotioed

1••or. tban slxty dlatriot. ia 'iae o.at...,., iaterestingly, ~be

two state. a ••t attected by thia ..... are Kaabll1r in ~b. aortll

_d Kerala 18 tbe ••th.

Th. apeci•• Salviul' ,olel!,.100.11y known .. "Alric..

payal- haa spread i8 eaOl'aoa8 fla_~itlea during the laat 25

yeara in I(t>rala. T. weed b•• by aft oeeapi.d tbe ialand water

aurface••f Yirt!lally .11 diatriot. of tbia State. !Jeia,

oapable of prolific crowtb an' rapid _Itipllcati em, the we.d

apread. like 811 extensiye oarpet ov.r larae area. of water

bodies lD the cour.. of a tew .ont.... Thia ill tuna obstruets

iDland D,Yi«.tt08. tre.h water ttabiag •• other b,y.roleatcal

CODcerna. la tbe Xattaaaclu reli• .cJ tbe kole laads of

Tr!cbur Distrl~ where the iDI.sta~i.. i. tbe beaYlest ta tbe

atate, thousanet. of hectares of oaltlY'ble land haye be.

t nvaded by thi. dre ad tu I ..eed. EY_ tbe daily 11v.. ot peop1.

in this region, who depeDd on theae w.tera for d••aUo eODawap­

tion, haye beeD affected.
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Several tecbnical Ii teratare b.ye repeatedly cllrOlliol"

the deYaBtation broagbt by thi••i.a.trou. &fiuatic weed. Total

eradication of the weed i. probuly _ utopiaa idea; _din

80St c•••• a..ece••ery. But the control, that i., reduoing it_

presence to a aaDegeable le.el aD' .aintainlng tbat state

through perioct1c HUS i. aot 0111,. de.irable but al•• iaperativ••

Aq.atic weed. OeD be c_trolled by several _M_ ..pl0718&

aanaal, mechanica4, c ••ieal, or biol.lioal ..thoda. Although,

all of tbeae _theda bave b att••pted in tbe pa8t wi ttl

li.i ted suceea8, 88 of now _1 a_trol, that i8, pt17.ioal

reaoyai rea.lns the .1,. .ffectlYe _aDa of c_trol tra- tile

5alYInia wee'. AD l.port_t reas. for tbe present ne.ativ.

eCOIIomic stataB of mechanioal c_trol ••thGd. is the lack 01

monetary returDB tro. the barvested pIenta. Large .cale collect­

iOD of the weede tro. the waterway. by aul table aecbanlcal

equipment and their economic utilisation to defrq the cost of

collection ie aD app.aling c_oept. Tbi. would re.alt i ••eetl­

free waterwaye while proylding 8ft extensiye YeetatiOD r ••ource,

eapecl ally attv.-.tageou. to developing couBtrle. Where for8&e 8DcI

fertilizer are In sbort .apply.

The Depart_nt of qrlcultural EDglDeerlng of the .Kerala

Alrlcultural University haa eyolYed a novel design concept for

the mechanical collectt on of S.lYlnia. ffhe present project ie

••ttempt. b88ed on thi. de8igB concept, to develop a prototype

SalYlnla Harve8t1D~ Machine and eY.luate it. performance

characteristics a_fer acta.l field cGDdition8.
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CJWItD. II

&8VlU or "',lL\fUal

1.11 Orilla ea••Iatrl-.tt...

, a.lnnl. ia • 'no tl..tl....-flowe..l_

pl_-. 1 .'er 'utI" _.1.1 • U.tl1 "•••fitly.

tile ap••i la tile ' 11 ..to ldi•••, Ke l •••

t'... 18 ••, AaiaD •• Atri waul••, ••• tleaal"loed M

S.lyl."a 1••• "Ll. If, Iaa8 .9W M_ iel••tlI18. ,. be •

dl.~I.ot tea 4 8&1.181......,~ Miiebel1. AlthO"",

1oeall,. -"1"1... ,.,.1·, W. at••ll. water fera i •

• f..ally • JI&&.ive of I_t.t.. ..........0 .4 Is prouahJ..y ot hortl­

••ltaral .riglD (Hit-ea.ll. IOT3 a).

a•••r'••Jao. ,bat SpecS_•• ., __ ., '&lie a,.elea or

5al.1111•••,.. p.....at 18 ,he ••".ie 8eJ" •••t Rl••• d••ir.,·

a..th "'ri••, t. INI (.I•• lit,). Aa 1.1.t•

••1.at U." wi'elr iI til. Karitlo

Ile••r ••lr (Mri••) la lla.. At... Uu. It WM •• '1••'.'

Utat 101.t.l pte 1.- .....(11 •• peroe.t) .,

wa'er t t. til. 1 (JU' 11. 1" ••). 'l'Ial0 ••at ..an

b.en a p tl1. rea••• to eall tid_ Mr1..aa VlJ¥al

(Vu,,,•••• 1".).S..ltborpe (IMf) ROIl.o. ,Une) _._

.lIreate Ie' th trlb8tl_ of tIlto 1. ttle trop1e.l ....

•• t..-trepteel ,10110 .f the -.W i ..l.dla, Alrl ca, Sort LaBka,

Inct la. IDdo le, Mal.,.I. ud .....atralla. 1•• _un.,



•....0'.. wi... .... he1, 0' • ,•••f.l .atr.. Wh1... r•••".M 1.'w-

••,•• fro_ • ,.tal of I. '.,••/la1- Tern' e., V " •

. • 1 (1"') rY•• , , Sun '1' 1••_

•••tl..... 1. eo. 10 .i.ut 1. t _,.,.. The "

al•• rulred aa1 1 _ tt. , w..6I.q .pr."
eq.atl (Ap' ls I).

a.12 I ttoa lb, ,.tl. 1. I'8l'ala.

Lt ttl••• Iat ., , , a.trod.ott.. .,

aa1Y181. 0" .f til t _a..__ 'al 'aot.l'. wtdo" t ••l-

11t.'.d It.. Mb••'l._' .pr." 18 W ••, ..... Co. aD' G.,

(li'fl) !'ep"'.d ,tl.t. ..k..... '1M _ 1•••, e.l_••, It.

••• quit.e ll.uly tlUlt "h. lal la &.trel••_ Ir_ Ceyl..

(Sri i.U&&; aDd w•• tl.... 1. ••'U.' 18 ..Pl pe.' ......,

1.64. But licO(ll'd iDa t.o G••r •• (It'., 18") p1..t. ••a_

1a "erala before III', 1. Mil , '-r..,tit ,.

frl ..and.._ tre. Ii•••l ..e t teal••l •••t... It ... p.....-

Dle "lIat a f..IN .1........ ,1.'., ••••,.. ltlentl,. latl'e-

....ed iaio , .. ClaaJrkai C••1 ... Y.lt Lake Tl'ty.ctl1lll.

_rv1 lttpl be".. all ••, ..,.,t.... 1'be •••,.

rapidly apr Ira_ to otl'ler ...... ta toe itate 1»1 ab811l,

1960. AI•• , aee tlr~lJ11 to 'fb._ (I"'. l&TT. lVfe), Sa1l'1Ja1a

••• Ilr8t BottMd _ ...e' .....1, • 1n6 1,..lt dar1A& tbe

."r•• ., an extttDal.,. f\Uney 01 tbe •••081.., f lor. of Vel.

~Trt .,..dnafl) andertaken by tlae ..ther. 'tile weed waa .e. 1_

,.et" tie W., ..all ;.tODd•• o_ala. .. 1... I.• ..s()o1.~1_

wit bot.... 'n_ Iloatiac plu'•••ola .. Blebborni. aDd ltl.tie.
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na'.,,1' alelat be ,tae meta, .arla. t.ta. 1.., tw••d hl'11

'eoad•• Suyl.t•••1••' ••••,.. '0 , ., ,.. 10,000

...., Of , ...y fl. Y. 18 , ,t 1'.,1_ aa....,

Ie ,000 0...... i. ,. Jr.l., 1 ••• ., Yrlotaar DI..,rt.,
('far~ ItT4, ".,,1"8). Tile y o.....ted Joi.t.ly ...

• 11. Kerata Alnenal"'ral Dut•• ,".lt, til. C.llout. Ualv.r"",

darl., 1"'-1' .... al•• 0-.1.... , SalYla'. t. , ••••,

tbr_~ t tbe lOY 1•• Are•• ef th••toaL nt,1... '1,9 ...,

'l~O _(18.t per••nt of , .. t.'al ). Tile we•• 1.

1•••ral1, ab....t. ... bae Det ad...r ••1¥ af, tbe p......

p"', tt.1d. I. tbe a.rihera dl.trio' la "e .leya\ef

",1011. lUre ratlt_.tltl"~a .41 MM._ tb.lu. 01 , •

• -t.te (C.ll.' 0.1.en1"'. 1M', , 1.'1). 1'he $ta'. De,ar'"

•••t ., "&1'10.1,&._ '1 ' ..rt•• 'b_ pe. pert ..

• , htt••taU. bet_".. 1' t ., ,. ar•• 01 ...ter ••1"'"
o••re' .,. ,Itt. weed i. 'b. no1. .,.,. 1. _oUlld 2 lM..

"ctar•• (".'''''', 1.0). ' __1 (1110), • ,. oth.r baD', h •

.... • ...... e•••~."t••••tt••'. Ie d •• t~•••• ".q.lr-

, ta, reltOt'al .f 'lao w... t ....f , .. .,.. of .. 1Mb Mot.....

t.r the entire .tate.

2.21.Uerpbolea

The pl.t bOdy of Sa1Y181•••I••t. 0 ••1a t. of a aleader
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laoris.tat .M••tale1a ....... pair .f Iie","-all.,.. fl..~l..

leay.. •• .. .ploal arwta. ,"at (Pi ~ .1). PI' .

Ila•• a tid ft_1,. d1 nb " l.af. ~a1ylDi•••1••'.

dltte 1' tr_ .IMr aq••10 •••081 pl_,. iD tbat 1..

baa u. I' 1..........1"1•• 1• ., wldob abBorb••a'.r ••

• at.. te.t. perf....1•• t.1a. fa.'i•• ., tb••••, ....'a. Ja

....'Utt_. it 8laO ut•••••tab11i••I'(5ealt.hWpe, 1"T).

S.lYlDi•••1..... 1a .....l.c....' .. wl..lt.t.a ..... SalY1ai.
f ....

avlC81 '1'.' It, '1M p , 1_ .t..tIt,tat .hat... • f

•••11 11 1••, 01"00ar,•• 1 _. 0" le•• In dl_' .

•••tal.184 •••''IF ••pt., .~.r",l.(d~. llf.}.

2. 22 Re pradl,IC t1 •

Sa,lViDl••010.t. 1. llo~Ori_ f • • t., .n.....17 1d,1a

rfit. 01 V6aotbtlv. PI"0.,"&8U.. ·1·... 11""'1. a'-_ are 1'

nraken; e ..o•• yiol..... di.t..."... et w."r -, rapid .

Or .'''_1 wind••batt,,' ... ,lie pl••t It",. 1.'•••,. I ' ••

_y ot ih••••0'.0"."61._'0 ., , 1.. _ 01" ....

btl4. i••apahl• ., ...cnrl&« i.'. aD l.de,•••, pl...

(i..l' .....VO. 1"', Mi'."ll. 1"').
1. tact, In all S.lyle1••,.ot•• , tr a'i ..... r..

I.ner.tot. are ...e pl••"l...t ,It•••••1 ' .. _aal pre-

p.,nal•• (Ltiyal It arewa1, 1~6). Mito_l1 U.no} ...

~'1l1'1ul. aol••ta '.1t.ec1 .a 5...,.1..1.'.) 1......,"'1••f f.__
•

..., 'VIable .por•• and ot ,1' a..l1,_



FLOATING LEAVES

\

: ..
" I\' (Anonymous)



.aln8i_ .01•••• o. """"ft ,. 10" period••ado..

0 ••11"1••••nt_our_le '0 Il. T pl.t 1. able " •

....'11 ye flue"...'1 •••8 tor 1.Y.l ucI 1. ,. rilil' ooadi tl••

will ....OYer rapidly' pl'1. p l .. Of IICIYer.lt,. •

• 'tlD.1I (INl) ......1 t , ot 'OYOlop••8t of

S_ly181_ 1. I •• lCar1b_, (1) PnllUY St.... , (3) S.cOndary

Stage, and (3) 'rertiary btq:e. 'be Pr18ary 8t8&8 18 .l!.\)oerall,.

to !Je found lIenr the shore 11•• where .atti of.llt space 1. aYa1l­

alJle tor l,or17Grlta} e:rtanstcm. 111 thts Btll.ge t tm plant 1.

cmlr.cl.l·1".d by lOl1l~ intornodo••d t10atl.. leBY(tf; wlUcla aro

.ore or 1••s rGUlld.. aDd qui t. _II, .owt 10 _ In cU••etro

(Flc.a). Witbin at."" ..... le•• tie plant •••al1y exbibtts t.
Seoondary 8t~.1:. in whlob ttMt floatlll& I ••veale' ....... laraer 1.

si zc (ailout 23 ;:1. in lent~t" tutd as _ 1. wid th) and partl,.

folded Into a k~ol-.hape. T_. 1aterRodo~ .till remain leag.

lJl the t'.~r·Ua:f,)' "bue tiw ,enlinal ~a forti oompact 18 a&t..nt

aDd 8laostfch''&icfl1 111 ol·jentaU.... Tile leav... are le\llld to

be aoutely folded 011••• bro....r ... t ..y ... 1.1....a.uria•

• '&\It 23 te 25 Ill! in leliitb aad .pta as .. in widtn. 'lhi. 1.

tt» ".... t torll'" eatd nor.ally the -l.r .taa. to bear aporocarp••

Tb. tr~B1tlon 11'0. ' ..laary '0 tert1ar.y at... take. plaeo 1•

•• little •• 2 to 3 week. In •••Stable ••_itat(Sculthorpe,

196') •

Cook fInd Gnt (I £1'71) ~18tll1g.1."'" f ••r dt.t1net ph••••



I

S!-'c()ndnJ'v f~tu!,t'---_._...... -- .,_._.. " .._.--_..

1st two lpDver; from lJud
nrr' d(']icllL!' end lie
hori7.. 011 vlnt'~r.

lin; 1 ':l",'f'S fold upvurrls
hC:'f'1J:: ' r,f crowding.

lenfct,h
lOmm
width
lC"lUim

length
23 mm

width
28iTim

N:.'\·· ,:~·t firc "lirler and
Cplrlcl. Also den-

lp.nCth
23 mm

width np t.o
~1e min

Ftg.l. Three growth stages 01 S.I.101••ol.sta

(Hattlugb, 1961).



IS

...:tn_ tile ~r.wth .t ••l.1•• 1•• A..ll"U'11\.a). Du1lla , ...

fir"t '(tlll tiel) I'u.. , , .. -dna'. 1. 1. t. p,.1~.y 1....-

t-. t... wlalo" Oo••:lb!F tao all .-..... .,.... 41180..1.... "7

Hatt.tRlb. a _ 1. WI. t. b la_tal

.pread, , 1• ., alt.r. t,. ,..'.'1•• ,. _ 1 Ii-

.at one. Th. '.lYI81. ttl••, ...,. t. &,.ow U6a11~ 'Ie

lRd It1 .p OD 1t. _n de. _ ..ertal. "Id. 1e t•••"ODd "".",tta

pba,,£! 'vi. fL; "'"."to" t l.a ;,1 .. tit ~.H10Gtlll8 TN'Y li1t'gp. n:.1. , ......

al80 CHID hot AD GIl l11dnfin1 t.eq. D1ae '0 , •••I'.~lY. 'ep_it

01 dead 11 "'.1', ,.... S.lYltl!ft .... 18.0t &hl. t.o oblain toe

l ..go fiU.IIU ty of wa"er need" ,. 1,. Arerill. l'h. habl '&at

t. th•• oA_aced aid is no:! ready to bt~ oelonl ..d b,r oLi.· r

plaut llJpctoi... Tbe if:! tl a1 IHtlonlotfra are ~Hi('ftly herr/RO .

plata vl.ieh ere.f. o"l!!r th.. tlftte 01 Salytal. Alul hind .

'a Ie l.he- • lids is t ~ thini via••e. 'The be" lifttJeott.s plute

also Qont"1b,,t-. 'itter ..hid, 1,. df:t-·Ottlt8tS • tr. t.l .... tl ro­

vidi nr f;l 'Hli tfih le tn".t ttlt. tor w(jody' .~l'bs wl,l<tl( 1ft11, 11l

taru, /)ft .".nt.all~' !'epltUMll h, t.".... , 't'hlr. 18 the fourth

pbase.

N••t bahi'tllt. 1n "erel. 8" et.".r 1D ..be fir .. t or ill tile

••oCllld pb... 0'1 Ar.",th cI ..,.(trl~ec1 by Ii" II Gut. 1'he)T do act

•• t ft ohaaco W ~row ia'o tta third ph... aa tht 11',..:4. are

pert.dically ....1Ied ..... by tlQOO water». lIoweVfu 1n 1se1a'"

..at.er lto(Hen th.., tb11'd phAse elf growth 1 ... l:OlilfAeal> .ee:n. Then

h••• be•• 11 ttl. lDlor_tiOil of tnt ..e ..ft na.1D& ,rom into

'ourth p..... all7Where in r.ral a. If to.. wttetl lnlfl.tatt_ 1e B."



