- Studies on seed treatment with GA and NAA,
and their residual effect on growth, yield and
Quality of Okra (/Ibelmoschus esculentus (L.) Moench)

D esLs

THESIS SUBMITTED TO THE
ANDHRA PRADESH AGRICULTURAL UNIVERSITY
IN PART FULFILMENT OF THE REQUIREMENTS
FOR THE AWARD OF THE DEGREE OF

MASTER OF SCIENCE IN AGRICULTURE

BY
MOHAMMED ARIFUDDIN, Bsc. (Ag)
TTANGRAU
D8y e ey
IHll/ill[jllllllllll!llllll
P878%.

DEPARTMENT OF HORTICULTURE
COLLEGE OF AGRICULTURE

ANDHRA PRADESH AGRICULTURAL UNIVERSITY
RAJENDRANAGAR, HYDERABAD (A.P.)

April, 1977



Ligiirliseasdl

Shis 1s to certify thst this Thesis entitled
"Studies on seod treatment with G4 and iady and thelir
residusl effect on growth, yield and gquality of Okra
(Abelsoscims esculentus (L) Moensh)*® subaitted for the
degree of MySe,lsgrioulture) in the mmjor subject
Horticulture, of Andhra rredesh igricultural University,
1s a result of bonafide research work carrisd cut by
Szl Mohemmed Apifuddin, under ay sepervision and shat
the theais has not formed in whole or in part the
~ baglis for the awayd of any degres, diploas, or othep
sianilary degree or distinotion,

The assistance and help received during the
oourse of investigasion have besn fully asknowlesdged,

0509

(DRe Ve i RYAN ARAYANA)
Radoia auv lui i,
Agsiatant ¥ rofossor,
of Horticulture,
) dege of sgriculture,
Bajondranagary tyde



i express my deep sense of gretitude to
byoVetupyanaraysns, Assistant i rofessor in Horticulture
Sor suggesting the probles and for his keen intarest
and comstant guidance throughout the sourse of this
investigation,

1 am extremely thankful to Vp.B,hanga Heddy,
¥ rofessoy apld dead, ¥epartment of Horticulture fop
guidance, encouragement and facllities accoxded,

1 an indead grateful to JUrw i, d0ddy, Frofessor
in Plant Pnysiclogy, Urelieo Bama Hac, issoolate riofeasor
and Spi iU, V,datysnareyana Hao, Agsistant ¥ rofessor in
Horticulture for thoir valuable suggestive criticisa,

1 express uy gratitude to Vp.G.lageshwmya Hao,
dgsoaiate ¥rofessor in Beopomios for his valuable guidance
and help in statistically processing the data,

Finelly i wish to express my thanks %o the staff
of the Lepartment of Horticuloture and my colleagues fop
giving me nsoessary help at every stage of this
invegtigation,

1

Acetogudbs

CHORAMMBY ARLFUDDIR),



SLbdhbilA

b {  FI HG P 10

ARVIEM OF LITELATUNE
MAZEBRIALG Alw NERHOOS
- REPRALMENTAL BRSULTS
DIsCivnbviil

SUMRARY Alld COMCLU 3JoN
Blok IOGAAP NT

APP RRD ICES

eos
LA 4
L 2 2]
L L2
*Re

o8 s

ont * jon

1 2 ] ]

soR

e

L L ] ]

[ 11 ]

Page

»

B 8 & E

1~ iv,



INTRODUCTION



The offzeacy of plant growth regulators, applied
either through seed treatment or as whole plant spray,
in increasing plant growth, yield and quality in wvegetae
bles hus been proved beyomd doubt, &out the application
of these potent chemicals at aypmprﬁnta consentretions
requires care and technical Mmoviedges As such, aany
of the useful results obtained by sclentists at researeh
stations do not easily land themselves for adoption by
the farwmer Decause of the difficulties involved in
nandling these potent chenmicals and in the preparatiom
of oorrect mmtrhtm and application at appropriate
tise, Many research workers have reported that the use
of growth regulators for sead tyeataent has resulted in
increased yields. &ut no work seesms %0 have been done
t0o explore the pou.tbﬂf} of pre=treating the seed and
keeping 4t for scme time without loss of viability
befoye it is distributed to the farmer, ilence the
present studiss were designed to go into this aspect
and an experiment was conducted in the College Fam of
Apdhra Pradesh agricultural Unilversity, bajendrenagar,
Hyderabad during the summer seascn of 1976, to study
the effect of Gi and HAA at different concentrations
and the treatsed seed wags stored for different periods
before sowing to assess the yesidual effect of these
chemicals on various aspects of plant growth, yield
ad quality of fruits in Okra variety Puss Sawani,



