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CHarTIR X

ress, (Sisum astivum L) 18 a eroep of world fspertance,
grown particularly in asis, Farope snd the U,.%,A, Chine
roasibly is thw leading csunmtry for -roducing “ry fisld ness.
In Infia, pes i3 prisarily grown in Utter "redesh, Mbar,
Madhys Pradesh and Maharsahtrs,

Pea i3 one of the moat valusble crops >f India. Pes
in Indis, os slsevhere, are consumed in g veriety of ways,
The fresh ones are consumed as such or canned, curried and
deiydreted; the Ary ones of certsin green-sceded varietirn
sr¢ also processed Cor canrdng. The wiiite or grey-sesded
nrutxu' are alss processed for canning. The vhite or
grey-seeded varieties vith yellow cotyledons are used as
aplit neas or in the form of Bessn, Since the erop 1s @
good source of vitemina 81 and C, and ras In 1t eepzyurable
@entities of ather ingredients like oroteins, fat, winerals,
cerbohydrates, riboflgvin, iron, phes-oherus, celeium, cartem
etes 1t forema an essential enmro~ity for house-~vives in day to
day preparations of spicy and tasty food giving the neceasary
luciousness and taste, In Indis, the cammed green -eas s
well a3 the denydrated neme are also used to a lirited scale.

™he ares under chick ness in the world is 17208,.%
theusand hectares snd 19898,0 thousand metrie tons of ness ere
produced annuslly (Anon, 1978, vhile Indis "roduces 560,0
thoussnd retrie tons of chick #as snnuslly fros 93%5.0 thousend



hectares.

™e role of plant growth mepulators in the physinlegy
of pnlants 18 cne of the wozt Imtepesting chanters in sefiemee,
Magy new plant growth regulators ars copstantly bdeing
pyrihesized or extract+sd ant tested on wvariocus crams. Weny
of the »lant growth regulating substances as renmrted by
varisas workers sceciaslly on that of G (Andes, 1993) not
only play ieportant role in sccelerstion of germination (seed)
or growth of the »lsnt But alan helning in the initistion of
early flowvering snd sugeentstion of the produce. Certain
other growvth substances like cytokinmis vhich heln in bresking
spicel dominence stimulate bBranching of plants snd alse
decresss internndal length making the slent comoact in habit,

These growth subgtances exert influepces comparsble to
noreally occuring suxins, It 13 now vell ¥asun thet the effect

of grovith re¢gulators are influaenced by light, tempersture,
poisture and satrientsz and other snvirormentsl factors, e
efficacy of a plant growth regulator thus varies unter 41 ffer-
ent climatic and other envirommeentsl conditinns, Mutritiam?
recosmeid®ations wads in one country say not nrove to be af

much »rectical velue wvhen an-1ied in sasther,

Rarther, in these Zays of foord erisis, eny techntoue
wihich ean increase the yleld ner mﬂ.i arcs is 25t weloome,
Reports sre available »f effsctas nf Aifferent growth substancey
in incyrasing the yield of neas, "nfortunstely, the rraults
renorted are not consistent and sometines are cnflifeting, T

pethod of application of these growth subatances is swetives



not of prectical value for commercisl use to the vegetable
grovers. The flowver cluster-snray method vhich has given
most consistant results canmot be atopted 1n the open flel
on compercial scale., It wvas, thersfors, thmaght »roner to
concentrate on vhole plant-gpray which can e recomwended
to the farmers for fie¢ld scale snplicatioms. It was also
falt necessary to chlleet inforsations yegarding the effvets
of growth regmlators on pess under Mahuri conditions.

This multipurpose vegetable orop as received very
4ttle attention in India. Sinoce 3011 an? climate are
suitable in most narts of Mahwrashtrs its production cen W
sxtended in our State., Very little vork is dome about the
ase of growth regulators in inoressing the productivity smd
reducing the vegetative period,

However, the scientists have reported the effects of

. aifferent plant grovth substanccs such as WCPA, Noxgy eng NaA
in incressing the fruit-set, & 1s umtversally xn~van for cell
tlongation snd cell division. nmtﬁ 13 also known Tor oell
division, Cycocel i3 8 provth retardant, It was used with

‘# view that it may check the vegetative grovth an’! induce
gore flovering and fruiting., The cubinations of growth
regulators were slso used to know thatr symergestie effects,
if sny.

Tery little work is done aboat the use of growth
regulators in increasing the orocuetivity snd recducing the
vagetative period.



Thus, with the obhjective to study the efficecy of
plapt growth regulstorz in increasing yield, redocing the
total mmber of “ays reg.irsd for flovering snd incressing
the fruit-aet and to determine the ¢ffective concentration
range of different grovih regalstors.snd their combinations,
the present investigation was undertaken vith the porulap
variety of peas, the Ponmeville.
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CHAPTER 11
AEVIEW OF idTcAATUAD

The plant growth regulators heve bYecome most populsr
estadlished practice in the field of horticultare witihin
1sat two decsdes, the role of vhieh needs no introduction,

Claims of suserior grovih and higher ylelss of treated
nlants have created much interest smong scientists an? growers,
The research work done vith these growth regu’ators on
isportant aspects like growth, flowvering, fruit-set snd yield
of pea is mesgre. £n attempt has deen rade here to reviey
the woryt done on these aspects 8t home sn' sbrosd umer the
sppropriste sub-headings,

CT3 OF GLBBEAS LS ACID OB PLANT GROWTH o

Srisn and Hewwing (195%), repsrted that the growth
rate of seedlings of the Awerf ~es variety ¥eteor vas
signt ficantly increases by soplications of N.04 mg
givberellic scid (GA) oer nlant., ey cbserved that slow
groving warietiss of pes ¢.g. dwarf varietics res>opded
gore to applications of gidberellic scid than fest groving
verteties e.g. tall varleties. They also stated thet
saitadle doses of gidberellie scid virturally elinimated
the dfferencs in grovith between the tall and dwvares
varietics. They further aentioned that this effeet of OA
wvis g:alitatively aieilar Dut wes such grester than the
effect of Indoleacertic ncid.



Hakovac ant Mttwer (1956), studying gibdberellic acid
in relatinn to higher nlanta found that due to CA annlicetions
the dwarf pess grev taller tian nomsally taller tynes,

Wittver and ukovac (1957), mentioned that the
isnortant Denefits frox gibherelliin were then avperent vith
celery production snd seed oroduction in radish., They
further mentiomed that these benelficial effeets could be
foreed in certaln other long “ay snnusls and for sarly frofit-
ing snd incressed vigour {n determinate tomats varieties
but vith pess an? besns the notentislly useful effects of
CA might not be realized withont seures contrel of
sccownanying unfevoursdle respmnses,

Tonde and Moore (1958), resorted that single sprays
of increasing concentrations of GA in the range of 20,0019
tno 15 mg per Lit tad increas! ng stisulstory effects on the
sten elongetion of dwarf Telenhone neas. They furthwy
reorted that height incrrases ot sl’ conmentrations were
grestey 4n pluants treates at 20 Fays than in those treated
st 10 days of spe, Fovever, the freat and Iry weight
4increnses were grester in plants spreyed at 10 “sys than ot
20 days st the twe Mgeh- 2t emeentreti~on Yut not at thw
lover ones, They 2130 nbhserved that Incrresing cnncentretiony
of CA increased the numder »f nodes 5 the first flower te
the paxing increase of tvwo nodes st the higheat cncentrationy



Morgen en? Mees (1958), renort:d that the vegetative
grovth of ress and runwyr brans wvas stimulsted vhen they
were sprayed st sarly froit set with & ox of OA/aers.,

Weds and Ashide (1958), descrided an experieent vhich
showed that gibberellin nﬂ the stem lems yielding to an
extending force snd the clasticity was slso decressed, They
further stated that this effect of Gi was 2orosite to timt
of IAA.

Brllard et al. (1979), ohserved thet 04 at the
concentration of 1990 ppw anplied as 3 need trestwent to
field grown neas reduced the stand of »lants dut heastemed
tpergence and early growth. They further observed thet
sorays at the concentration of 60 noe anplied in the secnnmd
true lenf stage resulted in tewporery pgrovth acceleration,

banek (1960), renortcd that vhen the vees vere given
seed trvatment with GA then the fresh weight of the aerisl
narts wvas retuced, He furthey shnwed that initielly the
internnde elongation vas 3o rasid that 1t led ¢na f1el
grovth denression, n the basis of this ex>eriment he
stated thet tresteent ~f seeds or gseedlings with Gb was
not recommended, ss 1t led to "remsture sn? too vigourous
growth of the axis at the exnense of the leaves, %W further
recommendad that tresteent with CGA should bBe scoepanyed not
only ¥ adequate mutrition but also by an am~le uster sunnly,
since the traated plants 193t vater more reni’ly and were

more resistant to Arought,


http://fm.it

Bottint and lenowt (1564, carried out pot culture
and field experiments and observed the blochemicsl effegts
of gidherellin on some vient specles, In the not cultare
experiment, the pes seads vere staked 1n *1stilled water
(contrnl), 15 ppw GA (G4) snd 7% ppm OA (Gy). In stiqtiom
to preaoving tresteent, elever Tfoliar sprays of the sbove
senceantratinns wvere alse given to the resulting sesdlings.
In their study, it ves sbserved thet the incresss in internnde
growth was eQqmlly rarked vith Gy and O3 gnd both esused
etiolation of the plants, -erticularly G, Mrther, it wes
obaerved by them that compared to the contrml, the 4ary weight
of lesves and stems vas increased 50C by G ad 71,5 S0y O .
In the fleld exnerinents, they observed that, the vy weigt
of the leaves snd the stems was increased 37.3 S by G o0

slmost eqally dy G,,
Wxaxfirs { 196%) , stzted thwt in sheded nlents and

nisnts trested with G the slomgetion of uoper imMermnies wan
very sarked, but that of 2.3 desal internodes was »nly
slightly affected. M further sentioned that in smeh plante
the development »f the lower branches was veosy, and their
subsiguent elongation wvas arrestead folloving the enhanced
tlongmtion in the upner intrraodes,

\/ Armey and Vancinelll (1968), studying the dasic sction
of gibherellic scid in rlongmtion of Meteor nes stems reporded
that the main effect of Gh was to stimnlate cell Afvision,



Fren, OA often re-sctivated cell division in the internodes
wiich had passed into the wvacuolation vhases of grovih, They
'alsn rencrted timt GA stisulated the mitotic setivity in the

spicel meristen.