_._------------------_._---- ------------------...
IJ

1st phase: (horizontal ~rowth)

2 n d phosp: (vel"Ucni £'1'11\\111 <nul litter accumulation)

. .. . .
•• .. it •

3rd phase: (rolonisation of Salvinia)

4th phkse:" (colonisation by woody plant)

Fi~.3. Four ~rowth phases of Salvinia molesta
(Cook & Gut, 1971)

_J.



• .,tl"e11" .ttftCttt..IT Sa ,lie .... fatare It 1. 11k.l,1f th.t

(iro"tt, rlit,f, in plot _, .tlt.r•• t ft.a.

'l'he appllc'lH ...1 ,;r...'" ual'''a __.lq.aU'Y8Da, 1"2) ..

tba C08ClC..:'t cl uOlit.lta. rat atde"., to be ••re apple.

prlat. ter .,btl. vll•• C lite S.lyl.1a tb~. tbe e.tbod ot n.t

pr4NIucU"tt, ('ie~fo.nu, ..4 la..1., 1.4-9). o_...ly utilt ... fa

UI~ f) .e .l ,ttpoi,.11 ~,l"'Qtll (.wlhIJaell. 1" ••). ·~eY.1.1

.1 Oft :l8- l va ~1---.------,
\l'j191c ~l j 8 t·.tl hd ~:lal [tWS!!i"l' 01 llt.~Ye. -.ad i!l2 is t.1Wt UDal

tt1t$ (1') 01 ~.1"'101 Ii ltl~le.~a \tU I'CUM '0 oe ".6 d~ Ill. .liUt,

t," graytb dDtl"'r tield LGAd HiO.8 ... Dot •• l'$ii d oott tleq
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oal prOperties of AQuatj(j wee'.

tit iocrea... 1. 11gJat 1aten.1t,.

'l.per.tan tor tbe Iro"ttl w..

2.a ••_... i,o .. operUea

,rewtb rate ,...••

a" ...triell tat

It 1a • __led,. Of tbe pllJrWOal/

".ban!eal betore at'tesp t1J11

t. dea1~n h.rY8.t1n~ •• -.11 pree••s1nf ~qulpa~D.t••

SUbstmt1 al ..l.pr....t. 1a IUIl'T••Ung; rates md u1;1l1-

.aU tiD 8Qd/Ol' q••• ea. be ••.de po_sl ble by

lrncwt"i tile •• Ii! .p.rU~.. .IUIl, 1t cOllI, lead to the

aecepfaDOe o£ ..on_teal aa .ffe~ttv. oontrol

118A8ure for ftQtlatte _ .....

relev.ftJ1t to mt'c i'wn.1cal i'larva. lug inclUde ~ili 8 tw:. and "'Btt.,

'Cont~nt.!IJ. (!~'rE1ty (:'thn:aoteria 108, pr••t;lIre-den$:i.., :celatiOJl_

In .fltlVd t.tI water ••t_ .., • typiOal "pre 01 lt2~ .,.

wtl.1~bt 1. belleYed io t 1. all aqa.t1c plantR result-

ing 1~ oUly 3~ dsthe ter 00.".",,_ (.Little (Ed),l961j.

fhi s lc'Y laval ol' B011.::1 qtt~" ".Jor det."ren'i

tc t1
1

'J "i}O~8Hiobl UCSJ:'Vtf8t1llC 00_ero.1.1 .tili.,.t1ou crt

nquftt1,n ",'e'F70. w,r 111 t314.t ord'?r of T~" or

more 'lv VQll.l~·,'H ttl tlt"l .to11fi€~ f 1111 tree floating tilan,-. mak••

th~1I 8Uf'1cl{'ntly buoY3ut. .A L#:lItcal at4a1Y$1e of Salv1Id.•



I1f

'" 111_ (III') ,.. 1 r.pr '.1. I.

, , ••, ill
_.lyl•• (1l1U_. III.)•

•

1 ••1'......
......... (DO)

I.'....,.ri. ~d('.O)

I.Ll. (caO)

• ••.) ....
It) DI7 ••, ..

1.Or._ ".

I ..

1 I •

•••ao

I •• I
t.... I

0•• 1
1 1
0 1
Oeo&.1

'1.'.
•i
1
i
1 .a.I'
t
i
t

• SF •• •• • F •• I. U • U q • •• I

A no.t .,...;, .,. , d..Il (Itt.) • bll&I1a MltI!a

.........,1••••11 tr. tri Ina.al.....""'•

••, ..let ala al -- ., 10.1 .t. 0.81" ., '1";,

••t'e.. ( dri.. ) _.to.t i8 ,... ••r ••ttI.i••

.... .. ........., 01 Ute lel_ ., C.II••, UId....-

ei•• (1,••"1_. In,) .. tile - ., AaI1.••1wl'al

lacl••rt.. ., 'Il. "ral. _ ..1..1t. 81 1fId 1"'. '8-.1 11 al,

1..0) ."1••'" , , ••1Yl -lr' I••• -ua• .-
..u••,....... 'flda.1IWS , .., , , ••, 01 t 1l

1.1.'......1' ... i. ,,,, .dar .. 10 .. II per .at. ...., al..

,Ilt""'•••,p.'.tla1 tor re'••"" ".," h. yol._ 8M



l,a-

ftllbt ., ... """'a"" ......al ItF , ... esp_10M ., ..

.. atr 1. tbe ....... el .., •••Ia_leal llar".U., .. .....

• ~.I•••• pr Ii1... 14........ 11.11 (l8fl) o,.rMti 'Iaa.
Sa , of ••"r...a1 'ell. it ....... p l ..1. to , ••

alt et tile ..ldaa1 ....M .. _ ap,l '1. et , ...

•••1.81••••e sa _I•• .......... at.S1....'.'1••• l&1yl .

.... • et •••• repo..'''.

_otllfo!" tapor'.tFIay.oa1 ,r.,erty fit aquaU c 1.

'heir denat V ehlrae'.rletl... , •••••• _f..M• ., 1' ...

183 den.ttT ftplo,..", .. , 1.,1.'•••• (1) .1 .

,(I) Stand1r", cr., ••'1 (_1'........ 1"'). Ttae 01_.86 1•

••'1 ..11 .f! t.. '."al ., .... ,1.'.......1t. are••apl'.....

UIl tlry ,,",lgbt. ha..lth l't•••t.eattt., orop ••'l••" ,. ot.ller

band. -,v •• til•••1Ibt per _I ., u. te. ,..'loa

.t the plftftt emly. I. "I"••••1 , .aly181., I.'.hi

.... Y• .,.fI".) roue. tb"t. it ••rte' Ir•• 11 - aa ./........8.
ttte 1nl t,tal growth atq:tt. .,. Idl~••' ...... ot .'.1 oaobe•

••• a&6 - 32. ,,/.'.S .. '17 ...1." 11••1., wlatl. til Ill ••, ••

ot the ptaat. vert•• 11'•• • - 1.. kal aM Ua Balcya(l..,.)

lot 81-11ar Yal._ of 1110 .... t. '.lYlal. (' 1•• ) ,. wbi_

t_ 1.:tl....uMI of .ronl1 .tea•••• I." ..... Meat , ...._ ....

- • • n
b•••_ • .. , F

PfJrJ.~ Ltg" " ••lU.

• . .b' .• I .......ita, 19T3 'artiel •••a.
Isp....

SeptJlT1 Partial ......
lap....

. .. .. • , , I I • b •

I • nl. ••

3a.0

30.'
338.1
aa••a

... U d'.
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S.....l (19"2) i8.red..... BeW ter. 'Spr.ad De.ll t1"

wldeh waa defln.d aa tile w.lpt of the 1••diet.l1' barY.ated

.at.rlal per ult .r.... 'lid. ter. la perh.,••ere ••If­

.xplanatory .. rele••t fa ...Il.D1cal barv.ating. Prelimi­

nary e1xperi_nt..... 1Jl t .. Coll.g. of Aerie ..ltv.,

Vell.,...l, TrivaDlna '''I'~.d Jacob (ItT") allow.d

that f .. ., Salvinla whi.b IuuI •••plet•• borizontal

.Xp.atOll J.at to Gover tile w.ter .-rf... , tbe .pr.'"..nd. waa of tile .'.r of I lEIla!. n_ th.re wu .0 .or.

ro. for horizODtal exp••'.....0-.1&17 g,r_tll W88 ...t

to atart, the ....l.e we.t .pto '.1, ka/.a• Wl til a•••'aJ7

growth of er••pera ...er the S.lv181. 0080'1'.. tile apr. ad

de.al.. wa. f ••iId to be .pt. 12.1 kg/.I •

Bra_ !!':d,'(19"1) ead Abe.a (1.1a) uv. atudl.d tile

.eehaDioal propert1e. of the ,,11M"e .... , water 81lfoil

(UyriophTllu .plc.tua) 18 d.tell. ,. r.la~.8.1a1p .....

the ap plied pr•• Sllr., .018t... ..te.t. d...ll \i_ (holdi..

tlme) ·8IId';'den8ity of the reaal Uag aateri.l w.. 18ve.ti,pted.

The buill: d.al t1' (lb. per "I i.) of tllo pl.t waa dert"'e. as

r.. Wa • L:& • ~T!~~I.W lOO-f.(,• .,)
T ~T- 1. "T lbO'

wltere ra lat__elk density" ••{{•• (111' per C1U in), V the

tet.l ",olWlte of the/sample (•• tin). 1f :til. total weight of tile

a.p1. (lb), Ww welght of water 18 til....p1e (lb), Wa the

weight of ao1id. ln the a.p1e (lit), )( tb. pero.. tage ••tatare

on wetb.ai•• \\'11' x 100 (~), p tile pn...re, (pal) ad T ther
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..11 UM (••• ). G••ol'••"_ , ••, •••1'. p.rlorlNd "•

••, ........ , ....pre••• '1''''1''1•• Of , .......,t•••••,.,-

toa. 'he ..1111t 01_• ., " ........, ••••'.,,1'1.1 "1".
re ., applyt raal pr•••~••'111ai8, ••er•• pr••••

T , •• ,. praft'" ..... • t "1...1a.181 , pre_abl1lty

••1•• fl'. ua. ra'. Of '1 , 11,,111' t.r a al pn......

Ir8411e.'. fa. ~.,. '1'_'''' tller lap.'., l'u,yeleal

properlt•••1.0. T y _ ... (1) •••t ,_ I c••lde"

1adl.a.' , pn l1'.,. Of p••1 (2) , •

••tl101••' Of 11d.'I_, Or _I." 1..1••H. ,... 1'.'. 01

• ..,n••loa 1' a,.... 1 AM,.. al_ .t 0.1

t. Co ... o-"al... ,. 'Ia U rlop.l1_

.,1••'.. Tid••a1 llil • ., ,. t ..., ., 01_ ....re

tb. C•••1_ ••1'••" , 0.1 ,. 0.1. It. epi4tar. ',a'
.Iallar .'''1"••••1yl , c, .

,.l••'.al ••t • ., ••,.'.tl. lIeF 0.'••' ot .1"01'

"1"•••1.., •• 01 ••1.,1. , ....-Il••ll pool•• or .ax......

......1'••• 01 , '1..'1•••• _ , pl.'.. 'M,. 1. tva

profao. lar- 1.. bl.1 a1 (:c .

(S••lttaer,., 1M'). .01a 11 al (1 ) Ia._ dl.cu 1••

• , 'Ittlealt••• c..... b.r aqaa'i 18 .arl••• part.. Of

tbe well., whil. Lttti. (1168, 1"') '0...11(1"1) , •••

11.'.d prohl••••_ad .y , "_H. lak•••

., II, ae'''' ••'i..t •• ., I.... .• ,.....'10 .....
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.....t ••at1abl., .... , ..I•• 18 1_"...n e"I 11,

.......1_.......1' •• Ie 1111 (..b.p......,. .. '1'b W ... ,

Itt.). , .. pr.bl......... tt,. •••••q••'I d. 18 t.
0_'17 ... whol. _ tta. , .... • , .. all I _rY.,. ...-
not.d darla. ltTa·'. were h .....a .....,. 01 l.port.ao. It,.
v......., ... 11a,., (1.,.') _ Idl_.

I.Co••ria. .f 1.'....... ....1'.
2.81n'r..o. t. 'l.berl••

S.C~l..., ,1..1......r.
f.Claoki8, ,r"'la ., ..l.I••t.. ,1....

I.MatI., ••, ,.1.'ab1.

8.1..01' 1 f ..

T.Cr••tl dl p b1 ..

8.1.p..U ••, , ,.,t_
9.Hl.dr.... ta '1••, ...,.

Ia ..., ar••• "a ae..al., lalnal..... be._ ....11

••'.bll."" tlaat .'her tl.'''•• pI.., ,.p.latl •• M.a ...adl..

.., oo••lder.l,. Tiae tlr.' t , ., ,lie _.It.lel

.tt••,., I 1reot 1 Id. _. t. la1'" a.l-

••'1. (fta••• , 1If.). Pl... I _... •• _It ... , ••tl_ ••-

••11' .HI...,.. "8 ,ta. ..,... ..,. ., .....1.. .,. ,,.•••11 ..

b, ••,.. b.' f,._ All.ppe, to ••t,.,._••la1oll 1 •• pa,.l...

rotlte. rill lHt battl•• by ,be .I,Ia' .t _ ot u ••1'•• 11."•••'"
1,. .1yla. la'. til•••t.1' olearia tRek 18 tbe

, ...,.11.1' (J.,.akuar, 1.0). ADe'lier ..ri probl.......
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........._..... .
=::11-=:== INI~TA1I

•



Ity , ... t.t••'a'l_ ., a.I,,1ate 1. , e.e.... 01'°1' tail.... I.

p.ddy 'te1d••f .~ieb 81 1••' ba.. be•• reported 'rea

.., rio 1 ., 1. ( Itt'). It tI.

ne1d. ar. let' 1.11.. ler •__.'., _otteok , .,

,be ......,. r...lt a. e:d.erbl'.' ,. ,. 1'. oloa _

_ 08"alt.'•••pl._ f u.I. Bepor". al••

ah_ tIlftt tl NT •••tld 1 f p.t.bOil.•••

that are b ,.1 '0 ri•• ,l..'.(tI•• U".). • h ••Ul" 1.1..

tt.herl.. .1• .,. , la,..'''' .-.ro. .t 1

pro...la 18 1•••••••1 wi.. TIao .1....' ., ....

otler. a dl.,.•• t , , to " 11 ' ., __ al

1111.41 li.hert ., , U • ., ll_••MI'

...ir••••" .tato" i. 'ot." •••1talt1. t ... 'ta" ,. r. -i•••

I. It.W•• b••'. Md ae'. '0 It. _••• allto.t. oth lap '.'

.11.c'• • , ......a•• ,ro"'l1 ., 'alYl.1. 1. leral. ~ ..

'bo. .t aU18•••,... .p.l.'.b18. '''.0'111' , ... __ ef

.pl'e.le .1••••••• bl".rl., ..,......1••' ..1. _d lnl••U_

.che••• U. 1''''80181 ...or••U _ f.olll f,1 •••

1.1 t_'...1 _85.... to.........1......

" •••1••0 1••1, 1 1..1••1 .'Il".....

, 1 ' ••ttat t , 111 tl e' I"-'~

1•••, 1... lat.''' , 1 la.ol••• , .. eap1oY88D' .f

••_"luaU • • t 'b... _t..ocr.. ••,., ...._ ,. .p.olI1•

• 1' ••'1_ •• ,lie type at W('•••••• til alt.,.a.tl y .

ott•• lMad .aceept.t»l. 'H,.", 11.. , ,he "0"••10&" tllat

Ie , ...lbl.. Sl... p•• t ." ..p'. , 1••'. '.1.181•••1••'.



u.e lat1", tlae pn_t _pia 1. t. e.'r.1, 'Ia.' t., , •

• t.ply 0"0' ,..\1Ire .rowtll pr... (a...., 1.'6). Ctaan,-.•

t. tho reO_D." p..a.tt•• ef AQu.tte wee' o_vol "a.o b•••

0 and wtll "'.abt..IF e.t (W.l .Ii.ll. Ittl). It

... r ly p...lltl. t. tackl•• , tSoalar tto weed probl••

t•• 1' 1_ .ennor. EM" p.ro..l , '1'••'" •• udq••

aDd .11 tlae l ..al , ..tw. , ., 1 t,.,.. uelor••

• nvo1 t.ohnlo_ t. ob .

2.11. Malaa.1 ... tIlOd.

Ia ladt., a..tll tIae tun ., t ••_''''''' ooatrol ., aqaat"o

...". oee.rrl.~ t. la1a'" ...... taak., .........ir., lake., 0 1••

.. r • .,. 1' oard•• ea' ptay.l••lly, 1 I ....

bolJII al•• ' oxcla.l".IF .... t ,..., ('111111' Ilfl).