REVIEW OF LITERATURE



D poss

8ince the discovery of plant growth regulators,
efforts have been made for exploitation of their effects
for increasing the c¢rop production. Hany growth regulae
ting cheaicals have been found ugeful to increase the
percantage of germination and snhunce plant growth and
yisld by seed treatment, Ine availabla literature on
this sspect is reviewsd hereundey with special reference
t0 vegetable crops.

diasd Sarainationl

deveral workers studied the effect of seod
treataent with plant growth regulators on germination,

Sunder RaJ and Magtmkristnan (1966) reported
1008 peed gernination in Okve seed soaked in Uibbarellis
Aeid, orivastava (1968) observed maximuas percensage of
geraination when bhendli seeds wore gcaked in 0.5 ppa of
2¢8~0 but its higher occncentration reduced gemmination,
He further observed that treatment with lad at 25, 60 and
100 ppm increased the percentage of gerainationy but
800 ppm conoentyation was toxics urivagtava mﬁﬁm)
found that ¢4 at 10, 30 and 80 ppm and KAA at 26, 60 and
76 ppm significantly incressed germination over controls
Abmed (1968) obtained 19,178 increased germination over
control when the seeds were treated with 100 ppm Gae



Soaking of bhendi seeds in 10, 50, 100 and 800 ppm of

GA and BAA, increased germination perventage (Paul at al.
1960), dandpuri st al .(1969) reported an increase in the
gormination of bhendi secds sosked in 1 ppm of Gi and
NAA ror 8 hours, but GA treatmsnts were superior to lad,
lsproved germination was obtained when the seeds of Skra
were soaked in a solution of wm&mnt 259 50y 75
and 100 ppm for 24 hours ‘ﬁrivuuu &ﬂ 1971), &ingh
ak 81.1973 reported maximum germination when Okra seeds
were treated with Gi at 25, 50, 756 and 100 pya conscentrae
tions, tut 2,4~ wvas found %0 be toxic. Vasant Heo (1974)
resorded saximum gemminstion with 150 ppm G4 followed by
100 ppa UA and 56 ppm 04, Figsani (1969) studied the
erfoct of UA on seed treatment of spinsch, egg plaut,
lettuce, radishy bean, carrot and onicn, and concluded
that it had a favourable effect on rate and percentage
of germination in egg plants only, Chovdimury and dingh
(1960) reported increased percentege of gersmination of
tomato seed t:::maw kb at 26 and 60 ppa concontraw
tion, 4Adalka skal .(1968) working on tomato reported

an increase in t he percentage of goraination when seeds
wore soaked in 1 pps GA or Kia but 10 ppm had an
inhidbiting effect, Srivestava (1963) studied the effect
of plant grovth regulators end (liA, IPA, UA) on tomato

seeds and reported the highest germsination percentage of
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96466 with 50 ppa G4 followed by M0 ppa P4, Wittwep aud
Pk al .(1967) obtained increased germination in peas and
beans treated with U4, iona (1967) also reported an
increase in the geymination of lettuce seed with O.O0%S
and 0,00% of ua, ‘usseni af al .(1988) found that seed
soaking in GA did not alter the percentage of geralna=
tion in tomato. accopding to Biat (1963) MAA at 100 ppm
Ancreased the gormination in carrot but higher soncentrae
tion hod a decreasing effect. sedawarte and Gupta (1968)
obasrved that when bris’ - - were soaked in various
eonoentration of lai, liad, Ua and WPA for S84 hours, G4
conoentration of 6, 10y 40 and 40 and lAA ard kiA at &
apd 10 ppa increased the percentage of germination.
Mater af al.(1062) recorded an inorease in the rate of
gernination when bean and spinach seed were treated with
GA opivastava at al.(1960) found an increase in gersinae

