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INTRODUCTION



IWIRODUCTION

The tropical mxoot crops pley a very importent vole in
world nutrition., One or mowe of the tropical tuber crops
feature ag major food itema in the dieb of the people of
gseveral developing countrieg. Recenbly publisched f£igures of
P.A0. indlcato that the global production of zoot erops is
of the order of 170 mlllion tonmes per eanun vhiech, exprossed
nutritionsily represonts somethlng of the order of 250 terra
caloricas. Thet Lo, the troplcal root crops provide food of
a gquarier of the total population of the tropical developing
countries (Coursey, 1979). The tuber crope such as comsava,
sweel potato, yams and groids are the most important subsis=
teanee crops for the world's smell farmers. These crops are
importent beceuse they possess high potentiality for ylolding
lavge apounts of food per wnit avea and ave biologlcelly
officient producers of calowicse

llogt of these root crops grown o provide food locally
within the troplesl wordd hove been greatly wnder~-veseawched
during the recent decades compaved with the plantation crops
or other export cagh srops. Fortly becouse of this lack of
repeareh activity, the tropleal root crops are greotly
pismnderstoed oo inefficient food producers. It is algo
erroneously believed thot they contain little protein and
thelr consunpiion leado to the oceurrence of protein deficiency

dicesges, Dub this goperalization cemnot be justificd because



of the enormous yield that cen be achieved with meny of the
tropical 0ot crops, compared with the bebber known grain
crops even in thelr present virtually unimproved state,
Under the hunld dvopleal ecogysben to which moat of the
tropical root erops ore vertlicularly well sdepted theix high
vielding cepzelity ney often nean that they cen oulb-produce
geoin crops in termo of proteim per hectarc por yoer. lore
over, those perts of the world whore tropical root crops ore
luoportont in the diet are preciscly the parts vhere population
growth is higheet, the threot of lavge scale starvabion is
ever present (Onbueme, 1979). 1t hag thereforc beeome
inportent to loprove the gquantity and quality of these erops,
Suest pototo (Ipomoss batatas (L.) Dom) belonging o
the fapily of convolvulacese s an important buber erop in

the tropleal and subtropical regions of the world, being
grown in Africa, India, China, Japan, South~Bzgt Asian
gountries, Latin Amcricey Soubhern U,S8.A.4 eic. In Indie,
sweet potato ranks third in importance as & tuber crop noxt
only to poteto and tnpioca. It occuples an awven of 1,91,500
hectarcs with an annunl production of 1,312,000 tonnes
(Chowdhry, 1977)« The ares and productlon in Kerale Stabe
are 5400 hectoreo and 26836 tonnens, regpectively.

The chief use of pyeet pototo tubers is for humen
consumpbion and for the mapufecture of akarch and alechol,
I+ containg on an avevage 167 aterch and 4% susar, that
io 20% glcohol producing meterials, The fresh tubers have

504 more calories then potato, They ave also rich souvce of



cavoteno., The fresh leaves are richer in minerals and
vitaning and ave used as cattle feed end in some parto as
lecfy vegotableo,

The inercasing denond of oueet potolo as en edible
starchy tuber, forming a substitute for ceréalo 1o nou ucll
wnderstoed end hence i3 19 included in many of the cropping
patterns. The importonce of this crop will incresse in the
years to comes the fubure progpects look good. The regson
for this e in the foch that thio erop yields more edible
material in a relotively chort time and that it regquirves
very little carc. Tho ability of mwect potato to eome up in
morginal solls and ito adeptebilidy to o wilde ronge of
climatic conditions have fasilitated its profitable culti=-
vabion throughout the Stata.

A% present, the average yleld in Kergla is only
4500 kg per hectors. Trough a lot of work hes been cexried
oub towoxde the date of planting and optimm dosg of forblie-
lizers and meymres in different parts of the world, the
yicld of tubers could be inorecsed only %o & certain limid.
The yicld of sweeb potato tubers is ofter controlled by ite
follicge growth. The tuber orops in general are noted for
their lwsurlont vegetative growth. They posscso a very wide
shoot/tuber ratio resulting in the low production of tubers
wlith poor quality. The excespive vogetative growth is oftem
et the expense of tuber grouth. Tho geope of improving the
tuber crops ln the direotlon of liniting folioge growth and



inorensing {uber yicld with accoptoble quality by using
plant growth reguletors hove been cxasined by nony workers.
Among the grouth regulators, Ethrel (2-Chloroethyl phogphonie
acld) and CCC (2-Chloroethyl trimoth,l ammonium chloride)
havo been succogsfully used for controlling excessive
vegetative growbh, increscing yleld and inproving quality in
potato (Dysoa, 1965; El-Fouly end Cavas, 19743 Bedwan gb gl.,
19714 Choudhwwy et ol., 1976), Sucet potato (Tompking and
Bouers, 1970, Nembiaw, 1975 and lmthukrishnen eb gl., 1976),
Casoave (Gupte, 19763 Muthukrishnen eb gl., 1976), Colous
{Rejnohon, 1978) end other horticultural crops (Dyson, 19723
Tinger et al., 1974). These tuo growth regulators have been
selected for the presemt study uvith the objective of finding
out the best concemitrations for obtaining meximum yield and
quality. Iinding out tho cconomica of growing sweet potato
with and wlthout tho opplication of growth regulators was
another objcctive of the present inveotigation.
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REVIEU OF LITERAIURE

Growth reguletors hove been found to be influencing
the grouth, yield ond quality of memy horticulturel cropa.
In recent yeers many growvth regulators haove boon employed
for Qifferent purpooes in crop plents. Anong the different
grouth reguletors, Ethrel (2-Chlorosthyl phopphoniec acid)
and CCC (2~Chlorcebhyl trimethyl emmonium chloride) have
bean succesafully used in coatrolling the vegetative growth,
inoressing the yield and improving the quallty in neany
700t crops. A bricf revicu of the investigations on the
effecte of Bthrel end CCC on the morphologicel charachers,
grovth, yield and quality of different horticultural crops
is presented below, with partlculor stresc on voot crops.

ETHRIL,

The abllity of ethylene gas on the growth and
developnent of plouts is well lmowa (Pratt and Goeschl,
1969). Howevor, ito ingolubllity in water prevento its
rractical use ao o grouwth regulator. This difficulty has
boen overcone by uning a frecly soluble derivative,
2¢Chloroethyl phosphonio aeld (Ethephon) which yields
ethylone and phosphonic aold after cntry into the plant tissue
by a bage-catalysed reaction ubkich tekes place at pi above
3.5 (Cooke and Randall, 1968; Yang, 1969). ‘'Ethrel' ie the
brend nene for the chenical under which it 1lg narireted by



Archon Products Ino, of Unitod Stabes of America.

Dlologleal tosts indlcate thot Ethrol is abzgorbed
through the leoves end the woots. It 15 tranalocated intact
readily throughout the plent and accumilotop in repidly
groving sinks, vith portions bresiing dowm to produce
ethylene along the tranolocntion path due to the tissuc
nediated incrosse in p (Rwong end Iagerstedt, 1977). A
veriety of responses like eplnonty; root inltisbion, suxdllary
bud stimmlation, defoliction, shilmdation of undenground
rhigome buds, coxrlier flowver bud formation, earlicr frult
magurity, inoreosed yield._inhlb‘!_tion of wegetative growth,
ineronsed tillexdng, otoc. have boen atbributed to Ithrel
(Anon., 1969). These effects avo sean monlifested in meny
bozrticulbural plentc. The inhibition of growth Ao mainly
through ito rotaxding effeets on chood growta. DBvidences
in thig rogard ar ravieucd below.

Eifect of Tthrel on shoot srouih

Ethrol hao been ghoim 0 inhiblt shoot growth and
indernodal olengeticn. Cobehpole ond Hillman (1969) reportod
that Bthrel trestnont inhiblted sten elongation process in
poinboes. Dihrol czused chortaning of stem in potato cv.
King Blvard (Bdvard ot el., 1969), The growth was morkedly
inhibited by Ethrel vhen applied t0 potatoes ag folicr spray
&t 300, 500 end 1000 ppn (Singh, 1970). Tonpkins and Bowors
(1970) found that Dthrel trcoted sweet potabo vlonts were



shorter ani vith chorter internoden.

bryan (1975) ropozted decrcased choot langth uith
inoreasing concerbration of Bhthrel epplication In Dioseoree
alata v, Dlanco.

In Qolcug pavyiflozun, Ethrel coused a significent
reduotion in tho intemmodal length ond fresh welght of shoot
(Rejmohen, 1978). Ethrel gt 200 pim recoxded a reduchlion in
intornodal lensth of 52.28 over the control.

In pea reduction in the length of the main stem o
well ap resardation of tho general seedling growth has beon
obsexved. Anderson (1970) zeported a reduction in the
height in Alagke pea plants due to Ethrol treatmont.

Soimbl eb al. (1975) observed rebarded socdling grovth and
raduced freoh ond dry welghte in pea plonbo.

E‘t.hre‘l at 350 ppn applicd et ceedling phoge of both

monoecious end gynooclovs cucunher plonto zeduced the
internodel. lengih and inhibited the grovth of the main gben
{Benoit, 19723 Lee 8% al., 1973).

Several frult plantg have also chowun Jubibition
veagtion to Eturel application. Oooke and Rendall (1968)
weporbed that in plneapple, Bthrel causcd a retexvdation of
vegotetive growih, In peach trecs, Bthrol treatnent coused
inhibiticn of vegetative growih (Bdgerton aud Graem helph,
1969), According to Velenguels and ¥ender (1970), the
cerial shoot grouth of lou bush bluc borry was stimulated
by folier application of Ethrel at 50 or 100 ppm, bub



increoping concantzratlion of 500 or 5000 ppo resulted in s
correaponding greater grovth inkibition. In CO0.1 papaya
vlends, Ethrel at 250 and 500 ppm reduced thae intornodsl
length (Aleglaoncnevalon, 1971). Selvara) (1972) observed
that Lthrel et 500, 1000 oz 2000 pm exidbited a morked
voterding effect of 74.45 to 81.25 per vent in 00.1 pepaya.
Ethreld troatment suppressed terminal growth end interacdal
elongation in apple cultivars (Villiamg, 19733 Agcfnov
ond  Ivanughlin, 1974),.

The cffects of Ethrel on various omacnomial plants
have been investigotod by soveral vorkers, Evhrel at
1000 ppa reduced the helght of germmim plends (Cerponter
ond Carlson, 1970; Scmenivk oand Taylor, 1S70). In rose,
Dean (1972) roported thoy Dihrel spreys profuced most conpack
and bushy planis with reduccd shoot lengkh., FEihrel trostmend
caused reduction in lengih of the terminel shoots in hibvicecug
cultivers (Shanks, 1972). Iher (1973) observed that 1000 pmm
Ethrel spray shortencd the intornedal iongth, siving shorter
planks in chrysecmbhorom. In on experiment with Ethrel on
potted chomysenthemm plante, Porgole (1973) observed a
reduetion in vegetotive grovth, Doaser (1975) obuesrved
reduction in the extemsion growbh of phoot in navelesi
plante. Bodlaendeor emd Vander (1975) ropoxbed temporany
inkibition of grouth in height due to Bthrel troatment on
finx.



Besldes reducing the length of meln stom, Bihrel
hes been shown o have monotive cffects on production of
loterale end incrensing otom girth, luthukrishnen ob als
(1974) Teported that in sweet pototo foliexr eppliestion of
Bthrel 50, 100, 200, 500 gnd 1000 ppm promoted the production
of lateralg end thelr increese wes found o bs linear with
inercase in concentzotions. They obtained 104.5 yor cent
inerease in tho number of laterals over the eontrol by the
epplication of 250 pmm of Ethrel as follar opray. Rajnchen
(1978) in bhis study with Dihrel on coleus founmd that 200 ppm
folier spray rcooxded on inorcoge in stom glrbth of 30.5 pex
cent over the control. He aleo observed e algnlficeat
inereage in tho mmber of buanches vhen tweated with 100 end
200 pym of Ethrel,

Application of Ebthrel to the epleotyl apex in Fhageolus
vulgerie resulied in loss of apleal dominsnce of eplcotyl
end in the growth of lateral buds (Bradililk, 1974)., Foavalh
(1974) reported thot folior cpplicatlon of Dihwel to the
o ueek old Fhascolus vulgorig planto induced zedical
enlorgement of stems, Bussell (1975) reported that pot grown
plento of pee cve., Darkeskinned Perfection end Puget treeted
vith 625 and 1250 pmm Ethwel ab nine-node stage hed oigni-
ficontly nore brenches than the conbrols. In Cyamopais
tetragonatobs elso, Ebhrel trestnent increassed 4tho number
of bronches (Verme and Sonithle, 1976). Kwong and Iegerstedt
(1977) ovmerved thaty in tuo-ueck old been plants
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(Zhogoolug yulgeris L. ov, Block Valentine) Ebhrel
application coused promotion of lateral bud gzovibh and stem
enlargenent .,

In young pear treass, Ethrel treastment resulted in
thoe vigorous develozment of the dormont buds on the main
trunk ond sido brenches (Lenseen, 1970). Dthwel treatnent
oignificently increased the stem circumforence in C0.1 papaya
(Aloglamenovolsn, 1971). Ik apple plants, Fthrel application
atimleted inorease in dlemetor (Robiteille md Leopold,
1974)

Ethrel spray abt 1000 ppm stimlated branching in
geraniva plents (Carpenter end Carloon, 1970), Sememiuk and
Taylor (1970) also cbserved similer rocporoe ln geranium
plents.