In lane raI, rUlDIt. or••llt." 1 ttlD. ar. ,be .ai•

• Pp..110.......l/loy•• 1 Ua. witll aq••t"e d.. t ......t ......

h....or, have ••t b ce••ala1 1. t ...... • t '.1.1ala

Ito••_ of 1 te fr•• t1.tl.. •• 411.,.1'''' .atan or eo••1T8II•••

Bu' ploldll« ••ldola 1. , ...1.pl••', 1••U 11 t.bo •••t. wi••""

•••d ..thld Karela I .. tile 1' 1 ~ Bal."••a fl'. vaddy

ftold•• , aDd ....la"ed ••t.nn (._.1 6 " ..ob. 1'" 6

Joy. 1"'). 'la'. I ...... til.' 1•• dr81aM ,addy 110ld tbe

...eI 1. ftr.t .011aeto' t.t••all _ap., wbleb are tho. JotD.'

'01.'''1' to to... 181".1' h••p.. "lie aaa11 Map. INlT ala....

dr."ed aI., tbe •••••pp , l.at-tip. " ,.

board.r ....... wbere t _t.rlal 1. '1••11, dl.p.... to D. dri••

aid de.tr.y.. 18 tbo .



- - " .- ~-. ' - ~. -
--=- --=............c ------::- --.. -- ~-~

, - -

~ l ••
.,~ " i.. -~.-
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'I'bep..._t e.. t. te.. _aa1 ••11..li d".,Mal ., .Ile

a.lyll11. wed fl'• • 11' , t.t. 1 al•• uo '.". I .

yan......r ....e 8"'" .. '.1. I.

t.bl. a. c..,.., 1181 ..Ilett'''••••1.,..al .,
Sal.1.1. , CU" ...........,.,........al•

81.
Mo.

1 E.ol...11.g ". ...d. ...
, ••hl•• tile ,. , ..
adJotalul '1_
••a! '111'1.. I.. '1••••

2 C.lle.'l." 1.t. _all
....,••••r 1'.
,. p8l1dy '1el .•.,.,1.. __ I.' .

3 ~.1 ..11 1.. Ir..••'0"-." 1.p••&1,.... ,ad" '1.1•••

• ~.al ••11••tl .. 'ro.••'.r...,. ... '1.,...1
., 1. I...
ril .

....
(1(")

"J n

•.,...
1.~

I ••

c... • ,t.-
, tt.

"...a••al
.aq"l,., .,
.......:J•

.......1

.apdq .,
~._-

'

aA'" Be,'_.f
. '"'.. Aerl. It:au •
1000 (1.0)

•

I Ma8a.l .011••tt.. It..
1_ a oleut It.... • .
•• keep """"8. •..
, ....'erlal.

1 I

a,... C.... (llf.)

• •

It ..... aoted t .., wldl. 'Ia. 1_.' ••• ot iis.500 p.r

Motar. t. ter pu.ld.. 'b••, ...lal ,. , ... "Jol.1ag a_al wttl••

, ..m ••••ab' partial o..trol. tlao r_. 0' •••ta t. 0.11••ta_
•• dl.p•••l .t tbe .... at rauoll.ttl. 1.....a.'.... yarl•• '1'.



1\.100/_ t. iIfi.2'OO/-. Tit. Ill.....t i. tb••• "1'1••• ct.M..r_"
te ....1•••'1_ ., ,... Wft' t.f..... '11.._.b 1 ••, ...1

........ Til 1. a,.. 1l••, ..lel " 1•••,-

'1., rid et ••1n81 1 ..__al 1. 1'" f tt. lalrkl

Re••rvol.. _at a' • Ye,., ._14('>1'.1•••, (., 1"'). Fl0."-

111' b aatt••f b__e. p.l•• U" ., , , .

..., f lroU.' • p...'I. fit til late.'ed ,riaii-

t .. ttw 'rap." ..... ubon. I. , t ........e t 'Ile ...

01re1.d 8alrial. 1. '''aa.ed _ ,. t. til. adJotalag ••al

d1lrlnA low tid......re tbey f.'lIer ••1'1,1, .. b1oo1E la1"

....l,atl_ fr••b "ater It.Illag fe 1 ••tb. 'urla. ".

y.ar. T1Ie flu1 dl.p...1 1••bl _. wi tt of ,.

_._008 ,loode. Dartll& II , blull.'a ..

, ... water 00 reacH, tM , ,. , ... deat..oy•••••t1,

ta tb••all (a_ca.l, 1.0). Jqaaal ••Ulotta laaye t.
adY_ '.«e tbat , ,. dO Bot ".tlllt 1.....sp...tt....1' oo••ly

.qui,...t.. 0.' , t ..... r ,. Ito tl_ e.Il."••", 1a11...-

l.,••et•• aM j.l ..."lbS't•• 1••o.t.

Che.S berblo1d•• "YO __•••tl11......1a.t aqu.tl......

t f 'b. warld wi" , ••••••• (8oultberpo,1..').

Mohan (1912), Doe. (l.~a) lad PeriJ- (1••) .er..... plOMe...

1. the field Of AquaUc .... coatr.l It,. loal .e•• 1. la'la

('ldll,.. , 1".). S_ Of t .....rsa.al tbe oOllvel

of ....U ••ed., ••p.ol aliI ..alD.' .at ""_latll ..e 2, 4-D



(8..11 ••• kill... ) , , ......). ,.aaik (lttl) ....

... (Par8q••') aplJI lId. _ 11,.. CoMrol

.t '.lYS.l.......... trI ral .ot. tt la. ,a-
l.tte.. lIalt ., ,lie 1..•• ., _ werk 111 o.tl....

till. A •••'1. n ••lt , .... • tt.,• ... tllat 01 Georl.

(l"e) .... , .... ,It. , ., _••,.t. M l.t oil ..

• tx_re• • t .1••ral .1., uta 1-' lpl.l t.

oll••t., ,... 1110...... ot Idriata. til. "'.·.,re"
... of o••I.al•••n.' It '.1, ,lie, or••u

,r.-1 ., ,.11a'S ..... are ,.tIt l to ,~ tt papal.'.

iea 11 •• , ••,.tt••• fII , ,.... 'rh t ••l ...

trel ,r_tl.. -If' sa • It , .,. t. _all

t ••1,.t" water bOllI •••

J.II 81010.....1 ••t ...l

1t.1.1••1 ._tr.l ....117 1.,11.. tIaa ... ot ...paU- '

tl.......S_ , •••ppr•••• ,.., ........ Yid••••Iled .f _••

Sa•••• ., It., ...osn. p••" In ••"'0111&& , .. aqua't......

.... .... .... wi th ••_ •••ee.. ..... .... latter balf ot tid.
\

••tary. a•••r.l .d..tte ...., lIMa •••1....4.d aJ'•

.... 1_1. to.. aqu.t•• _" ••, 1. • ..bt ..._ •• ut••la 1tk.

Or... Carp .. Jqa.t•••• tt ..... Ii_ 711.,ta .d c.rta.
apeele. ot '8Ok. are .8Der.ll,. .... ,. ,he ..101eat_&1 cODt 1

ot aquatic we.cS.. Sw.era in Tl1at... , __••• Brutl r.

Udp., t ...." ..rt_ tb. 1961 - 1_ pertOd ,. atlleIF ... id••'t',.
ta. ia••ct. afil'Joctatet'l witll 8alYlr".• 8". (Ie.Det. 191'). S_
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fit t , ••• 1 trle4 1. ,lera1& al... ..,
:I., (urr.) repor", .ba 11111 ,. "l'iu. 1. tbe ft.l••

t .. aulUp1J. ••U. ot "lie ...- 1')'..11.... 'lila a".'

.ff.ott". p••t f t 1 fd a.lrial. 1••th.r .....

ef the .01'1' tt••u, " " tbe at tao• .,

,.••tor. I1b .ptcler.. AI'...... '1810pOM .tb•• are qlli H

attraet1.... aooetaaf, ot 1',. •••l.peal _ ••,,_ut••l ..~ef,••

a o_,lote coaLr.1 1. of~.. Y0" ....,S..l' te acd.....lIF ...

..cb q.nt.. nat 1. at 1I••t .t'a.", 1•• a.tval bal .

b.t n the 11101.,10&1 ed. M r. t.

bl.locleal ..t .... 1...1..,•••1_ ,..00 (Jey. l~'lS). .,.....

18 ,be __•• 01 ••ff.oU•• "el..'.al ••vol ...., or.at. •..•11 .. .,...... .t ••lIied ooai.rol. l ••••tl-

,atl•• to "'110. 'Il ., _, ' __II _ .....0.1 .......
"8_ cr....r 1.p..' •• f ... ,lie .t 0' ....ral••

Meek_leal ...trol .~ aqa.U 10 c••rIll1,. r ••8l"d"

.. tae ••"1D, 01' .1.1otl.a. ., , pl.'• .,... wi til •••41•••'

ft_.al of til. ft ••ltl , _ •••••, .... fl". ,Ia•••kl' bell"•

...... • 10al e.trol ••,. al 1... ,..,.10. ....t...l.' ., ,.

Il..ti., .q••'le ••,.ltal (Alia ..., .... (1'41) 1.,..). ...1..1-

.all,. .,..1 'Il......1 __Ulell _1_ .... n.' 1•••••"

pl••~ i. til••ater i. _._1••1''' ,." ,,, be." __
tor o.n~r.l11.. , ... gr_taa Of ~••'l•••d.. V.-l IIi••

and .q.ip•• t .bleb ...., ......... la ••• t. , tro1 ......



i •••••••••• ".D ••••1 h _ •• 108&1 D.ed.(ll.baoa, 1".).

Soa1thor,. (118') i Ute yut... - __~l87ed

•• _01l••••1 , ...1 ., U wIliola " ••la'......

te••iq Illul.e1 ' ..agl _ .. rolJ.ia.

u. ri.l.. h .._ (1"'.) &1.. " _ .f

... 11••ia••,. f. til•••, 1 ., U.

...... • ral , 1" t i .. b.io ep &-

I., r I1..tl•••t l.... ,..,. •••1., .t wi'" •
..'tta t_ .,.••,. f. liltia ,I.'.
11''' .. ..,.... 'M tIM.s al•••....,. ,.. ..'.ri.1. .. .
t flt., I. S_ , 11 .. ,be .

partiaUy'ry ... '.1. i' • , it..lf. MY .

'ri.' .a Ut. Vai'" St.,•• ., i... h.r ,.1'. like

•••• ".,- ,. al 1 'III Ua.'" .t.t•• of

••rl.a (G a'''. 1m) cn.1l ., , .. 1IarY••w•••\er-

ta18 •• 4.poel t t .... , ..It lat. ,I.- ••t.r. ....Y.... til...

_old••• "o.ld ••, be ••0.pt_1e for ,_ ••tr.l of aq••U •

...d. wble" eall re..,-od o,.'.tl••l,. , 1'.1 _oIl_i-

.al • atp•• ' haT. be.a trte' t •••'rel lIqu.ti. ne'. til ,.

W••tera c .......tri•• bat i~ ......'IF ..it.. t. roote' .......

..r,e' .fI ••rae.' pl.'. _IF_ ",e.ttt.. 2 pro.,tde. tt. 1t.t

et Il 11.1 te' ••_tter .f ftr.....N ft,.:"O •••tnet ad

aunt .peetalt••• eqalpMJlt fer .. tt.l... 1l U.g .. ot.......

wi .. coatrel11nr fI_fl_tie "..... I' 1. "'ow., t ca._
.IMthBr ., Of ttl".. lIaetU._ N",......,t.o'U q atilt ...

..al••t til. 11••t181 ."pet ....., til. 4ialYlai••pHi•••

27
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• a.t ,.. l ..l ,. t ,... ...".low.
.o.trol ., aq.atlo l. '" '.v i ••, t.tae "V.ARD1~·

Aq••'lo Bar...' ... r t~ ••••1.... -., ,~ C..tral la.tit.t.

0' ."'1.11...1•• T••b••l.. (GIn), o..~. (V.I., l.,.a). fa. .i••I..

a..-It. ter ._rel.ll••tl. .... be•• r.l..... 1.0 Mil .......
Y.r~II'__ I 'nal lIItiJae.rt•• t••,) LN •• ~ltaapv,

.............1' U , __.a ,... M••i." aeatarch De••l.,.

_, C.rp••U • ., I (M.It.n.C). ft.. _.1&1,."" (11".,) 1.

"'0"'" '0 lie • .,.1. ot 1111& .., 61 Iloa'I••

'ype ' ••'''••1,. " Ilia. ,. olal.' oapable of

el.aria, 1.,••' a' ,... 1'... ., 1.1 ,. 2.0 MO'.....

,er ' • ., oip' , •••••, 160 .. 100 ...p••• ,er

Ileeten wi'lt a .1'•• of I... rIM ••'1II.'fI. U.. , Of ,.

_eldM tn...lar t ......1 , , ... itIi.a400u/-

(Italltal, 1"'). Ba' ua••qat,.., n ,., Itr....t la'.

p1Ibltc ••• f aa' fit ,.nlt ,l••U •• , 1••peol-

tt.a11" 'b. 1.1 1. TIa ' at iIIle 10 B.' 1 '

t.cladt.....tll••'t ct 'IF ••••••••,p -'.17
_.1,1\0,000/- (1_.1 1"').

Tit. s,.te c..... tt•• tor o..Ml••ti••, Ialn.le in Eerala

•• tan. tlto lal "i.ti... 1. ".OU'eda. leek1 lnraova\or. ta ,a­
d.... J.,...••f ....._loal oqulpl:Mllt I .. barYe.f.lng the ...d.

0D0 ••cll proJ.ot ".ll.ored 1»)' tte C_l,,,•• \faa that pr.~l"••

bT • loel\1 tor frfll .Iott... oenl1.t1...f a c.v.yor

.ye'.. _... , two OOWltl7 11.."••d .pel a'•• "7 a I H.P

411••1 "Cl... ,. C "t 81 ed .. pI'.Je.' tor
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Guide roll81'5 for encIrcling nlf

Paddle wheel {can be raiaed

'Nater level

/
Englle exhauat pipe.

Barve (811111 \Ill of five a.perate pleceal

Clutch lever

C~ler balancing arma. DETAILS OF BUCKET

JlBIl(...
ty pe conveyor.

mllh

Fl'e4. Dll.grf.'l'tf.f· repr(,f~~l!t£ittm (If pt;.ufdie barv••ter
(Velu, 19T3).
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deyelOping • barye.ttag ...Ida. , , .. taae , .W.D ., tla••,.,••

Sat ..either Of tbe•• ,,,oJ-.t P .., _oqfa te • __-

atrate 1ta poteat. al •••,.lae , ot ooll••t-

1011 •

.- pO.Dttld 0.' .. S..I'...... (1M'). eyen _cbut••l

o.t..ol of aq••tlo ...d It. _ 1t.ttaU•• nat (1) , ......

t. a t.~ .t la..,l.... If tIae lat.a'" are.. (I) 'lI.n

••••ta.. to.....lal••ta,._ fit or •••o,.tlye , .......,.

tbat e••ap•••11••U_, (I) I fo.. '''.G_t
...,.tltt••f ,. , , , (.) , 1. 1••01y_e.. ' ot

blab ._t. ,. ,.. 1 ,...t .Ult , pre•••t.

The rlak ., ta••,lete '1, 1 W1 tAl , •

.... ot r c.v.,. ay.... tllere 1. • ,.ad_, I.
the Iloa'l.. t. l10w , ' _ tbe ,-

t.... 8t.llerl" th.n I 1' ot " ". MIl ...1.,••'...
'I. _ly 'II 'erial. are W'" _P ia'. Irq_ot., •• , •

.. bit aoUOIl .f t.al •••'''.'., _"8 o tl' ••••p.

o.lleotlon. II tile obJeeUye fit .., •••'''01 'J'oar_. 1•••

., ••,,_Ilt .t t oftre...... t •• til ." ••ti. r.''''"
th•• t_at .r..taaU '''•••••_e.'.. tt,. V.la (187.). ,"

or thr.,••peratl ClIO at 8uf tattle I.t.nal....1. ot ••a k••p t_
weed. _dor ('ontrel. NtY' ......',;••_ .'111..'1_ ot tiIae b.....wd

l'Iflter1al would a180 pr"'f'1de ""dttt••at J••Ull••ti_ tor _II

rer..tt tieD or trentwent. f)eYftlop-at ef .....'ttoteat a.lll••,

inc,.. naN' anl,.,,1 uge"e "'"' ••1tl,l•••• fill '&be ••1.ota4 8'1111,...,

a.re llt':dn "Oltftll of rer9ft f ·tltlr tlte ht.... fill 1....,. Mel eI1"'~$
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•• lft.81... 1. Mo....10&1 ._trol _tIlOde. 8 1 ••

••oob (II") ~•• ,rop.'" • Dovel Il.ldl••tl .. t l~•• , •

• lIt.l•• , .., ed••rN .tt••t ••f _.Mloa1 oontrol •••an•

....rel••••tt. "" .,..t. 1a .t1118..' t. bld'Ye..tlng tile

S.1.181. ...... 'r. e;ecbD1fl_ 1........ ". u,.. Of • _••••tl_­

a! lrrte.t1_ ,..,.., 1. o.bla.tl_ .,1tll a MAli cap.lt1 ••, •

.jet p••p , ....ew-18 •• t'UIIP out. ae ...d-wAtnr It1xt.re wi .....,

all...lag ,. weed ••t.eI'1a1. 81t.r te .l~ the !':r.i..,ery p• .,.t
.. t. be br.... up ;iAte; l"aam_te •• tCl) ••,. ,.,o .....te/l\l ••tnot­

t.8 wi tilla t... .,.. t.,. • Ille c...,t t. ....rttaer explah.ed 1.

tbe .ab•• ; ••t ..cU •• ead tOI'Ct'l tl8 ba.t. tor the .....1....*'
.d •••luet108 01 • Salyln1. b..o.tla, ••oh1JM att_l'tttel 1.

tWa pr.Joot..