tion with KAA in oniom, garlic and pesge

Vuuauu “haractersi

Nandpuri at al .(1969) concluded that trestment
of Okra secds with UA at 100 and 300 ppm was effective
An inereasing the plant height and Sybe«l at & and 10 ppm
dopresssd the g rowth. According to Pal at al.(1969) seed
treatacnt of bhendi with MNiA 800 ppa regulted in saximm
pusber of branches. Ireatment of Ukra seed with 10, 20,



40 and 80 ppm of GA and aﬂumlm in increased plant
height, nuabepr of leoaves and m”mtg root ratio, and Md
stumulated branshing. iaa nﬂ. A1971) reported that

Gag treatasnt resulted in laproved germination and growth
and yield, srivastava (1960) reported that GiA at 10 and

80 ppa and kEAA at 10, 50 and 100 ppu caused significantly
better growth than in control, Choudhry and Singh (1960)
also observed incoreased plant growth by soaking tomato

seed in 25 and 850 ppm of NHAA for 94 hourse HSentzer (1960)
observed thst when lattuce ssed were soaked in 0,001 04
solution shoot growth was stimlated, Mater gt al.(196R)
reported that seed treatment induced elongation of staem

in bean and lottuse, Adalka g Al .(1965) recorded increase
in plant heignt, nuamber of leaves and number of branches
when seods wore tyeated with Laad ) ppas and @A 10 ppm.
Browm at al.(1968) odbtained the tallost tometo seedling
from the seed treated with GA, bose st al .(1968) observed
an acoelerated growth in tomato stea :mﬂ leaves by treating
the seeds with § ppam GA, Sadawmrte A1968) found
that presowing treatzent of brinjal seed vwith 80 ppm Jadk
produced the tallest plantss Choe (1972) reported enhanced
grovth and ehleorophyll content in poa sesedlings vhen seeds
wore treated with OA and IAA at O,) mg per letre concesntra~
tion,.



Floral Charccterss

dgoording to Nangpuri ai al .(1968) seed treatasnt
of Ukra with 100 ppm G4 presulted in gignificant increase
in flover formations Pal g% al .(1970) reccrded maximan
sumber of floers par m m Okra seeds wmre treated
with 400 ppm LA, UJas ak-al .(1971) obzerved early flowers
ing in Ckra vhen seed wero treated with Ga, Datw(?
(1069) reported in egg plants that seed soaking with 10,
60 and 100 ppm GA resulted in a significant preduection in
the number of days for floworing, Adalka gk al .(1968)
obgorved considersble peduction in the time required for
sommensenent of flowering in tomato if seeds were treated
with 1 ppm G4 and BHAA, Sedawerte and Gupta (1068) reported
hastening of floweping and increased mumber of flowers in
brinjal wvhen seeds wore treated with 10, 20 and 40 ppm of

G4 and 8§ or 10 ppm Haad,

e saxs!

splvastava and csachan (1968) reported significane
tly higher yield with 26, 60, 76 and 100 ppm GA as seed
treatoent in bhendi, iao (1066) reported an inerease in
early yield of dhendi due to soed treataont with G4 50 ppm,
it was concluded that S50 to 100 ppm GA aight be sucoess~
fully used for increasing the yield in bhendi, rivastava
and 5ingh (1968) concluded that the yield of bhendi could
be considerably increased by pree-sowing seed treatament
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with G4 10 ppm and sak SO ppms lHamdpuri at al .(1069)
obsorved that soed Styeatment with 100 ppm G4 Increased
the yleld of bhendi, Pal at al.(1970) found that soaking
of bhendi sseds in sulutions of 50, 100, 200 and 400 ppm
of Giy lib and Hah hed s bensficlal effect on yield, and
84k at 400 ppn gave the maximum yield, Dn: W%mn
reported that when bhendi seeds were trcated with ua 20
or 40 ppm, < higher yielis were obtained as compared to