EPfech of Ethrel on the lecof arca and number of legves

Bthrel ot high consentrations affects the leaf growth
of many plants. Muthukyichnen gt 21, (1974) fourd that in
gweet potabo, Bthrel treatment at 500 pim recoxded o signi-
fleant reduction in leof growth (47.1 and 66.4 per cent
through foliar and soil epplicetion, respectively)s Tho
lcaf orea of treated plands vere aloo roduced by the appli-
cation of Bthrol, Shanmughen end Srecnivason (1974) reporied
o reduction in the welght of suect potato leoves.

Bajmohen (1978) obitained o eignificent redustion in
the leaf area of Coleus perviflorus by folisr application
of Dthrel at 100 and 200 pm. The gremtest rcduetion of 46
over tho control wea obieined by applicetion of Ethrel at
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200 pmo.

Dthrel at 5000 to 10000 prm coused reterdation of
leaf size in onion snd leck plonts (Lovy and Xedar, 1970).
Lipe (1975) obeerved that Ethrel at 1000-3000 ppm appiied
as gprays 4o short, nedium and long day onlens reduced the
number of leaves, Adcdipe and Ornwed (1977) observed that
81l concantrations of Ethwel upto 100 mg 17! decreased leof
weight in cow pea (Vigna unguioulote L, ov. Adzuki).

Humber of leaves and leaf expansion ucwe reduced due
to Dthrel treatment in young apple trecs (Dozier and Bexden,
1973a),

Unlike Iin other vegotable crops cnd frudt plonts
Fthrel does not peen to have sovere inhibitory effects in
papeya. Selvaraj (1972) roported thet thers wes sbout
B80=100 per cant reductlion in lcaf number within 10 deys
after Ethvel spraying in 0.1 popaya plantsy bub ouch on
inhibiting offeot uas not observed Auring the lotey stages.
It ls interesting that in one of the carlier studies uith
€0.1 papaya plents, Alagiemonavalon (1971) observed no
appreoioblo difference in lenf production dus to Ethrel
treatment.

The review hog yielded only oné raport vhere pronoting
effect on leef dovelopment was observed on Ethrel application.
Benoit (1972) obeerved cccolerated leef development in
cucumber plents treated with Ethwel at 240 ppo.
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Effect of Dthrel on yield and quelity

Hildebond ¢t a1, (1969) reported in tholr proliminary
obgcrvation that BEthrel trcatnont increcased the developmend
of tubers of Rueset Burbonk cnd Kenneboo vorietiep of potato.
Elverd et gl. (1970) weported thnt in potato ov. King Biuend
treated wlth Bthrel abt 0.3 por cont or 1 lb/ecre, the tubor
numbor vas increased cnd the tuber welght was roducei.

BEthrel treatment congiderably promoted tubarizotion of
o%lolobed potato sprouts in vitro and inercased subsr numbeor
{Torwon aad Cenmpo, 19735).

In gwect potato alap olmilar effects wawe Oboerved
by sevoral workers. In the veriety Oenbonnial, Lthwel
tregtnont ceused increased tubser production (Tompluins end
Bouers, 1970). ‘tmthukrichoenm gt gl. (1974) ohsezved that in
guweet potato variety 1.B.2, Bithrel treabwment at 50, 100, 200,
500 and 1000 ppm both es follax sproy end s0il treatmend,
couged plignificant inercage in yicldy Bihrel o 250 ppo ap
Poliax ppray recorded maximmm yield over all other treatments,
Ethrel agplied at 250 pm to the folisge of sweet potato
15, 30 ond 45 daye affer planting increascd the awmber end
yicld of dubcrs (Stanmmgon ond Srinivesan, 1974). Mudhulzyichnon
&t al. (1976) reported in sveet potato that foliar eprayingo
of Eturel at 250 ppn ot fortrdgatly intervals commencing
after 45 days of planbting recoxrded highey yields accounting
for a plgnificont inerease of 49 per cent over the conbrol.
They further obssrved that Hthrel treatment at 250 ppm reduccd
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the goot/tuber ratio to an optlmum 0.59:1. Contraxy to the
findinges reporbed ebove, Monon (1971) kod eariier vbserved
that Bthrel veiluced tho puober end yleld of tubers ir swoelb
potato.

In Dioscoren slabe ¢v. Blenco, Bryen gb al. (1975)
obtained higher yield vhen tuber sections uvere treated with
Eyhrel prior to ploabing.

Preatment of caseava ove Melavelle ulth Ithzel at
250 ppm end 500 ppm increesed the tuber yield by 18 mad 20
per cent zospestively over the contwel (Muthuikrighnan et gl.,
1976).

Yuhngh al. (1978) obtained inercased root veight in
guges beet by Sbhrel applicstion. The ot becene egg~sheped
Aue 4o elongeblon of the crova and decrease in dismcher,

In Colous perviflorus. Enjwohen {1978) obtained
eariier tuber initiatlion enid inmeyesmscd yleld of juber by
Ethrel treatwont. Dibrel at 200 pim caused sigmificent
incresse, accounting for 49.7 per cent over the eomtrol. But
ha diQ net ohoerve o cignificant change in ths archer of
*rhers per plend by Ethwrel izsctueat. The choot/tuber
vatic was alst zeduced by the treatment.

¥icld inoresses as & restib of Ithrel gpplication
has bacn raportcd Iln vegstable orvps o8 uclli. In
Tricheenthue gneudne, Bihzal festaeni at 59 and 100 ppn
slgniflcantly increased She yield of fxulcs per vinc both
in bermg of numbex ond weighi of frules (Shawrugavelw and
Thanbuwrai, 1973). Ddhrel iecottest greesly increased ylelds
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in tomatoes (Burgls ¢t 8l., 1974). However, Postglione
(1974) reported that total production was not sigpificantly
affected by Ethrel tyentment in tomnte plantoj bub there was
a mexked reduction in the overage wolght of ripe fruiisg.
Churatostiesca ot al. (1974) reported that Bthrel breatnent
at 5400 pro incroased the number of frulto per plant in
cueumber ov. Adal.

Several research uorkers have oritically examined the
role of Ebthrel in influencing the guality of vegetables.
Menon (1971) wepoztod that in suseh poteto, Bthrel at 1000 ppm
planificanily increaned the nitrogen content of tubers. A%
e lower lgvel, that is, at 250 ppm, Ebhrel inercased the
nitrogen oontent of tho havlns and the ascorbic acld cambent
of pubers. Tho carbohydrabte conbent wag not signiflcently
affected by the treatment,

In cassave ov, Malsvelle, Muthukrichnan et al. (1976)
reported that Bthrel sprayo ot 1000 ppa caused the tuber
starch content to increese tue fold over the control end at
2000 ppm ecuged the oscorble spid content of tubers to
decrenge by 38.8 por cent of the control.

There ues an increase in the dry natter poreentege
and egleium content of shoots of Coleus parviflorus treated
with Bthrel ab 200 pmm (Rojmohon, 1978). Further, Bthrel
slgnificantly incregoed the ocontonto of staveh, ascorbie
acld and celcium and significently reduced the pereantage of
protein in the tubera.
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An increese in the ascorble celd content ond a
deercase in the sugor content in Trichosanthus enmuine with

increasing concentrations of Ethrel (50-100 prm) wos notlced
by Shaprmgevelu ond Thambuesd (1973).  In tomntoss, houever,
Postglione (1974) did not £ind any significent change in
quality on trestmenb yith Bthrel.

cee

2«Chloroethyl trinothyl ammondum chloride, also known
as chloro choline chlopide (CCC), chlomequat and cycocel
ip one of the most exteneilvely used plant growth rgtardant
to control the growth and thereby to inorease the produckion
of a numbor of agricultural and hortlculturel crops. OO0C is
the nwt acbtive member of the new group of quartermery
emmonium compounds reporhed in 1960 by Tolbert, Noxmally CCO
produces en effect opposite to that of gibbereliins., This
growth retaxdent is charecterised Yy Lte range of activity,
its primary effect bolng chortening ond strengthening of the
stem emd thoreby the trested plonts ore generally conmpech
and aturdy and have phoriened intornodes, shorbened potioles
nd derker green leaves. Such plents usually Zennin dwerfed
even undor optimm vinbering and fertiliszation (Anon., 1966).
This compound is highly speeific in its effeoto and sometimes
aven different varioties of spocios show dlfferent repponses
(Cothey, 1964; lohmoud amd Steponlus, 1970). CCC retaxds
the growth of plants vhatever be thelr photo period. Tho
growth of long-day plenmts 1ls rotarded by wesk solutions of
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the robordant, thal of neutral and shorh day plents by
ptrong solutions (Chellakhyan gnd Kochankow, 1967).

Effect of CCC on shoot prowth
Application of CCC weoiaxds choot growth and reduosa

fhe int@modol longth in many tuber crops. Olo eb al. (1961)
oboexrved & veduction of inbornodel langbh in potato plonta.
Gifford emd Moorby (1967) roportcd compast plants in pobabo
ov. Majeshic dus to OCO applicabior. Hruaka ond Popper
(1970) obzerved a retanation of grouth in potato cvo.
Seglda, Meise end Blanite. A doorense in the grouth of sten
Zn the poiato av, lloris Peew, by vay of chorbening the uppor
intemoedes wag reported by Digby end Dyson (1973). Howover,
the rote of internodo yrofuction wag rot affected by CCC
applicetion, Fishor (1974) zeported moduced crowth of potato
planto due to CCC application. Velkowa gt gl. (1975)
reported rotorded stem growth of potato plants of ov.
Berlochinger by the application of CCC as foliax sproy at
the rese of 0.57 to 1.40 kg CCC at/ha, He found $hat folisy
application of 0.74 g CCC ai/ba produced long teorm inbibition
in growth of above ground parts in mid=ecorly meturing cv.
Potengkil. Melikyan end Ssorian (1975) reported roduced
apierl growth in potatoss., Toliar spreyingo of poteto
peedlings vith 1072 CCC femporerily inkibited stom growth
(Sycheve gt al., 1975). A reduction in thoe helght of potato
plonts ues reported by Choudhwrd et ol., (1976) due to CCC
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trentment.

Y¥aablaz (1975) reported = oipnificant reduschion in
the langth of viae in sueet potato by tho application of CCC
a4 150 pm. Io also obscrved a reduction in the welt and dry
velght of vine per plost with increaslng levels of CCC.

In Coleve nawviflorus, Rojmohsn (1978) obtained o
significent meduchion in the internodel length end fresh
valght of ghoot, duae to CCC application.

Dyson (1972) found reduction in the growth of +tops
in caxrota.

Contrary 4o the £indings reported sbove, lemon (1971)
reporbed a sllght increaso in the wegetabive growth of swech
potobo plant dua to OCC treatment.

Growth retaxding effect has been reported by Wititwer
and Tolbert (1960) end lsrisidhaish g al. (1977) in tomatoen,
Simtlar resulis heve been reported by Lockhart (1962) ond
Dobrev g gl. (1970) in cucumber, umphries (1963) in Musterd,
Xlapivijk (19678) in ranner bemms, Thorag (1968) in letbuce,
U411 (1968a) in peas, Cockehull end Van Enden (1969) in
brussals gprouts, Felippe (1969) and theslor (1959) in Prench
beano, Remaa (1969) in €0,1 leb-lob. Kaukoivirta (1970) in
bemns end Shukle and Tewsri (1973) in okra.

Tho cffeot of CCO to reduce the schoot growth and
ghorten the internodos beve been reported in fruii orops
algo. Bomeke (1966) observed phoriensd internodes in apple
due to COC %reatment. A reduction In the inbternodel length
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ond choot clongabtion in applea was reported by Crabbe (1970).
Arumugan cnd Madhave Bao (1972) veported reduction in shood
growth ond intornodol lengbh in Vitig winlfere. Singh and
Sheroe (1973) obscrved in young pear treco that CCC at 1500,
3000 exd 4500 prm roduced ghood growth ead internodal iemgbhp
ut did not affect indernode nunber. Frydmen ond Warelng
(1974) roported thab CCC hed a movked duorfing effect in
Juvenile rooted oubtings of 4ivy due to the suppression of
intemmode clongetion.

In ornsmentel plonts cuch as chyysanthemns, carnastions,
hiblecus snd poinosebhian goil opplloatlion of COC caused
rrofound rvetardabion of growth (Cathey and Stunrt, 1961).
Cathey (1964) meported reduction in vegebtatlve srowth in
chrynonthemmny, sselees, carpabtiono and holly. Demper (1964)
ohgerved that CCC treatuent csmged growth reduction in
chiryeonthernam . Boso pnd Hore (1967) and Bhattachorjee
(1972) oboerved growth reduction in bougsinvilleas. Reduotion
of vepgetetive growbh was glgo xeported by Teinfelder (1968)
in Acolyvhe hispide, OCC reduced length of individual
invernoden in halogn plents (Nenda gb gl., 1968), Josa et al.
(1971) in Salvic splendens, Fhabdocharjee end Bose (1972)
in dahlia and Sen end Ushawave (1972) in cernetion veedlings
also weportod growth reductlon due to CCC tweatment. However
Booe (1972) obgarved that in dehlic planto foller spwey with
GCC repulted in stem elongation. IDnhanced shoot growth due
to the epplication of CCC abt 5000, 10000 and 15000 pmu wes
reported in Chrysenthemuns elso (Shonmugon gf ale, 1973).
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Applicetion of CCC registored leso welght, the
zeduction in welght orising primaxily ap a reguly of zreduction
in sten lengih. Cochahull end Ver Tmien (1969) obiained
gignificent rodrction in oten welght of brussels sproub
plants, treated vith 2 per cent G0C. In tomato, CCC tremted
plapnts recoxded o reduction of 4 per oanb in £roeh and dry
welgnt (Izulnppan and Muthuksidehnan, 1975). In olwo plonts,
Shulfle ond Teweri (1975) recorded e refuction in shoot weight
o 20 o 45 por cent due {0 GO0 treatment, Nombiox (1975)
zeported oelgnificant decresoe in the Zresh and dvy welght of
vine in sueeh potato with incroosing levels ol CCC.