It 19 true the t ..... Ie .1 ,. .t MOW•• OM

'00111 bly be .tt..tl•• ...... all .Ir._ _..t ,.
ditter.at eaYlreR_ntal •••••1 1 t,1.... _t ...Iaa-

atoal •••ar-•• of t l , t a'tract1.

t.bat f.. be 0_tro1 01»1._•• u y • ...,. q " ..tat tbe .....

th.e ban••tH .d _l1eeHd •• ,. ,., , tor .e.era!

acrlaul ttlral .r 1•••• rial ,...,_.(J..,. IIf.).

a.1 Ut1l1••tt._

Tile ide. 01 oll...,t1a, t.be •••, .r """'0.tI8, ...... aq••U •

..... .,. f1ad181 ._ ....... at111••a. tIM plant _t.orla1 Ia_

lIeo. t ....... i_pet... '.1' lite de••I.., t ., .o.oral .... , .....

....1•••,..t_. (1.1••n .... 6 If:lad.rfl lie.). Sew1tllorp.

(1..') .... _aU••••.,.10....t ..... • , at.l11 ••t,1_ .t ••
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pl.t. , rtl••lt.rel d .t.1' e•••rotalpup.... Ber' (11'1') tIl ., .t '.1 (Itt.)

Ia•• , .. iber ..e."o.' , Ull••tl.. ~"'I.••• , , ...

ftft". fla.,. tllol••o _Il lIt•••••• _1 a.'.
1.41•• ter ••p..' .*.a••••• U ,eM ••'.dal•••

-..1'1 ..1 _ •• I. ,.nft••t•••f 1 tn.1 .a.", •• , ....
t.1 ri.l ..., .. p.l, I.r P I.. I '..,. 11

.. 1D .e•• raUb,. "'''. 'er ,.._.tl... .. ta , ..

01 0-&_1: a•••t.le I., baa f_....... lal.l.18 0_ ...
• ffec~i••1Y' uUI1.., o..._to '.nI11.... tbe , ..la1a .t

the Collelft Of ....ri...lt , Y.ll.II1d·, 1.'lea" t.bat 0_,••,
..d .t 581.181. 1. ri. 18 pl.' ••tn••,. (Joy, I"S/.

Bal..... o. al.... ..... a....lela t .....at .. oocoa lar•••

•• 1. '.a« prsetS... 1. Ceyl_ <Me••, 1..,1). Tn un •• ttai.

wee' te "-I ~eft('y oonteiltplet.d by ' trl•• 18 ~1'a1a ..

ra" ftf\tertal tor oar•• _d , .a'ert al fer d.ll-

••te Rrticl•• l1ke <1 ('1"._. 1ftt). It 18 .t.,,,
tllat .~~..tle~.e" _lilt a1•• _ •• , ..wl.d•• D." ._re• .,

energ fer 1:.1'8111. L........,. •• ,il.t pl••' 1...1 at,uU••

'an ali,., breaght oat the t ..o ' ....'1.1 'or 1»10&.. 1•••"-

.tt. trea tI,. HrY.".' 'alyi_l ., .u (1__1!!!J" 1"'0).

I • ..,. 0"., tile .......17 at ....1 -.ca.atio eda eyea it

•• nall ••al. h.. tatere ••••, ••plt.'1 il ••tall7 to..

rural arff•• ill tbe de"elOj'Jll1' .hatri•••





CJlAP'fEU I II

3.1 O1tjeoU•••

Til. oYer.II obJeett•• ot Uat. '"Jeot ..aa to .er.t

.tud Ie. toward tn .oll_t••l ......1 ot til. 11••tt8. type

aquatto we" ·a.lriRt, .010,t,· (Atrio. PIF.I) ta Iter.le.

The .peo1fto obJeott.....re,-
1. to .tuely the ..tolo.toa! •••_aDieu pr.pertl•• of

tbe .... S.I..1n1••tth ••ow· ......1......t.a ' ...... t.er.

ter ••e In ."b&.Dleal o_trol •• aUll••tl_ t.oh.lq••••

2. to •••••• tbe pert....... ., _ eapert•••tal barY••t­

1111 a.ohl.....ig" to uUlt•• t_ Il.ldl••tl_ teota1q••

de•• loped 18 the &er.la Acr1ealtural Unl••ratty tor

_cbanloal 0011.otlO8 ot tbi......

3. to ......l.p • protot,.,. SalnJll. IlarY.etiq lilaobl_ al-.

wi t h .s! ••t lal accee.ery .ni t. • ...alaat. 1 ts pertortl•••

toward. eo• ..te vI.bill t,y .d Ilaiblll ty of appllc.tl....

aDd

... to i tllat. .ddi t 1••1 .pprO.b.. to l.pr.... loal

e••vol 11 ...tillz.ti• ., tile ...41.

Owiag to U .. Ii111 tatt••• t ....tu. of biolap,io.l ...

..o ...toal prepent•• Of the _.d were larl.ly I1111t.•• to t_
ren•• of lit.eratur.. Hewe.er. c.rtal8 .1...1 ••••rY.tl..

• d ., d1 tt ••1 ••a.ure_n ta were .... .. the.. properU.. t.

the ext.nt ..oe.sary. Eft ..te ••r. _.o••trated OR the _c••

... third Object! ve. beo••• ot tla.1r tOploa! l.port....
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COD_fl_ntly, 1.ft.tl~.'1_ .. tbe f-.rth obJeoti •• bad .1••

to b. re 8 trt ct...

S.2 C...., •••tll1 ...

It atllple • ., .....1 ...........p. 1. aUltsed la tlala

project for the _eII_loal ••lle.tlea of Sal.ula. Tbl. e_o.,t

_ba ... of • hiela ••lect ty .ater Jet to flaldl.... pulp

_t t .. wee'. Tile eqat,._t ••81 ",t. of • lew-a.' latlb-

.apactty .jector ...,1•• wilt a•• 1. oo.bt••'I_ witll

• Dedt_ or high head (pr ) _trlfu,al p_, atl11..a

tbt'" dlactBr«. of the .u. ,., te Rek aJI Mdt'll_a! quantity

of water tllrOUlIa the •••lee (pt,.I). Tbo p. t... ot p p

etta c tarco 18 the fol'll of • 111gb ••l ..i ty Je' .t .ater c .

the energy to be tr••t.r'" to til. atatl_U7 col ot water

pre ••nt 1. tbe de.ie.. , ........." of tbia otberwl tatl_-

ary water wi tb tbe J.t. furtber r.ault. 18 dr_iJlg addl t1 OIIal

a••nti tl•• or w.ter thr_gb the ..otl_ ai,. of the eject••

The fl._tit,. ot w.to, thu auck" lato t. ejector .yat••••

be AYeral tl••• t ...lao_l'Ie eap_ltT .e,...I111& OR the

.1.clar.e pr•••are de.e18". b,. tile _ trl1uca1 p••p. If.ow

the _tt••oath of ejector 'o.,loe ta _ ..glat no.r to free

fleattD...... aell .. Sa1yt.l&. tile Induce. Ilow of .aMr

_..ld .x.rt .Ittol•• t. .-cU.. 1.1"" to 'raw t... w..' ••t.er­

1.1. al.. l.to t.he .".t... Ifhe _'. ttau draWD-l. 1. p_,..
oat •• a Ila1dl.ed •••••

A aiplflcut featare .f tid•••p1e teohniqu. la the



_~I""C._-==-

Fi~. 5. Schemfltic representation of prime mover

pumpse t and eject or sys tem •
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tao••Il. It '0•• aot aU.. , ....... _te..tal. '0 be 'r_ la'.

, .....triP.a! p., ... 01., tt. outlll. Tile tecbDiq•• al••

all•• tt. 'I. of -T 1••11,. ..... laul. p.riaol••alt.... p......

tlll.r or a trl'ctor drt... .-a,.t .. tb. pri...o••r, -lUola

pe...lt•• r.'a.tl••f tbe tbe••••t ••, .,o..a'loD to ".

apportt••, to tho 1 t181 8it.

S.31. bpert..atal 8&1.1al.........1•• KaoI11.0.

ID ..cter t ....1·.. 'tae ."llo_.11 t,. 01 t. 1181dl••tl.

teohftl~.e ..til_II 1a ttl••ftri_ ii_ • upert••'.l
Salvini. Har•••tlD« "'bl t 'raoted(Pl.te

Jlo.I). TII1 Itt , •• fit , -J- '.,
1. A ll.ta' wellla' a •••• aloo r •••• t Le.b.rdtat'

Di•••l enll.. ooaple. t •• So-ll0 ft aloo r.p•• ·TE.DIO·

, ..p whiela th. p..l r p.., ••t.

I. A 111, ap.tty ejeot 1••••.s '0 nit 'h.....

••,.It,. t.rl.tt•• of , , •• prl ("'peR.lz 3)

nlela ... aoed •• tb••Joe'o.. .,•••••

I. A .p••lal1,. d••lIM' •••11 .1••• n ..' .... pla"o".

(Ap,...l. 4) __loll .1Ie ~.....er pua,••' ea' ,be oJo••or

.,......re aoaat...

Tbo priM .oftr eoul' be eltb. _._,••••bore or -

, .. t1••tD, platt Ql'II. fa botb 0__ t tile .J••t .. .,.te ..

pl." bel.. 'be ...ier 1••e1. 'l'. deU••..,. .t•••, ille , ....
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....n.r. ...~·.,JtL . LIlA

•



38

aeYer we. eooe.t.d te ".. Ialot fit ..he e.,.etor .y."_ llo&zl••

••18......ant pipe ,t...... tttt1q8. , ....1' f1exU.fl1ty

ter op.ratlal tbe pri•• 80ftr pup.e" et'lI8r 1 p•.,.tly or ta

.....t ••tl. wi ..11 the e3.. t .. .,..teII.
I. eper.tl_..... t .........h.al ,., 1••tart.. att.r

,rll11•••••ter 1. '1'_ "1Ir_1a It. (,ria..,) 1. pt,...

d.11y..... t.r••tally "e tia•••••le ., tlae .J••t ,..t... ,•
•••151. o_.e..to tile Ida' ,.. at.r to • Idp ••1001t, J.t

., water. fll1. Je' ., ..ate tile U ,. r 1. tile

.J"'er .,..tea to ......"" .. 1 f1.. ., "tel" 1•

• t.ult•••• lI" or•••ed a" ••,.., ( ...,.) •••tl .. aad •

1_•••01_ Of ,. , .._ 1•• Tile 1 .

fl_ 1. th•• f ft' a u.,.•.,. pip• ., ille eJe.t_

.,."...
3 .32 11.1• ..,. • .,ol'1•••t ••

'f lal t.l a1 t ••t. t .. I•• 1 1 p" (a•••"olr)

att_bed t. tbe ••olt tll Ottlo. at tlly. Ia tli. tin" ••rte.

of .xpert_t•• tbe ,ria. aew.r puIIP'" r ...ltll tile .J.e'•

•ya" perat ef ••tt. file ••rUeal

.jeetar 8)' .tea wbioll bact • ao••1••t .. 01 .8 _ .1_e"r •••

pl..d in .uoh a.... t.hat the ••ott _ ch_ber Aaat.. IMl_ t.
\fate.! level. • flexibl. pip. w tor 1•••r-e ctl•.

",ween tbe pri•• movor 8I!d t I» .,Jt:ctor ."iI'e.. 'I'be ejector

.y-.telfi WIiS operated at a i1t~ of OYer ODe ••~r. to reaoh ebOY.

, .. "eight of the draa Into whioll ,be water W88 being colleoH'
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A 200 lltr. oapeolty oil ...... " ...... far ....arl... 'b.

'l.obu,.d wa'.r. A .'op .a*o~ (a.•er) "u u'll1••d , •••_ ,.

tl•• tor t11118' the '1'11.. A .ta1 .f tbr••••,. of te.,•••re

0....." •• 18 thl. "1"1•••t wldela 'wo ••,. Of , ••t., .aota

r.pU,oato' tbrio., ".re t •••tenl•• t ... prlllar, tl_

al.e aDd tb. 00 1 ('1"1• ..,. arr) 11_ fl". tlla

,..pI81 .,. ..... I. a tbl... Nt ., te.t., til. • ••end 817 I.otl_

"as a11.ed ,. draw ,"......1•• la'. til••,..t... Beadln••

wer. tate••• ,be tl.. t ••• to.. til ter Hzt•• '0 fill

the 200 11 tr. dna. Att.r ••Ia t ••t t aterlal tr. tile

drum wa. ' ••n outb, ......' ..1.1l'" l_dlatel,. la a drip­

'17' 008.1tl on.

1ft tb•••0 ..' .aria• ., ....,.1_'•. tb. prl...over .d
tbe .J••'" .y.'•• were ...., .. _ tile '''0111111' ,e.l.... Ilaa'­

1111 plattor.. Tile pri•••oy.r ... 11.. t.· WOO," plu«. _ t_

platter.. The -J• .,t .. ayeto. "a' f •• beta , .ounted. 18 a

vOl'tloal orl.ntat1., u.lftg a hi.....ellanl 'Ilat tla•••otl_

ob_b.r woul' at. below tbe wat.r ••rt.... .. 1.port_' .Odl­

tloa'toa lntrod.... 1. the tl••' ...., ....,.rlme.tal Sal.l.1_

BarY••Uq Maohl•• , wu tbat _ fl _ ••-retar. ".a1.,.. r.pl....

the 50 _ flap type t.ot .,.a1"......d la tb. lbOI'. lI_te' ..1 t.

Aooordingly. the eDt Ire luotloD II..... al80 oheap' '0 fl _ 1•

• iz.. la tb18 ••0[488, the l ••,th ot the later eOaDeotto.

b.'.... tb. prl...over aD' Ule .J•• tor Iy_t•••a. eODll••r __l,.

reduo•• wblob la"'. the .ditio.al ad•• t ..e of reduoed fr1.tt_al
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lo.s•• b.t.... tbe ...trita,al ,.., lB' tbe eJeotor ."zl••

0'.e"8t10IlS 011 tile perton....., ,be fl••ti•• platt•• "I'•

..de. Two ••,. .f te.t. Hr. al•• eODd••ted to ••para'. JI' ......

ib. i.proy••ate 1. til. ,rlU17 tlo. aDd tb...e••...,. 11_

obtal•• fr. i. _It. .....er, •• i. th•••••• • t ,lie ....

in tbe pOBd 'uria. it. rie. ot ex,.rl••a'., ibe .xte.t

.f SalYl.l. eol1••tl. , "'1. Ir.. til•••chi.. could n.' lie

.soertal.".

3 ••1. Protot,pe Sa1Y1ala BarY••t ~hl...

Tbe pr.ll.1nU',. et.I tbe esperlaOJAal 6.1v1ll1.

lial"•••tlq Macht.. had &lwa .,1.1 r l te. M t

.f tbe data .bow.d tllei .p'r.l 1,. lJ~ "7 ••llht Of ..

••terl.l Cd be pta.pe', b,. tile "opted tlai'1••'I011 p..lnol,l••

tor. ,;1••• rate .f fJ1IMplDI. .,Id. 1. t .... ladl••t •• that pro'o­

t,,. ,.,.te•• bue' _ tbi. web.lq•• coulel M ••" e.OROIdcaliT

nab1e. .lO.8I'dla.lr, It ......1... to ••••l.p • pr.totyp.

Sa1Yl.1a BarYe.tiD« Maeill.. tor ftaal pertar-aDo•••al••tl ...

8.4:2. De81~D ert torla'

The t oll_t., dealgn or1 'erla "ere drawn up bued .. $lie

inference" "rdll trOll the prellal• ...,. experl.eDt••

1. 1be machine m8)' baye a 10 B." , .....1' .ouro., .t.l1ar te

that of power tillera; ,.nerally accept•• &II • aat table ai •• of

p0W8r to pro.td•••ffteieat output oa,.ottie. 1••aall aeal.

operetl ....
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I. The prta., ,.., 1•••••lop Ida_e,. p .

'hat ~"tat la t.Ile ' 11 ..,. ••,erl._'••0 tu' ,lie eJee'..

q.'•• 0 1 llll... flew ..a't ...

:). Th. eJ••'" ey.'• .....1. aYes. '1'1.alll pr_1e at

the .... tl_ pre" t •• tHre•••'al "l.ta'• ., plac.