¥e Omd (1966), showed that GA brought ab ut in increese
in the rate of dry vwelight incorporstion irto exvanding
internodes of intact dwarf Dea seedlinga, He reported that
the smount of water ~resent in exnanding internndes was
closely correlated with internnde 4ry weight, and thw slope
of the relatinn vas umffectesd by GA trestesnat, NHe propoged
that the effret ~f GA upon interncode exvention wes medipted
through  the changes in dry weight. Rarther, he stated that
the part of the incresse in 4ry wveight bByrought sbout by GA
waz sttributable to an incresse in the cell wall material,
Fe interpreted the nossidility of incressed raste of wall
synthesis which followed GA trestusnt allowing sm increase
in the rate of cell exvantion.

Pillay snd Ta T (1971), spreyed G st the mmtntiml
of <3 NID N on pea geedlings when the fArfth internnde ad 1
egarged. They observed that thwre was an increase in the cel?
synthesis and the growth also waz increased.

Sdmnger (1972), reported that after remsvel of the
cotyledons from 3 day old light-grown Alasks pes seedlings
there was 8 reductism in the stew ¢longation to 50% of the
intact conmtrnl value, Be ohserved that due £o GA spplicetioms
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the elongetion rete was restored to the level of the intset
controls, Rirther, he enncluded that CA Incressed bHoth the
rate of node forestion and the raste »f internode elongution,

Chekravart! and fam (1973), renorted thet in the rew
cultiver uttonts Torly wonder thes mmdber of internoces
incressed from 15 to 23 on application of gimﬂlue acid
and the thth and 15th intermndes on trested plants Leceme
seasurable one week earlier then in the untrealed control,

Iaszlo { 197), obaerved in pea varisty Petit Provencsl
that gidberellic scid st the reatr of 10-20 ope epplied 7
wetks after sowving ineressed plant height by 304,

Perher ¢t 8l. (1958), studying the interaction between
givherellic aclid and the effects ~f the Zn gens (dowinent for
1nte flovering’ and the 1o pene (dreient for tallness) in b
varietisrz of pea yenorted that Gi deleyed intitistion of
flowering in all b warieties by 1-3 days and alsn cansed
acnsidersble abortion of flover rudiments. I slan cbserved
that the «ffect of pidberellic scid mm flovering wves ‘ess in tall
than in dwarf warieties. He nronzed that there was aomg
evidence that in late flovering nlsnts GA trestwent followed
by vernalisstion might increase the effect of ahotoperiod,
whereas vernalimtion withut Gi trestornt reduced the
photoperiodic response. Nurther, he internreted that 84 wvas
mot the flowver inhidbitor promced by the T meme, Wt the
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prodaction of the flower inkibitor sight de limked to
gitberellin vatadolise either by vay »f 5 commOn Drecurser
or more indirectly by » resaction involving the bmwtim
ans utiligation of the gidbersllins,

fonde and Moore { 19%8), renorted that the time required
to flover in the dwerf Telephones neas was not affected by
GA tresteent,. Towewe>, ugcmuau concentretings of Gi
inoresged the number of nodes to the first flower to the
saxivue increase of twd nodes ot the Kighest concentration,
Rirther, they observed that Gh st the rate of 15 Ng/1 hed
no effeet on the flovering in the tall veriety as wll,
They eoncluded thet a spray of 8 given concentrating applied
st 20 days of agr was legs effective than one apolied at 10
days in chenging the mmbder of mdes to flower in g grouwd of
plante.

Hrien 2t al. (1998}, rennrted thet OA trestment of
nlants scoelerated the visible npoduction of the first
flover bud by about b Jays, however, the nodes bearing the
first flower were not altered, They also 2hsrryed that the
total mmder of flover buds produced et the end of the
experinent wan inercased a8 a result »f Ci treatment, hut
wany of those first formed on plants receiving high doses (1-10
Ug.) wvithsred before opaning.

Bottint and lepord (1996), in their pot culture
experisment odserved thet CGA at the rste of 15 pom secelersted



flowering in pens.

Manchar _c_t_ 21.(1969), repsrted that spreying of
ineressing concentrati-ms of GA unteo 300 ppw on b week~old
pew ssedlings resulted in early initietion and ecmnletion of
flovering in peas. |

Wellensiex (197}, studying the functions of gidherelling
in flover dud formation anplied varions codcentrations of &
compercial preparetion of 04 to ness vhich nroduced no
evidence that GA acted 83 a florsl horwone, e observed
thet 18 peas the fimetion of Uiywes siwvly to orolong the

Yegetative cycle, »o thet anb~ontimael photoperiods oould
aet long encugh.

EPFECT OF GBBERRLUC ACID OF YI:ip

Morgan and Mees (1958) revnrted that the vegetative
grovth was stimulated, but the erop size was not affected
vhen the peas and runner bLeans were sprapdd at early fruit-
set sdth & oz of OA per scre,

Mallard_e¢t 81, (1999), obscrved that GA e¢ither as &
seed trastwent at the concentrstion of 1000 ppw or as @
foliar sorey st the second true lesf stage at the cmoentra-
tion of 9 ppm ~1d not affect the yleld, They further
revorted tmt sorays sapnlied Suring late bloom had no effect
ont yield op wmaturity excent in the wvariety Perfuction, is
wihich viel? wan depressed an® raturity delayed,
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Asselbergs ¢ §1.(19%W), reported that field spplicstion
of Ci st 1) pom incressed the yield of laxton peas By 10 £,
But other GA treatments lowered the ylields,

Mttint and Levert (1964), reported that seed dry
weight was ineresssd dy 15 ppe G a0’ was denreseed by 7%
ope GA. In their oot culture exoeriment they alan observed
thet the mmber of pods per nlant wvas grestest in the controls
and least in the plants trested wvith 7% ppm GA, Purther, in
thelir fleld experiments vith peas they ocbuerved thet QA at
15 ppe incressed the pod weight by 1.6 and Gk at 75 pre
increased it Wy 60%. They slso revorted that the proportion
of seed wveight to pod weight wvas NHigher in plants trested
vith 75 ppm GA,

lhbhu-ﬁ 31. ( 1999), observed that soreying inereasing
concentratinong of GA up o 300 pom on b week 014 seedlings
resulted 1in incressed green nod yield vheress the yirlas were
fun? devressed vhen B-week-0ld pen seedlings at the flovering
stage were sprayed.

lasslo (197h), observed that OAy *%  10-20 oow spreyed

7 weetka after sov'ng inereased the number snd wight of f1lled
pois,

EFFECT OF KIRATIN ON PIANT GROWTH

Wittwer and Tedolph (1963), studying the effect of
kinetin on the growth and flowvering of intasct green nlants



14
repoxrted that the height of tomato, cuoumber and pesa plants
was mariedly reduced when kinetin was incorporsted into the
oulture solution root medium in conosntrations ranging fLrom
10°% to 107 . They further reported that dry weight was
saxrkedly reduced in these plants with this treatmnt,

Wittwer (1961}, obsarved that kinetin acoslerated the

flowering of Alesks pess in short days., Likewise, wittwer
and Dedolph (1963), also reparted that kxinetin acoslerated

flowering in peas.

Singh gt al. (1972), studying the effect of pre-sowing
treataents with phytohormones on the yield of pea (JPisum
sativum L.) ebsexrved that NAA at 10 ppm gave grestest plant

height a8 compared %0 IAA o 2, 4~D,

Singh 9t gl. (1972), reported the data on the yield and
growih of peas after pre-~sowing trestment with IAA, KA ox
2, 4=D at 10, 100 ox 1000 ppm. They xepoxrted that MAA at
the lowvest rate gave grestest nusber of pods per plant,

Adedipe 9% al. (1968), applying foliar and soil
treatments using 10"°% ama 10™2n oyocoosl at the 5 to 10 node
stage aw that the saxrly 10"311 treatment deoxressed
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internnds lemgths, plant helight, fresh weight and total dry
satier. Yurther, they renorted that latisr folisr trest-
wents wers Tather less effective. They slzo obescrved that

1011 trestacnmts had 1ittle effective glthough the 10 “J
trestuent at the 5 node-stage incrresed plant weight.

“ebamak (1968), stated that @ 17,03 £ solution of CLC
sdmintatered £o the poots of decanitesped Des seedlings
gl fLeantly {noressed growth of the axillery buds, In
thia experivent IAA (0,03=0,7%% %) in lanolin paste was
mearsd on the cat surface of Alesnitated evicotyls of pes
seedlings vhich inkdhited the growth of the suxillary buds
of the cotyledons, This InhiDition was weskened e nsidersdly
by CCC (N, 03=".7"6%) when spnlied sinultasmeously to the roots
in the form of solution.

wvill (1968), carrying ~ut experisents on twe pes
varieties in 1966 anmd on § varietics in 1967 applied
eycocel e¢ither once when the crop ws 15 ow tall, or twiece,
when 1% was 15 end 30 cw tall., Be observed that soee
varietics showed o slight reduction in height. He algo
observed that the internnde length was shortened in both
the verieties tested in 1966 snd tenferometer messuresents
showed 8 tenfeney toverds slightly delsyed maturity.
It wan obaerved thet soaking the seeds of the varie‘y Mcellea
nee in eyencel vesulted in Peduced plant heigit,

Aedipe snéd OSrurod {1972), studying the gffects of CCC
an? shosphon on the growth of nera nlants 1n sand culturs. at
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hu retes of spplied phospherus in growth chambers reported
that CCC at =10 wg/k stimulated grovth amd st 1070 mg/L.
retarded growth sving sainly “ue ¢t shortensd stems, They
further interpreted thet the magnitude of such effects
denendad on the level »f spplied phosphorus and the reductions
in nlant beight by the 1900 ng/l. CCC treshmenmt wvere 13 %o
%, respectively, st the Mgh (160 ag/L and low (8 sg/l)
rates of appliedophosvhorus.,

Mudying the msponte of pes plants to soil snd foliar
spolicati-ns of cyeocel Adedipe g% al, (1968), msmﬂ that
the early 1 ~5 X trestment of pes plants vith cyeocel
increased the fresh and &ry welight of seeds Wt the early
10”3 M application decreased it.