. eontrol, trivastava g al (1971) observed that seed
treataent of bhendi with Gag and LiA at 85y 80, 76 ppm
was offective in improving the yleld, “houdhuyy and
gingh (1960) also obsorved significant incresse in yfeld
of tonmato {f seeds wers soaked in 85 or £0 ppm of iisd,
Malkn ak al .(1965) reported an incrouse in the yleld of
tomato per plant w:ﬁ udn were treated with 1 ppm Kb
and 10 ppa GA, Daaﬁal 1(1969) recordes tne highest
yield of bdrinjal when seeds were treated with 80 ppm QGaA,
whereas i peduced the yield as comparsd to coatrole
Spivastava (1967) found that pre-sowing treataent of
seed with UA 20 ppm or with kaa 160 ppm was most
satisfactory. orivastava 1960 recorded maximua yleld
of tomato when seeds were treated with S0 ppm U4 tollowed
by 76 ppis lidd, These treatwents incroased the yield
three~fold 28 compared to controly



8rivastavae and Singh (1968) weported that the
number of pods in bhendi plant was significantly increased
when its soeds wore treated with 10, 30 and 80 ppm of GA
and concluded that maximum nusber of pods per plant could
be obtained with 10 ppm GA, Pal gt al .(1970) observed
that when bhendi seeds were treated with 10, 50, 100 and
200"'0f UA and MAA there was significant increase in numbey
of pods per plant, Vas asl Fattoadk (1971) reported
increased mumber of fruits per plant when bhendi peeds
wope treated with 10, 20, 40 and 80 ppm of Ga, Increased
sumber of pods per plant ws recorded by srivastava and
Bajpai (1967) by seed trial with Gi, JVas gt al (1969)
also recorded simllar result with G4 geed treatae:t in
brinjals

| Spivastava and Singh (1968) recorded significant
increase in length and diameter of pod in bhendi with 10,
90 and 80 ppm of V4 and 26, 60 and 76 ppm of haa, Napdpuri
gt Al .(1969) found that Ui treatment of bhendli seeds at
200 ppm and ¥4 at 50 ppa increased pod length, increased
pod size in peas was obtained by treating the sseds with
10 ppm GA and 150 ppm NAA, urivastava and bBajpal (1067)
and Sedeawarte and Uupta (1968) reported an increase in
frult gize when brinjal seeds were streated with &, 10,
80 and 40 ppm of GA and laa, Spivastava (1963) observed



increased diameter of tomato fruit wvhen seeds were
pretyeated with 76 ppam Bad,

drivastava (1960 and 1964) found geduved musber
of seods per fruitl in tomato when seeds were treated with
76 and 100 ppm liaA and 80 ppm YA, dedwarte and Uupta
(1568) recorded less pumber ¢f geeds in drinjal with &,
10, 20 and 40 ppm G4 and BAA, Gpivastava (1963) reported
that 78 ppa liAd gaused partial parthenocarpy ard the lowest
sumbey of steds was recorded with 50 ppm HAA in tomato,

£xait Suslitys

Gaskin (1068) found no differences in vitaainet
sontent when seeds were treated with G4 at 0,045, Contrary
to thig, srivastava gt al.(1064) recopded increased
vitanminel content in tomato by 10, 20, 40 ppm Ua and 825,

60 and 75 ppm of liady, Ihey also reported similar increase
in peas with 10 and 80 ppm GA and in Chillies with 10, 0
 and 80 ppm GA and 26, 80 and 78 ppm Had, Spivastava and

" Bajpai (1967) recorded similar results with 10 ppm A and
150 ppm had,

Dry matter content of frults

Das axd Pattnaik (1971) reported significant
increass in dry satter accumulation in bhendi plants by
10, 20, 40 and 80 ppa GA tyeatments, osignificant increase



in the dpy matter production in onion was reported by
Vaish (1968) with 1 ppm kAA, 4dalka and Versa (1968)
reported increased dry weight of shoot and root in
tomato with GA and BAA at 10 and S0 ppme