4. 'fbe l1li1 to 1' hili' ••all•• , ... ••1t ~r.il.l.l_ Ghar..'ar-

t.t1.. .11'.'MY A ••rYe••

a. TIM _tt 1 gett 1 , tile •••

U••b..l..... ••ftl •••' _taWll••

e. The ,,"t .....1 ., .....1••' 11)' .1__ '1_1.

t. ta.tltt.'. 'r••, tl••• , ••tl•••, 1_ .ti•••

T. Ttle ...lIt•••ta ., 1.....1' _at lattle _ ....1.1•

• d .apable ., bet.. ' a..... 18 ••al1 ..n.tao,.

3 ••3. Matn ••,_ ..,.

9•••d Oft ,be t .. 01"1 1. Ii....."ft_ • 10 u.r pr.'..

"pe Salria. uar"••t,l_ Maolll 'Ii.il_a (Ait,>eadlx a " .)

... '.bri••'''. , .......1 1 01 tlle toll_tar. ••Jo"

..., •••t ••

1. Two a H.P 11,11' ..I ••' ,t...1 e••l .. ,.p ..'.('1, 1.1·

M•••l ra.,lne eo.,la' \1ft .....,.••- ••p) ••1'.18« •• the pr....

a. A fl••Ua. p1attor• • , \ba eat...,.aII tT" ("'pp••dls .. )

with a,re__ 11... Ir..'.1 ....... ""aeev'••tabll .... Ileate

_ elt ber at•••
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8. A "erl••tal1y .S.p Iltlber o.,.olty .J••••r q.'.
(AIt,...lx .) whlcb '1...on1011 Of tlae orllt_al •••1••

• tl11 1. tlae expertMatal ult.

,. de.l~D proo.......op'•• tor tile protot.ype ...Id••

"'u st.ller to tll._ .f .be .xp.,.t_•••l 1ID1 i. A ••b••a'-." ,.

e.pone.t 1.,..t•••• 1._tno .1•• et til. protot"••8OId_

ere .11_ ta Fl•••••, r tt••.,. Tlao t.wo ,11._ .OY.r ,.-pHt.

were ......t.d la ..ri.. (.1 ) ta ..... til.' tile lId.l tl••

pr•••ur•• ., tlao tadl ...1...1 aId It. "'tataed f. Ut••_

pl.t• .,.et... Plate I 8Il_ , .. floatlal plat'en ••blob ,a­
pr! _ _Wnr pit.....,. .1_ It.... '- .811ft ted. If. ....'r.otloaal

'.atar•• ., t .. fle.'1a. plat,... "'1". til••_ .. til••• 1a t •

• arlt.r op.rl.atal ul t. '1M ,.t_ bowYer atl11'" larl.r

.1••• Of .,..11••ri••l lulr...l • ., '0 It. o.,eol" ,. oltt.a ....q••, •

......,. ea' d......1tll .........1. pre,wtl ••(a 1_& ••

0.88. rid.) 1_ 'Ia. ".rall .1.. ., '1M utt. ADetlaar .

f ••tare o.t tb. floatiBI pl.ttera ... its •••ociated t.l••copio

e'abtllser... beth .1,.••f tile aa18 b.l1 tor 11.1(41.1 lateral

.t_i11.,.. The an'auc_eat peraitted t ...at.l of t_

stabilizel" float8 also to he iliad. cftteal ln .laa,.. A .pria.

l ....d b_per II~. 01lt of 0.1 pipe (not ebOWll ln the .flAwe.) ....

prOYidef at the trollt of the .eo1a1M ter ..de. pro,••tlO8.

The ~rototype eJeotor 8ystey(Pig.8), wh10h bed a Doz~l. of

.1ze 20 lI!!l •• throat of 75 ... 8Dd r$8' .f tbe oOlRpOlle.t. witb

.1.efts1oa8 8.l1tably preportl ••• , ao." 1_ltadlaa11y.

below t"e platter.. The eJ••t_ .F pl t •• 1. tu oe.tre
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Pri.e .over

..

BJeotor q.t..

Fig. 6. Schematic of 10 H.P prototype Salvinia Harvesting Machine



Sucti OD mouth
ot the eJec tOr
syste.
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\Main float

Side stabi l.i ser
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M.S. Fraae work

Delivery
end oitha
ejector
system

Fie. 7. Prototype Salvinia Harvesting MachIne - Isomelric View.
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Primary flow

DiffuserThroatNozzle

Combined flow
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Suction chamber

~
Sec ondary flow

. 8. Prototype ujector s ~tem
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FLOAT

LOATfNG FENCE

ED WATER MIXTUR

Fi • 1. Con i u ation of pumping of alvini

in 0 a c untry boat.

1~. 12. Configuration or pumping of Sa1vinia

at low head C ondi t1 on.
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Fig. 13. ConfigurAtion of pumping of Sa1vinia

at zero 11ft condo tion.

67

FLOATING FENCE

/'
LIVERY PIPE

~ """ .-I .... "./
DE

F1g.14. Configuration of pumping Salvinia

at near zero head c ondi ti on.
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CIL\PTBR IY

RESULTS AND DISCUSSION

4.1 Prelt.t.ary Bxperl...,.

4.11 Shore .oun'ed ••it.

Tia. results of 'he prelt.t.ary expert_at. 1. wbicb til.

pd••oyer p••p.et W•• operated _ a sIa nt.d antt al_

wi til 'h. Yertieal eJeotor .,..t. are ct t. 'fable 5.

Table 5. ' ..pl.~ rat.. 01 .har. • ...t.. 5 H.' Prla.....r
pamp-set with .artleal .Jector .,..t•• at a 8tet10
ltft Of OYer ._ ..tr••

'ri- Spe.d 'ree- Prl.er,y flow al... Pr1aU'Y fl.. +
al of .ure se''''HI tl..
No. pri.. ,reter aat. of Wat.r T1_ aat. of.oyer colle-

'ft_ ptIJIlplq 00110- ,_.pup1..t __

(r.p••) (~)
ct.. .t..
(It) (...) (l.p••) (It) (... ) (l.p.m)

1

2

3

3300 2.0 200

3300 1.1 100

3300 2.05 200

2T

15

630

300

200

100

11 1090

1€J 1200

10 1200

A.erag. rat. of flow 1163

It .q be •••• fro. t .. table tbat til. pri_ry flow obtain_

we. 01 the order fd 460 l.p•• at a dleoharc. pre.sare of

2.05 kgln2. It 18 to be Doted tbat a. p.r tbe bead-eapacltT

perf....c. 01 the puap t oalculated t. 3300 r.p•• fr_ tbe data

a.pplied b,. the ._factur.ra. tbe beat efflcl ••q Yalu•• "Fe
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440 1.p•• aDd a Had of 24.8Ta. .Al;aiD. the yal.e. detoerlllaed

f .. the p_p far tbi. apee•• t8 t.be t •• t .ollda.ted at t.lle

EDgin.eriDI Co11e,e, 'frtcIJar. were 460 1.p•• _. 2&. as .b_

tD Fl~.15. Therefore, w1tll. a pri • ..,. f1ow.f 4&0 1.p.a,.e

caD rea.ODabl,. a. &Ute that tbe pa.p wa. op.ratt_. at t t. Nat

.ffioieDo,. point and that tbe .ozzl••••1._ tau &1y" .atta­

faotory perfon_o.. Tbe co.bt••• f1....blell lnclud•• tile

prtaary flow fr. the pri.. aover paap••t _tI tbe ••eCDIar,.

flo. draft-i. by tbe eJeot.. ey.tp••aa of til. order of 1113

l.p... Thi. 1. turD g.... a capaei ty ratio(ll) for tbe eJ.ctor

eyste•• (1163-410)/4&0.1.6. Tlat. yat.. w.. I_or t ... t_

.e.igae. capacity ratto of 2 explai." i. App••dix 3 A. Tbe

differeDce 1a perfora.... 1. attrUnat.e4 to tile 1_ i.pat .._

recet... by tbe eJect... .y.t_ _ IIC._t of 1••se.. 1. t_

e_ye. tt.Dal feet yaly oo••81y. 1•••tll .f ••1tyery ,lpe

ued for the prt r paap_

The reault••f tile te.t _.not.. _ tM rate .f pllapt..

of we••ateri a1. 1••Il_ 18 "ule e.

'fable 6. .ate fit p_,t8, ., .... .atertala wi til & B.P
pr1a. aoyer P'UlP at a .tatl0 11ft of OYer
ODe ..tre.

Trtal Sp... .f Pr••••re 'It.. W.tallt .f ltato .f
No. pu,.••t .... p• .,illl 0' ....

(r.p••) (kg/_l ) <M.) (q) (kl/.t) (If/Iar)

1 S3GO 2.01 10 10 eo 3.6

2 3300 2.10 10 11 M 5.4

I 3300 2.00 10 18.& III 6.T

4 3300 2.00 10 IT 102 6.1

••rac. rat. of ,_,tag 5.&
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-~-+=r,~l-···-··l=~-T-~+-T=tl =l
-'---'1'--"--" -._-f-.- --- -- - 5HP;2x2 1FXHO PU~W SET ~~'

) ._-- ...".- - -.. -~. - _. --. _.- - --- -,
__ .__. ... .__ ._ . I I- ....-t -- -_.._- ._-+--_.
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It • .,. be ••eft frOll tile i.l. tbat tbe t.l_ t.__ to fill U.

200 It.. oap acl..,. dna ..... f1.t 10 .eo". 1ft all tJl. fOU'
f

trial. whleb ... qata 1••tl.o&1 ,. 'hat eIIt.al... 1.8 'lui. 5.

Tid. ladi••ted tllat ..betll.. It,. ... w~'.r al_ or tb.....-

••ter at:xtare t.hat. w.. ,..,.., tile yol._ rate of flow w..

belag 881ntat...d. ,be ''-le al•••bo.. tnt tbe q_.tltT et

...d col1eotl_ yarl•• fr_ 10 to 18.5 kC- wi tta1a t.h1. 10 ..e....

period. Thl. 1ft tura ladl0.t.•• tllat tllere e.. be aab.taaUal

1.flae.o... the rat. of .....aterial. ,-ped b,. tbe _tb....

• f f ••dl.g proyid.. at t.he la1.t_

It. i8 ant..ta.ate tbat t .. yol_ .f ••'or re••i.lag 1.

the draa ... Dot Illeuured at tile eDtI .f e..11 te.t 1. tbla .erie••

Roweyer, taldn. the bWlll denel'" (..latat/yo1a.) Tal.e of

SalTlal a fr_ the table 12. , ..... ftGO q. per .ablc ..tre t til.

yo1ulle Ge••pled by tbe co11••ted wed _ ..oil .. tbe qu..tl tT

of water re..l.lal 1n tbe 'nul ..... oa10alated. Tile calcula-

to. .a1••s are tabalated 18 .,abl. T.

t. quantity of ..ed collected ,ta _ peroo.tage of ,_

weiglat rate ot flow ot the ter alxtare _d .f tbe water

.10118 In tile Id:xtare. 'r. r.go of ••1.... obtal... Is fro.

5.4 to 12~. Table 8••Ilowa tile rate of oollect! _ ot .e•• _

a percental. of the w.llbt rate of tobl 11.. uti ".0.'11I7'
tlow obtainable IrOll the .yat... If_ Talae. obtai." Tarte.

f .... 6.2~ to 15.~. Of tbe Yarl0•• perc.. t ..e. givo. 11l

Tabl. T _d 8. the ODe baeed .. til•••CORdary f1_ If water

alone were p_ped by the ejector e,..t•• app.ars to be of

Ireatest laterest. The range .f pere••tea_ rate of collectl_



·Bulk denetty of .eeel • • 00 kg/cu••



Table 8. P.roentage rat. of oollect1oa of weed based OD

weight rates of total tlow, ..d s.condar,Y tlow
fro. the eJeotor By.t•••

------- ----------------------------
Peroental. of oollected ••••Sl.No

1

2

3

Wei gbt .f weed
collected

(kc/s.o)

1.00

1.10

1.85

1.TO

A..erq.

Ba••d OD total
flow of 19.4 1tl
s.o. trom Tab1. Ii.

a.1

'.8
1.1

8.8

Bued OIl
aecOllClary flow
of 11.89 Ita!
sec.tr.. '.-1. I.

(,,)

....
12.8

1&.8

or\
o
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obtained Oft this b.si. is tr.. 8.4S to l5.6~. Sa.b· a result

.... eaeGaraging eDough to .0 ...... witb tbe labricetl ...

testlJ11l; 01 the experl._al 8alyl.la BarYeatiDI Machi a

Iloat .ounted 88it.

4.12. Fl.at a ..ated ..It.

'file eat_r_ t,pe tl_Uq platlor.... lOIlDd to AI••

adeqaate tloatatioa as per .e.l&D ca1.al.tl.s. 1'lle ....l t ...

hl~hl, stable with tbe .tabll1ser Il••ts .xk•••• and bad _ly

aialm.8 rolllDg effects. The plattora bad ••fficlent deck area

to ace_odate tbe priae aOVer p.ap.1 aad oJ••tor sy.tea. It

also had space for the operator to 0 ••0.10.tl, start tile e.gl••

as well •• guide the platlora daria, a.tloa. Th. dlsobarge of

water troa tbe ejector s,ste. 1•• horiz_tal dlrectloa was toa••

to propel the plattor. due to the jet reactl. OIl it.. 'fhe

binge arrange.-.t enabled tbe .ertloall, orleated ejector

ayst.a to oper"t. at diftereat b.ellbt. of p..plng. For obtai."

ing the .aztaua possible disob.r•• aDd caa.eqaeatl, the hlgh.st

t orward alleeel It was co.sider•• d••ir~ltle to keep tile ejector

ayet.a 1n a horizontal .ttlt... 'file posltl_ .f ex.tendable

arma prevented the provialOD .f o.leal slla,. to the frODtal

elida of tbe atabiliaer floats. S.. err8l1ge t to clrcUlllY_t

this situation WU cODeidere' ' ••irable. It ale. felt

tbat tbe free board pro.i••d 1. tb•••sllB did Dot provide

euftiei.at .ar~iD of .alty to all_ for ._ale of a few 1.'1­

vidual 'nalls or to ace_ed.to ....1 tioaal w.lgbta 1. toerMS 01

aaterial. or I)er8ona on the deck.

The resultti obtalDed i. tbe two sets of test. oODducted

wi ttl the float __ted ..obi... are o._olidated i. Table 9.



Table 9. Pu.pin~ rate of prime mover puap6et aDd vertioal eJeotar
syste.{aounted OD a tlokting plattorm) a~ a static lift
of OYer one .etre.

-
'I'rial Speed of Pr••sure Prlaary flow al... Prtaary.S.cGDdary flow

No. priM (Pd) (1st .et) (2nd ••t).o....r
~iF ••1 fi.. Rat. of

, • •Qty.ot 'fi.. Rat. of
water pUplDI water P••Pl~

(r.p.a) (kIiMa-) (It) (.eo) {l.p.a) (It) (8ec) (l.p••

1

2

3

3300

3800

3300

a.1 aoo 83.1 611

100 21 "0

800 24 100

100

100

800

,
8

1a83

1600

_._--- ----------------------------
AYor... .., 1511
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I. t.hi ••erie. the eYer rat. of fl_ obtai.e(j froa t_

pr1.ary pa.p _d the ltl f1.. obtat..d fro. tb. eJe.tor

-.ret.•• were 411 1.,•• ea. 1111 1.,•• re.pe.tl••1T which

were hi~b.r th. th••••btal." 18 the pr••l_ ..r1e••f

experiMe.t.. The tlow ratl. 1. tana lapr"" fr.. 1.6 to

2.05 wbicb was ..... ahad. better tball tile d.1I1 gned cap.­

c1ty r.tlo et 2. ,.hl. 1.prwed perf.r••••• 1••ttribat..

partly to tile re".U. 1. the frictl. I ••••• III tb. prll18l7

p••p .uctiOD aDd .18ob..p llath It • .,. a18. be dae to tile

probabl~ lower total h.ad at whle b the ejeetor i.''y5t.ea op.rat­

ed 8,S cOIlpnred to its de.illl head.

~.2 Ma18 .~pertae.t.1 pregr....

4.21 First stage t ••t1D&-at 1eoal pGDd

4.21.1. AII•••••• t .f protot,.,. f10.tl.& platton. Til. plat­

t ••1 bad aulfiol..t t1oaU_ ... ooa1d ••dIT .e.octstoe two

operat or. 18 addt tol_ t. t.. ,.,1- .oYer ,_,••t. aIld ejector

eyet.. at a tl_. The f ...ettea:rd at ttll. ceadt t.tOD was aore

thaD half tbe dl.eHI' et ......... f1.at.. Tbe pl.tt .... w.
cap.ble of acc••datia. a .ax1_ fat olgbt perecm. at Dear

lull alnKa«e c_dltl... Tile .at.-erg type de.l..... fOWld

to be quite .table eDabllq tbe operatore to .we fre.l,. _

the pi attora. The ro111...d pi tch1ag .ftect. were c.eider­

flbly lIIinill1aed due to the .tabill.er floate and th, saort

overall length respecti.ely. Bee_.e of tile locatl_ of tile

sue'll em pille away fro. tbe 10Bgitadina! axi. tbere was a



tend.,ney for ,.awiag of tbe platfor. durta. forward .oU. wblclah. to h correcte. lJ,. .e....f pllddle.. Wh•• t.be pri_ .OYer

,..p. worked at full atre. UIe aeebi.e ooald aove .. a .elf­

,rope lied _it at. aore t.1l_ waUti.. apeed at.iltziq tile Je"

react.i. of t.he di.obare_ ••ter. Dlreot.t_al cODt.rol of " ...

equipa.t. wa. &1.....il,. po••l.1••,. ••f1.0t.ill& " .. dire.tt.

of t.1le dt.cbaree••ater .itiler It,. padd1•• 01' itT t.he a .. 01 a

looaely ftttod 1_ radia. Had at tbe d.liver,. end of tbe

ejector syat.a.