Rajuoohien (1978) obtaluod 40.5 ver cent reduction
in the freszh wolght of ghoot in Coleus paxvifiorus que o
GCC $zcatment ab 500 prd.

Houever, Adedipe and Ormrod (1977) oboerved no affect
for CCC in sten wolght in coupea (var.liala).

CCC 1incrcoced the production of loberal braxches
in mony pleats, Dobrov ab 21.41973) observed incrcaced
niumber of laterals in cucwmber plants. Iruleppen (1972)
and Horisidioieh and Muddeppa Gowda (1977) xeporsed inercescd
nimber of loteralas in tomato planta. Melikysn end Azorion
(1975) cbmerved incroosed mumber of laterals in potabo plonts.
Rajmoken (1978) cbtained inorcapsed munber of branches in
Coleus sorviflorns wibth increasing levels of CCC. CCC ab
1000 ppm produced 25 pey cenb increase over the control.

Inoreasc in gien dlaneter due to COC treatment have
been reporied by Ooclaull and Ven Exden (1969) in brusscls
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pprouts, Irvloppen et al. (1973) ond Movigidhaieh and
Huldeppe Gouda (1977) in tomotoes end Rejmoben (1978) in
Colcus pexwifloris.

Lffeed of COC on the ieof area and number of lceves
Reduotion in leaf nuwmber and lanf aveg has been

reporsed due %o CCC spplication in aesveral plents, Hunphries
end Dyson (1967) weporfed roduction in leaf awca of CCC
trented poteto culbivars. CCC reduced leaf avea in potoiso
vor, Cralgs Royel (Gunagenn epd Hereis, 1869). in cerrob
the leaven wore amaller end groonor and the petlolos uewe
shorker due to COC trcatment (Dymenm, 1972). ELl-liansoy eb el.
(1972) oboorved thet 1000 ppm CCC sprey ob 75 end 90 dayo
ofter powlng preduced leaf mumber in cavxots. Rajucharn
(1978) veported e olgnificont reduction in leaf number in
Coleug parviflorus duc to the applieation of CCC ab 500 pn.
Ho aloo noted & signiflcart reduction in leaf avea due o
the application of CCC at 1000 prm.

In contrary to the ocbove rosulis, Hrvsha zud Popper
(1970) weported inerensed leaf area in potato ove, Saskia,
lloise and Blerite due to CCC application, Incrsased nunber
of compound leaves was observed by Choeudwi ot oi. (1976)
in potato. Popravko (1976) also founf inereassil leaf arca
and Increagsed leaf number in potatoes. OCC ab 50 pm gave

inoreased loof number in Coleun porviflorus (Rajmohion, 1978).
In cucunber the leaf erea end nunber of leaves uere
olmificently veduced by CCC mpplication (Taboric, 1963).
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Similar results hove becy reported by Morgan end Homnewby
(1967) emd Singh and Young (1971) in tomatoes, Sanders

ot el (1969) in onap beoms end Whecler (1969) in french
beans, However Dingara] end Srinivosen (1967) reported that
0CC trestnent regulted ln loarger lesves in Prench beans.
Trulappan (1972) also cbsewved o significoant increcpe in
laof arca in tomato plants.

Boetz (1970) reporbted e reiuction of 7 to 10 per cant
leaf ores in grepes by folier opplication of 0.1 pex cemb
€CC., ©Coombe (1970) found that in grepes CCC at 100 mg/litre
appiicd to ghoots reduced leaf oxpomsion and the ratc of
leaf emergenca. Ivanushldn (1973) observed that CCC applied
0 apple cultivars dccressed leal aizme bub increased the
nunber of lemves per wmit length of shoot.

Jese gb gl. (1971) found retarded leaf develommemt
in Saivig oplendend. Aceording to Scn and Moharana (1972)
leaf produebion in cearnation was decreaped by COC treabment.
Hildzrum (1974) obscrved reduced leaf eime in pelargonium
by CCC opplicotion. However, Dinistorm emd Tolbort (1960)
did nob ohgerve eny change in number of leaves of
chrysenthomms due to 0C0 treatnont.

Effect, of CCO on yigld amd gunlity
CCC affocts the yield and quelity of o pumber of

erop plonts. Dyson (1965) worklng with poteto reporbed
that CCC goludions of 790 and 3150 pmm coused ecsxliar
formation of more unifovm tubsrs. Gifford and lcorby (1967)
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reported that CCC treatment et 3160 ppn led to tuber
initiaetion one weck cexrdlier in potato cv, ligjestic. Tizlo
(1969) found that CCC treatument promoted tuberization in
potato ov. Bintji. Tuher iritiation was acoelorated in
poteto ov. Seskia, lleise erd Dlonitce (Hruska end Popper,
1970). Tistouski and Iie (1973) reporbed thot socking socd
tubera of potato ov. Plemsdosnck in 0,2 per cent CCC polution
cocelerated initiation of tuber Tormation by 160 deyse. In
potato cv. Alphe CCC tveetnent cousced esrlier tuber formation
ond higher yield of tubsrs (El~Pouly cnd Cerss, 1974). CCC
treatment cccolerated bubcrization end inoxeased tuber ylold
by 19.8 to 20.% per cont ir potato plonts.(Picher end
Pychetaleva, 1974), Biszria end Sherma (1975) obtained
inoreased tuber yleld and tuber size in poteiho plents.
Pexrrot (1975) observed in potato plonts thet tuber growsh
vog obimuloted by CCC. Choudhri st al. (1976) end Popravio
{1976) reported inorensed tuber yicld in potato plente.

Nambier (1975) reported inoroascd tuber yield uith
inorenping levels of CCC in sweet potato.

Gupta (1976) reported that in cesoava plemio CCC
treatnent increaped yield of frech tuber by 25 t0 51 per cant.

Rajmohen (1978) oboerved carlier tuberizatlon and
incroaged tuber yleld in Coleus pawviflorus by foliar
epplication of CUC et 250 pp ocnd 1000 ppo.

In carrob tho ev. Aubumnldng gove 20 to 25 por cand
greater yield (Dyson, 1972).
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Regults oppooite to the ebove findings were also
reported by somo workers., Cunasens ond Harrlo (1969) weporec
reduction in tuber yicld due to CCC treatment in potato var.
Craigo Royal. Hruocka and Popper (1970) coneluded that CCC
application had no practical value in potato growing. In
sweet potato, Menon (1971) roported o reduction in mumber of
tubers eg well ao yield per plant., Reust (1976) fownd thetb
tuber ylelds at noturity, tuber number por plant and tuber
size were not affceted by CCC trectncnt.

The zole of CCC in Influencing the quality constituents
wore also studled by cgome workers in  vegetebless In xadigh
leavos CCC coused inoreased protein content (Vliasjult et gl.,
1969), In potato application of CCC increesed the oterch
end profoein content of tubers (Fisher ond Pyshtelevn, 1974).
CCC induced & slight temporory increase in root dry welght and
6lightly promoted protein storage in roiish (Dinser gt gl.,
1974). Bigaria end Sharma (1975) reported reduction in
tuber dry metier content cnd lnoresse in tubor storch
content in potatoes, Wambier (1975) obtalned 2 slgnifiemt
inorcage in tho percentoge of stexrch in sweet potato tubewrs
duc to the application of incremental doses of CCC.
Carbohydrate percentage and nitrogen content were incxcased
in potato plonts (Choudhri ot gl., 1976). In cassove ov.
cocon, CCC troatment resulted in increased drvy nabter content
of tubexrs (Gupta, 1976). In sugarbeet, incrcased root suger
content end plent suger conbent vere weported (Pochinok gt gl.,
1976). Popravico (1976) roported inoresse inm tuber dry metber
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conbent in potatoes treated with CCC. In Coleus 1florus,
Rajmohen (1978) observed o cignificent increase in the dzy
nabber, coloium ond nitrogen contend of shood by CCC appll~

cavion, In dubers he observed a conslderable imexcage in
the dxy mabber percentosgs, sterch, caleiunm and iron contents
and a reduction in protein percentage. Reust (1975) fownd

% starch content wvas not aflcoted due to CCC treatnemt
in poteto ov. Bintje and lowitta. However in owoeh potabo,
corbohydrate content and protein conbent wao decreesed
Qlenon, 1971). In tuber yisld he obaerved a conciderable
incrcane in the dry mabter pexcentage, astarch, salciunm and
ivon contents, Nambloz (1975) reported that 150 ppm and
100 pm of CCO gnve significantly lover nitrogen content of
sweet potato vine, The niitrogen conbenb of tubsr wap aleo
decreased vith increasing levels of 0CO.

Dobraoy gt gk. (1970) reported inereaged yield and
earliness in CUC treated cucumber plante. Izulappen (1972)
ond Marloidheish and Muddappa Sowde (1977) reporsed thab
CCC treabtment in somsbo plants resulted in ineveosed ylelds.
However, Mecflive et ot. (1969) obnerved that CCO treciment
at 100 pi had no effect on pea yiclds, He slso observed
ihet ono ppn trestment rosulted in yleld reduction. Shukla
enfl Tewnrei (I973) notod dolay in frult maburdty in 0CO
treated okra planto.

In peas CCC treatment regsulbed in inerveased content
of nitrogen ond reduced content of caleiunt (Adedipe et at.,
1669). Suttl (1969) obscrved in osh-gourd theb the ¥ content



of the 0CC treated plonis wee lncreased whereas Co conbent
was Goergaped. CCC trested tomato plants contained wore W
end Co (Knevel, 1969)¢ Abanllo and Verkork(1970) observed
congiderably ingrcesed W content in CCC treated tomato
plabs. Kemnan end Mathew (1970) obagerved in FPhagoolns
yulcoris theb the aboorption of I'e by root and tronsoport
%0 other pords were increoased by pirewtreainent of the roots
vith CCC for three days. Blalum ep al. (1971) found that
the stallks ¢f the CCC srcated tomato plants contained
apyroxipotely 10 por cent norec bound Ca ovor the conbrol
plents. Howover, Irulappen and lutmdoishnan (1972)
obmerved a reductlon in the condent of IT and Cae ir OCC
treated tomato plents.

29



MATERIALS AND METHODS
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MATFRIALS AND HDTHODS

The present investigetions were carried ous uilth the
following objecctivens

1. To study the effect of Ethrel (2-Chloroothyl
vhosphonic seid) end CCC (2-Chloroetiyl trimethyl ammordum
ohloride) on the morphological characters end on the growih
of sueet potato.

2. To agsess tue conparative efflcacy of Bthrel and
CCC on the yield, size ond quality of oweeld potato tubers.

3. To anseos the best concentrabtion of these grouth
resulators for obtaining bhigher yleld and bettor gquallty.

4. To study the economics of crop produchtlon with
end without tho application of growth regulators.

1. Ixperimental slte.
The experinent was lgid out in the Inctruetional Ferm,

College of Agriculbure, Vellayanl during the year 1978~T9.
Before laying out the experiment, soll sanples were collected
and the chemical anslysio done as por gtandard proccdurss
(Table 1), The metcorologloal opservations during the entire
period of the experiment ere glven in Table 15 as wveskly

averagses.



Table 1. Chemical anelysis of tho soil collected from
experinantal £ield.

Paprticulors Content
P 5400
Tobal nitrogen 0.0614
Tobol P205 0,116%
Totel K0 0.054%
GC’.O 4] e 1 63

2. Loy out_of the cxverinent.
The exporinent wag leld ous in o Rendoniscd Block

Donplign. Tho follouing ave lthe detells of the ezpeorineatal

lay oulb.

hunber of blocks: 3

Tumber of plots/bloel:c 8

Plot gizc 4.5 % 5 = 22,5 n°
tisthod of plemting: Ridges and fwrrou syoven

3. Iroatmento.
The growsh rogrlalors used for tho experiment were
Bthrel and CCC. The dotoils of thesc growth regulators are

glven in Table 2,
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Table 2,

Growth

regulators Active Sngredient Source

1. Bthrel 2=-Chloroethyl phosphonic Agromoro Dimited,
acld - 39,567 Bangalore

2. CCC 2«Chloroethyl trinethyl Bhearat Pulverising
ennoniwm chloride = 505 Milis (P) DLimited,

Hodros

The treatments ineluded threc levels of two growth

regulators, one water gpray and one control. Henee, there
wvere elght treatments with three replications, The dstalls

of the treatnents are as followsi=

1.

2e
3
4.
5.
6.

Te
8.

prepored.

Os

Control with no growth reguletor and no water
opray

Control with vater spray

Pihrel 150 ppm as foliar spray

Ethrol 500 pmm as foliar epray

Ethrel 450 pom op foliar spray

COC 250 ppm po foliar spray

CCC 500 pum ag folicr spray

CCC 1000 ppn aa folier spray

Stock solutions of growth regulators vere Lirst

The required concentratlions were prepared by
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diluting the stock golution with distilled water. Thres
opreys of the growth regulotors vere given cs  folisy apray
et an intervel of 15 deye starbing from the 30th dey afiew
plonting. In the cape of water spray distilled weter slome
wie uoed. The sproying vas done with an oxdinary otelnless
stesl hend sprayce 311l run off stexbted on the folioge.
t9cepol' vae used as gpresder.

4. Cultivation.

Tho eculfivation practices were followed as peor the
package of practices of Kevala Agwicultuxal University (19789).
VTino cutbings of the vaviety Bbadvakellchola were colleeted
Dronm tho Ingstructional I'mm end muliiplied in tho nuvsery to
obbain sufficlent planting materials, The orop was planted
on 1=B-~1978 and hervested on 15-11=1978, 105 days after
planting.