Wittwer and Tedolph (1963}, reported that dry satter
seccumulation of serial narts, andt height of toeato, cucumber
and nes plants, were warkedly reduced whwn Xinetin wes
incorrorated into cultore solution root medium in concembretions
renging frem 1075 t0 19°7 W | They further observed that
emoentrationg vhieh sunnresmed ton growth (helight, dry
weight) genmarally had lesser effects "n root growth and, in
some instances, enhanced 1t and thus tep/ro~t retios were
greatly reduced snd en ronched unity in kinetiostrvated peas
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and tomatoes, They fnterorested that kinetin had an
affeet which was ooposit to ttat of givberellins on
internnte, top/yrok retios snd f'lowering of Swarf peas

Mttwer and Tedolph (1963}, reported that flowenling
wes inmivited 1n twmatoes and secelersted in peas vhen the
plants were spreyed with kinetin, They farther ren ried
thet tihls effect of kinetin vas onpoxit to thet of
gidberelliins. The dats af this sxnericent showed that
Enetin eonld perkedly salter the buheviour of intaet plamts
when absorded by the Poots froe cultnre 3nlutinns in wvhich

the eoncentratinne yere onroerable to Cthose whieh were
Polngically sctive as exnlants,

cemanek (198%), stusving sn interseti-n Detween grovth
retepdants snd gibberelling as corrmiated 12 neas and tomgtoes
reported that in ¢ dwarf pes veriety, vith a lov contemt of
endogenous CA, sosking the zee’s in 3 ¥ COC ~1* aot 1ohidit
the growth of the enictyl, He further observed thet OA alone
strongly stipolgted growth, but this stisulatery effect was
sigrd ficantly reduced when 1t was snnlied together vith
COC 8t » concentretion of CCC vhiich slone hed ar instgnificant
effect.
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Chellakhysn and Ivanows { 1569), reported that in peas
the reterding effect of varinus concentrations of CCC was
such greatsr on the tall than on the “warf variety, end the
stisulation indueed by 7,005 % GA was such greater on the
dvarf variety. Tarther, they concluded timt thw ivhibiting
setion of COC was wore nrompunced unter Innp-dsy eonfitions
and stimulation iminced by GR unter short-fay eitione,

Chang (1970), revorted that OO reduced plant height
But CA 414 not, ¥Neither substance affected leaf mamder or
total dry weight, dut 84 increased and COC merkedly lowered
top fresh weight.

Ockerse (1970}, stutying the depentence of auxin-induced
pea stee growvth on gibberellins reported that when 2all peas
wire trested with CCC, the growth was reduced snd they
resendlled the dwarf variety. B further showed that TAA
infuced elongatisn of stunted ZCO-treated tall stenm sections
was vavYkedly reduced, and uas 1dentical to that of Iah-trested

trae Swar! ssctions. Also he ohuerved that with ‘8.13 + AAA
grovth of COC-treated tall ascti-ns wes aynergisticelly
reastored an’ was identical 2o that intuced by TAA nlnte in

tall sections.,

It 12 obvious from the literature cited here that QA
and CCC twve Deen rarely sed in erops like pesr dut no soch
work 13 done on the use of KA, W=CPA, FOYA and kinetin in

DEAS,






CHAPTER 11X
MATERLA » AND RETHODS

The fnvestigations were cerried ~ut during the M
e2830D of the year 197576 at the Depsrteent of Horticulture,
under Mhurd eondium. At Oratral Cawous, the eaverage
samisl rainfell 13 about 307 t2 619 wm . Annusl sversge
sarisue temnerature 1s 37.9°C vith the renge of sdhmat 33°C
to 43°C. The sversge sinieum tewoersture is 17.2°C vith
 the range of 3"0 to 17°C, The gverage relative humictity st
R.00 hours and 17,07 hours is sdout 99 ner cent and 3% ver
emt resrectively. Agromovwically this tract fells &n
acareity aone of the Npharashtre State.

The aite with cnifore medfuw black soil wes seleoted
apd the lend was bdrought to fineg tilth by nloughing, harrowing
elod-grushing snd Siscing. Wll rotted fare yard samure ves
iroorporeted 1into the soll st the vate of 17 gart loads ver
heetare. MNrtilizers at the rete of 30 kg of ¥ per hectare
in the form of Ur-a (46 %), b0 kg of PO per hectsre in the
fore of Single super Phosphate (16 %) end 20 kg of X0 per
hectere in the fore of Muriate of Potagh (62 T wvere glso
spplied at the tire of sowing.

The experiment was 1aid osut in a Mctorial ntonised
Blook Tesign as shown in figure 1. The treatment details were
ez follows
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A

Tiwe of Iavel of oconocsntration
- Pisat Growth Regulatox application (ppm)
1 20N
Contwol (C) ¥o. spreying ~ - -

Naphthylacetic acid At flowsring %0 100 150
(BALX( T, )

4~Chloyophenuxyace tio At flowering 10 20 30
acld (4-~CPA) (tz)
Beta Naph oetic At flowring 10 20 30
acid (M) ( 2)
4-CPA + NOXA (24) At flowering
4-~CPA 5 10 15
. ,
EQOXA 9 10 15
ozhmmo a0i8(GA) One week after 10 50 100
(!, flomring
Kine tin (r.) One month 2.3 5 10
aftey sowing
GA + Eimetin (!7) One month
after sowing
GA 5 85 50
»
Kime tin - 1.25 2.5 5
Oyeocosl (0CC) (!a) One month SO0 1000 1500
' after sowing
GA + CCC (19) One month
after soving
GA 5 25 50
+
cce 250 500 750

| he gross plot sime was 6.30 m x J3.60 & and net plot aise
wvas 5,40 m x 3.00 m. The treataents were repliocsted for three
times. The sowing was 4dome on 26~10-1975 by dibbling. The spacing
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was WS cm x W en, A light irrigetion wes glven after
goving. later on the irrigations wre given at en intervel or
1N=12 days, P lant protesetiosn scomres were taken to keep the
nlants firee from pests and Sigeases, Veedings were a“iso carried
out vheney r neeessary snd »lots were vainrtsined clegn, £11%
the plants were staked vith the stricks,

™he atock solutinns were nrenared by digsolving reciired
qantity »f the material 1in prover solvent end then the volime
wag vade to 1000 wl by adding 21stilled vater g0 8z 5 wake
‘the solutions nf 1700 pom concentrations.

¥rom these stnck soluti~ng, the spweying sn'lnti-ns were
prepared as ~er recuired concentrations, The Aifferent comcen-
trations of vach of thr grovik reglators were sorayed to 4viv on
the entire plent. Precsutisns to orevent the spray reterial of
one treatment spreading on snother were taken dy ho'ding & plece
of cloth Iin between twn A1fferent treateemt nlants wiile the
soraying es Aiscussed above. Oanesh Lady sprey Dump vas used
for the soreying operstinn,

Izkails of ebasryetions

Although, the total rusber of days required for flowvering,
percentage fruit-set an? the yield ~rofuced forwed the most
important subjeet of study, obserwetions were alss recorded
on the 44 fTferent crurscters cntridbuting to yield sueh as plang
height, leaf aren, Ary wight of the shoots, Yength snd Bresdth
of the pods, mmher of grains par ood, weight »f 1O grains,



weight of 100 nods snd namber of pods per nlant n‘ﬂ alen
regorded, Ten plants vere select2d gt r2ndos from each
trestment ver replicatinn for detailed odscsrvetions, Wr the
nurmose of nhgerving the dry velght, 5 nlants from esch trectwent
werc selected at random after firml nicking and the observetims

wire recorded,

The height IR centiveter was peasured frw the ground
level o~ t~ the geowirg tin of the plant. The firat growth
observation of height of esch ~Baervstinonal olant was reesrded
Just before first soraying 1.e. on 26th Noverder, 1975 and
then the helizht ves slsn reenrded 3% days after first obsevwstiom,
Ihmolute grovth rate was caloulated from this and recomed.

Homber of hranches

The rusber of branches were recorded 83 days after soving.

ol ares ¢

e oshservatinona regerding lesf ares were taken after
finel »icking 1.0. 122 days after soving., 10th nodsl leaf
was selected for trecing the lesf sres. The lesf aﬁo_ vag
treced on naper and wvas ceasured with the heln of slsniweter,

The shoots were cmpletely 4ried Iin the sun after fiml
nicking 1.¢. 122 days aft:r sovirg snd the sta regarding dey
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welight was recorded.
B, Xoverimg and Lrult-set atudies o
 Inys xegiirsd for firat Llowering @

The pumder of days required from soving unto appesrance
of fMlrst flover on the obhservatinne! plants wes yeeorded.

The dats on which §) ¥ af the shservatisne! plants nf
the plot wers flowered was teaken to calcu’ste the days regquired
for %0 % flowvering from the fate of sowing. Tiw P0Ns kinetin,
Gh « ¥inetin, CCC an OA + CCC were avnnlied bBefore flowering.
Therefore, only these growth regulators were comnared ¢~ chaerve
the effeet n flowvering.

Parcegtare frult-set 1

The mmber of floyers were recorded st an intervsl of
three Aays for four times, i.e¢. frow 60 days after sowing uoto
69 days -rttr sowing. The mmhar 2f nocg set from these flovers
were counted and nercentace fruit-set wes caleulated.