4.11.2. Perfar__" .f t_ ,ri•• "er ._...t .... eJeotor

.,..te. : '1'.... d at.a re lat.inl t. ttl. pre.sure d.y.lope. b,. the

pri...oyer p_p..t ••d the p"'i.. rat•• oltkilled fro. tile
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prototype .achi• ., .....11..._ i8 ~.l. 10. T. priaary fl..

obtai.ed ... of the order of lOT l.p•••• t ......1... flow

obtained froa the .yete. was et the erder of 1., 1.p.a. ,}\lIo

the add1 t10. of a eoo.4 I) H.' ,.,.et t.o t.be experi...tel

aachi.o (whi eh bed a 5 ft •• p••p.ot. .. t.be pri......r) eaabl"

the flow ratio to b. rai ••• i d1ately frea 1:2 to 1:2.86. It.

ia tlO that tie .orie. eo tt_ ~ t... pri_ aewer p_pa.t

eDabled the iaput presbare to ta. proht,.p. eJect.or .y.tea to

be of the ord.r ef 4S ..troa. .A1tla.gb tht. value i ••ore thaD

double the c.-respondi.. valao fer tho .xperi..atal _i t. t_

flow ratio did .ot incre..e fr_ III to 1:4 wbldl .igbt .or.ally

the flow ratio i. attributed to tile .eere... 1n effioiency

iahere.t ia eje.t.. ay.te•• at hi.ller flow ratio.. It.er ..



Tabl. 10. P".pinl rat.s of Prototype Sal.181. darYe.ting Machtne
at 11 atatic lift of 08e ..tre.

.. -- -Trial Pressure de.eloped Spee' Pri.ary fl. Pri.ary+oeoo.dary flow_0. *,. 'dl "2 Set.l a.i.2 Qty ••f ift_ a.t. Qty. Of tt_ i.i.
••ter w.ter

(kg/•• ) (r.p ••) (It) (••e) (l.p~ (It) (... ) (1.,._)
•

I 0.34 2.T8 4.15 3600 3100 aoo a4.1 490 200 1.3 1.01

:I 0.33 2." .... 3eOO ,.00 100 al.o 121 200 e.o 1000

3 0.34- 2.8 4.6 3860 8600 aoo 23.1 510 200 1.1 191T

-
60T

• •

191T



Doted that .ubatit..'i_ of , ...e. area ratio of 0.01 for tile

ejector &,Y.t.a iato aquatiaa 1 at App••dlx 3 yi.lda a flow ratio

of _ly 1:2.85 whicll baa aetaally 'be.. obtai••ct .. ey••xo......

t •• y.rify1ns the •••ip eal_lati.... The l.proy_eai i. per­

teraaBce GYer tbe •••1g.... fie. ratio..,. la t .._ b. atwibate'

t*" tactora. On. i. tba' w1tll • laore pre.aar. of

4.5 kl/oa2 tor tbe ••ri......eo'loa of pri r paape.ta.

the actual i.pat l1e8d r.eeiYed "" tbe aJ"t.. Bozzi. w.1d Ia••

beeD ..ere thaD the ".aip Yal•• of 40 ..tre.. Tile ••0'" tact..

ia that at a atatic 11ft ~ oae ..tre. the jet pump would baY.

operat... at a lower total"" thaD the •••1p b~~t effioi.07'

head of ...tree. Thl. in t.ra Justities the a8SQaptioa8 ....

in the deaigD caloulati.a .f t. ejector ayat... Perhapa til.

perlGrftaDce could bare ~e. eY.. "tter If ~ip. fittings of aiz.

126 or 150- nr••a.d 011 tllft .i.e...... 1I1d. of the ejeotor

&yet.. wbicb would bave farther l.ere. the total head for t ..

p..p tor a give. atatio 11tt.

4.21.3 • .u.e.....t ot ._theriag ... a" orl&1a.l fil terlq 1UI1t :

The local pODd II. beea cl.ared oIf the ....d •••ally bet... the

prototype lIachin••a. got ready tor te.tll1&. Bence. ctata _

.a1__ .eed colleoti_ oapaoi"7 fit "he .aobl•• aoald .ot ..".0. at thie al te. Oa the etb.r liaRd. it at!o",.' aD opport.­

DitT to 8SMa. tbe pertor.lWoe ., tile catheriDg era aDd tile

origi••l tilterial _1t. Tbe .atberlltg era alr.ady .b01lll 1_

Flg.9 was fOUDd to effectivelT 'etle." tbe acanty ..ed popale­

tioa preeeat 1n the pODd fr__ .wa". wldtla ot Mout 2 _tree
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towarda the _eti_ .oatb of tile ejector systea. Bardly...,.

piece or frapaeat of t .. wed ..terial cOlli. eacape NY.' tu

.uettOJl aoath IDto t. p...... _.tweell tbe eeDtral float••

The weed-water .txw.-. waa puap'" iato t be fil teri_ u1 t,

by the uae of two loag r.,i•• bead•••• 40 _ .ertieal ext••­

tltOll ;>iec. ritted to tbe d.l1 ....ry .Dd .f tbe .Jeator &yet...

This in tura provi'ed tit. required beilbt of p••piag. 'I'he wire

Det OIl the trough per.itted tile drainiq of "'atet by gravity

while retatnlag tbe weed .aterial witbi. the troagh. lieoau•• "

tile _-n.b of the wee'-water ....tur. iato tbe treagn, tb.re

"88 ao proble. of elouia••r tile wire aet. But., tbe forward

pro,.l.i_ of t .. anit wee ••n.tder_l)' aifeoteti a;: foli.

eDer" ot t ••i.chare. water .... di reetly d••aipated 1u tbe

filtering uDit whtela w.. 1IIte"'8117 __..ted to tbe harVe.t-

iD& aaebta.. Sille. there w.... 'It..t ...lable at. band further

teats en the perfonullce of ttae ttltorial Wl1 t could Bot be

co...to' at 'tht .. al to.

'file results 01 tebt .0.1 at tbia att. relat.iq to .pr....

d.a.ity meaeurement. are giv.. la Table 11.

Table 11. Spread denst ty ot Salrinla at Cbettupezba,
kole laM••

'('rial Ne.

1

2

3

Area coyered
(.q.a)

1

1

1

i.t lilt of weed
(q)

30

20

25

Sprelld "eD.1 tT
(kUIl2)

30

20

2&

21

---------------------_._------
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The a.orq:e apro. 'o••t tr Of 25 qfa2 was aore tha 3

tl..a tllo YelM obtai... It,. S._al It Jacob. (1919) 1lDder attll

water o...ltlua wilen tile bOJ1.Z0Dtel .ater .urf.o waa &1.08t

covered by tbe weed aatorlal. Tile Yartat1_ bet.oen the two

l1eure. C_. to a largo ext08t. 'be accOlmto' by the tact tbat

at Cllettllpazha tbe wee' ..terlal••ere In 8 blghl7 packed

colldlttoa ...11l« to the atroaa wtads pre.ltlont at the at te dartq

tbe pertOd et testtag. It aleo ahow. the ext.t to whlch 58.1­

.18ia C_ 'be ,.ked by tho _tl_ ot .trOBl wi....

1. Teet No.2. bulk d••d t,.. a.aav•••t ••ere lied. by __a

ot tbe wir. Det ca,. d••eribe. t ••ectt .. 3.45.2. The rea.lt.

obtai..d are .11.. In table 12.

Ta'ble 12. Bulk de••t to,. .. Salyl....... _

'iTial Vol._ Wet.bt fIf -el.lI. et Wetpt .f BIllIE "en81 t,.
Mo. of 0aco e..o ......... .... _I"

(aI) (kC) <q> (ltl) (II:e/a3 )

I 0.25 1 107 100 400

2 0.26 T 112 101 420

3 0.25 T .. 91 3"
4 0.25 T 1" lOa 408

••or..o at& lA 400

The ayerage 'bulk d.atty yal.. ot 400 kgfa3 aakea the

rolatiy. bulk deDa1 ty to be 0.4 ad lndicatea tbe enoraOU8

bulk 01 the aaterial to be IIaIIfII" wbene.er tru.ported tn

_ ..-baryeat.d cUdttten.
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I•••••••.3, • ".'17 " t to til. a.1nll1.

BarY••tll11 ....hi.. .. til. _•••11 41 1.t. .... b••t wi'~

til. 11.1, .f till .rlI1••1 fl1"rl....It. Sl tilterl.,

.,........ al•• attuhed lntecrallJ' to tbe U lat•• t_

l.tt.r ooa1. •• l.,.r .per."" _ ...If prep.lled ..It. ..•

...le ••t.... • .., 1I e... .... ..11. lay .....1 putl.... I. tid.

_th...f .011..tl.. , It "0. _.t •• hour to fl1l 'lae ....."

•..,18t.1,. ad It 1. 'n tIla" _.t , .-•• fJf _t.rlal ..re

••lloot.d. till b tt...ap..lty of appral.at.ly •

t_nee p.r ....r for tb IIt .

A. t ... ..j ...1 '_ a.lced 1. 'hi....... of

.oll••tl_. "lr.'l,.. I' \b., tIae fte•••t.rlal bela.

ftt, dl. Dot •••11,. .11.. _ ,be ,1aUon t..... the 'r_1l ..

,he bo.t and bad '0 ...._.11,. 1 ,be b••'. "otller

.1....._'... ... .ta•• 1 t 0_1 _18 lab.... ,. u1." tbe

..... _terl.l fr_ tta. b.' fIf tile f1 P"'" fl.1••

It .... tla.reton, f.lt 'b.t t .. filterl.. amt .h l. be 1.prw"

t •••able relatl••q 'ry ...rt.l '0 lie r ...l.e' lat. t •••at ..

'hat ... tid......1... far .. p•••l1t18 __..,11.1Ie••'_."loa­

11,..

III t ••, •••• , til tt Id tatl_U7

_It end tbe .ed ••terl.l••ere tly paape' to tile .h.... ,•
.._ ater .lst.r. fl 11l, 1. Yer,. lar•• qa.tl tl o_d'.r-

.ble ••11 .r.etOD OD the h_k.. It al.o a,••t tile tuclD, tbat ••

preyl••• t. retat. til. we.' _tertal. Tile f*Jl ..thod et dlr••t

)HIIIpla, .f ••e......t.r .lxt.... _ to t ...11....... t has f_d t.o ..

totally ..&Ceo,tabl••
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1ft te.t Jlo.I, til....111_ " •• qatD ._hound Dear tile .11....

• d tbe .ed wa. ptUlped lat. t .. fllteriDI 8.it fr_ which it was

directly an10aded to tbe baak _ ••rap1DI 1 t don the .lopp1..

pl.tton. The re.ult. ot t trial., e ••b of •• 111 ..

dar8tl on, are lI:iTe. 1. tab1e 13.

'lite per..e rate of ..11..'1__talne. w...f the order of

e T/hr. Thl. relNlt turtber ••batant1at.d the earlier .8 Mt.__ t

.f rate .t collecti. In'o ,lie ...try boat.

In teet No.6, tbe ....- ••ter aixta....... p.aped directly i.te

a floating ten.e 'eecrlbe. i••oti_ 3.«. The re.ulte are gl._

1n table 1....

The ..erage SalTiai_ ,..p181 rate .f '.2 T/ar_ obtai... i.

thte te.t .... , ••ore tbaa tbat obtai 1. the pre.i•• te.t. Tile

l.cre..ed rate or p'1apin. obtain" partly attributed to t.

redaction in the height of pu.piD••• the fact tbat the operators

were b,. that tl_ ••ffl.1..tl,. exp.rS...ed to pro.i......18t..t

teedlD~ of ..e'·d aaterial. to t •••ti_ ••til of the eje.tor ."8t•••

I. te.t Wo.T. ri_l ob....._t! _ were made _ the ,..,inl et

SalTtnl. into the fl_tiDg te.e at ••re 11ft e •••lti.. T_
.xteliBion of the d iacharle p1pe It,. ..au .f ••lbcnr •••bort

plec. of flexible p1pe cl1' DOt ••• to iapr••• tbe Puap1111 rat.

p.."tbl1,. beeaa. tbe red.ctl. 1. the .tatlc 11ft t ..

by t .. fr1etl ..al Ie•••• In the ...ttl.al ftttl... utili••'. • •

• peetfie .eaaaremeat. were taken, 81a. it .... f.lt tbat • b.tt.r

Wall t. obtai. zero 11 tt eODdl ttOll would be to re..... all tbe b.nd•

... elb... and In.te... extend the borlz.tal tIl.char,_ pipe of til.

ejeeter .y.t•• directl,. into tbe fleatl.1 ten•••



Table 13. kate ot PUI'~piDI of Salvinia t.o the lJanlt thr_dl
1.'11 teri.lll lIn1 t • at a stetio 11ft of 1 •• etrelil.

--
Tl'ial Sp.ed Iti8Cbai~8e Tll" we'" Kate of

~. Set.l S.t.1 preaaaro teke• oollecte' 0011.."1_•1:0.
(r.p •• )(r.p.a) (kg/.2 ) (••0) (k:.) (klf-") ('l'/Ilr)

..... ....--..- ..
1 1800 3600 .... ISI eo 101 101 6.1

2 3800 3600 4.10 60 M M I.'
I 8600 8600 ...... GO 110 110 e••

--
. - .'-----,--,----------------------



Table 14. R••• of pUplD8 .f Sal.181 a 1n.o floaUq
fence a' a statie 11tt .f TO c•••

_..
Tr1al Pi.char,e Sp••d Tt.. i~••cI a.,. of pWllp1q

Mo press,," Set.l Set.! take:::. celleeted
\kl/_2) (r.p._) (ae.) (kS) (Ill/at.) (f/Iar)

-----~.. ..............._..
1 4.5 3600 3100 eo 148 1. 8 ••

I 4.5& 3800 3800 to Jti6 16. t ••

3 •••15 3.00 3100 • 163 la3 9.a

.. ••

A'Y(jra&e t.a_.. -- . • •• ••
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In te.t No.8 tile aboye alteratl0118 wer~.ad. _d a. e.se.tla11,.

zero head condition f. pu.pl.. fIl S.lyi.l. was obtai.e'. 'I'he

results of this test are gift. 1. lfab1e.15.

The aYer~e })a.piDg raw of 18 'fIlar. obtained wa. the blghe.t

Dong all tbe prey! OIl. test8 alii 1''' al.o.t 1~ .ore thaD tbat

obtained in Test N••6. Tbe lDcreased rate of p".ving obtalaed o.

be attrl buted to tbe c_bined ettect .f Hyeral fayourltiJ1e factors.

It t. kn01lll that low ar•• ratio eJect_ ayst... bave relatiY_ flat

head-eapaoi ty characteri.tie.. M coapared to t ••t No.6. the

rellOYftl of two bend. w01l1d Ia._ oau'" a further reduc ti OD 1n th.

total head by at1east 1.20 aetrea(O."" .tatl0 lltt + 0.2:5 aetre

frietlon bead for eacb beDd). tlli. i. 'lurD would haye .Ub8t8lltI81­

ly lucre.ad the .econdary f1_ rate •• oon••tsuent1¥ tbe quantlt,.

of weed draWD-in. The faet tllat .1'..tl0 cbuges iD the dire.tl_

.f the flow could be ayold•• , c_••{~.t to tile re.OYal of tile

bend., would b..... tartter l.fl__.. 18 lJlOreulDg tbe proportl_

of tbe wee. i. the wee'-water .ixt.... I. tbl. t ••t, the operators

had also aade eycry effort (a).,o.prOfi.. uDifera feeding aDd (b)

to uke prol,er adJast_nt of tbe p..ltl.. of tbe ..cti. l!louth of

tb. ejector system froa tile wate.. 1...1 Itotll of .td..... It appears,

ha. a profound influeac. OR the perfOl"a8llc.. 51ac. the cliscbar'!.

"tpe froa the ejector syst_ we. operatill« at zero 11ft, it wa•••t

po•• ible to either tile ••1... of watel i. the ..ed-water

mixture or tha secondary flow of water a10ae. 1. tbl. test.

Howeyer, taldnp: tIM! aaxi.WI peree.tl:ge of 15.6 lD the rate of

pu.pln~ of SalYinia obtained 1. Table 8 (this I,ereentsge .a.

fartber 8ubstantiated 1. the r ••ult. of tests at X.aarak..) tbe



Table 15. Ratea 01 pUlIplol[ of 8a1.1n1 a into f10at1DI feDoe
at lie fOr zero bead cOBeU t 1 011 •

.. ....-..--,... .....-......-----........ ' L

Trial Dlechar•• Speed Tl.e W.,e. Rate .t 0011••t1_
No. pressure Sat.l Set.2 oollected

(lrg/o~) (r.p.m) ( ••oJ ,kg) (kg/II) (T/u)
......--.-.-...---.....- .. .-._- . .---........... -- .