4 .4 it

Beo (1966) obsorved that seed treatmsnt with
298=b (5«10 ppm) produced frult with heigher percentage
of kitrogen and Fhosphorus and GA tysatament at 25 and
50 ppm resulted in maximua Fotassivm content,

~ Ihe foregoing review is concerned with the
effeoct of goed treatment with growth regulants and soving
of seed fmmmdiately after soaking in growth yegulator
solutions. but the effect of storing the Sreated seed
for some time before sowing, on the plant growth and
y30ld does not seea to have beon investigated in any of
the vegetabls cropse



MATERIAL AND METHODS



Ine investigation was undextaken to study the
zesidual effect of plant growth regulators on seeds treated
and gtored for different periods (04 1B and 30 days).

Gortified geeds of bhendi varioty Pusa sawvani were
obtained from latiocnal seedg Corporation, iisderabad,

GaA 50 ppm Ria 10 ppn
GA 100 ppm Baa 20 ppa
GA 180 ppm Naa 40 ppa

fiasd_Ireatment:-

Seoeds wore goaked for 1z hours, 30 days and 15 days
before sowing and a 3xd set of seed on the sane day of
sovings ihe troated ssods were dried under shade amd
stored,

Control seeds were soaked in distilled water for

“1% hourse

Ihe trial ws 1laid out in a randonised bloek
design replicated four times and tho details of treate
ments are as followss



GaA SO ppm O days T30 Basa 1O ppm O days
GaA 80 ppm 15 days 331 044 10 ppm 1B days
GA 60 ppm 30 days 21 Kaa 10 ppa 30 days
GA 100 ppm O days Iyg baA 20 pym O days
GA 100 ppm 15 days 314 HAA 20 ppm 18 dayse
GA 100 ppm 30 days Tis A 80 ppm 30 days
GA 150 ppm O days 38 5AA 4O ppa O days
GA 150 ppm 18 days I19 8AA 40 ppm 16 days
GA 150 ppm 30 days 2yg HAA 40 ppm 30 days
T1p Soaked in vistilled Water on the same day
of sowing (eontyol).

Well decoapteed farm yard menure was applied in the
£isld at the rate of 40 tonnes por hectare bofore last
ploughing,

S FIFSE IS

ihe net plot sise was 15,75 Sqemeters and manures

- were appiled as recommended by Yawelkar ak al (1962)" 40,

J 80 and S0 kgse of WPK per acre in the form of uprea,
- guperphosphate and wuriste of potash, respectively,

Urea was applied In two egual split doses (§ as
basal druikn) before sowing along with the full doses
of Phosphatis and rotassium fortilisers and the remaining
# coo month after sovinge






D00750

Two seeds were sown per hill with a spacing of
15 em within the rov and 48 ¢ between the rows and thwe
plot was irrigated immediately after sowings Subseguent
irrigations wre given at 4 days interval, Ihinning was
done 16 days aftey geraination leaving a single plant at
saoh hill, Ag a preventive msasure, the arop was sprayed
with 0,02% endrin and 0,04f Parathion at regular intervals,
uniforaly in all treataentse

BEBLGLLY L CuobiValilvhgs
&mgm iogt}

Une andred seods from sach trestaent were sepera-
toly tested for geraination and expressed as percentage.

flapt teights

Ihis was meagsured in osntimeters at fortuightly
~ intervals starting from 30 days after sowingy taking &
plants at ranios fron each troatacnt,

Snaber of lesvagl

Busber of fully opensd leaves per plant were
recorded at the end of the experiment in 10 of the plants
seleoted at random in sach plot,



Busbax of Bxsnshest
liugber of branches were also recorded in 5 planta
randonly selested at the end of the experiment,

Bouaber of nodes in eaca of the 10 plants selected
at random was reocrded at the end of the experiment,

Anto al le 3

The distance between Sth ard 6%h nodes was measired
'!.n contrimaters from & plante mly selestod in easch

treataent,
D £t o 3
Diameter of the atem at the base was meagured in

eentimeters,

Lowripgs-
The date of cpening of the first flower was recorded
in oach plot and the period detween this date and the date
of sowing was taken as mumber of days required for flowering.