5. Sempling teehnlgue

Ou of the mevon Tows, the seeond vow wos used for
pcriodical up~rooting o meke obsgervetlions on the frogh
and dry welght of shootn and tubers es woll aa the verious
biomesric aspeots (lengih of moin vine, number of brenches,
mmbey of leaves, eto.). Tuo plants were up~rooted from
the second row of cach plot ab intervalso of 15 dayn, sterting
from the 45th dey afber planting.

TFor chemical analysis of shoob, the samples were
vashed with distilled wabter, eir dried for two doys and then
ovan dried abt 60°C for cigat hours. The dricd shoot was
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powilered and used for chenlcal analynis.

Tor chepicol enalysis of the tubers, all tubers from
the ohservabtloa plembs vore uccd. The tubers were thoroughly
uvashed vith digbilled uover, chipped into plcces end sun dricd
for tuo daoys. The sun drled chips wers thon ovea dried ab
60°C for eight hours, poudered ond used for chomleal analyois.

6. Observationg reconded,

The following oboervationa were Locoxded ab an

interval of 15 doys starting from the 45th day of planting.

(2) Loagth of vine

The lengih of tho vine of the observatlonal plonts
vos meagurad fron the bage to the top of the longest vine in
contbimebres,

(b) HNumber of brenchen

The total pumbor of branches in the observesional
planto vore counled and the overage rumber of branches per
plont vorked oub.

{c}) Numbor of loaven

The tobal number of lesves in the obgervablongl plants
vere counted ond the aversse nurber per plot recoxded,

(d) Tength of intemode

The lengih o the Sth inscrpode froo vhe Leymingl
enl of {the bronchas of the obgervational plonts ucre neagurcd
in ocm ond the average rocorded,
(e) Gizth of intergode

The glirth of the S5tk intornode frox the lerminsgl ond
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of the bronches of the ohservation planss were measured
in em using the conventionel method and the average glrith
per plant vorked oub.

(£} ZIengib of the petiole

The length of pebiole of the 5th leef from the top
of each branphes of the observaiional plonbg wes measured
and average worked oulb.

(8) Dresh welght of ehoot per plant.

Out of the seven rous, the pecond row was used for
periodical uprooting of plants. At 15 days labervals
comnencing from the 45th day efier planting two plents cach
were uprooted. After separating the roots and bubers the
fregh veight of the ghoot wog reecordeld.

(h) Ipdividusl lenf aree

On 75%h day of pleoating, the avea of the 5th leaf
from the terminel end of the branches of the observational
plants were calculaited graphically end the average leaf

crea recovxded.

The observations lloted bslow weve reoorded aiter
harvent .
(1) Drech weight of tubers per plant

From thao planto uprooted each time, the tubers were
sepearated, vashed end found oub the fresh weight of tubers.
(1) Iicld of tubers per plob

The total uelght of subers (kg) per net plot area
was recoried ag yield of tubers por plot,
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(k) BRumber of tubers per vplant
The total nunbor of bubers from the observabtional

plante uzmg counbed ond the average reconrded o8 the number
of tubcrs per plonu.
(1) Shoot/tubgr rabio

The »atio beiwoen the fresh weight of shoots and the
fresh wolght tubers of the two obgervational plants was
caloulated, averaged ond oxpresscd as shoot/tuber wablo.
() Length of markehoble tubers

Afper the horveob fron tae observotionsl plonts, the
length of each morkehable tuher was meosuved, The average
length of guch tubers use then caleoulmbed enil recorded,
(n) Girth of mawketoble tuberg

The everage givik of merkobable tubers was found oub

by taking the givth meagurenents ab three different porbions,
one in the middle awd the others, o guarter dishance from
both ends of bthe tubers, The avorese of theee figures of
all the marketable tubers of the oboervabiopal plants vag
depignated as meen gilvth.
(0) Dry weight of shoot

Aftor recording the lnitiel weight, the shoot from

the obmcrvational plente wac chopped, sun dried for tuo deys
and oven dricd for 8 hourg at 60°C i1l two cousesutive
welghty colucided. The finol volght was then expreseed es

dry mebter percentage.
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(p) Dey welght of tubers
The tubors fron the observabtional plents wore

weighed, chipped into piceoes and sun dried fox tuoc dayo.
The sun dried chips were then oven dried foxr 8 hours atb
60'C +111 two conscoutlve woighte colnoided and the £inol
veight wes telten., From this, tho perecentage of dry metbter
of the tubere was celculated end wecorded.,
(@) Nitropen content of ghoot

The total nitrogen conbent of the oven dried shood
ngmples from the observebtional plants was estiuobed colori-
metrically, using the metnod of DLe~Foldevin and Robinson
(1965).

{») Copleluwm conbteni of pheob

The caleiun content of ghoot ups estimated eccording
to Jeckaon (1962) and expressed os percentoge of dry matter
of the shoot.

{z) ZIron comtent of ohoot

Ivon content of phoot wes estivased colorimetzically
using orthophenanmbhroline in 959 ethencl and 105
hydrozylanine hydrochloride with 2,4 dinitwo phemol ag
indicajor {Jackson,1962). Ths valucs were expressed as
Dereeniare.

(3) Starch contont of tubers

The porcemtoge of starch present in the oven dricd
somple of tubers from the observobtionsl plonts was estimobed
using potossivm ferricyanlde rethed (Word and Pigmen, 1970).
The values are expresged ag perceantage 0f frech weldht of
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tubers.
(u) ZFrotcin contondt of tuberg

The total nitrogen coatent of the oven dwvicd somple
frou the obpcrvationel plants wos estimated colorimetrically
by woinz the nethod of Le-roidevin ond Robunson (1965). The
nitrogen values were mulbiplied by the factor 6,25 L0 gob
the protein coatant of tho tuber (A.0.A.C., 1975). The
valuen were conversed into tie proteln percenitage of fresh
veight of ‘tuber.

(v) Calcivm comvaat of tubers

The caleiun conloat of tubers ves catimabed accordiag
10 Jackoon (1962) ond expresced as percentace of dry matber
of tuber.

(w) Suger conlent of tubers

The suger conlont of btubers vere estimated occcording
o A.0.A.C. (1975) and oxprossed o poxeentaze of fregh
velghs of tuberg,
(x) Iron gontent of tubers

Iron conplonu of tubers verc eotimpted colowimetrically
using orthophenonthroline in 95% ethanol cnd 10} hydroxylanine
hydrochloride vith 2,4 dinltro phenol ag indicator (Jeckoon,
1962). The values verc cxpresacd os porcoantagt.

Statisticel anelyoig

Tho dasa fron the figld experiments and chenical
deterninationg vere subjoetcd Lo statistical enalysis vhercver

necesoary ao per Ponoe and Sukatue (1961).
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RESULTS

The dote obbtelned from field exporimentebios end
laboratory determination wore subjected to atabistical
enelysis and the resulis ere presented in Appendices 1 to
XX . TFor the pu.wpoueflmid discugsion, the mean tsbles
and rolevant figurco hovo also boen preparcd end preseated.

A. 74014 crperimentation.

(c) Lensth of vine

Liongth of the moln vine was cstimated at 45th, 60th,
Toth, 90th and 105th dey of planting. The resulis ave
presanted in Teble 35 and Flg,1t.

A sipnifieent reductlon in the length of the main
vine wes cbserved on application of BEthrel asg well as £CC
in the later gtages of growsh., In the earlier stages of
arowth, thet 1o, upto the 60th day of planting the reduction
in length of vine was not significent. At harvest stage,
tho length of vine of the treated plants were significantly
reduced by Ethrol and CCC in ell concentrations when compared
with the control ond water sprey. The reducbion vas more
in the case of COC than in Dthrel and the trend wos in an
increaging manner with increase in the eoncentration of
both growth reguletors, Tho meximm reduction (18.2 por cent)
wos obtained in the highest level (1000 pmm) of COC, Highly
slpgnificant 4Alfigrence was oboerved between the different



Teble 3., Effect of BEthrel and CCC on the length of vine in sweet potato

Length of vine in cm (Mean)

Treatments On 45th day Omn 60th day On 75th day On 90th day On 105th dey
Control 60.91 80.50 90.05 105.38 111.06
Viater spray 60,40 80.66 95.10 105.20 111.27
Ethrel 150 ppm 58.56 TT.11 93.00 102.91 106.58
Ethrel 300 ppm 59,16 78.91 89.9% 102.08 105,00
Ethrel 450 ppm 58.21 T7.50 87.25 99.30 101.33
CCC 250 ppm 58.83 75.66 81.60 87.16 95.93
CCC 500 ppm 58.76 76.18 79.83 85.30 91.46
€cC 1000 ppm 59.50 70.16 79.54 86.10 90.83
C.D.(P = 0.05) 3.06 6.68 3.46 2.67 2.49

g¢
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levelo of CCC as well og those of Ethwel, CCC 1000 pmm,
which cauged maximm roduckion, wos superior o CCC 500 ppe
and 250 ppa. Ethrel 150 ppn coused the least reduction in
the longii of the main vine over the control and wao on par
with Ethrel 300 pm.

(b) Kmbor of branchss

The dste on the nurber of branches are rwesoated in
Table 4 nnd Fig.2.

The nunber of branches of twreated plonts vero signi-
fleently inoreaged by the two higher levels of CCC and Bthrel,
Meximm magber of branches, 8.05 wad obtalned in Tthrel
450 oo a8 ogaiagt 5.08 and 5,50 in the ease of the control
ond the webor sopray, respeesiively. Signiflcant differance

wng obacrved beitwoen the vorious levels of Dihrel, the highest
lovel being superior %o the lower two levels. Anong the
verious leveln of CCC also significant differcnce vas
observedy CCC 1000 ppn being suparior %0 500 ppam end 250 ppu.
I% can be sem fxon the flgures thot in the eazrlier
ptagen of growth (eround 45%h doy) only the higher lavels
of CCC weve found 4o be effeotive in increasing the number
of brancheg. Avound 60th day of plenting the higheot level
of Ethrel alao was found 40 be effeciive in ingreasing the
numbor of brancheo, As the days pasoed, the effecots of
both growtk regulators in higher levels possessed superiority
in produeing brancheo.



Table 4. ILffect of Ethrel and CCC on the mmber of branches in sweet potato

Number of branches (Mean)

Treatments On 45th day On 60th day On 75th day On 90th deay On 10th day
Control 3,28 4,33 4.66 5.25 5,08
Water spray 3.33 4.00 533 5.25 5.50
Ethrel 150 ppm 3433 3.98 5.18 5.41 5.91
Ethrel 300 ppm 3.33 5.66 6.5G 6.23 7.00
Ethrel 450 pom 3.25 6,16 6.80 8.00 2.03
CCC 250 ppm 3.31 4.23 4.75 5.16 5.33
CCC 500 ppm 3.8% 6.08 7.16 7.26 7.66
CCC 1000 ppm 4.33% 6.33% 7.00 7.66 8.00
C.D.(P=0.05) 0.60 0.70 0.70 0.75 0.54

8¢
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(¢) Ifmber of leaves

The observations nade on the number of leaves ob
varioun stoges ore yregentod in Toble 5 end Pig 3o and 3b

The number of leaven of the trested planibs wan Lound
40 be pignificently weduced by the higher tuo levelo of
Ethrel (3500 pra cad 450 ppm) amd increased by the loveoh
levol of (CCC 250 ppn). AL 75%h day of plenting the mexiom
roduceion (12.59) in the mmber of lesves over $he control
ves obbtained by Bthrel 500 ppm folloued by Elhwel 450 ppmn.
C0C 250 pma produced the highoot numbor, There was no gignl-
ficand difference botueen the control, watcr spray, Sthrel
150 pmm, CCC 500 ppm and COC 1000 pym. Sinilorly Eihrel
250 ppm and 300 ppm wore on pox bub slgnificantly lower 4o
oCC 500 prm exmd 1000 prm in veducling the nuvmber of leaves,

Prom the figures it is clear that there 10 no signi-
fieent difference in the nucber of leaves in the earlicr
stages (upto 45th dey), CCC 250 ppm vas fowmd to broduce
maximum nunber of leaves through oub the growbth poyriod ond
the bechaviowr of Ethrold 500 i snd 450 ppa was fownd Lo
have the sane trend in redusing the number of leaves throughoub
the grouth period,
(4) Leagth of inbernode

For the diffcoront observatlionsl otogen, the length

of the intermodc s measured and the resulis ove prosenbted
in Table 6 md Tig.d.