C. oM developeent ant vield stusies o
Dol messurements

Twenty flve nods were gelectes ot rendom during the

sec~nd picking 1.¢. B2 days after soving frow each trestuent,



2%

The picking operstion was carried out vhenrver the pofs wre
fally devaloped tn de used as fresh green Dess. The hervesting
was completed in six piokings.

The length 2f entire nod ves reasured with the help
of steel tape up to the sccummey of 0,9 em, Thr Dresdth of
the pod wvas reasuresd in centirzeter spproxivgtely near the
gentre of nod by mesns of g vernier calliver,

Nehght of 100 nods

The weight of 25 pods selected at random froz esch
plot vas recorded an? from thet the weight of 100 pods was
csleulated in .

Melght of 100 graigs o
Mon these selectes 29 nods, 100 grains of neas were
selected st rendom and their weight tn g» vas reenrded,

A .
The greins frow all the 25 po‘s selected at rendom

wiTe coonted and the gv-rage mumber of grains ner pod wes
calenlsted,

Deld ofoedy ¢

Jamber of nods nex olaut ¢
The mabder of pors of the oberrvatioml plants frow wech
Srestuent vas ¢9:nted At every pleking o the aversge somder of
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pods per olant vas calenlsted.

ST

The welight of pods of all the 19 obserwvationg! plants
of a trestuent wves Coken at every icking, These weights were
- sumeed up end the gverage weight ~f no's ver 2'amt vas caleals-

ted and recorded,

n

™e total vield from sll the plants in & net nliot wvas
recorded., Mrther, from this, the yield per hectare was

enlenlated,
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CHAPTER IV
EXe SRIMERTA L REsU L5

The date recorded on wvaricus asnects of nlgnt growth,
fovering, fruite-set snd yield of ness es Influenced by the
growth regulators under study are nresented herevith under
sporapriste subsheadings.

On perusal of table«1, it i3 observed that CA was
signi flcantly surerior owrer 2all other POM and the enntrol
in increasing the absnlute growth rate of height (plate - 1
end 2 and fig 1 8nd 2). CCC recorded the lesst absolute groibh
rete of height and veax significantly inferior to all othepr
PORe and the control, @A + Xinetin end b-(PA o FOXA were on
nay and the helight recorded by them was sigificantly lower
than that of Gi, contenl, k-(PA, TOXA and NAA,

Mmongst O tre:teents, the high r level (120 prm) gove
signi Moantly mnrqe AGR then the l wer level (10 pre), As far
as 7CC is enncerned, the higher level { 1590 opeY hed
signi fMieant effect in retarding the nlant height as coenared

tn the medium ard lover levels,

The bigher and the nediuw levelr ~f GA were "M Dar
and they gave significantly Qnﬂ AGR ( or height) ower all
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Teble : 1 Adsolute growth rate (AGRM of helight
in ca as affected by 4ifferent growth
reglators and theiy levels.

lavel L 1 Mean
" GRy ! 3 _
FAA 1.49 1.h9 1.62 1.53
b= 0™ A 1.6% 1.75 1. 1.62
¥OXA .88 1.66 1.% 1.
h-Cr A+ XAt 1M 1L .09
GA 1.89 .93 2.0  1.92
Kinetin 1.29 .40 1.50 1.0
GA + Xinetin 1. 55 101 1.6 1.7
cce .29 1.% 0,96  1.13
GA + CCC .9 1.57 21 k2
Wean LM R LM -
Control 1.63 - - -
G.R level Intersetion
e 3 - 0,02  N.0002 0.0

C.Ds ‘.t , 5 ‘ N,07 0,000 .13
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other trestwents including comtral, OOF st 1t's higher level
gave significently less AGR, over sl osther treatments, Ryst
of the treeteentavers 1in Detween these trestments,

2. Bmber of branches per plagt

n perusal of tadle-2, 1t {3 observed that Gk + CCC
gave the highest nuaber of branches and this eowdiration proved
ts be significently superior over all other PG (and control)
exeent BOXA vith vhich 1t vas on par {(MEg.3). CCC gnve loveat
mieber of branches an’ wvas significently inferior to all other
PO%s (Mg 3), It was on par vith comtro?!, ‘'The POy WAA,
b= CA snd GA were on "er and were sucerior to 700, kinetin,
fA + kinetin sn? the contraol,

™he wedium 1avel of CA +» OCC Asnlayed significantly
more mmber of bBranches ss comnared tn the Nigher level and
4t vz sunerior but on ar vith the Towr level, Asongst COC
treatments, the Mgher level of CCC (1500 nve) reeorded
significantly less mawbhsr »f Srenches sz coovared to it's
lover and the redium levels,

2 + IOXA ot the »ediom level oroduced hi ghest
number of bYranches, It was signiflcantly superior to all
ather trestwents excent the '!'91, and ‘!912 trestuents vhich
were On par vith 1t, Whe higher level of CCC produced least
mmber of bhranches and 1t vas significantly inferior to all
other trestuents,
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Tadble 2 3 Mean numder of branches pér plant
AL fferant
regulators and theiy levels.

as affected

level 1 1 1 ™
ean

rChe 1 2 3
BaA 3.% 33 3.¥ .57
Y=CP A .06 3.5 2.50 3.h5
YA b0 3.90 3.83 3.97
haC™ A o DA 3,70 b, 60 3.7 3. %
A 2.73 3.3 h,20 3.5
Kinetin 2.90 .1 3.00 3- on
GA « Xinetin J 0 3'23 ao% 3. 01
ere 3.96 2.30 1.90 2,58
ar + CCC %33 k.M 3.20 bW, 0%
Mesn 3.52 3.9 3.13 -
Control 2,7 - - -

" level Interection
ST % .07 D0 N. 12
CT. at S5 ¥ 20 14 n.36



3. lsafares

The datz in tshle -3 reveal that ell the PGRs tried
&4 flered significantly from each other in affecting the leaf
sves., YXinetin produced the highest leaf sares ant 1t vas
signi floeantly sunertor to all other PORy (Mg, M. The
cantral nlant nrofuced significently less 1-af ares as
cwpared to the pCm (Mg, W), Though, syonpat the °Gfa,
the rCC recorded ignificantly lover lesf &res, it vas
sfignificantly superior to the contenl,

The lower level of kinetin pyoduced simificantly more
leaf aren 83 compaved to 18's medum an?® the higher levels,
ne higher level of ~CC showed significantly lover leaf area
s comnared to the medium an® the lower levels,

The treotment g.ls nroduced maxirum leaf sres and
was significently superior to all other treateents. It was
folloved by ‘1‘611 and '1'51 1 treatments. The trestaent ‘1'31'3
gave lesst leaf ares and 1t was signt Mleantly infarior to
21l other tresteents including comtrnl,

¥, Dtr.weixnt of the shopts

The Apts in tadle = b revesl that G4 nroduced waxiwum
ary wight »f the shoots over all other PO and the contrs?
(Mg. 9. It wvas oo var with NiA. Tre OOC recorded least
dry weight of the shoots and 1t vas o1 ~ar vith kimetin st
BOYA,
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Tedle 3 : NMesn lesf ares 1in square cms as
sffected Yy A41fferent growth
regulators snd their levels,

level . 1, . Y.
an

o gn 1 3

KA 36,30 33.03 2%3.%% .M

ho-C® A R.M 3233 25,70 .6

. sh /| 2%.07 31.59 28,02 28,3

hﬂ'{: n A+ YA 23..% 26;‘7 k’-as 31.25

Ga P05 37.16 3t.1t 35,77

Kiaetin 3,03 3.%0 32.31 3709

GA + Xinetin ak.ﬂ 36035 3’051 P-?f

oce 35.19 24,13 22,31 2722

GA + CCC 33.2% .38 23,82 33.98

hﬂ 33005 ,ﬁth7 3"’085 -

oomtrol 26,26 - - -
En level TInteractinn

T Ve & Al n,03 AP §

Gr. et 5 ¥ ~a 18 Ne N n. 32



Table b s Mear Ary weight of shoots in gz as
affected Dy ~1iffarent growvth
regulators and their levels,

Level
» o 11 12 13 Menn
MAA 27.22 .51 22,98 28,22
h-Cp A 312 N, A 22,13 29,66
mYA 21.8% 27,44 21,57 23.5%
herr A 2 MY 3%.95 28,44 1MW 27,69
oA 315.9% 28,Mh 13,8k 27,69
Tinetin 11.96 25,60 2313 22.%
GA + Ninetin 31.25 29,60 1503 25.k7
eee 27,60 27,22 A 22,99
GA + CCC 2.2 25,67 22,24 27,18
39:: 29,23 27.% 2109 -
Contrnl 76,93 - -

o'n, lavel Tutersction
%o Fa :' 4’\.76 ﬁ’“ !'32
Ch at 5 ¢ 2.15 1.2% .73
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mongst the GA lrvels, the higher level of G (1000
ppw) gave sigalficantly =ore 4Avy weight as coabared to the
lower level and 1t wes °n par with the vedium level. The
Mgher level of COC produced significently less 4ry weight
as eompared to the eedion and the lover levels,

The trestoent 11, wves significently superior to all

- other treatuwents including cortrol exeppt ‘!'911 and Ty, which
were on nar with 1t. It was followed Yy '!"12 » 'fy'!' snd !513
treatwents, The treateent 1'313 nroduced least 4Ary weipght end
1% was on par vith ‘7713 and 1513 ond vas significantly inferioy
to all other trestuents.

™r studying the effects of grovth regulators on days to
first flower an? the “gys to %0% flowery only kinetin, GA «
Kinetin, CCC and GA ¢ OCC vere coppared with each other because
these growvth Tepulators wery soreyed ‘mfm: flowering and they
were expected to affect the ‘ays required t» firat flovar and
the days to 50% flowvering.