KRt Shaxnciarss-

Five flovers were labelled in § of the plants
selected at yandom in each plot and the pods cbisined
from them were harvested on 6th day after flowering for
seaguring their length and bresdth An centimeters with
she help of scale and a versier caliperse

Xialds-

Ngight and nunter of pods were recorded per plant
as well as por plote

Kumber of seeds per podie

Poda from £ixed node number wore sslected at
randon in cach plot and were allowed to dry on the plant
itgelf and the numbesr of seeds wag counted,

| EEaat eadayi-

Aguordic acid content in fruits vag deterained, by
the method of AUal (1960) and reported in ag per 100 gramg
of £puit sampla.



Five fruits froa esch plot wre randoaly selected
from eash plot, the fresh wight was determined and fruits
were oven dried at a temperature of 1089 untill a eonstant
weight was attained to caloulate the percentage of 4dry
satter,

Ko P nod K aontent of Sroisi-

Composite frult samples were poviered and uged for
the analysis of iiltrogen, Fhosphorus and Fotassiua,

Bitrogen was estimated in duplicate samples by
sicrokjeldhal method as given in A0AC (1960) and expressed
in percentage., Fhosphezous content was estisated
eolorimetrically by Ammonium Vanado molybdate method as
given in AGAC (1960),

Potassium aontent of fruit waas detersined colori-
metriocally by dewveloping colour witih oobelt nitrate
solution (A0AC, 1960),



EXPERIMENTAL RESULTS



Ihe effect of seed treatment with growth
regulators and storing the treated seeds for different
periods (0, 15 and 30 days) on germination, growth,
flovering yield and quality of bhendi variety Fusa
Sawanl vas studied and the results are presented as
followss

Ine data on gerain:stion percentage of seeds in
different treatments were statiscally analysed, The
apalysis of variance is given in Appendixel,

inpe average values of percentage of germination
as influenced by different treatmesnts are given in
Tgb],.ol' F “qﬂ'

The growth regulator treatments markedly increasged
the percentage of germination, Gi 150 ppm recording the
saxisun gersination peroentage (94,00) followed by ua
100 ard 60 ppms 4n seeds treated vith UA and gtored
for 156 or 30 days, the gemination porcantage vas redused,
ihe difference between the offect of 15 and 30 days
storeage vas not significant,

 In the case of MAA treated seeds there were no
significant differences among the effects of different
concentrations (10, 20 axi 40 ppma)y ZInere were alsgo
no significant differences among different treatasuts
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as wll as storage periods.

in general, the gormination percentage was
higher in all the treatments as covmpared to control,

VBGRZARIVE CidauAcisnds

Rlank. i dabks -

Plant belght was significantly iufluenced by
seed treatosnt with growth regulators (Tableeil, #ig.8),
Ihe analysis of variance 1s given in Appendixeil,

it is seen that there were significant differences
among the UA treatasnts and increase in plant height was
proportional to eonesmtrations Ihe maximua height of
97.66 om vas recorded with GA 150 ppms in Ga treated
seeds when stored for 15 days, there was significant
reduction in plant height, but there was no further
redustion with 30 days storage.

dn the case of laA, 20 ppm concentration recorded
the maxisum plant height (V3,67 cu) and further increase
or decrease in the concentration has reduced the plant
beight and the storage periods of 186 and 30 days are
#ore or less equally effective, ihe coutrol plants
recorded the alniaus helght (79,89 om)e
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anbax of lsaxaste

Ihe nuambdber of leaves per plant as affected by
different seed treatasnts were recorded om 90th day
after germination (Table-llil and Fige4) and the analysis
of varianos 1s given in appendixelill,

Among the treatasnts, Ua 150 ppm recorded gignie
ficant increase in tue nuaber of leaves per plant followed

by GA 100 ppa and Mid 80 ppm as compared with control.