There vao o clgniflcant differcnee in the lengbh of



Table 5. Effect of Ethrel and COC on the number of leaves in sweet potato

Vumber of lesves (llean)

Treatments On 45th day On 60%h day On 75th day On 90th day On 105th day
Control 59.51 £0.88 120,73 150.53 100,76
Water spray 57.15 80.98 120.70 149.86 100.45
Ethrel 150 ppm 60.30 81.08 121.35 150,39 100.65
Ethrel 300 ppm 62,01 78.8% 109.62 132,15 80.85
Ethrel 450 ppn 61.53 T6.82 106,98 132.81 77.98
CCC 250 pm €0.20 90.58 131.29 171.55 119.91
CCC 500 ppm 61.26 81.44 121,73 150,86 99.31
CCC 1000 ppm 61.56 82.43 122,93 153.43 101.90
C.D.(P=0.05) 6.60 6.76 8.04 6.27 T.33

v
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Table 6. Iffect of Ethrel and CCC on the length of internode in sweet potato

Length of internode in cm (Mean)

Treatments On 45th dey On 60th day On 75th day On 90ih day On 105th day
Control 5.88 6.03 5.08 3.62 2,90
Vater spray 5.73 6.01 4.90 3.49 2.95
Ethrel 150 ppum 4.71 4.96 5.03% 3.28 2.93
Bthrel 300 ppm 5.93 4,00 3.64 3,00 1.85
Ethrel 450 ppm 3.63 4.07 3.71 2.56 1.94
CCC 250 ppm 4.91 4.91 4.33 3.03 3,00
CCC 500 pym 2.95 2.25 2.36 2.26 1.90
CCC 1000 ppm 2.50 2.64 2.50 2.09 1.80
€.D.(P=0.05) 0.50 0.68 0.50 0.50 0.40

184
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the internode throushounl the grouth period in the plonis
yreated with Bthrel and CCC, AL haxwvest stege, o signilicant
reduction in the longth of the internode wae oboerved in the
tuc higher levels of CCC and Dthrel, uhen compared with the
control omd woter epray. Moximm reduction (37.9 por cent)
yaag obtained in GCC 1000 prn followed by in Dthrel 300 ppm
(36,3 per cent). There was an increase in the length of the
internofle in the case of the loucot level of CCC (250 prm),
vater ppray ood the lovesi level of Bthrel (150 ppm).
(c) Girth of intcrrodo

A perusal of il date om girlh of internode is
promented in Teble 7 and Fig.b revealed that both Ithrel cad
CCC brought abous o significent incremsce in the glrth of the
vine throughout the grovih period. In gemeral, Ethrol uas
fourd t0 be suporior in incrcasing the stem glrth. A% harvest
pinge, Hho noximm shom girth of 2,016 e ues obteined in
300 pmm Bhthrol, followed by in Ethrel 450 pm vas ageinot
105 cm for the control. Thero wos significant differonce
betwean the various levels of Dihrel, 300 pmm being supcrlor.
Tho tup higher levels of CCC (1000 ppm and 500 ppm) wexe
found to be significantly superior b0 the control end ihe
water opray. A simificent differcnce ues olso obacrved
betyean the various levels of CCC 1000 ppm being suporior.
The lowest level of CCC hod no significant effcot over the

control and ihe water opray.



Table 7. Effect of Ethrel and CCC on the glrth of inbternode in suest potabo

Girth of intermode in ecm (Hean)

Treatnonts On 45%h dey On 60tk day On 75th day Or 90th day On 105th day
Control 1-16 1.20 1.25 1.15 1.05
later spray 1.04 1.05 1.21 1.16 1.00
Ethrel 150 pmm 1.54 1.48 1.30 1.70 1.35
Bthrel 300 ppx 2,14 2.23 2.16 2,06 2.01
Ethrel 450 pp 2.1 2,01 2.06 2.08 1.99
CCC 250 ppm 124 1.47 1.25 1.21 1.10
CCC S00 ppa 1.50 155 1.71 1.53 1.39
CCC 1000 prm 1.81 1.83 1.83 1.77 1.70
C.De(P=0 05) 0.19 0.37 0.20 0.29 0.1%

9%
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(L) Deosth of poticlo
The length of petiole of +the 5%h loaf from the olp

recorded ot verious steges 18 presented in Table 8 and Tig.6.
Toashh of petiole of the {reated planits were nob
significontly affected by the grouth reguiatora excopt in
one sboge (cromd 90th dey). At 90th day of planting the
lengih of psouiole of the treated plento were slgnlfliconily
incregsed by Cihrel and CCC at the nigher btuo levels. There
vas no sigaiflcent difference betucen tho higher wuo levels
of these buwo grouth regulabtors.
() TIreoh weipht of ghoot per plemb
The Table 9 and Flg,7 fllustrotes tho debelils of the

veight of tops recorded ot various steges of growth.

There Uas a gigaificant reduotlon in the fLrosh welgab
of tops by Ethrel in all concentraiions uhen conpared $o the
control and wobter syray. Bub CCC 4id not affeot the velght
of tops pignificmtly althougn there woag a slight inereose
by the louveot level (250 ppm) av the iime of harvesh. The
naximm reduetion was obbtained by the highest lovel of Bihrel
(450 ppm) follouedl by the lowver two levels. The vater spray
and 21l levels of OCC were on per ulth each other in tha
Srech uvelght of tops. In gemercl Dthyel was superior in
reduelng the fresh uvelght of tops.

From the figurcs 1t is gvident that Dthrel uns found
40 bo more effective +H0 reduce the fresh weight of tops
Hoan COC throughoub the growth period. In tho enrlier stages



Table 8., Effect of Ethrel end CCC on the lonzth of petiole in sweet potabo

Length of petiole in em (Mean)

Treatmonto Op 45tk dey On 60th day On 75th day On 90th dsy Om 105tk dey
Control 7.97 9.20 10.07 7.50 4,60
Vater opray 8.24 9.08 10.04 T.T4 4.75
Ethrel 150 pm 7.98 9.98 11.04 9.49 5 .43
Ethrel 300 pme B.23 10.00 10,88 9.08 5.38
Bthrel 450 ppa 8.28 8.95 10.36 8.15 5.05
CCC 250 ppm 7.71 9443 10.09 8,59 4,86
cCC 500 ppa 8,03 9.00 10.44 9445 5.15
0CC 1000 ppm 7.93 9.40 10,66 9.45 5.81
C.De(P=0,05) 0.93 1.22 1.20 0.94 1.03

Gb
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Table 9. ZEffect of Ethrel cnd CCC oz the frech weight of shoot in sweet pobato

Preanr veight of shoot in g (Mean)

Treatuents On 45th day On 60th day On 75th dgy On 90%th dey On 105th day
Control T5424 101.61 149.17 140.46 99.67
Woter sproy 76.17 102.89 154,65 140.74 104.77
Ethrol 150 pm 377 99.30 141.58 131.08 90.94
Fthrel 300 pma 7210 96.12 143.23 124 .50 78461
Ethrel 450 pmm 72.71 93,62 134..60 123.08 T2.50
CCC 250 pm 1772 11153 165.61 158,75 107.89
cce 500 pm 76.86 115.60 160.50 141.65 103.86
¢cC 1000 pmm 7553 100.65 149.75 139.90 105.58
C.D. (P=0.05) 2.49 3.27 3.61 343 6.53

ab
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(60th doy of planting) ithe louer two levels of CCC signi=-
ficantly incressed the fresgh velght of wops and the highest
level vas on par ulth the conbrol, the waber sproy ond the
lowest lovel of Dthrel, Around 75tk doy of plenting the sene
trend wap folloucd, exoocpt that the lover level of Bthrel
also reduced the torns considerably vheun compered to the
control, wvater syroy end the highent level of CCC. Around
80 doys ond 105 days of »laniing tke trond was as deseribed
carlicr.

(h) Individuel lcof awes

The arca of i1he 5th leaf fron the tlp of each vinc
of the obsorvational plonte wes rosorded on T5th doy eftey
planting ond presoanted in Table 12 and Fig.9.

The individual leaf aren of the $troated plonts uos
fornd to be oigificontly reduced by both Bthwrol and OCC in
all concentrations vion comparsi with the control gad unter
opraye. The leaot aren uag obtoined by Tthrel 450 ppm and
CCC 1000 prm followed by Bihrel 300 ppm. Thero was no
pignlflcant difference betucen tho threse lovels of Dolhirel
end CCC 1000 pym. Houcver, GCC 250 ppm and 500 ppm were on
pox uith each other and signifleantly louer thon 1000 ppm
of CCC.

(1) Freph velght of tubers pew glond

The velght of tubers per plent vas cetimated at 45th,
60th, 75%h, 90th md 105tk doy after plonting. The vosults
ere presonbed in Toble 10 and Fig.8.



Table 10. Effecct of Bihwel and CCC on the fresh weight of tubers in sweet potato

Frosgh veight of tubers in g (liean)

Treatments Or 45tk dgy Or G0th day On 75th dazy On 90%h day On 105%h day
Control 51.13 86,00 154.81 179.76 204433
Vater spray 62,33 84,36 152,32 180.00 202.13
Bthrel 150 pma 50.00 100.81 205.35 266,30 280,25
Ethrel 300 ppm 50.65 105.16 216.51 281.56 301.98
Lthrel 450 ppm 54.00 105 .45 178.48 278.85 302465
cce 250 ppm 48.41 93.96 162,83 321,25 250,60
coe 500 pma 51.11 93.08 184,38 240.26 263,13
cce 1000 pra 47.73 65,85 192.65 259471 277,70
€.D.(P=0,05) 17492 14.60 40,54 9.01 16.98

8y
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The weight of tuberp of swcet pobabto plonvs treated
uvith Bthrel and CCC vewe found 0 be significently increaoed
vhea compored to the conlrol end vater spray. The higheot
yield of tuhors per plent ves obbtained by Bthrel 300 ppm and
450 ppa followed by 150 pmm, Fibrel 450 pmn ylelded %02.65 g
of tubers por plamt o agninst 204.33 5 of ithe conitrol.

There uas no sigaificent diZfevonce betueon Ethrel 450 ppm end
500 ppm which ore superior to Bthrel 150 pxi. Anong tho
daifferent lovels of CCC, the highoot level (1000 ppm) gave
the highest ylcld of 277.70 g por plant folloucd by the lower
lovels, COC 1000 ppm wes on par uith CCC 500 ppm bub superior
$0 CCC 250 ppm. BHthrel in geneval uas superior to CCC.

Ebhrel 450 ppm vaes pignificonily superior to ell levels of
cec.

In the eorlier ptages of growbh (up to 45th dny) the
grouth regulotors 4id not produce any significant increcse
in tuber yicld. Aromd 60th day only Ethrel could cause on
increase in tuber yield, By about 75th day of plenting all
levels of Epbrel and the highest level of CCC inercaged the
yicld conniderably. DBy aboui 90th dny, bosh BEthrel sad CCC
in 211 levels czuced e signlficont increase in yield.

(J) XYield of tuber ncr plob

Table 11 ond Figd? siven o perusael of the data on tho
welght of tubor por plot recorded at horvost,

Therc ves a significent increase in yield of tubexrs

per plot by Dihrel pod CCC in 8ll conseatrations vhen conparced



Table 11, Effect of Tthwel and COC on the yileld of tubews per plot, rnumber of

tubers per plont, l=ngla and girth of meorkeloble tabers in suect poiaeto.

tlean

Tield of Numbar of Length of Gizih of

tuber por nerlktetable tubers {ubers in en

plot in ig  tubers pax in cw

plont

Contzol 12.32 2,66 16.45 1%.20
Water apray 12.26 2.91 16.07 11.11
Tthrel 150 pro 17.52 2,33 15.09 10.27
Bthrel 300 ppn 19,06 £ 25 18,14 10.14
Bthrel 450 ppm 17.45 4,20 20.04 %,.10
CCC 250 pm 14.56 3.%0 16.359 10.06
CCC 500 ppu 16.10 3.50 16.25 12.70
CCC 1000 prm 16.54 573 17.00 12.71
0.D.(F, = 0.05) 1.20 C.56 1e51 G.92

0S
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to coniwol ond water gproy. The highest yield of 19.06 kg
per plot vas reccorded by Sthrel 300 ppm o againgt 12.352 kg
and 12.20 kg for conbtrol and vatcy spray rospeotively. A
oipeificent differenco wag observed by the different levels
of Lthrel., Dthrel 150 prm vas lnferior to Dihwel 300 ppn
and 450 ppm. An increase in yield of tubcrs per plot vas
oboerved with incressing concentmaobtionc of (CC. Among tho
different levels of CCC, 1000 ppn produced Lhe highegt yleld
of 16.94 kg per plot whlch Lo superior to CCC 250 prm, and
van on par with CCC 500 ppm. OTthwel in general wes found
10 bo superior to CCC in inecrveasing tuber yicld.

() Number of morkotoble tubers

The resulis of the data presented in Table 11 and

Fig.13 »ovealed thet the number of merketoble tubers per
plant upo found to be significantly increased by the ireatment
ulth both Bthrel and CCC in all concontrations. The higheot
nuber of tubers (4.25) uas obheined by Ithrel 300 ppm.
Ethrel 300 ppm was on par with Bthrel 450 ppm and cuperior
to 150 pm. Amoag the different levels of CCC, 1000 pm geve
the highest number (3.75) whlch is oan par uith CCC 500 ppm.
(1) BShoot/tuber ratio

The results of the data on the shoot/tuber rotio ig
nregented in PTablo 12 and Fig.10.

There wes a significant reduetion in shood/tuber ratlo
duc to the epplication of both grouth regulators in all

concentrations vhon compared uith tho control end water opray.
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The shoot/tnber ratio was refluced by inereosing tho level
of both Ethrel and CCC. fThere wag a pignificant differcnee
among the verious levels of Ethrel. The moximum reduction
uag obtained by the highest level of Ethrol folloued by the
lover levels. Ethrel 450 ppm gave a shoot/tuber ratio of
0.2395 os amginet 0.4914 of control. IDthrel in goneral uas
more effcetive in reducing the ghoot/tuber ratlo than CCC.
Among the varlous lovels of CCC the higheot level (1000 ppm)
vas guperior in redusing the choot/tuber rotio wvhich is on
por uvith O0CC 500 pm and sigifloontly supcrior o 250 pmn.
CcCC 1000 pym produced o ghoot/tuber xatio of Q.3804 cs
asainet 0.4914 of the control. Thoe differcnce betucen the
conbtrol and uater spray uas nob slgnificant.
{m) Length of mavketable tubors

The length of marketable tubers recorded at the
haryost abnge is progeated in Table 11 and Iig,14.