The éduts 1in teble-9 reveal that the PORs 414 not vary
significantly from each nthar in affecting the days required
to first flover. ’

The OA + kinetin-trested plants flovered sarliest as
comnared §o kinetin, CCC snd CGA + OCC and the eantml, e
plants 1n contrnl treatuent took raximum time to first flower,
It vas followed by kinetin.
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Tadles % 3 Mesn nosber of “ays ¢~ first Mower
83 affected by Sifferent n
reg:lators and their levels.

Level 1 !2 1 Mean
PON ! 3
Kinetin M7,9n  BA.66 L5.33 W5, 13
CA +« Mnetin e, 43,66 WE6,66 WL M
eee 6,66 H5.66 Wb, 33 W5.33
A + CCC WS, MWh,00  h5.66 W, 88
Mean bo. 16 M5,08 M. 5 -
otrol k70 - - -
LR level Intersction
SeTe 2 .51 NNk n.89
Gr. fat 5 ¥ 3. M=o, F. 3.

Teble 6 1 Mean naebder of Aays to NY flower as
affected Dy Aifferent growth vregolaton
snd their levels,

level

Pa% 1* 12 13 Vean
Rinetir 9,00 .00 49,66 LW9.BS
OA + Kipetin H7.33 M6,66 W9.33 42,97
cee $7.66 W9.313 53,70 WM
G + CCC SR.00 S0ND hS5.65 W2, 9%
Mean .50 3,75 M3.16 -
Wntro? L3, 0 - - -
— G.R  level TIntersetinn
.Y 3 N2 .36 73

Gt ot 5 ﬁ tnso . % 2.08
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The nlants treatsd with the medium level of 04 o kinetin
flowvered sarlier s cmpared t- the loyer sn' the higher levels,
TThe nlants ¥reated with the lover lsvel ~f kinetin took more
time to first flover as covared to the higher and the eedioe

levels,

Though, the Int:rastisns were¢ not statistica'ly significdst,
the trestuent 27'12 has tended flowering snd the treatments contrs’
end Tel, delayed it @s comvared to all ather trestwents,

- 2. Imya %o 90K flower

™he 4sts in table-5 rweal thet thugh, the PO, 14
not vary significantly from each other in affecting the “oys
to f flowring, L + kinetin took legst tire to SN flover
and the Xximtin trented ~lants took saximum time to S0F flowering
as cor-ared to all other growth repgulators snd the emmtml,

™he nlants trested with ¥iretin, irrespective of any
conceptration tnok morve time for Y flovering, ‘reonget
A ¢ Xinetin treptwents, the vedium level 2f 1ts cwcentration
wits sign! Meantly sunerior to the higher leve?! »f 103

eonesntration,

™he higher level of 1) + OCC ook sigmnificantly Teas tiwe
for 07 flovering as comnsred £o 311 other treatwents ( except
1‘712, Tyly and Tgly With vhich 1t wves on mar),

3. Percentoge frult-set ¢

on perassal of table-7, it can be seen thet the h-TA
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Tahle 7 3 VNean vey cemt fruit-set ss affected
Wy different growth regulstors and

thelir levels,
level

» GRy 11 12 13 ¥ean
¥as 66.79 97,66 .6 MO0
hal P A 9heN9 91,33 9100 92.2%
YA 83.66 85,31 Sh.%3 2.9
h-CP A e MU 9.3 65,51 6.2 753
G 91.% 77,03 66,61 7B.M9
Kinetin §5.% 65,55 &k Me 65.77
CA + Xinetsn N.% M.by 5561 63,89
oee W72 82.81 ?77.% .37
GA & OCC My 2.1 60,68 M 80
Yean 77.73 7.5 7.62 -
Oontra? 76,97 - - -

G 2 favel Intersetion
2 Y 2 ﬁ.m ’}.‘41 1;25
CTe 8t § XK 2,09 1.18 1.5%
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proved to be significantly suserior to all other 702 and
the control in incressing the fralt-set (Mg 6), Kinetin
ves sign! flcently inferior €9 all nther PGa snd the emtrol,

The lower level of h=-(PA (10 pom) was superior to the
wedimm { 20 ppm) end the MWgher ( 37 »om) levels, The higher
level »f Winetin (10 npe) was inferior t2 the pedine ( %5 ppwm)
and the lower { 2,5 npm levels,

The traatuent !,‘11 recorded maximum vepomtage of
fruiteset and 1€ wvas signt ficnntly sunerior ¢~ a8 cother
treateents ircluding contro’® excent the treateent ‘1'21, vith
which it was on par. The treatsemt 1'713 produced vinisun
pereentage of fruit-set an’ 1t was significantly inferior
e conpared to 8]l other trestrzents imcluding comtrol,

f. 2ad lengih_ s

The dsts in table 3 indicate that though, the PGRs 414
ot 4iff-r signi ficantly fror each nther in af'fecting the pod
length, the NOYA gave maxirow length »f the nods than all the
PCRs and the control { plate ~ 1), Kinetin gave minieum length
of nods as compared ¢t all other PO But 1t was sunerior to the
eontrol,

™he vettum level of MXA ( 20 ppm) was suneriop to the
1reer { 10 ppm)and the highsr ( 30 poo) levels, The higher
level of kiretin ( 10 vpw) was inferior €2 the vedivm ( S ppw)
and the lover ( 2.5 poe) levels, "The diffwrences however, wvers
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Teble 8 1 Vean length of pods im cw ax
affected by different growth
regulators snd thelr levels,

lavel

- 'l1 12 1 3 Mean
HAA 7e D 73 7.36 7e 50
heCP A 7.3 7.56 7. 50 7.5
ROXA 723 7.86 R 7. 7. %52
h-CP A+ MY 7,60 700 73 7M)
GA 736 7.46 7= 172 731
Kinetin 713 7,63 7 10 7.29
G4 + Xinetin 7.1 7,80 7.20 7.3
~re 7. 10 7«73 7.36 RY)
GA + CCC 733 760 7420 737
Mean y A 75?7 7.23 -
Control e 13 - - -

Weire Level Intersgtinon
Co Ta 't Mo ~ 07 AQE’
C..T ™ at ’ ‘ 'Q gﬁ R, L Kg B



»
not statisticelly signmificant,

Though, the intersetions were not sigmificent, the
treatuent ?312 ﬂﬂﬂﬁ!«! woximam pd length where as the
treatnents '1'513, '19613, Tal, snd the control recorded winiwum
pod length as corpared to all sther treataents.

2. Pod breadkh

The data in table-9 indicate that the various rCMs
¢4d not A1 01 r significently frow each other in sffecting
pod breadth, Hwvever, b-""CP & + MOYA and CA « Kinetin
produced lesst dreadth of the nods and were Inferior as
comnared tn all other PORs and the control,

The lover level of b « CP A { 10 pm) vroduced more
pod bresdth as comared tn the Mgher ( 30 npm) and the
medium (20 ppw) levels, The lover level of b - CP A o NOXA
gave lower oA bBresdth than the wedium and the higher levels,
The higher level of CA + kinetin wvas inferior to bhoth the
uediun and the lower levels. Though, the intersctinng were
not significant, the trestment To1, vaz sunerior as comvared
to c.'u other treatwents ineloding control, The treatuent
11 snd !'713 shoved least pod breasth ss aomnared to all
other treatments including control,

3. Mmder of graing der pod

n perusal of table~10, 1t can he seen that though,
statistically the results were not significamt, b - CP 2
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Tadle 9 1 ¥ean Brea'th of nods in o8 es

affected by Aifferent growth
regulstors and their levels,

Ilevel
¥aA 1.2k 1.27 1.27  1.26
b-CTv A 1.29 1.23 1.27 1.23
ROYA 1.28 1.28 1.2% 1.26
GA 1. 12 1.2% 1.26 1.23
Xinetin 1.26 1.25 1.26 1.25
Gk » nmtiﬁ 1.2'{ 1'25 ‘o“" 1.21
6ce 1.2% 1.2% .21 to2hs
£A + CCC 1.2 1.28 1.23 1.25
Mean 1023 1026 .23 -
‘ontrol 1.27 - - -

&R  [evel Intersction

2T K J VM7 N, 010 Q.ﬁm
CeTe at 5 % ’*ﬂa K. 5. R, %
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Table 1 3 Mean rumber grains per pdd as affected
b gifferent growth regulators and

their lsvels,
lavel
1 1 1 ¥ean
P ORe 1 2 L
NAA 5. 57 5. 52 5. 21 5.3
h"‘@‘ 50* 5-” 5.25 5:%
MO YA 5.66 5.12 W97 5,29
h-CP 2 + MOYA 5,05 5.23 5.2 5.19
GA 5.00 £.26 5.06 5,
Kinetin ‘h?? htgg 5-““ 50 *
8A +« Xinetin 5. () 5. 13 Sn 56 hch
coe &, 82 5.93 5. 56 5.l
CA + CCC 4, R0 5.32 b,.86 5,02
Vean 502 4 5! 3? 50 13 -
Contra?l k.99 - - -
G R level TInteraction
%% % De17 0. 10 N.3"

o T .t 5 5 H.S. H.a. f}’.',q.
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exiibited the highest mumbder of grains par P4 a8 compared
to a1l other 2CRe snd the control ( Plate - b J, 0G4 « Xinetn

showed least omber of grains ner nod gs copnared to al) other
»G% and the eonmtrol.