1 4& .... 11 3600 3100 eo 2.4 284 16.8

2 4.5C 360C 3600 eo 311 111 11:1.0

3 4.§f 3600 3600 60 ~ao 320 18.1

.......-.-.---._.-._..._._.- 0_._. . _
A••raa. aOT 18.0

_',~<--............._..,_'........ P' P ........... • • • • • _
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••eondary tlow of the .;yete••••Id 1M eetla.ted to ...

(301xlOO)/15.8 • 1968 l.p... Yhl. 1. tara ._•• that the flow

ratl. bad changed frea 1:3 t. la8.88 fer tb. ejector .Y8te••

Thu•• the teet eoaYlnelngI,. .how. that the Sa!y1JIia p_pla.

eapacl ty of the .Jector 8Y8t•• 1....1 tly. to eh8D&e. 18 tJa.

total bead. Therefore. 1 t 1. felt that for beat pertor.anc. tile

e jeetor syeteM .hould be operated perferabl,. at zero 11ft witla

DO draatic ch8~.e In the direct1 01 flow. Further. the f ••d-

1n,; rate aDd p08i tioalng of the ti_ .oath aboulel b. opt1.a1.

III teet No.9. 1I'hich was t. lta.l t ••t conducted at ,he

Chettapllzha IJ1t•••ttort. weI'. direete. '0 olear tbe weeel. pre_t

in the erltire 1,lIddy fi.ld and o.ceRtra'. the ..eel .ateri al lato

a f1eld fermentatt .. pODd. Dar1.. ,lie 00"" of tb1a ...k a

triNl~lar abaped •••d int.at....... ., 6.100 aq.are lletrea ...

e1.,,". 1n eight aDd a half w,,~"...a oYer a periOd of two

days. Tht 8 in tarD afford.d a obaaee to dir••tly as..8. the

field oapact t¥ of the lIacbi.. 111 ter•• • t hoan refluired to elear

a ..1 t area which work.d oat to be 8.1 z 100 z 100 +1100.16.'

hoan/ld (0.01 lat/Iar). "_.aa1111 that the • pread den etty waa at

the order of 250 T/hr•• this •••t ,he, tbe _obi_ bad acbiey"

.. ayerage puapiDg rate of 14.91 T/ltr. Plate 1•• all._ t ..

tenaentatl. pGlld tilled with SalYl8ia e ••lly allppert18. tbe

weiab' of a per••" etBD'1.ng .ftr til. _ter1al. The t.ating work

wee cODCtlu.ed at thl. at te .a tbere were DO aore ....d. l.tt. 1.

t .. paddy li.ld •

••23 3rd .t8le teett.g-at Mane..,.:

The Salyiaia BarYeatlBg Maobl.. iDC lading the ecce.eori••
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••h •• the gatberla. an, '1Itel"l....1 t ... tile Ile.uaa t ...

.... tranapcrMd 1•••1...' .... ecaditi•• to Mae••p....811l& a

tr actor -.d trailor. It wee ob8enH that the eJI tire equipaeDt

could be unloaded ... re bl.. at th. at te 1. a .atter of ODe

au a halt It.... tl_. " 1_ aI_« wltlt the ace••sor1ea

WIl8 ....ed '0 the t •• tI8. 8tk It prope1l" _It. _"II1"e-
.en t8 ot only one trl al ".. taktm 18 'we d.,.. of .ork18g wi th ttl.

IUlIIDhine at thia a1 te. Salrial. wea &l-ped lato • tenaeatatioa

pond constructed ai_liar to tbe .e at the Chettupuzba 81 te. ..

area of 11z'8_1326 .quare _trea " .. cleared off'l18.«I. wi t.b1D

• d ...tl-.. of " inutea. Tltt8'" a 11e1' cap8D! ty of 0.18

heet_/hour which conatderably bieber tbaD tIlet ebtaiDed at

the Chettupuzb••1te. Bat, It "7 be ••ted that the i.t.atat­

10D we. very 1tght In this partteal... ttel,. As•••tng that tbe

apread density .f t.festati...t tht. atte ••a .pp.oxi.ate1y

1/1 et that at tbe ellett.p.d•••lte. the ••bi.. pertor.._

..ld " ..Ir oat to, 1& -.f/br. wille. ta c_at.t.t wi til tbe

e.-re.pODdtag tipre••bt.i.....t C"" a.

4.24 .... atace .._tla«-at IUd••ar••

Alter the teatlng progr_ at .....p., the hane.Ua•

......lne was shifted to .other .1 toe .t Udallgara nearlT 11 Kan.

fr. Manco.p.. The .b1ttlnl 01 tile Id '11 Ity

operatill@ 1t a8 a ae1t propelled ..1 t. I t took abo.t 2t .

te re8Ch the prop0f;ed te.t1D••1te. rr. 'bi8 diatance

and the tl_ taken, 'the apee' ot t ... ••U propelled UIl1 t

"as .alculated .. approxl••te1y " kl1_t.... per ..ear. DariD,

tid. perl.. the 011 COIUI..pUca by tilt e8l1a......ok...

.. litre. e.h. Benc., total d1 •••1 ...._pt.l. raM 06 t"e



98
lIae h lne ••• eat1Nted to ... d 1.92 It/Jar.

The teat! n~ work .t I(ld"lara aill1y cont 1..d t -

lD1! tbe performAnOl ot • _eo.ct prototype 11.. ve.t1ng maob1.o c••­

.true ted to aerye ....t_en.,. 8.1 t duri 11& public .o••strati ....

It was oheer.od that the , the oountry boat. Bade t ....1 t

rather tllI.leldy with 1••&t~ tbaa that .aa rOqulre'. Th.

output troll the ejeetor .78t tto••bly lower tbaD tba.

obtained In the tir.t prot otype hU'Ye.ting lIaohine, ..in17

beeauae ot the .i.~....tcbed aoz'/le .d tbe relatively lare. pump­

ing bel«ht ••p1oyed. Con.ei,••nt1y, tile p,8pu18iGD speed obtai•••

tl"Oll the fiyete. wa. als. apprectahly l_er than that ot t.

tlo.t Beant.'d unit. III general ••xperleDee with the eoallvy

bo.t DOUllted unit Indicated tbat the IIOZ4'~O dealga shCMtld'"

preol .. to ohtain .1lt1stact0J'7 pertor_ae la the eJeetor ay.to•

.. tbat .uell baryeatlng WItte do ••t per.tt attactBeDt of 1."-

1., boats e ..117·

Tilo ....atratlOR work ot t.be tleat ted wlit. p..,I••

S.ly181a at .re head condl tin 1.'. '-p..ary ftold tor...t.t­

1_ pond, .....11 r.o.lyed by tIM publlo. Larae orowde ..s••b1..

tlarough_t tile day t.••it.... tile ••_atrati.. 01 thl....el

"11. apread de.sl ty •••aur..ata. fl'••aeb of t.. seY_

......1. fro. whlcb SalY1ala .aa ole...... are ,;1"8 1. table 16.

1\ .. be .... troa tbe tole tlaat tbe .yerlal0 apre"

luea yar1ed froa 11.eo .e 10.18 k&/a2 •• I. tile neW
d•••tt, ,..

.1l-g to 8 ait••Yer.,~.• aproad d••• itT yal•• .,
0"...1. _ttl '



Taole 1&. Sproati denslt,,,, ot Salrlnia in field channel.
et l{umaruaJI.

- .... -~ ... ---,_......-.-...-~._-_._--_ ..._-_.,_ .•..----.-.......--.....-_.__...-.-..-.--.--._------
51.
No.

Plo",
No.

Spreed de•• itT ..ea.arenents.
\;'ei@nt i. kg of .ample cellee'ed fro. ~m2 are.

S..ple-l--suiple·a' . a....l. 3 Aver...

It.'Yerqe
.pr••
den.ity
(k~;/.:q



100

US.I q/a2 or 112 T/llt. Ie .. _011 .. tbe .... ocoupled t_

entire water .urt... 1. the.. ebaRn.1.....r .tll1 .ater oaDdltl...

(Dot Abjected to wi•• aotl_> the _ew. ttaare rOWlded to 160 Tlbt

•• be taken .. a represe.t.tl...e ...al. tar t .. 00.p1eted f1rat

phaee of £rowth .t Sal...i81a "'er the "tt_ada cOD.itl_.

The re.ult. obtained 1a recanl to weed clearan08 'e.ta tr_

individual tield chamela are &1..8 18 table IT. It JUT be aow'

Ire. the t.b1e that tbe bar•••tl.. ..,.1ty ot the 8.tll.....arl"

fro. 13.4 to 19.6 'f/hr. 11n... __ ...al•• 01 16 T/ttr. '1'hi.

rellul t i8 sne"bat lower th_ tbe hiA.st a.,er..e barY••tlaa

capactty ot 18 T/br•••••ured at tbe Cllettup.zll. 8tt.. Censlder­

illl the '.ct that whil. at tbe C..tt.,azba .1 te tbe te.ta weI'. ot

short durntiOD .d t. t ...iag ra. "ttel c_trolled, tile te."

'.etlon ••re lODger aDd ttl. t ..dl11& ..ate .... Ie•• c_vo1led at

XU"'8I'__ the two .al•••.,. be t ..... 0_s1atant. Tile mor.

conseryati.e tigure ot 16 T/Ilr••.,. t.s be takeD .. a repr__ aeDt­

ativt? ••1.. tor tbe barvestlaA eepeoity .f the 10 il•• prototype

machine , or oemtinaoua woni.. _

During tbe ceur.. of the aIt teata, _asare.enta .ere

alao takeD to obtftin aD idea .t " steDd to wilich tbe ....

••terials werf' peeked by 8.a.1 puhlel_ Tile .a1a.s obtai..d are

~lY.D in table 18.



treble IT. a..ulte of wee' clear..oe t ••ta at Kumarakaa

--------.._--.,...........-...........-~--,_ ...._.-,._-- .. -.....--.........,......-._.----,.•-----_.._._--_._._._--
Trial See <luJar, £pe84 of PIO'l

No. pressare puap•• t Ho.
Set.l Set.2

(k«/e.) (r.p •• )
Length '.~·1 t2 th Are•.

(.) (.) (IDa)

TiM AYerqe 118l"'f'••ttng eapaol t7
t ftken .pre"

'enalt,t
(at,sec) {kg/.a} (kr/~t) (bt/br) (~/br)

. . ..- ----_.', . _..-----.- .._-._--... ......----.-.....................

1 4.30 3600 360n A 154.' 4..TO 12&.21 6:c~ ,30 2(". Hi l,t .2:') 0.'" 14.2'

2 4."1& 36{1(; ;~60'1 AI 31.1 4.CO 182.62 v,al, 11.16 8.&7 0.12 1••10

3 4.4& 36tO 36':0 .A2 136.5:4.60 11(.21 IS,et 11.Ie 6.61 0.11 If.ll

.. 4-.lSe 3f\O( 36[,0 .A3 13S.r. 4.20 513.30 44,4C 17.10 12.18 0 •• 1••40

8 4..SC 3fSOO 36(10 ... 136.6 4.2& If8.oo 29,3(. 13.1' 8.10 0.12 11.1.

• 4.60 3600 3600 M/2 ".T 4 ..~O IU.IT 22.00 11.6(1 11.50 0.09 11.ae

T 4.150 3800 38(."10 "/2 til.6 a.90 .41.00 16,35 16.66 12.84 0.08 16.21

-- . . . .--.
AYcra,re 16.2(; 10.15 0.10 16.00 ~

.........,- ~ -..... ' ...............~ ..,.. .--...-.._-- .......
<0
G'l
\X;J



T.ble lB. Spread d•••l tJ' yal... aDder .....1
pa8biD« ... ,.1E1D,.
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file lat
.

Trial Area GOYer.' 01 .... Spread ••••itT
N•• 114I •• kl. ka/a!. -----.-.-... ..-

1 21.1 &4.1

2 i 10.0 20.0j

3 Ii 8.5 IT .0

"
1 18.1 3'7.00;;j

A••race 31.00

The table ladieet•• tbat tllen 0 .. 1Je w1d. Yariat1. 18

the extend to whi eb the ••terial o. Ite o..en vat.. 18 • gl..a

area. 'lbe lie.. yalue 01 32 qfwil t ...aiD higher thaD tile ._

Yalae of 25 kg/. obtaine' at caa.ttaptlzha .1te. It ... a1_

obeenoed tbat ....r _••a1 ...1a1... tlao _tert al 08D be ,-*..
.... • er the otber .ldl. _IT a "a.l. l~.r paektBg ec.....

aader wtDd pr••sare.

T. re8.1t••f tbe , ••1 o__ptloa teat. carried oat at

" ....ak_ are .h... i8 table 1••

Table II. Di••• l oon...,tl.. te.t data .f t ••
5 R.P p_p••t ••

ir'iaf' "otal hoar. .,
No. p..piag SelYlala

01•••1 o__ptl_

S.t.1 Set.2 ,..tal
(It)

aat. of Di•••l
......ptl_

(It/Jar)

1

2

1 hr •• 38 ifIt

2 hr.. 5.t

2.52 I." 1.00

3.10 3.11 6.2'

3.1

3.0
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The average yal....f 1.0& 1~/1'lr. for the t1ll0 puap..t.

_ount 1Dg to 1.5215 It/ilr/..~ ...pare. fayourabl)' wit.1I t.he valae.

ef 1••6 It/tar. obtai•• at. Ud_«..a ad 1.4 1t/u-. obtained ill

tbe teat conducted at. t.. _1"'1'111I Collec•• 'frieAur for a

.1B11e 1).Dip.et. Tbi. 1. p.t.iOlllarIy 80 1. vie. of tbe .lightly

lO\ll'er ....ed at. .. leh t.1M lat.t.er t.e.t.. were carried oat..

The .edified .er.i_ of tile filt.eriag lUIi t was fiold

tested at tbt. .ite. It... ebeened t.hat. t.be an1 t. oould at...,

afloat. .. _ t.depeRde.t. filter!.. _It. _d t.bat It pentit...

tobe country boat.. to be eully at.~ t.o or diaeD&aaed froa

tt. With ibi. filteriDl uait. t. at.erial could be p_..,_
at. Dear zero _lid eondit.1oa aDd ttao pUlped weed-wat.er mixture

()rwid.d euttioie.t ..itat.i_ at tile bot.t.. of t.be U-abape.

filter Bf'cti_ pendtt.1DI the wat.er to be drained .fl without

al101fill1 tbe weed ••t.erlal. t.o 81.. tbe 1",.rlor8t.io... '1'he .eeel

accuaulatlDI in thi. Mcti lly gat... heilla aad ..t_

..atteally fell llIto the hull .f t.1l try boat. Tile _terial

thm& collected was In a drip-dry eODditiQD aDd w•••pread In.ld.

the i)eat 1UUI••117. When t.be boat w.. tally loaded tbe fllterillg

anit could be e ••ily dttacbld ad .... ready for loading the

aecODd bOBt. The Iloatll provid•• ia tbe filteri., uit boweyer

were louad inade'luate to cOIItartably ."l,port the wei@;ht 01 t.1It

ISaterial which accam111ated 1n tbe fl1te-rial: .ectioD. It w..

felt that w1 tb the above aspect take. eare .f aDd with tile

true work stren gtbe.d the aDi t ..,. _rYe ••11 .. aD _t_at.ie

-.Yste. for filtering and leadi., the harve.t•• Salvinl. lato

eouatry boat••



lOti

'f"" ne.l te of t.ata ted to reeC8fira U. fl .. ra~a

fr_ tile priM .over ,_, Ject.. aye tea obtained i8 earlier

teat. are ahown 18 t.ble ao. Ia tbi. teat, fo ...n waa abtleDOe

.f one bend 1n t .. diBollarle 11__d • rHaeti.. 01 IIPprai­

.ately 50 0_ in the p.pia, "oi,ht .. c_pared to tbe te.t

orl~iaally conduoted w1 tb the __.bl_ 18 the local pODd.

nat the priwary .d MoendaJ7 fl•• ratea obtai.' in both tbes.

tests 6ee. Ident1cal. (AIBo aee table 10). Thi. ladleate.

ttlat the 'ifference. 1B the ..t .p .id aot "e _ appreciable

chaD ,e in the cap.ci ty .f the eject.. qatew .hile puaplng watel'

.10lle. 011 tbe otb... band, tile re••lt. of teats condDt tbe

ratea of ..ed oollect1••d preport1._ of wHd 18 tile -

water .1xtare are _b_ 18 'fable .1.' Tbi. table indicatea tbat

the ....race rat. of colle.titlli .~tal.'" at a atatio 11ft eI

50 cm. 1. et the o"'er ., 11,1 '/Jar- wbie 11 i. bilber tbaa t_

average ot 9.2 T/hr. obtaineel at Chet.p••ba at a lift of TO c_

with two beDda In p08itloa. It •• Ia.....er be ••ted tlaat, 1.

ttle ,nt.eat test, a 90' ota_ge 1. tbe dintctl. Of flow ...

avoided "" r.pl"a. .. ot tile belld a wi tit a .trueltt pip••

Alao, it baa be........trat•••arUer that "bea l,jotlt the be".

are n ..... (oa.al. a turther red...'tl. et TO c•• 1n tbe pta.,..
inl bei«ht that 1. at zero l1.ft) 'tile rate 0' ....d coll8Oti_ b_

iwproyed to aD ayerage .t 15.,' "liar. 18 long duration teat. at

J(Wlarak_ aDd 18 T/hr. In .hon dara"i. test. at Chettapuzha..