There was no significant effect of storage of
seeds for 15 or 30 days.

inmber of Branghes:~

Pata on mumber of branches are presented in
Tadble~ill and analysis of variance is given in appeniixeiV,

The dats fevealed that Shere were significant
differences among the treatmsentse <ne number of branches
- was highest under 100 ppm of G4 (3.,226) waich is closely
followed by the same treatment with 15 days storsge pericd.
These two treatmeuts were significantly superior to all
others and were also on par with each other,

Yymber of lodegi~

Zhe data on the numbey of nodes on the main stem
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Lok dabi m LY

NUNBEBR OF BRANCHES A LIWPLUBNCEDBY LESIDAL KFFEGT OF
PlLabl sl nEQUbaiOns

A Ep G W W W A A A A B W W S e A A S W W A W A W S W A W SR

iyrunte.nts Guammgatm Perlcl of humber of branehes

T e

B e s e e e R s e e, e P e e m ... o
71 os 50 0 " leB®0
b ") Qa 66 16 1700
13 Ga 50 0 le 378
14 @A 100 0 8.508
6 Ga 100 6 30190
Te s 100 2 20900
17 Ga 150 ) 1.176
| Ga 150 18 1, 00
™ 0A 350 0 1,900
TA0 Kia 10 ° 8300
m BAA 10 15 8¢ 580
i1z ¥aa 20 0 8. 188
113 TV (- £+ 300
114 Baa 20 A8 1978
T18 BaA 20 ] 14078
‘%18 Bii &0 0 1800
7 Baa @0 15 1678
718 Ak 40 30 1.576
119 Control 0 14346

B A R I T NN

Coby 0,170

P B W W S W B W S B W W T WM S A W W U W W W W W AR AW



are presented in Iadble~V and analysis of variance im
Append Lx=V,

it is seen that there were no significant
differences amung treatasnts., iowevey the highest
musber of nodes per plant (13.5) wvas obgserved with GA
160 ppm and the lo-est (8.50) with KaA 10 ppme

Intarnedal lengths -~
Zhe data on internodial length between 5th and

6th node is given in ZableeVl and the analysis of variance
in Append ixeV I,

Ihough there were no significant differences
- among treataent effects, the maximum value was recofded
with G4 150 ppm and the ainimum wvith kaa 10 ppms

Riamnter of the stem
The data on diameter of stom as influenced by

seed treataents are presented in lable«Vil snd the analysis
of variance in Append ix-V1l,

it 1 evident fyom the tadble that there aye no
significant differences among the treatments, iowver
maxisus diameter of stem (1,84 em) was recorded with GA
100 pym followed by BAA 80 ppme
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RUMBEER OF MOOBS Ol THZ MAlk STBRM PER PLANE AB INFLUBKCED
BY HKislilial BFFECT OF GRUNTH ABGULATUAS

WAk Wb B A W W A W S W S W W A W R W A W e

ipeataents Gow%mt.mtm Feriod of ilusber of nodes

storage
1 ¢A 80 o 10,08
18 GA 80 1 10,08
I3 QA 80 a0 9240
L 8A 100 o 13,36
15 éA 300 16 9,35
%6 @ 100 20 31,38
7 @A 180 o 13,80
% 6 180 Y 10,48
19 @A w0 2 30460
110 BAa 30 0 8,00
11 Baa 10 7 11,80
T12 [ VRS T 20 10,76
213 TV 0 18,08
47 TV 7 11,80

28 TV 20 %70

37 BhA 40 ° 10.80
117 BAA 40 T 10480
37 NAA 40 = 10,80
19 “ontrel o 1020
W M B B W R M kA S e ak W M W M A W R N M W oS W

B.8,
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TAbhRalYl D 3

INIRRNQGVAL LENGIH A8 AFFECIRU L Al BFFEOT OF
PLANT GROWEE RBL. -.......

AN T W AW G W W R AR W B W W G W W W W W B B AR W W W W W T

ireataents Concentration Fericd of hto‘rxgﬁul length
om.