The resulte showed thau the 0 higher lovels of
Ethrel vere found to hove pignificantly increasped the length

of merketable fuberg. 450 pm of Dthrel produced the longest
tubero of 20.04 cm folloucd by Bbthrel 300 pmm which produced
tubers Of 18,14 em in length. There wag no significant
difforcence in longth of tubowrs on CCC epplicetllon. ALl the
levels of OCC and the louost level of Dthwel uere Zownd to be
on par uith the control and uader oproy, though there io o
slight inorcase due 40 tho highest level of CCC.

(n) Girth of morkelable tubors

Prom tho Teble 11 and Fig.1! it ip clesr thet the
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girth of morketable tubers uere found to have pigniflcently
increcsed by the two highest levela of CCC. All the lovels
of Dthrel and the louest lavel of CCC have signlficontly
reduced the girth of tubern vhen compared to control or vater
pyrey. The maximum reduction in girth was obsocrved due o
the highost level of Lihwel followed by the lowect levelo of
CctC, The loyer tuo levelns of Eihwel vere on par ulth the
loucob level of CCC and were inforior to the highest leyel

of Dthrel in wreducing the length of tubero.

B. Laboratory deternination

(o) Dry mabter percentage of shoob

The dry natter percentage of the shoat uas coloulated
and reoults ere presented in Table 12 emd FPig.15.

A1l the levels of Thhrel and bhe two higher concons~
trations of CCC brought about a significant inereasc in the
dry mabter per cont of the sheot when compaved to the coatrol
mnd vebter spray. Ethrel at 450 ppm recorded the maxipwm
inercoge and vas guperior to all other concentretions of
Bthrel end ©CC. Righly oclgnificont differcnoc was obseyved
betuesn tho effects of the varving levela of Dthrel, ITthrel
450 ppm recorded the dry matter wver cent of 23,25 oo agelnetd
18.51 of the conbrol., Anong the vorying levela of CCC the
two highest levels vore on par with cach other bult olgnil~
ficantly higher to the lovest level. There vas no signi=-
Ticant differcnce bebtusen the conbtrol uater sproy and the

loueat level of CCC.
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{p) Dxy mobler vereontess of tuber
TFrom Teble 13 and Pig.19 it io cvident thet the

bigheat tuo levels of CCC and 83l levels of Tihwel broughi
ahout o significent inercase in the dry mobter content of
tubers. Ethrel 450 ppn recoxded the maxzimm content
(54.06%) of dry matter. Thore wus slgnlficent difference
betuoen the varying levels of Bthwel, Anong the varying
levelag of CCC, the highcot level wag superior o the lower
two levels. Etheel in genezral was superior in lnereseing the
dry nabter content.
(o) Bitrogen content of shoot

The resulte of the dota on tho nitrogen content of
ghoot presented in Teble 12 and Fig,16 revealcd thob only
the bighest two levols of CCC broughi ahout o nigniﬁ.can:b
increase in the aitrogen content of choot when conpared o
the eontrol. Ths maximm nitrogen content of 0,9250 pexr cend
was reeorded by CCC 500 pre ond nindimum by water sprey.
There was no gignifioceont difference between the highest levels
of CCC, The higher two levels of Eihyel vexe on por vith the
Jowesh level of CCC end the control, bub mapericr o watap
8pray.
{r) Calolun conbent of ghoot

The Table 12 and Fig.1% glves the wesulis of the date
on the ealeiun content of shoot of ihe observabional plants,
The lovest lovel of Efhrel brought about o sigaificent
inereage in the calcium conbent of shoot, Hovever two higher
levels of Ethrel brought about a significent reduction in the




Table 12. Effect of LCihrel and CCC on the leaf area, shoot/tuber ratio, and the contents
of dry matter, nitrogen, iron and celcium in shoots in sweet potato.

lean
Treatments Leaf ?rea Shoot/tuber Dry matter Nitrogen Iron Calcium
in cm ratio content of content of content of ocontent of
shoot in ghoot in shoot in shoot in
percentage  percentage percentage percentage
Control 42.20 0.49 18.51 0.80 0.052 0.6100
Water spray 42.%3 .51 18.40 0.76 0.051 0.6400
Lthrel 150 ppm 37.11 0.32 19.60 0.81 0.049 0.6700
Ethrel 300 ppm 36,95 0.26 21.60 0.85 0.050 0.5000
Ethrel 450 ppa 36.56 0.23 23,25 0.84 0.051 0.4300
GCC 250 prm 40.43 0.43 18.65 0.80 0.059 0.5633
ccC 500 ppm 39.71 0.39 21.26 0.92 0.065 0.5800
CCC 1000 ppmm 36.95 0.38 21.96 0.91 0.062 0.5700
C.D.(P2 = 0.05) 1.29 0.04 0.82 0.06 0.008 0.0644

qS
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caleiuws conteab of snoot. Dihrel 450 ppo gove the louesd
cnleium content of 0.4% per cent as ageinst 0.61 per cond
of the contzol, The OCC freatoomtbs did nob bring cboud

oy significant chenge in this regaxnd.

(a) lron content of ghood

Tho iron content of phoot is presented in Table 12
and Pig.17. 1% revealed thet the iron conbent uas sipgni-
ficontly iacreeged by all levels of CCC =and decreased by
21l levels of Bihwel, The least iron content uvas recorded
by the loveot level of Dthwol. CCC 300 pm gave the highest
iron content of 0,0053 per cent oo ogainch 0.0525 per cent
of the control.

(4) Stowch content of tubers

The sterch content of tubers wes cobimated and the
repulto are presonted in Table 13 end Dig, 21,

The Huo higher levels of CCC end all lcvels of Tthrel
vrought sbout o significont increase Ln the storch content
of tubers vhont compared to the convrol. The highest sioreh
content (23,75%) une obsexved by Dthrel 300 ppm followed by
Bihrel 450 prm. Ephrel 450 ppe is on par with Hthrel 300 ppm
and guperior to Uthrel 150 ppm. Among ihe different levels
of C0C, the higher %wo lovelo exe superior Lo the louest
leyel which is on par vith the control and vater opray.

(u) Protein content of iuber

The protein conlend of fubers of Hhe various

observational plante is presented in Table 12 end Fig,20.



Table 15. Effect of Bihrel and CCC on the content of dry matiexr protein, starch, suger, iron
and ealelun in tubers of sueeb potebo.

Hean.

Treatments Dry matter FProbein Starch Sugar Iron Caleium
econkent of content of contient of content of content of content of
tubers in $ubers in tubers in tubers in tubers in tubers ino
percendage  percentage percentage perocntage percentage  percentage

Control 29.35 2.8% 19.65 2,77 0.019 0.2166

Uastor spray 30,18 2.82 20,66 2.90 0.019 042400

Bthrel 150 ppm %1.91 2.52 21.35 317 0.017 0.2600

Ethrel 300 ppm 535 66 2.48 23.73 5.88 0,020 0,2500

Bthrel 450 ppm 34.96 2.43 23.46 3.70 D.018 0,2233

CCC 250 ppm 30451 2449 19.86 2.78 0.018 0.2400

CCC 500 pmm 31.41 255 22.58 3.25 0,019 0,.2800

CCC 1000 pmpm 35470 237 22,98 5458 0.019 0.2733

CoD(F = 0.05) 1.20 0.11 1.27 0.30 0.002 0.0155

LS
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There woe o significent reduction in the protein
content of tubers due %o the application of both grouth
vogulators vhen compored to the control and wabor spoey.
The maximm peduction vas obtained by the highest level of
0CC. Among the various levels of Dithrel, there wuss no slgni-
ficent difforence in the protein content of tubcrs. Among
the verious lovels of CCC, sigeificent differcnce was obscrved,
CCC 500 ppm being superior in the mwoteln content %o CCC 250 pm
and 1500 ppm. Tho highest protein content (2.833) wao
observed in the cape of control.

(v) Oalcium content of tubers

The reoulio of the data in the caleium coatent of
tubers precented in Table 13 and Fig.25 rovealed that ell
levelo of Ethrel amd the two higher levels of (CC brought
about o oignificant increese in the caleium content of tubers.
The highest coleiuwm comtent (0.280%) vas wecorded by COC
500 prm and the louest by tho comlrol (0,2163). There uas
signiflecent difference botween the diffcyent levels of Ethrol
end CCC in the content of caleium. Among the various lovels
of Bthrel, the louest level recorded the highest calelwmn
content amd emong the different levcls of CCC, 500 ppa gawe
tho highest ocontent of caleium in tubers.

(w) Bumer contont of tuber

The detailo of the data on the sugor content of tubers
presented in Table 13 and Fig.24 revealed thot there weo o
olgnificant increase in the suger contenit by 211 lovels of
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Fthrel and the two highest level of CCC when compared 1o

the control. The meximum content of sugar (3.88%) uas
observed in the case of Eihrel 300 ppu. Significant
difference was observed between the varying levels of Ethrel.
The higher two levels of Ethrel were on par with each other
and superior to the lowest level, Among the different level
of CCC elso significant difference was observed., The sugar
content vas foumd to be increased with increasing concen-
tration of CCC. CCC 1000 ppm recorded a sugar content of
3.58 per cent as againsgt 2.77 per cent for the control.

(x) Iron content of tubers

The results of data presented in Table 1% and Fig.22
revealed that there was no significent difference in the
iron content of tubers due to the application of growth
regulators.

Feononles of erop production with the applicabtion of growth

regulators.

Th@e economics of crop production with the epplication

of growth regulators is presented in Table 14 and Fig.25. I%
can be seen that the cost of cultivation per hectare increased
with the application of both Ethrel and CCC. The cost of
cultivation by using BEthrel 300 pmm, vhlch gave the maximum
profit vas found to be B.4900/~ as ageinst [8.3500/- for the
control., Among the differemt level of CCC, 1000 ppm geve
the meximm profit, the cost of cultivation being Rs.4700/-.
Ethrel 300 ppm gave an increese of 75.52 per cent over the



Table 14. Economics of crop production with the application of growth regulators

Cost of culti- Yield per Income Net profit Percentage

Treatments vatic(;g{hectare hegrare (® &3) %sgiez‘ggtrol
Control 3500 11740 5870 2570 -

Water spray 3700 11670 5835 2135 -9.91
Ethrel 150 prm 4500 16680 8340 3840 62.44
Ethrel 300 ppm 4900 18120 9060 4160 75.52
Ethrel 450 ppm 5100 17000 8500 3400 43.45

CCC 250 prm 4300 13870 6935 2635 11.18

CCC 500 ppm 4500 15330 7665 3165 33.54

¢CC 1000 ppm 4700 16130 8065 3365 46.20

Cost of 1 kg sweet potato tubers:

B5.0.50

09
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control in the net profit, followed by Ethrel 150 ppm
{62.44 per cent) and CCC 1000 ppm (46.20 per cent). In
general applicetion of BEthrel vuas found $0 be more economic
in sweet poteto cultivetion.



Table 15. Heteorologicel deta for the period from 1=-8-1978
10 15=11-1978 (weekly averages) recorded at Velloyani (Source:
College of Agpiculture, Vellayani).

I - miaity
Period (cm) Meximm  Minimum (¢9)]
Aug.i. - Aug, 7 0 50.0 24,0 =3}
Ang.8 = Aug.l4 0 30.0 23,5 84
Aag,15 - Aug.21 0 305 23,0 82
Mug.22 - Aug.28 0 30,0 23,0 87
Aug.29 - Sept.é 0 30.5 23.5 86
Septl5 -~ Sept. 11 0 0.0 23.1 92
Sept. 12~ Sept.18 0 30.5 23.5 92
Sept .18~ Sept.25 0 0.0 23.0 91
Sept .20~ Oct, 2 0 30.0 23.2 92
Octe. 3 = Oct. 9 0 28.2 23,8 92
0ct.10 = Oct, 16 0 28,0 23.6 g0
Cet 17 = Oct. 23 2.5 28,0 23.4 91
Oct 24 - Oct., 30 23 29.0 23.0 N
Oct.%31 - Nov. 6 46.4 29.8 22,1 92
Nov. 7 - Wov.13 48,5 20.9 22.0 g2

Hov.14 = Yov.20 1.4 30.0 23.3 91
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DISCUSSION

The growth end differentiation in plonts ere
controlled by & nunber of factors, Though the growth is
a dynemic and complex propess, 1t com be controlled %o a
grect extent by foctors which affect the physiologleal
petivities of thoe plant. A mumber of growth regvlators oro
being enployed noy-a<=daya 0 increase the yleld and quallty
in many orop plents by controlling thelr growth.

) Tuber crops in genexal ave noted for thelr lwomiant
vegetadive growth resuliing in loy production of tubers of
poor quality. It is plso lmown thet growth reguletors ere
effective in controlling the vegctatlve growth, mobiliszing
the food meterizls end other enuymes fxom other perts to
the tubers, thereby inoreasing the tuber grouth. Hence, in
the prescnt inventigations the fopaibillty of limitdng the
vegetabive grovth end inoreesing tho yieid and quality of
gweet potato tubers by application of growth regulntors was
exopined, The Tegulis of tho experiment which was carried
out 40 study the cffeet of growth xegulators on the grouth,
yield and gquality of swest pobtato ore discussed bslow.