Theretor'e, it would .... tbat tile pre••ure head 10•••• 18 the

1Gba radia. bend.(involylng twe 90° e~ange. 1n the dlreo'tlaa ot

flow tor tile ...d-water .1Iture) laaye 1.f1aenoed tbe rate .t



Tllbl. 20. PaID.;)1n;: rnte of rnae .ewer pup•• t at J(ulIlarflku at. a li'>tatio
11ft ot Is<' 011.

----------.-......-.-....-...-..........----.- _._----_..._------ ------ ._._------
aDd ~econdary flow

\~8t~r R.'••t
pu.pl11&

(It) (l.p •• )

l-'ri fl.lal"y
'fllt3

tle.
Rate of
pu.p1_,
(I-I) .a)(it)

Pr1m.'Y
water~·t_

taken
<.eo)

8pe.'
Set.1 Set.2

(q/ca2)

Se 0 GIld U'Y
pre.en...

Trial
No.

6
--..--............_---_._._------_....._- ...........--............',---_.-----------------------

1 3600 8tiOO 10 246 30 1960

I 3510 1600 30 2&6 412 15 1180

8000 30 25'1 514 15 502 2008

--_._------------_..-._.....-._._._.-_._----_._._-_._-.._--------
105---_._----------_._.---_.._--_.__._-,.............,--_.--------

.......
o
C.Tl



Tab Ie 21. ft_t.e of puapln.'.!; of 8alYlnl_ at. KU.Hl"akaa at 1'. .t~·;tle litt. of 60 a•••

---,_._- .
Trial Secondary Speed 'ft. Water ,reed Rat.e of 1'Tee.~water l' of ....

No. pre.suroi;) Set.l iiet.2 taken Weed bater ooll.ot10J1
baaed -• .,eOlu' Z tlow

h:r.;/om2 )
fro. Table 20

(r.p.II) (."'0) (It) (kg) (kg/at) (T/br) (l.p.a)

----- v .. • ....-.---- , •

I 4.5 360C ~6CO SO TSO \}S .0 196 11.7 1560.0 13.3

2 4.5 3600 3600 30 612 112.0 22" 13.0 1344.0 1&.7

:I 4.5 31&0 3800 30 T08 113.1 2:.'7 13.& 1416.0 1&.1

----...........-.-. -_..._---_.------------ ----------_•..---_.----..._.."-~"..-....-~ .._-------
____._v . _---_.__._--------._-_._----- .Aver~. 216
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••,lal .t the ..... 1. tile .......at.r lI1:&t.. _It ... ~_

the rate 01 I)_piag ot ••ter al-. through the eJeetor ayat•••

The percentBge of .... oolleot1_ 1. eacb 01' tile te.te

has been oalculated in relati GIl to tile ••oondary tl_ ... tal...

wnen water alone .a8 be inc p_ped. Thl. perce.tage i. ale. giyen

In tbe table 21 .,.10 h tau .. ayerage yal_ of 1••1 -.cI a

8axl_ Ya 1ue of IS. T. Tu_ val•• are cOIIparable wi til the

correaponding ya1.. obtai ned 18 tilt table 8 ...

4.5. Re_.lo _al781.

Irhe operatlDI e.t t .. tbe SalYl1l1a Harveatlng Macld_

has b..,en worked out em the basi. ot utI_pti.__d caleulatloaa

detai led In AilPeDd1x 5. The total ••t. In teru of rupee. per

hour a. we 11 as nlpeea per bect.... , tor a range of 100 to 1000 br••

of annual up.~. ar" p1ott8d 1a Fig.l.. Aa caa b. espec.... tn

total cost of op'!ratien deer..... wi th increulng bOtlr. of _a.a1

use. In the KuttaDadu re~iQD the Sa1Y181. preble. 1. pre...alent

tor oyer 6 month. duriftl the year. As BUCh even wi til a very

COD8E'M'fltiYe fl~ure of 500 hra. of 8DDIlal a88, the CfMt ot

operat10[l fft tll1. IIIlchtDe MOUlltS to .1)" ap{)rox!lIately ~.30 per

hour or f;.:lOO Pf"Y' -'ctUf'! "n"r lleaYY int••tat!. c••d1 tl•••

'Ti.li s \':'om~'8l"eB Yf"r:-r f.~.,.mr":11,. wi tb the r.eported rate. ot ,ts.9oo

to 2700 tor Mlrlual collent! on .d d••tr8etiOD .f tile ..ed.
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, ..ta 'f

....1' •• COIICLft...

Yh. p•••l ht It ~l•• ., .ell_loa! ."'''01 ttl ••191 .

••1•••• 1 1,. __ .. Aln 'ayal '1 ...

,....... , ,. Th. .t• ." c.....l '.. _ ,.. • 1.,-

...t 1••' ....t • pr••e',.,. lalYl• .I U .

wldola .t.lll•••• D..ol ...... e __, ••••1••• .I. , btp.....

• at ., ~rteul, a1 - ..In••n... '1M _.-V•......... .,
• flul H l41" t. whl '.1'1.1 ...

ptHtpe' ..,. _u• •t ,. -._••••, • ., '1 _'n-
'.,el p-, .. - oJ••'" .,.,... 'Ile ,,,,.V" ••llJu.

ft.alA, ....1.,.••, ....l ••te. •. l , 0_,." ttl

.wo II B.' ,.pa.'•••• billa ••'''''7 , _..,..
• •••,..... t,,. tl..,..., pl.t'on. .. bl.. _••.,ule

er 1t"'."8'1.. , ... -.lYlate ••••• , '.'1....., .....
• HIt pr.,.11• ., IIDlt. C.r' N~••...,._tt. f , .. pre-

'.'"'' _.hi ett•••••l , I.q•• ,. tile ,.. ala.

'.yel.,., 1....... (i"" ., .. , ..o-'-t'.

" , , .,• .,. Tiel"" tile '.11..a.N '1'1••',•

.....1' 0 ' ..1....

1. 'file It " .t lal,-"a•• a' t_ b,,"..'a, .t , •

....... a'". ot'" '"rat , .... ., 1.....11 ••• '0•• ,. ... .,
'be 1' ., tOO 1r&/-.

I. ., pr." ••••"t, ••1 ., ••1.1••• wid." .,.••, ..

tIM , ta ..i,1It .t ..., "1' , ar•• _r•••11.., .. I ..
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dltte.... t "abltat••• arerill .t..... C••lderall1 l.tl_

wa. teud 1_ th••••a1... '.p...l .... tbe .t... 01 Ir 11 ..

'.,r•• of pacld_•••Nd Ity ri.. pr•••r. or playal••1 -

p.1atton. Tbe ••1••• obtai _arl••• 1. T.b1. 12.

T.bl. a2. S,r.......itT ., ••1.1.1. uder dltfer_'
laabit.t. aDd '8.r••• •, ,aokl...

F • •

81 •

•••
De..... 01 p.oII:l_

I •

1 Llalat tat.atatl0.ta...tlfl01al , ..­
lnl. doe•••t ooap1et.1y ...,y ,.
water ..rIa•• ) - I.t .tac••

a "y.re lnl••tatloo(ooapletely pl••
tbe ••"er ••rlace) - 2a••t .

a S•••re Int••t.tl.a aBd paoklag "'er
wi.. pr••sur. - lad .'ea8."'....tl_.

.. S•••re Int••t.tt.. .. p .k1aa • a••&1
p••tatal - aDd .t........81 ••tl ...

80

1.0

120

3. 'r.ll.tn.1T stu41•• were wi til ••spttrl••• ta1

aa1.1n1. nary••tlng Machi.. Goa l .. • t a I B trlt..&1

p••p and a .ertl.al1y ori.nt.. oJ••tar .,st Ilor•

• out.d walt. ...••u.....nt. of tta. ,rl_1'7 all! ••cOIldU7 f1..

tr_ tb. ab•••_bi••tloa .... .", ....... that tt.....)t17

..Ill.... tbe d••l perfon_o of Jl.ow ratio 01 2. at

.tatl0 11tt .t ••er tr. aD' •••tl••••d bead ratio of

0.16T.

•• Experl_ut. t. 0.1180t Sal"'lal. tbre.. 11 tbe .J••t-

.yet.. were ••o••••tal 'llttlob ",.rltt.. tbe feaatollit, ot tbe
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fluidt zatt Oft teohnique. The e e>lleo'i_ of .e.' ••'eriale wi "b-

1•• r.,. of 8 to 16 per cent by ••1,bt of tb o..d • .,..

water alo.e ladloate. tbat a prot0"F,. .yet.. b ell tid,

priftCi pie Gould p••tbl,. beoOlle eooD_loall, .1 able.

l't. Tbe .peelel1,. (fe.t ,ned 8Dd f abrie.te' expert••atlll fl08t-

i .. platf....e. fouRd t. be ,table. It .a. ale. obaerY.'

tbat tbe re actt 01t ot tH di SChUl" wa.ter fro. t t.. e Je.ter

SYfi tea en_led tbe URi t to .eye aa a .elf propelled a8Obi....

8. T!ae 10 B.' PT3tOtY~lQ Sal.1..18 Baryo.ting JIlaotllDe, 0 __

Itori ll.ontal I}' oriente' ejeotor Byat•• aDd • IIlli tably .1zed oata-

floatat1on Nld stat:111 t¥. '!lien 01ertited U a •• 1t propelled

unit cftreoticaal ecmtrcl W&5 eas1&y obtained by uB1DI a 100.1,.

fitted lOD,~ radius oend to tile vertical exteuaton otthe

de 11 very elt(\ of tt~ eje vtor eye tu •

.,. At a atoatio 11t1 of OdO _tre aDd a pri.ary flo" ot

SOT I.p._, the a~condDry flow oU;IdDed fr~ tts eJ8otor ayst..

was of til. orcJ.r of l.f.&O I.p.a. The tlOT{ r~,tl0 of 112.86 'tb.a

obtai.ad wee equal to or eY~. hlg}lf'r than the oorresponding

de.ign flow rftio. Tbe 1.prov....Rt til p.rfc~~nce we. attr1­

Dtlted to the po.albl. higher tapat bead reoeived by tbe
I

ejector DozLle and lower o!,er8.tiDI total heed lor the ejecU'f

eyetem thftD the deslgn yaluea.

8. The gatherl"#: IlJ'II wa. found to .ffeotively deflect ttae
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wee' .atortal ea' e_..trate til••• tile .1I0tloD .outll Of

tile eJeotor .,.t.., lib.. t ..... popalatl ••as scantT In

tta. tnf.ated ar••••

9. 1I1le protot,.,. SalnDia lIarft8'UD, »eob:l•• i8 ._Juot­

i ••ith til. ftIteriDg uait ... t.ad capaolo Of harYo."i..

• d oolleoting tile we•• at t lit raM .f .pproxi.at.ly • to •

T/hr. at a static 11ft of 1.40 a. tnto a cOUll1.ry boat.

It01C'eYfIIlF the :oert cnU.loe of the tl1t.rlftf un! t \'-8.8 not satta­

tactory oO-JIl,h to bave autOllatio lOading Of tbe .e.d trOll

ite trougb to tae OOUDtry boat. ~bI .aterial oolle.ted 1.

the i)O$.lt n'.e l"l!t latt••ly wet. Un1...Uug of the ....d fr_ tile

boat to tb...bore by lI...aal _t..ed waa alM. tedious Wid tiM

con IIlUll DJ; •

10. "rile {.uaping 0' "..d-watul" 1I1atare directly' 011 to tbe

ilhoJ"e waH found to hp. l"I.ractioaltle due to the erosi_ of eol1

it oaused on the bents.

11. AD ever~. weed pUMpiDi rat• • t 9.2 T/br W•• ootw.ned int.

a floating fence tJy redaolDI tho .taUo 1111. .f jluaplag fr_

1.40 • to TO e••id Oy i_pro.l•• t.a. toodini ••thOd.

12. The prototype .aohine ,ave 1n short dwattcm t.::!ota tM

highest evera: e JlWlping rete of 18 T/hr "h.,.. tbe weet'l-water

mixture was pu.peeS directly into the floating f.nee at Dear

zero head c cd 1 t.tm. Ul!der tilt II teat oOIKHtt on, t ••• tiBla'.'

e8coooaJ"Y lloT' WBe tbe order 01 1000 l.p •• CiviD& a flow ratio

ot 1.4 tor tb8 e je" ter j;Y stem •
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13. 111 a 1_ duratloa t.at. at the Cllett.pa.ba .1 ie tbe

aeehiae pumped the .....ai.rlal laio a 'ie1d 'er.entail ..

pead at _ eyer.,;. rate ., 8PP...la.t.17 11 T/u. 'Ilbe fer-

a.lltailon p.' t.chniq ilae .."ant.... ibat 1t did net

in".l.e any i ....lai d1i8& •• irea.portatioa .f ,lie

treably barye.ted ilaai tt pel'll1 i'ed ,be pupla, .f

.....d at near zero he.... coadl t1 ••

14. '1'. :>l1.ph'l capacity ., .,pr_l.aiely 15 '1'/.... watt 0_­
fir-ed ••en whil. horveat1D& 'b. wee' aDder 11abi lnfeatatt ..

oOlld! ti _ a'i ttle Mueo.pa a1 t ••

15. An Hvera~e8Peed of • Ka/ur Wfte olHalned whe. tbe _8ohi..

walt IlQved Be 11 self propt~lled 11111 t fr_MancCimpu to K1c1angara.

16. 'l'i18 tiS. o:t cOllDtry bo.ta •• ~lua'iiDI' ,lattorm. l,U foWl'

to be Otlfflbl':H' ••& 10 tbe operatioa ot a PJro~••)'pe ~ • .1Y1ll1a uane.t­

hili!' ¥.~"t"•.
IT. In long dur at! Ql telts held at Xuar__ • the ayerq,. we••

pumptJlg rate ohteine. _aa ot the order 0' 18 T/br. l'tda area

had 8 .e".rely we~d 1n'.ated "ater ..rfa.. haY1ag aa ayer...

IIpr~('d dttne1 ty of 162 1/11-"" Tht. in tUl"fi g8..ve a hary••tta«

oapao! ty of 10 hl"a/bLtor the ••.ebt.ne til f1eld CODdl tl co. wbiola

are typteal of K.tt8D8~U r~r,iGD.

18. The ...it'led yard on of the 111 t.ori JIll, uDi. t va. found to

pf!'rfol'll the fUI'cii <mil of aut.at.to filtering aDd lo.Una 01

Sa1",1,,1 .. 1'1'1to " cOlmtry boat .u(~•••'ul1y.llb. d••igD al••
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per.1tted iDe p..plna ., ~be d-wat4r alxtur. at z.ro llf.

cQldiil0. &lid oODV881eat ••' e.t of oo_try bout. t.o tile

unt t tor 1...181 pur,.....

II. Tb. 'eata at KaJl ..ak_ tartbel' coatinae"" , .. re.al ts of

'he preliminary expertaent. tbat illo propert1" of iDe ....

obte1n8ble wan 01 the ord.r of 11 per oeDt by weight of tb8

..con dar.)' flO\>. whew ytlllpiDg weter alOll.. Considering the

tact that Salvin!. 1,. lighter ttwn '6."',,:.' a"i1~ til r.lttt.i"e

bulk "eDHtt.)' V81Uf~ of .,ly C.". tbt.e re.ults co.pare fav_1'­

ably \Tit It f,be pJ'oporUOIl 411 2(t p.rceDt of 8olld. Don.lly

ell tf,t"ec 11'. (! ..ed~ill#!, 1,••rke (Cornick, 196(;).

20. The- HJOIlcmlc .. _Teta Iff b........ilq .o.t. wit h the pro­

totype IIb(.;o1lJe ltIlountu) t. 1il;.280j- '0" k.ot•• wblch e.pare.

tliTo1ll"8bly wi tb fhe reported o.. t of lb.tO(;/- to n...... 2.100/­

lr.eurrtld fC'r ttr.l1~el colleoU CI1 Md disposal 01 the •••d.

Meot;anlc.al baner.ttng of S&1Yin1ab1 tb18 aactdD8 18 therefor.

e onl:l." erett eeon omi. ft 111 vi8 ~Jle • I tala0 ball t he Ed ded

advlintA.fl&S, ''''!I ('0'1t; ftri)(l to the lit ologtcel mel c hem! cal oeD tr01

•• thoda. that tt'of' ht'lry~.t..d meterlal can be IJU.t to otber lot•••

ncb &II cOI'Ipc.at IftU1lig, hart" l!Ollrd paper llitllutectllr. or biG-a••

pr od1I 0 ti 0,. •
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