T™he nedioe level of b - 2 & (20 ppe) ~roduced more
mmher of greins ~er pod sy comnarsd to the higher { 30 pom)
an? the lower { 10 ~om ) levels, The high'r leve! of G »
kinetin wvas Infeping to both the lower and the wediue levels,

Though, the interset!nns were not statistically
significent, the trestwent Tgly was sun<rior to all sther
trestments including contro! and the Creatment 1'713 T
inferior to a8l other treatments incluing contrnl, Reat of
the trestments were 1n between these treatments,

b, yuight of 00 goains

The 4ata in tadle-11 reveal that CA end kinetin 4n
comMnstion gove varivum weight of ¥ grains and vas
signi fMeantly sucerior nver all other PCRy an? the control
(Mg, 7'o It vas 2 'lowed by GA + CCC. L-C P & and MOXA
were an ner gt they were sipnificantly inferior to all
other "0% an? the control,

The wediom lsvel »f G4 o+ Xinetin ~ignlayed atgn' ficantly
pore weight of 170 graing as cwmmared ¢ the higher ant the
Iower levels, The higher level of MYA { 2" ppm ) was
significantly inferine to both the Tower { 10 pom ) and the
medium ( 29 pow) levels. '
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Tadle 17 1 ¥ean weight o7 1) grains in gn as
affected By d1fMerent grovth
regulators and their levels,

Leve? ‘
> 07 1,! 12 ‘!3 Yeah
¥AA 3.6 35,53 3.4 3%.92
h=-C™ & R, W96 12,23 3.1
¥OYA P63 313 25.% 3309
hw 00 A s BOXA BN WO, W66 17,25
CA 5,23 3773 311,93 3L
Kinetin 37.26 35.90 3120 98
CA + Kinetin 3.5 Wi, 319.% 10,03
ror .1 5.3 3613 37,29
Gr & CCC .35 W W, 30,19
Wesr 37,05 3%.15 W™, -
.
Contral 33.40 - - -

G. Rs level Intersction
C.™ at 5 ¢ Netd 0,09 5,28



The treate-nt Yo 1, vas significantly sumerior
over all nther tresatarnts including econtrol  and
tne trestment Tyly ~eoduced miemificently less
welpght of 1NN greinsg over sll othrpr tresteents .
Rest of the treatmcnts were in hetween thege
treate-nts ,

5. _lgliht of 100 oodg ¢

The dats 1in table~12 reveal that in general,
the PGRy 714 not vary significantly from eamch
ather 1in affceting the mean welght of 100 nods,
Towever, the 2lants treated vith EOXA seve
lipghtegt ~ods @5 comcared to all other QR8s wnd
the comtmle.

The wedion lrvel of 4oC™ A ( 20 npm ) produced
heaviey .ﬂada as cmre# ty trhe lower ( 10 D@ )
ant the Moehep { 1 nomilevels, The tipgher level
af WOXA { 30 npm ' rave lighter ~nls as comnered t-

ne lower ( 40 nom Y Bn? the wmedine { 20 "mm) levels,
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Table 12 ¢ Mean weight of 190 rngs 1n = as

affected by 41fferent grovth regulaters
and their levels,

lavel b '12 1 ¥ean
~0%e 1 3
BAA 12,7 W07%,66 363,33 W66
hetpr & b12.00 W00 12,00 %21.313
®OYA W10.66 496,97 331,33 3%.33
haCP A+ IDYA 38,00 Mek,00 13,00 b1
GA %27.66 420,66 383,33 k10,955
Kinetin 16,66 MW11,66 367,33 h00,38
Gr + Xinetin w9.03 198.66 3%%5.33 387.97
cce 388,00 431,33 N18.33 410,77
GA » CCC 401,33 §12.00 384.33 397.77
Mean W%,.535 b21,29 38.22 -
Control 93.66 - - -

—

R level Intevection
c.m st 9 ¢ N3, 45,1 5.5,
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byever, the results were not significant,

Tough, the interaation: were mot significant, the
tresteenmt |12 produced heaviest pods snd the treatwent
T 13 gmve lightest po’ts as emavared to all other tresteents

3
ftneluding control.

6. Mamber of pots per nlamt ¢

The dsta in table 13 reveal! that though, the resnlts
wvere not significant, in general, contr~! pecorded raxiwow
nunber 2f oods oop plant as copngred to the PORs., Aeongst
the PGRs GA + CCC gave maxiecum nuwd:r of oods per plant and
GA produced legst mmber of pods per plang,

The sedium level of 74 » CCC nroduced pore nmb T of
nods per plant as coepared to the higher and the 1mur
levels, The lower level of GA wvas inferior to both the higher
ané the agdiam levela. Fowever, the Aifferences were not
statistically significant,

The treateent 1912 gave waxivus mwber of —ods rer plang
as cornared to all other trrgtwents including control, It
wves followed By '1'312 and ?712 tresteents, The treateent
1511 shoved least musber »f nods ner plant,

7. Melght of poda ver vlapt

The dsta in tadle-1e reveal thet the P0Rs A7 not vary
significantly fron esch other 4{n affecting the weight of vods
per nlant. The plants in contro! treatwment produced eaxisum
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Teble 13 1 Mean muaber of posds ver plant as
affected by different growth
regulators and their levels.

Level

. 14 12 14 Mesn
EAA 31.36 3313 1.2 31.8)
h-cpA 27,66 28,63 23,26 27,18
RO YA 2.8 3%,0n 28,46 .08
WoPpAaNoXA 73 3540 0,10 33.by
Gt 25,73 29.13 27,6 27.Mb
Kinetin 27.86 32.13 29.83 29,77
GA + Kinetin 29.96 35,27 23,36 31.5%1
cee 29,17  35.7% 26.% I0.k§
A + O°C P 3823 2.6 .98
Mean .2 W02 29,02 -
ontr-l .96 - - -

&R Level Interaction
%% 2402 1.17 3. 51
G, at 5§ ¥ N. 8. %8, | A
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Table ™ 5 Mean weight of pods 1in per plant
az affected by A ffere growth
regulators an? thelr levels,

{avel |

1 , 1 Vean
> ot 1 L 3
NAA 122,16 137.66 124,06 127.96
b= 02 A 127.%0 118,70 112,26 116,13
WO YA 1,00 135,63 125.7% 121,90
h=CP & + BOYA 122,80 159,570 113,80 132.23
GA 116.50 123,90 95,60 112,00
Kingtin 92,93 113,23 148,13 113.98
GA + Kinetin 108,43 th2,50 129,33 125042
e¢ee 6,00 125.66 114,60 128,75
GA + CCC 132.83 152,13 115.10 133.22
Mean 192,02 133.87 119,96 -
Control 137.80 - - -

G. . R‘ level Intersction
8 Fo - 4 5-?8 3¢33 10.0
e 8% 5 % N3, 9.4 xS,
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weight of pods per nlant ss compared vith the PORs. Amonget
the PORs the plants treated with G4 « CCC showed maxisum
weight of pods ner nlant and the nlants trested with GA
produced least welght of pods per slamk,

In gemersl, the mediuvm levels of 31l the PORs annlied
wers wnst Deneficiel in incrrasing the weight of pods per
plant as compared to thelir higher sn” the lower levels excent
for the » 0 kinetin and 2CC,

Though, the Intersctiona were not statisticslly
signi ficant, the trestuwent N1, was sunerior as compered to
2l! other trestwents, It wes followed by the treateent
Tgla and Tgl,e The trestusnt T5l1 vas the inferior sost,

8. Neld of 3ots derolot 3

Hn serusal of table-15, 1t can be seen that in general,
the control exhibited vaxivun yield ner ~lot as comngred to
the PORs, GA + CCC produced raxivus yield per plot, It ves
followed by 4-CP A + NOXA., The GA treated plants yielded
the least.

In general, the redivm lewel 2f 91 the PGRe, were
found smnre deneficial ss efenered ¥ thelir lnver and the
Mgher levels excent for the DPCWMs COCC end Ximwtin,

The interectin: between the plant growth regulstors
an? thair levels were nt significant, The nlasmts trested
vith Q15 nroduced the highest yield as courared €5 all othey
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Table 15 : Total yield in kg ver olot es sffected
by Si1fferent grovth regulators and

thelr levels,
level
14 12 13 Mean

3} - .
NAA ™65 15,91 1,83 95,35
Yo CP A .00 1,23 1347 13,93
XA 12,83 16,27  15.99 1461
b= CP A e BOYA 1,683 13,66 14,25 1%.36
GA 13.97 .86 11,07 1.3
Xinetin 1.t 1,53 17,77 .16
CA + Ximetin 13.01 17,09 15,03 15,0k
cce 17,51 15,03 13, A 15,k
GA + CCC 1579 13.2% 1.3 1598
Wean .16 15.06 %, -
Contral 16,53 - - -

an Ilavel Intersction
% F. .69 0.80 1.27

C.Te at 5 % | N .13 | A
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Toble 15 ¢ Meld in quintsls per hectars
as affectesd by Jifferent ]
regalatnrsg srd thelr levels,

fevel
1y 12 1y Vean

PG
EAA G861 77.72 65,63 67.63
‘I*C ™ ﬂ &.ﬁ 62-?’ $03a 610*2
9371 55.02 7.7 66,52 64,M3
h- CP A &« DY 6‘&. 7’ gzﬂ ,3 6203‘ @.92
GA 61.62 65.% .9 W6
;1Mtiﬂ h?v f! %99@ ﬂ‘ 36 &.‘05
BA L 3 ﬁﬁtt’-ﬂ 5?. 35 ”0 38 66029 66.}
coe 77.23 66,47 60,60 67,10
Gr O ™.0%  87.h7 614,87 MM
Mean 62,3 70,90 AN -
Contyn? .% - -

0.7, level TIntersction
P _t 3- % i % S- 3
Cl e ot 5 { % e l‘a% K. =
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wdd 06/ 000 + wdd Qg ¥H
mdd 00¢ 000 + wdd 4z ¥H
wdd 0Ge¢ 000 + wad § yH
wdd 0041 200
wdd 000l 220
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Sreatwents ( Fig. 8). Tt ws followed by 7,1, and 7,1,
trestuents, |

9% JRald of oodg per hegkary

The data of yield of neas in quintals per heetare is
nresented 4in table 16, The tren? of yesultz wa: the same
as the trend of yiel? -—er nlnt becsusze of the fact that the
yielad per hectare 12 calealated on the basis of yield ner
plot,
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CHAPTER V
PISCUGSION

™e resulits shtsined vith reanect t'n grovth,
flowering, fruit-set,nnd charscters and yield »f pes
plants s influenced by vearinsus p’ant growth regalstors
(»GRe) and theiy comMnetions, osresented in Chanter IV
sre Mscugsed hereunler,

A. Orowth
1. JAbsolute srowth rats (AGHD of height 1

The results obtained as regards the increass of
absnlute grovth rats of nlanta treated with 0L night
be duae to ths fact thet GA stimulated cell elongstion
s to some extent cell Aivision, This feet is universaslly
sccepted., The results are in conformity with thnse obtained
by lasslo (19A4) in variety Petiit ~rovencol end
hakravarti and Tew “1973) wvith the warliety “utton’s
farly vonder,

CCC 1s universelly scoented ss growth retardant
wideh slows doun cell Bivi=1on an? cel) ehongetion in
shoot tissues ( Yrkar, 1971). The Secreased height of
the plants treated vith CCC are also in agretment with
the results obtained by Adedive ot al. (1968) ant W11
( 1948y,

Az the concentration of GA increased there wvan alss
an increase in the ACK wesuse the incressing corcentra-
tions of OA sight have sn incressing stimulstory effect



.
on the eell elongmtinng snd cell Aivision and eunngnmuy
the stem elongetion., This effect of O i3 slso in
confirmity with that obtsined by Bonde end Woore (1958),
With CCC, thers was sn incressed inMiditory ¢ffect on
plant beight vith incressing concentrations, <imilsr
results were ohtained Yy Adesirce and Orwrod (1972) wvhere
the highest concentration { 00 ppe) hed glven the
retarding effect.