A« Tield exporimentation

Behrel apd CCC wore found to reduce the length of
the main internode end the main vine. It wos also observed
that the reduction in length of vine incroased with
inereaosing concentrations of both the growth regulotors.
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The maxirmm reduction of 18,2 per cent in tho length of
vine wvas observed in CCC 1000 ppm. These resulis ave 1o
agreencnt with the findinge of Chouduri gt al. (1976) in
potatoos treated with COC, of Tomgkins and Bowers (1970) in
sweet pateto plents ireated Tthrel and of Rajmohon (1978)
in Coleous parviflorus treated with Ethrel and CCC. One of
the possible rcason for the rcducilen irn lenghth of the
internode and mein vine moy be the release of ethylone by
Lthrel which inhibited suxin trsnsport (Morgan and Ganaman,
1966), Etbylene conld have interfored with suxin synthesia
(Deopold end Eriedmann, 1975) or moy bheve inhibiied bud growth
by interfering with cell divielon (Apelbama end Purg, 1972).
The redustion in the lenghh of vine end intermode by CCC
could be attributed to the onifling of balence of cndogenous
glbberecllins and inhibitors Sowords the inhibitor
(Erichnouoortiy, 1975) as a rooult of the poseible blockage
of synthesis of gibbarelling (Anderson ond Moore, 1967) or
gyntheala of e gibborellin antegonist (Halevy et ei., 19663
Conaidinc, 1970) by CCC. Briston ond Sicmonds (1963) belleved
that the rcaoson for robarded growbth of CCC treated pleuts
is the disappearonce of the fumebionsl form of GA and a
concomitant inerecase in the bound GA to o oupra optimal ievel.
Both BEthrel and CCC brought sbout o significant
increase in tho mbem glrith, Ethrel wag found %0 be suparior
in increasing tho stem girth and abt 300 pme, 1t preduced
the moximum stem girth. Similer findings were reporsed by
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Euong end Logerstedt (1977) irn beon plonts (Fhaseoiug
vulgaris Ti. ov. Bleck Valentine) by the epplication of Bthrel
and by Iruleppen end Muthukristmon (1975b) in tomato by the
application of CCC. Rejmohan (1978) reported inoreased

oben girth in Coleus parviflorus also on Bthrel application.

Eshrol releascs ethylene vhich causes cnhanced igodlemesric
cell exponsion as o vegult of the preferentlel interferecnce
of ethylenc with longitudinal ouxin transport then lateral
trongport. Thig could be the possible rcason for the
increaged stem girth.

The tuo higher lecvels of both CCC and Btnrel increased
the mumber of branches and Ethrel at 450 pun gove the maximm
mmber of brauches. Increased number of branches due o the
application of Bphrel in the present inveotlgation uas sinmiler
t0 the findings of Mmthultrishnen st al. (1974) in sueet potato
plento, of Rwong end Tagerstedt (1977) in bean planis and of
Rojmohen (1978) in Ooleus parviflozus. The behaviour of CCC
in inerezsing the pumber of branches wes similor to the
observations of Melikyen end Azoriah (1975) end Choudbri et gl.
(1976) in poteto plant. The probable rcason for the lnoreese
in the number of branches could be the losa of aploal
doninavee due 4o Dthrel trestmont (Hradilik, 1974 and
tathulerighnan b al., 1974). Tuclkill (1966) in spple and
Arurmagan end Rao (1972) in grape ver. Anche-cw-ghzhi obdoined
incresped nunber of brenches by CCC trectment. Thig could
be due to the reducings bub not cxresting effect of apical



66

dominence by CCC applleation.

The number of leoves of the tweated plonts wos olgni-
flcantly zeduced by Efhrel 300 pro end 450 pm. Though CCC
250 pm inercesed the mummber of lesves, the higher two lovels
were noh much sfiective in eltewling the mumber of leavcs.
Sinileor reduction in number of lecveo uas oboervod by Selvavra]
(1972) in C0.1 papaya plents, 10 days efter the application
of Dilwel. Resulis on the game lines wore reported by the
Euong and Lngersteds (1977) in bean plante and by Bajmohon
(1978) in Coleus parvifiorus. Arumugem and Rao (1972)
obgerved in grope ver, Anchbe-cwghahi thet CCC did not .alter
the pumber of nodes waich wag reinted to the number of lesveg,
Similar results were obtained by Rejuohan (1978) in Chinese
potato.

In the pregent study, both Dthrel and CCC in all
conoantrations redueced the individual leaf exen of tho plants.
Roduetlon in leaf arcs duc o COC trcatment wan reported by
Humpbries and Dyson (1967) in potato end by Bajmohan (1978)
in Coleuns parviflorus. A reduction in leaf arca by the
application of Ethrel wes reported in sweet potebo by
Yuthukrlshnen gb 21,(1974) and in Coleus parviflorus by
Rojmoheys (1978). These observotions are in agrecment with
the present resulis.

Dthiel in gll concendrations drought gboub & signi~
Picant reductlon in the froch welght of shoot. This could
be due to the shortering of interncdcl length, endfor .
reduetion in tho leanghth of the nein wine and the leaf area,
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Thia result wos pindlar to the resulits obtained by
tuthocichnen ot al. (1970) in sucet poteto and by Bajmohan
(1878) in Coleus rorviflorus. CCC did rot effect the frech
weight of ghoot, ingpito of the reduction in the length

of the main vine end that of the internocdo. This may be
due to the incressed number of branches which compepsated
for the reduction in length of main vine.

The woight of tubers of mweet potato plents treated
with Bthyel snd CCC were found 4o bg signlficantly higher
vhen gompored to tho control womd wobcr spray. Bihroel 300 ppa
vecorded the highest yleld. The resultn of meny previong
experinaatn supporh the present insbtence. Iucreased tuber
yield wag veported by Hildebond ob ol. (1969) and by Rdwexd
ot g1, (1970) in potetoegy Tompking ond Boweps (1970) sud
Yathuiceishnen @b gl. (1974) in sueect potato, Dryen (1975)
in Diogcoresn sloha, Kuhn (1975) in sugar beet exd Rajmohen
(1978) in Colous porviflomug, The incressed tuber yield
could be abtmibuted 4o the esrlier tuberization, incweaged
potogynthatic cotivitice apd erhanced translocetion of the
photosynthatces to the roots.

Eshpel and CCC in ell copoentrations brought aboub

o pignificant increase in the yield of tubers per plot eg
well, BEthrel 500 prm recoxded the highesh yield of 19.06 kg
per pob as againot 12.%2 kg for control, Nembier (1975)
obtained higher yleld with incxeasing levels of CCC in

gweet poseto. Inoveased yleld of tubers due to tho



68

applicabion of Ethrel and CCC was roported in other tuber
crops alse. In potato, CCC treatment produced inercased
4uber yield (Choudhri et sl., 1976 end Poprevko, 1976). In
oweet potato, Dihrel treatment geve higher yield (Mubthulorighnen
ot al., 1976). All these cbeervetlions support the present
reoulto,., The lnereassed tuber yield mey be due to the
rostriotlon of excessive vegetative growth., Further, CCC
and Ethrel may enhence eariier tuberization thus increesing
the tuber yicld es is evident fron the findings of Milthrope
end loxbey (1966). Under eonditions of emhancad vuberization,
the tubers ach as ective physiological ginks and more
carbohydrates are transported to them mmder conditions of
late tuberdzation, It hesolso been reported that stored
oarbohydretes in the leaves led to decreased photosynthesis
(Milthrope and loorby, 1966) ani as soon agthe physiological
sink began $0 act in transporting ovrbohydrates from lcaves
and stem to tuber, higher rhotosynthetic activities could be
reconded (Milthrope and Moorby, 19664 Humphrlico, 1967).

The observed yleld inoreasa could also be due to the faéh
that CCC application incroascd the photogynthebic plgments
in plents causing incrsssed photosynthetic activity
(Laborie, 1963),

The mmber of merketabls tubera per plent ves found
to be oigﬁ.flca\.trbly Increosed with both Ethrel amd CCC in
oll concentrationg, Cthrel at 300 pm giving the higheat
mimber, Thio inoreane in number of marketeble tubers per
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plant might heve olgo contribubed to the increased yield

of tubers per plot. The resuliy Lo in agreement with the
findings of Shenmugen and Srintvesan (1974) in swoet poiato
shet Zphrel applicatioa resulted in inereaced mumber of
Hubcrs.

The length of narketable tubero uss significently
increaped by the application of Bthwel. However, ell levels
of Ethrol significantly reduced the glirth of tubors. On
the othor hend the length of tuber wvas not affected by CCC,
though the girth of fubcrs vas signlficently incrsascd by
the highest level of CCC. Tho observation that the lenghh
of tubers increased due to Ethwel application is in sgrooment
with the findings of Kibn (1978) in sugerbeet. Ie belleved
that Tthrel coused slongeiion of the croun vwhich incrensed
the lenghth of tubex,

The ghoot/tuber ratio was slgnifiecently reduced by
Bthrel and CCC eppliocation. Thiam nay be due to the
supprecsion of vegobative growih and promotion of tuber
crouth eg was evident fron the present study. Muthulrishnon
et pl. (1976) in sueet potato and Rojmohan (1978) in
Coleus parviflorus elgo obperved sirdlar cuppression of

vegetative grosth on the opplication of Bthrel.

B. ZLdboratory dcterminations
A glgnificani inorense in the dry mabtor porcentase
of ghoot by ell levelsof Ethrel and the two hirher lovels

of CCC wes obscrved in the present gbudies. The popoible
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roopon for thie moy ba the lncremsed photosynthesis on the
application of grouth rogulators. The findings of Rajnohan

(1978) in Coleug parviflorug support the present instance of

inercage in dzy matter contont 0of choot.

Only the higher tuo levels of CCC brought aboub o
gignificom’ increase in the nitrogen content of ghoot, vhen
compared 0 the contwrol. Ithrel did not alter the nitrogem
convent of ghoot. Knovel (1969) in tonatocs, Viasjuk (1969)
in redish ond Rejuchan (1978) in Coleug parviflorus obserwved

similer incrysase in nitrogon levels on CCC eppliocation,

In the present investigeblions, the twe highor levels
of CCC end all levels of Eshrel brought zbous a significant
inercase in the dry mebter por cent of tuboro. ITthrel 450 ppm
roacovded whe moximmm dry motter conbent, Similor rooulbs
were reporsed by Popravke (1976) in CCC treated potato plenia,
Gupte (1976} in CCC sreebod cassava ov. Cocoa and Rojuohon
(1978) in CCC trecosed Colewg perviflorus. Thig ineresscd

dry pattcr conbtent con be attribubed 1o the higher yhoto-
gynthebic potivities ond increased mobilization of photo-
gynthaton to the tubers.

The prodeln content of tubers was significently
redveed by the applicotion of growth regulators. Tho mezirmm
reduciion wop obtained by the hghest level of CCC. Thip
vepult is in line vith the findings of Manon (1971) in
sweeb potato.

In the cese of stapch content of Yubers, tho two
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highor levels of CCC ond o1l leovelo of Dbhrel brought sboubs
o signdficant incresge vhen oomparcd %o the control and
vater spray. The highest starch contont (23.73 por cent)
wos rocoxded vy Bthwel 300 ppm vhich was on pap vith Ebhrel
450 ppm. Inovcesed Stoxch contont of tubers was aloo
reported by Fambiar (1975) in oueet potato and Bioowie and
Sharna (1975) in potatoes due $0 CCC treaimontd and
Imchukpiohnan eb al, (1975) in caosava due 4o Ethrel. The
roapon Zoy this pay be the Incmeased translocabion of
carbohydrates to the tubcrs ond bigher photogymthetic
activities (lilthrope end Moorly, 19663 hmgphries, 15671,
Key (1969} reported that Tihrel treatnent coused mebcbolic
rvearrengement a5 g xrcsult of induction of eceriboin eneymes
at the level of neristensbic metabolisn. This also might
have contributed to the inereascd sterch conbens of tubers,

There wes e oigificant ircresce in the sugar contend
of ftubers by oll leveleo of Ethrel and the btwo higher lovelo
of GCC., Ethwel 300 pr recordced the meximum gugar conbent
(3.8%%) vhich did nod eignificantly differ S$rom Tihrel
450 pmm. The sugar content uvas found to be inersaplng vith
increcaing lovels of CCC, 1000 ppm CCC reconded 3,50 per cend
of ocugar in the tubers. Incyeasc in suger combent due o
Gthwel application ues aleo reporited by Mubhndrishnen et al.
(1970) in sueet potato.

Only the lowest level of Bthrel brought cbout a

olight incroase in the caleiun ocontent 0f ehoot. Incrense
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in ealeimm content of shoot due 4o Ethrel application ves
2150 reported in Colews popimflorng (Rajmohan, 1978) which

glven support to the present invesbizetion.

Uith regprd o the ivon content of shooh, a signifi-
cant inorcnge wog obacryed by all levels of CCC, This may
be due to the incresscd abgorption of iron by the roots and
srongporh 4o other parts of {he plant (Kemnen and Mathew,
1970) .

The celelin content of tubors vas increesed by all
levels of Efhrel ond the two bighor levels of 0CC, This
roy be due o tho gnbanced uptoke of ¢aleiun by tho plant as
sugcested by Ashour (1974), Similar result wes also obscrved
by Rojmohan (1978) in Coleus psruiflorus,

In the present investigotion, the iron contont of
tubers was not elgmificantly affected by tho treatments,
though the iron content in the choot was inecrecaced by the
applicabion of CCC, This may be due to the tronspord of
iron absorbed by the zoots to the shoots es 1z suggested by
Yemman end Hathew (1970).

Ethrel at 300 pm geve the highest net profis
folliowed by Bthrel 150 ppm and CCC 1000 »wm. Though thore
wasg on incerease in bthe toitnl cogh of cultivestion by the
application of bouh Ethrel and CCC,; the net profit was
found 0 be greaber vhen caloulated on a per hcctare thasls.
The zeoson for this vag tho increased tuber yield due to the

application of growth regulators. The net profit did not
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incresve with the inorcese in the level of Ethrel boyond
300 px1. This ecan bo due 4o thoe puppression of vegetebtive
growih by the highesh concentration of Ithrel beyond the
optimm level nccesosyy for the foxmation and growth of
tuboro.