In general, all the PCRs except GA gave lower AQGR
(of height) ower the controls by checking the growth,

2. Mmbder of brampches

0A and CCC in corhiration guve wore mmber 5f Hrembhes
at 1te wediom level f concentratisn, annlicstion of OFC
vith GA right have csuse’ synergistic effect »n brenching
st thet particular lewel of concentration,

CCC apnlied saverately gt the concentration of 150
ppe nroduced lesst nusber of brepnches., This sight be
because of the fact that CCC night bave checked eel)
Advision and cell elongetion in the wmeristens and the
brenching wes reduced or inhibited due to CCC,

The interactinsn between b= C P A and MOYA apnlied
in comdingtinn at the weditm level of 1ts concentretion
was the enst Demeficisl nne ir incressing the nam'wr of
branches. This cml® be attrituted t2 the fact thet
thege tvn TCRn hed a synergistic effect nf intemeeti~sn
ot that particu’ar concentration,
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3. Iaal area 1

b-C P A and E2XA st the higher concentresti~n of
thelr combination exhibited maxinom les! sres. This
pight be decsuse of the fact thet 4-C P A and ¥OYA in
condination had en Iinteractiosn npoducing synergistic
effect m increasing the leal 3igze,

Finetin hed waxivur effect in incressing leef sres
88 corpared to all other "CRs. This e:ld De atiributed
to the shility of kinetin $n inducing cell Jivision and
also thefir enlargerent to s'me extent,

CCC at 1990 prm snd 1570 ppm reduced the size of
the leaves, ’!‘Ms might Be “ue ¢o the 1nhibitinon of cel}
aivision snd cell elongetlnr intuced dy CrC at the two
tighrr levels f 1t= concentration,

b. Ipy veight of shoots

GA nroduced saxizum 4Iry weight ~f the shoota swongst
all »GRs an’ the comtrnl., This cn:ld be attrituted to the
fact that as GA had mroduced mexipue pgrowth, 'ad gliven
fairly more msbcr of branches sné had inersased the ‘esf
rige, the dry weight of such nlsnts {trented with GA)
pight have ultirstely increased dur to 88 sonliecations,
ottinl end Leport (1964) als» obtsined inervase’ dry
welght »f the shoots sn® the legves by sbrat 9% vith
15 pom OA end 71.5 £ wdth 75 ope G4 as commared to the

eﬂntl‘ﬂl&- '
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In the exneriment c-nducted, 1t eulé be seent that
the Iry weight increased vith incressing concentrations
of GA, Thig coul? h'l stiritated £t the fact that an thwe
helight end the mmb-r of branches incressed vith incressing
eoncentrations of CA, the Ary welght alen increased by
folloving the same vath,

As the emcentmation of CCC incressed, the Ary weight
of the shoots decreased wrogressively, Tt wight be due
to the fact thet as the concentration of OOC {ncreened,
there was decreased vlant neight, the nusbar of brenches
and the leaf size, This wight heve sccounted fopr the
decreased Ary ~stter. Adedine (19698) slsn rennrted that
CCC had reduced tha dry vstter of the shoots.

4b-Cp A and IOXA st their lover evel of concentration
isplayed greatest Ary matter of the shnots sz cornared B
all othep treatwent comdimetiona, This might be due - to
the fact that these two growth regulstors st the lower
level of the concent-stion ( ¥=CP A - S npm + MOYA - §
pom) efight heve an intersctio™ vhich had orsduced o
rronnunced synergistic effect in incressing the 4ry metter
of the shoots.

As the coneentratisn of W-C P A 4+ NOYA incresased,
the dry weight of the shnots decressed rogressively,
The higher level of their concentration reduced the dry
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satter to 8 grest extent, from this, it could be concluded
thet 4=CP 2 5 piw ¢ BOYA =5 pom were in ootimus concentra-
tion 10 incressing the dvy weight »f the shoots and the
levels higher than that wvere shove o ticem and hed csused
unfevorable effect 5o far e the Ary weight was concemmed,

The »0%s kinetin, GA & kinetin, ONC an® OA o COF
wvere sorayes? hefore flowering, It eould be observed that
they bad nn signd Mosat +ffect in affecting the ‘eys &
firat flower, In gemersl, the plants s reyed with the
PGhs took less tire to first flower as cwared to the

contmls,.

2. Iava$n 30 % flower ¢

The sarliest comnletion of 0¥ flowering obasrved
vith GA + CCC at the “dgher level of i1ts concentration
night be becasuse of the fact that GA S7 nps + COF 7950 ppe |
might e ontioum for indueing early and unifore flowering of
the plents, |

3. Iruit-sef

That the key factor YMaeing the frait-set 1ied in the
sresence nf nroduction of suxin st the time of frrtilizatism
and fruit Aevelo-ment hed dDeen goorecisted frow early tives,
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Gastafaon (1939) eanlained that the suxin from the pollen
graies and poilen tubs vight D¢ respmzidle for the esrly
stages of fruit grovth, Howswsr, seall geount of vollen
meesgary to nolliinate s flower =gy not csrry endsugh suxin
to secount for early fruit Aevelomwent.

In the pres-ot stuty, the obhserved yesults of
incressed vercentage of frait-set in the W-C P A over
res: of the PGMs and the comtral might Be Jue to the ability
of the chewical to imduce the set of the pois frow the
izportant flovers, which would heve dropped without setting
in the aﬁnm of the growth remlator, Whitsksr snd "ryor
(19%6) got 22 £ increase in fruit set of Ouicumis gels by
the use of W C P A gt the time of pollinstion,

The grovth regulstor ¥=C P A vas 1'swed by MYA,
Tn (slifornts, 29 ex:eriments yere carried ~ut on towatnes
in 11 countries sn® the chemicals used vere WA (BOTR),
2, 4= and the sofiom selts of L-0 P A, A1’ thope
ehewicals were >roved sffective in incerecaging fruit-set.
Mewontl) (19%9) alzn dbtained increased fruit-set 4in
tmutoes vith the uge of WA { BYYAY,

h~CP A and NOXA sorsyed in crebination st its lower
level of concentrating exhibited highest percentage of
fruit set 83 compared o all sther trvateent corbinations,
It wight be due to the fact that these suxins st their
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1ower level of eanepﬁtutiml (NCP ASprm « POYA S prw)
had synergistic em& in increasing the frult-gset. In
Tesmanis, Mephael and Rchards (1953) bad slresdy shown
that the fruit setting cn:'4 be significantly increesed by
using A (FOYA) and mwsber of other commercial horwone
sreparetions,

In general, the "CRs aprayed at the time of flowering
showed increased peresntare froft-set ( axcest Xk ) as
eonnared Lo those which were sprayed before flowering.

A1l the PC% spplied 414 not heve any sigel ficant
effect on pod length, 2 hreadth and the nusder of gruing
per pod, However, sll the PC%s extiMted vore Yength of
node gnd unre masher 2 graing per pod but they showed less
bresdth of the nndy than the contea?, (In gemaral, Bfeadth
wvas recinroeal’y proportiona’ to the weight of pads), Thus,
in genersl, the T CAs hed shown & Beneficial effect 2~ fur
88 theae charecters were concerned.

The wediuw level »f NOXR (20 pom) produced wore
ond length than 81l other treatwent combinstions, This
might bde because of the fact theat MOYA 2t 20 prw wight Do
optioum in indueing «orv podt lemgth,

2, Melght of 100 graing

The size of the grains in teres of weight per 10
grains wves signiMosntly sffcted by the P0Me, ©A and
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kinetin in coodinstion Pecorded maxinue grein weight. It
vas folloved by GA + CCC and G4 alome, It showed thn_t GA
slone or 1in combimation vith other PC was Pegnonsidble for
increaging the grain welight. G4 an” Xinetin 1n combhingtion
right have stirulsted cell e¢'ongetion sn® cel? Alwvizion,
The innresse in weliht of 100 grains osdtairned with €A + CCC
could he attriduted tn the incregsed cell size due ¢ GA
annlication ant CCC might heve fnoressed the chloranhyll
eontent ~f legves and there By there wight be more productimm
of »hntosynthates and hence the grein sisze might have been
incressed. It coul” also be further confirwed from the
fgct that these three "ORs were closely followed by CCC.