Summing ups the investigabions reported horein proved
boyond doubt that the growsth regulators Ebthrol end CCC hed
general suppreseing offect on the vegetative growth of
sweet potato. This turnoed t0 be an edveniage in renlising
higher ylclds and better proportion of marketeble tubsrs.
Thesc offecha were probably brought eboub by the restricdion
of excessive wvegetative growth, earlier tuberization, increasel
photogynthetio activitios and eanhanoed translocation of
ghotogynthates to the rooto.

It cen bo zafely coneluded from the presant
investigavion that application of Ethwel at 300 ppm three
times commeneing from the 30th day of plenting ua follar
spray 10 sucet pobato plants can bring in incrensed incoms
to the growers.
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SUMMARY

An experiment was lald out in Rendomiged Blook
Design with three concentrations of Ethrel (150, 300 and
450 ppm) and three concentrations of ¢cC (250, 500 and
1000 ppm) during 1978 at the Instructional Ferm, College
of Agriculture, Vellayeni to study the effect of the two
growth regulators on the growth, yleld and quellty of sweet
potato variety Bhadrakalichola, A summery of the resulbs
of the experiment is given below,

1. There was a significent reduction in the length
of vine by the spplicetion of both Ethrel end CCC. The
meximum reduction of 18.20 per cent was brought about by
CCC 1000 pxm.

2. The twuo higher levels of Ethrel and CCC brought
sbout a significant increagse in the number of branches and
Ethrel at 450 ppm produced the maximum mesn number of
5.08 as agalnst 5.05 for the conirol.

%. The number of leaves vas signifiecantly reduced
by the two levels of Ethrel, Ethrel at 300 pmm ceused the

maximum reduetion of 12.50 per cent over the control.

4. There wag a significent reduction in the length
of intermode by the two higher levels of Ethrel and CCC.
Meximm reduction of 37.90 per cent over the control was
observed in CCC 1000 ppm followed by Ethrel %00 pmm
(36,30 per cent).
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5. Ethrel and CCC brought about a significent
increase in the girth of internode. The maximum stem girth
of 2.016 em vas obtained in 300 ppm Ethrel.

6. The lengih of petiole wag not significantly
affected by the growth regulators.

7. There was g significant reduction in the fresh
weight of shoot by Ethrel in all concentrations and the
meximm reduction was obtained by the highest level. The
weight of tops was not significently affected by CCC.

8. The individual leaf area of the treated plants
were significantly reduced by both Ethrel and CCC in all
concentrations. Ethrel 450 ppm caused the maximum reduction

in the leaf area.

9. The weight of tubers of the traated plants by
Ethrel and CCC were found to be significently increased.
The highest yield of tubers were obieined by Ethrel ab
300 ppm.

10. The yield of tubers per plot was found to be
significantly increased by both Ethrel and CCC in all concen~
trations. The highest yield of 19.06 kg per plot wes
recorded by Ethrel at 300 ppm a8 against 12.%2 kg by the

contro 1 .

11. Both Ethrel end CCC in all levels brought about
a significent increase in the number of marketeble tuhers per
plent, Ethrel %00 ppm recorded the highest number of

marketable tubers.
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12, The ghoot/%uber rabio was significantly reduced
by both growth regnlators in all concentrations. Ethrel at
300 ppm gave the optimm shoot/tuber ratio of 0.26:1,

1%, The two higher levels of Ethrel increased the
length of tubers congiderably. CCC failed to cause any
glgnificant chenge in the length of tubers,

14. The girth of tubers were found to have signi-
ficantly inereased by the two higher levels of CCC. All
the levels of Ethrel and the lowest level of CCC glgnifi-~
cantly reduced the glrth of tubers.

15, There was & significant incresse in the dry
matber content of shoot by 2ll levels of Bthrel and the two
higher levels of CCC, Ethrel at 450 ppm recorded the
meximun dry matter content of 23.25 per cent in shoots as

sgaingt 18.51 per cent of the control.

16. The dry matter content in tubers was found to be
gignificantly increased by g1l levels of Ethrel and the
two higher levels of CCC, Ethrel 450 ppm recorded the
maximum dry matter content of 34.96 per cent.

17. Only the two higher levels of CCC brought about
a gignifiecant increase in the nitrogen content of shoot
and at 500 ppm CCC recorded the highest nitrogen content of
0.925 per cent.
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18. The two higrer levels of Ethrel brought ebout
a significent reduction in the eelcium content of shoots.
However the lowest level of Eithrel gave & slight increase
in the c¢alcium content, CCC failed to cause any significant
change in the calcium content of shoot.

19, The iron content of shoot was significantly
increased by all levels of CCC end decreascd by all levels
of Bthrel. The least iron content wes recorded by Ethrel
150 ppm end the highest by CCC 500 ppm.

20. The two higher levels of CCC and ell levels of
Eihrel brought sbout a significont increase in the sbarch
content of tubers. The higheat starch content (23.75%)
was recorded by Eihrel 300 pm followed by Ethrel 450 ppm.

21. There was a significant reduction in the protein
content of tubers due to the application of both growth
regulators. The meximm reductlon vas recorded by the

highest level of CCC.

22, All levels of Bthrel and the two higher levels
of CCC brought sbout & significent Increase in the caleium
content of tubers. CCC 50C ppm recorded the highest calcium

content.

2%. There was a slgnificant increase in the sugar
content of tubers by all levels of Ethrel end the tuo
higher levels of CCC. The moximum content of sugar (3.88%)
was observed in the case of Tihrel at 300 ppm.



78

24, The iron content in the tubers was not
significently affected by the application of growth
regulators.

25. Both Ethrel as well as CCC appreclably increased
the net profit per hectare, Ethrel at 300 ppm gave the
maximam net profit accounting for an inerease of 75.52

per cent over the control.
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Appendix T

Abgtracto of AIOVA
Length of vine

s

Source ar 45%h day 00th day Toth day SO0th day 105%h doy
Roplications 2 0.3570 9.6702 1.3790 0,9715 10.9304 %
Treotments 7 2.6120 35,7280 131.5380%# 237.9590%= 201.508%#
Lrror 14 5.0602 14 .5520 3.9169 2.3281 2.0247

®3ignificant at 0.05 lovel
#*Zignificant at 0.01 level



Appendiz IT

Abatrects of ANCGYA
Tmber of bronches

e
Source ag 45th day 60tk day T5th &ay 90th day 105th dsy
Replications 2 0.0107 0.0737 0.1415 0.0534 0.0613
Treabnents T 0.4422% 3.31653% 2.2819%* 4.2701%= 4.,6650%*
Eproxr 14 0.1593 0.1967 0.1902 0.1843 0.0962

#3immificant at 0.05 level
*23iznificant at 0.01 level



Appendix IIT
Abgtracts of ANOVA

Number of leaves

5
Source dag 45th day 60th day 75th day S0th day 105th day
Replications 2 36,9066 20.9844 17.3466 5.4258 B8.4076
Treatnents T T+4241 48.5067* 218.,154%* 463,9276%* 519.4997
Error 14 14.2084 14.9421 21.0889 12.8257 17.5168

*Significant et 0,05 lavel
*»3jenificant at 0.01 level



Appendix IV

Abgtracts of ANCVA
Leagth of internocde

118
Source ag 45th day 60th day T5th day 90%h day 1054tk day
Replications 2 0.1394 0.,0257 06,0005 0.8380 0.3420
Treatnmonts 7 4..6080%* 5.9334%* 3.5422 0.9470%* 0.9931%*
YFrror 14 0.1025 0.1529 0.,0930 0.1005 0.0722

®*5ignificant at 0.05 level
?8igndficant at 0.01 level



Appendix ¥

Abstracts of ATOVA
Girth of intornode

uS
Sourec ag 45th doy 60th doy 75th doy 90th doy 105th doy
Replications 2 0.0494 0.113% 0.0028 0.0437 0.0458%
Treatments 7 0352654% 0.47984% W lB30N 0.4422%% 0.5003%%
Trror 14 0.0121 0.0456 0.0014 0.02276 0.0081

*Bigpificant ot 0.05 level
*4Sicnificant ab 0.01 levcl



Appendlix V1

fbgtrects of ANOVA
Lengbh of peticle

s

Source ag 45%h day 60t day 5% day 90th day 105%h day
Roplications 2 0.07%5 0.4073 0.1500 0.0266 0.0708
Trentments 7 01977 0.5199 0.4601 1,9626%+ 0.4525
Erpon 14 0,2576 0.,4867 Q.4722 0,2923 0,3514

*#3ignificent at 0.01 level



Appepdix VII
Abstraets of AROVA

Frogh velght of sghoo%/plant

s
Souree ag 45th dey 60th day T5th doy 90th doy 105¢h day
Roplications 2 0.8156 11.0215 1.5352 10.8232 2.6296
Trestnents 7 19.9332%%  165.0551%%  312.0155%* 417,0657%# 54158404
Irror 14 2.0291 3.4961 4.2679 5.8405 15.9257

#%55 omi ficant

at 0.01 level



Apperdix VIIT

Abstracts of ANOVA
veisht of tubers per plant

M5
Source asg A5th day 6oth day T5th day 90th day 105th dey
Replications 2 56.9974 49,0246 282.3785 114.9600% 1331.0920%*
Treatments T 68.8477 225 ,2074* 1491.1900* 4980, 1190%* 4648,1300%*
Erpor 14 104 .7980 69.5484 235.8700 26.4792 94.0790

#Signiflcant ot 0.05 lewvel
“#5imifleant at 0,01 level



Appondix IX

Abgtrocts of ANOVA

1S

Source ar Yield of Number of Length of Gizrth of

tubers per neketable tubers tubers

Mlant tubers per

plant
Regplicationg 2 0.,0718 0.0038 0.2280 0.0192
Trentnents 7 19.4100%% 0.9499%% 5. T562%+ 3.9691"*
Frror 14 4.7404 1.0337 0.7515 0.2788
*Significant at 0.05 level

*3imificant at 0.01 level



Appendix X
bovstroots of ARGVA

M3

Source as Aren of Saootftuber Doy nahter  ltrogen Izon wontent Caleiwm
lead rabic conbent of  condent of of shoob content of
shoot shoot shoot
Replications 2 0.9301 000291 G.0272 0.0019 0.000022C 0.00065
Treatnents 7 17.507%%% 00,0305 10 2838*# 0.0G04F* 0.00011228%  0,01760%"
Tryor 14 0.5470 0.0007 72450 13244 0.0000210 0.00135

#Gignificant at 0,05 lavel
#43] znificant ab 0.07 lavel



Appendix XI
Abstracts of ANOVA

s

Source ar Dry motter Protein Stoxeh 5 Iron Caleium
conbent of contont of conbtent of content of content of content of
tubers tubers tubors wubers tubers tubers

Replications 2 0.5424 0.0315 0.0809 0.0300 0.0000057 0.00065%

Trootnents 7 11.6067#*  0,0812%% T.8751%% 0.5500"" 0.0000014 0.00750""

TrroP 14 0.4760 7.0042 0.5266 0.0300 0,0000015 0.000077

*Significant at 0.05 lovel
#*8ignificant at 0,01 level
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ASTIRACE

An omrerinont wao conducteld with thyes coscentrations
of Dihwol (950, 300 aod 450 pxm) and thiwee conpondrablono of
geg {250, 900 mnd 000 po) 30 obody tho offcet of the Hwo
spowth wogaiotors on tho gwouth, yiold cnd quallty of a mosh
pobabt voariotys, Madrokoiichola, Chroo folier opvayinss were
ioon ob o Andopved of 15 doyo oteding fxon the Z04h day
nibor plontlng.

Lol ap wedl ap 0 giowed olodinelty in lnflusnolng
tho langha of ving, nurboy 0F bLranchog, Lengsth of interscdo,
Mrth of intomofe o end oxva. YHAlo the longbh of vine,
iongth of intéznode end individual lenf oros wexe oipnificantly
doorenacd the mumbor of byoneuos ond cirth of Intornode ware
oipndficantly Ancrooned Ly tho opplication of tho orowth
wopdoborns  Diwel plpmificontly roducofl tho frosh wolpght of
top and tho puober of loowoo. The uelpht of dope woo nob
ol:adficently affootod by 300,

Dodth Dihral snd 000 brounghs ghoud o tdgnificant
incrocos in tho yiold of tuboro por plot. Ubbrel 300 pmm
roeoxded $ho hichond yiold mcouniting 209 an inoreage of
5459 pey oot ovor 4o coatyol. 2he miphoy of narlobshlo
tubora wore eloo inceooped by hoth Dthrel and C00, A
olrnificont zeduebich in 4ho mhcot/tuber wahic voo souoed
by ohhrel no uoell op 000,



i 40 Mraer loveln of Ttuzol considersnly
woessodl thp 1 3 oof tubgrge 0ile the pirth of tubare
wero picnificantly Avcerensed by the two higher levels of
0y 831 bho lovolc of Dthrel cipnificantly raducold the
suber gioths

Thore was o ohonificent inerease: in the dry nattoy
conlent 0f ook by both Stheel sud 000. The two Mighor
lovclo of 2CC0 hooxhb evous o oignificant incoesse in the
conbends of nitrene end izon In £iob,

In tabouo, tho pepeenia o of dry pabber, stoxel,
cuas ond oodofum were found %0 Do nisnificantly Lloerecsald
by oW the geouth regslsiorg. Howoroe tho yproteln content
voo Mol Geontdy roduecd by toth Tahvel enxd T0C.

Spalieasion of Sihrol ag wold ap OO0 ia cuseb potalo
opprociobly fnowoasod fuo nod OJLL pur hoetorss Chheal
329 ppm grave the Bpacot nod Tofit cocouwting Jor sa

.

ineceant OF Y5,00 5ov ethe oVED the gonbtiol.