3. Melght of 100 pods

The o size in teras of welght per 190 pods was
not significantly sffected by S1ffrent PO, b-CP 3
recoried maxivur nmder of yrains ner 250 s therefore,
1t night have glven caxinum weight »f nnds as corngred
to g1l other PCRe,. Smilarly, PGR CCC waz secn” best in
inervesing the weight of 100 2oz and® wes slsn the second
best for ineressing the rusher of gruins per nod, MWIYA
had nrofuced least weight nf 10 274z because it had
glven the leprt szige of the prains.,

b. Iamber of veds oer plapt

1t ws expected thet es there was a significant
dfference in nercentage fruit-set of the plants treated
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vith cifferent PGRs, there vou'd also be & significant

A1 fference in the namber »f nods ver vdsnt. Mt the mowder
nf pods ner nlant 414 nnt vary signiflicently by spolicetion
of M fferent PGRs, This misght Be hecause »f the fuct that
the nercentare fruit-sst calculated vl based mly on the
observatisns recorded dfuring 60 to 59 days after sowing.
The tota!l mmber of flovers produces? during the whnlg
rorofnetive ohase of the plent was not reeorted, This
would be clear from the fect Lhet slthough, b - o0 &
showed warimue percentage of frult-set, it 447 not orodace
e vizue nusber of nnds ner plant.

mongst the “ 0%, CA + CCC zshowed maxisum muwder of
pods ner nlant, This might be bBecause 2f the fact that
there might be & synergistic ~ffect 2f the intersction due
to corbtinstion of these two PR in incrsasing the pumder
of pods ner plant., It could Ye seen from the ~revious
Aiscusaions thet the neveentsse fruit-set wves not ‘inereased
such wors By GA + CCC but it bted nroduced marioum numder of
brenches, Therefore, thers wight be uroductisn ~f roxieum
mmber of flovers which remulted in waricuw maeb:r of pods

pey plant,

The plants {n contrn) 4ianleyed mors mmber of pods
per plamt ‘u cor-ared t~ those of 511 the POy, This might
be becnuse of the fact that 1in ceny cascg the pedige leve?
of concentration ~f the P02 showed rore mumbher of nods ner

nlsnt as comparsd to the contrasls, Mut the results of



-

obtaining sore mmber of nodsg ~er n'gnt at the wediwm
levels were marked by less nowber of podts ornduced due
to these PGRy st the lover and the higher concentratiwms,

CA produce’ lesst numbder of pots ner nlgnt, This
effect of GA 33 in sgredoent vith thhse obtaine? by Nallpm
1% al. (195) and Vanohor ot gl. (1069).

%. Helght of noda ner nlant s

honenrently 1t 1s geen that plants 1n contrml nroduced
sowe ywhat gore welght of nods per plsnt ga compared to
those trected with the DGR, Tt after poing throogh the
Geteils, it coul’ be sean thet the trestments W, 1,, %1,
Telys Tgly snd r,lz 4 evlayed nore veight of the nods pey
nlent sz crenared to the control,

Mmongat the “Uls, G4 « 70C shove! wsyimuw weight
of pods per plant. Tt was followed Dy =" D 2 » WOMA,
This was bhecsuse nf the fact thet these “ M in cebination
vith each other wight heve sroduced a synergistic sffect
in incressing the mupder of pods er slant and 1t 1s clear
thet as the mmdber of pods were increased by soplication of
these =G in coebingtions, the weight ner slant glan

increaged,

CL gave least welight of pods rer nlant, It vas
followed by b « =~ 4, These twn PCRs vrofuce’ less
mmber of nods ner plant and ulticstely the velght ner
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plant also decreased.

4 =-=CPA+ NIAat the sedium level of its
sonoentration produced mazimm weight of pods per plant
snongst all the treatment ocombinations, It was followed
by OA + CCC at 1t's medium level, It would {ndicate that
the madium level of concentration wvas the optimum level in

obtaining mors yisld of pods per plaat,

6. Iield of pods ¢

Appsarently, ths control showed maximus yield peas
per plot and per heotars. But on oritiocal scresning of the
yosults, 1t oould be seen that this stetement is a deciving
oms, 4= C P A + NOXA and QA + CCC at their msdiuam levels,
kinetin at 1t’s highest level, COC at the lowest and Gi +
kinetin at the wedium levels produced more yislds over the
oontrol ( Frig. 8 ). Thess treatments were responsibdle for
producing increasred nusher and weight of pods per plant
than the coantrel smd thus, they were responsidle for
obtaining moxrs yield of green peas.

GA produced least yield of pess, It was followed by
4=C P A, This was because of the faot that the plants
treated with GA and 4~ C 7 A had less numbder and weight of

pods per plemt,

4= C P A 10 ppm + NOXA 10 ppm and GA 25 ppm + CCC 500
PP yielded 9.29 and 7.38 quintals of extrs produce per
hMotare respectively over the contreol,
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CHAPTER VI
SUMNALY ABD CONCLULIONS

Pess ( Plauw sativum L.), i3 an fmportant vegetadle
cron which 18 in svery-day use in slpoat every home in Indias.
It is Tich in vitawing and vinersls, Maharashirs is nne of the
lea”ing states in producing green neaz a7 vegetable nurpnee,
Howewer, the nroduction per hectere fa less, Rurther, in
these doys of food crisis, any techni cue vhich cen ineresse
the yield per unit area 1s mnzt welcore, Tannrts are svailshle
of role of different plant growth regulators in increasing the
yielr of vess., Unfortunately, the results renorted are not
consistent, ith s view to study the effect of the growth
regulotors on the vegetative grouth, flowering, fruit-set and
yield of gresn Deas the various grovth remlators were tried
a8 dscusged under, An sxnerinent was sel up vith varimus
levels of concentratinne in a Tectorial Rantomized Block
Tesign., This study wvas undertsken st the Central Csspus of
Mahetwa "hule Krizhi Vidyspeeth, Rehuri during the RTadi
season of the yeor 197%5-76., The trestoent details wers as
given below,

Contm?! -~ Mo spraying

RAA - b 8 10, 19 opw
be(CP A= 1, 20, 30 e
>3/ S 10, 2n, 3n e
L CPAL Y-S +% 17 +10, 15 + 15 opm
GA - 10 50 100 e

Kinetin - 2. 5; 5! 10 PR
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CA » kin!tih 5 * 1-25' 25 &» 2.5, SO - s .
cee - 500, 1000, 1500  pm
GA + CCC % +297, 29 + 900, 5" + 750 vpw

There wers three renlications.

The dats collected about the varinus chersoteristics
as given adove was statistically analysed. The conclusions

drevnt on the Basis of these findings are suwearized baloy,

1) The Absolute growth rate ( of height ) wus significantly
ineressed by GA and 1t vas signl ficently decreaned by CCC,
17 ppe GA gave maxisum helght »f the plants snc 1570 ppe CCO
rave lepst height nf ¢thw nlants,

2)Y GA » COCC geve more pupbder of hranches an' C7C alome
gave legs number of brenches swongat all " CRs anr’ the comtrol,
As compared to all tresteent crebinations, 04 + O0C at thw
nedium lewniz of ﬁ's concentratinn ( GA 2% ppm + CCC 500 pomd
gave the hirshest nusbdber of branches and CCC at it's highest
coticentrstion { 1500 ppm) gave least nusber of branches,

1) Amongst all PCRs tried, kinetin produced m-re leef
size¢ and the plants in ewmterosl gave lower lesf sige. Comnared
tc all other trestment cosbirstions, =004 « IDYA st 1tts
M phest leve) of concentretion ( b= €V 2 15 pom + MIXA 15 ppe)
,‘." M gheat leaf size an? 7(C ot it's highest concentration
gave least leaf sige.



%) A guve more Ary welght of the shoots ap? CC™ gave less
Ary weight of the shoots as covdared tn sll other ™0 end
the control, &= O™ 4 +« BOYA gt 1t's lover concentration
{4 P A T pom o BOYA S pom ) orofuced the highest 4ry weight
of the shoots snd O0C st 1570 nom produced the lesat Ary weight

of the shoots.

¥) The time regquired to firat Tlower was not significantly
sffected by the plant growvth n'gulamra.

6) The plants treatrd vith the higher level of GA + CCC
{ G % ppre + COC 750 ppm) gove earliest S0 o flovering s
compared to those in 2ll other tres‘oent comdbingtinns,

7 Amongst the PGRe, b« O P A inerensed the nercentage
of fruit-set snéd kinetin reduced the fruit set. 4-CP 4 and
WA 1n condination at the lower level of 1%'s concentration
( Sope b CP A & % ppe VA gave the paviouw Dercenture nf
froit-set an® kinstin st 10 poe reduced the nercentace of frait-
set to the least,

B8) The pod length, »od breedth an® the mmber of grains
ner pod were not zignificantly affected Dy vari~us growth
regulator sprays. Towever, ¥oxs 8t 20 npe gave maximus Dod
length, 4=C 7P A at 10 ppe gave saximum D¢ breadth an? O0C
at 109D vph gave paxieoe nusder of gesins per p,

9% GA st 10 npe nroduced heaviest grains snt W-20P4% spt
XA in coadirmation st 1t's wediue level of crmeoentretion
{ha CP A 1D Do & NIYA 10 prm) nEoduced heaviest nods,
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17 MOTA gt 20 pom gave the greptegt nuwber of pods
per nlgnt anf b - 27 A end MIYA in comdination at 1t's »sSMum
level of congentratinn nrntuced the grestest wveight »f nndg

ner plant,

11) 70 the whole, M=C9 A o MOXA pt 1t's merlue lewel
(h CP A ) pom « MOYA 177 Dom), GA + CFC ot 1ts weium level
( GA 29 npe + 0C 50N pre), kinetin ot 1%s hipghest level
( 10 ppm), COC at the lowest lewel ( 597 pom) and 04 + kinetin
ot 1ts veddur level (GA 2% ppe + kinetin 2.5 ppm) produced
heavier yirlds of green pods as compared to that of the control,

Frow this, 1t can be concluded thet & CP A + MYA ot
medium level { b C > A 10 ppm + NOYA 10 poe) and CA + OOC
ot medium level ( GA 2% nom + COC S pre) gave 9,29 spd
7.93 quintals of extrs yield of gresn nods nf peas raametiwl g

over the control,
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