{ppm) lz::;s

CUB B m e n e e e e e e e R RS, e e~ ae
b9 Ga &0 0 L Ty
8 Ga 850 8 414
i3 Ga 80 330 4410
& éa 100 ] 433
5 PP 0 18 4431
% s 200 0 4400
17 aa 150 0 4,66
B QA 180 15 448
) QA 180 0 4,96
110 NAA 10 0 448
1 MAs 20 15 3,50
112 BAA 10 30 3.67
113 NAA 0 o 4,40
I Baa 0 8 418
126 Baa 0 N 4.0
4 BaA 40 o 446
17 Baa 40 s 4.0
318 BAA L 30 3,98
9 tontrol 0 482
T T T T T T T T T T T T T T T ke

ok W W W W B S o W W AR W R W W W W B WD W WD W W W W @ W W S



DIAMRYEER OF IdE SIBM A8 Jiwid BavBDBY REcivual SFFEVE OF
PLAET GROWRH BEGULATOLS

A MM s W W B m W S W T W B W W W T M W S W W W @ W e

iroatments voncontration Feriod of Liammter of stea

{ppa) “(33‘-’ in ome
T1 Ga 80 ) 1.768
i+ SA 50 15 1,650
3 Ga 80 0 1,600
T4 A 100 o 1.840
5 Ga 100 Ab 1,870
% ' 100 0 1,516
LY 4 GA 180 0 1,508
8 04 150 15 1,510
0 GA 180 30 1,300
10 BAa a0 o 1,610
1) Raa 0 5 14550
2 &aa 0 0 Le470
13 Rl 20 ) 1,700
I Baa 20 is 1480
18 Raa 20 0 16630
116 RaA 40 0 1.776
112 PV 40 bV 10066
118 Baa 40 0 . 068
219 ‘ trol o 1,400
- - - e m e e e ae .. .. e s .. ®
8ol

WA A S A S AP W G B A A A W G T W W B W W W W S S &



¥LORAL CHARACTRHSS

Data on the iunfluence of seed greatasnt on
flowering was recorded and presented in iable<Viil and
FPige8, Analysis of variance is g iven in AppendixeViil,

Unoer ua 150 ppa treatment the nuaber of days
required for flowering was the minimum, followed by
G4 100 ppme Control plants required the highest number
of days for flowering, £Sarly flowering was obseryed in
all treataents with O days poriod of storsgés

- Fae Il CdanACTERS
£xult slmpie
dangth of Fodl~
Vata on fruit langth as affected by Ga and Haa
at differeat concentrations and periods of storage are

given in Iable=id, Analysis of variance is given in
Append Lx= 1k,

It 13 ovident from the data that GA 100 ppa
markedly increased the fruit length (16.44 cm) and proved
to be significantly superior to the other treatments.
sgong NAL treataent, 10 ppm wes more effective in tals



IABLE-VILI

RuSIWUAL EFFECT QF PLaNT GROWIH REGULATORS ON NUMGER OF
DaYs REQU IKED FOR FLOWERING IN BHENDI

Treatments Concentration Period of Number of daya
{ppm) storage required for
(days) flowering

aar @ = o - - - e A W an es W W W mn YD A P N WR WE W em Ve A e W

T1 GA 50 0 34,00
12 GA 50 15 35.76
I3 | GA 50 30 35.76
I4 GA 100 0 33.50
T5 GA 100 16 35.75
16 GA 100 30 36.26
17 GA 150 o 32,00
8 GaA 150 15 33450
19 GA 150 0 35. 28
T10 NAA 10 4] H. 50
I11 NAA 10 15 36476
112 NAA 10 0 37.00
113 NAA 20 o 35.76
T14 NAA 20 15 36,76
T15 NAA 20 20 36,26
116 NAA 40 0 35,00
117 NAA 40 15 36,00
118 NAA 40 30 36,75
19 Control 0 37,50
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LABLE - IX

L&NGHT OF 1d4E POD AS INFLUENCED BY RESIDUAL EFFECT
OF GAROWIH REGULATORS

AP W ap W P W W G WP A% A M W G N YR A AP G Y E e W . apu

Ireatments Concentration PFPericd of Length of pod

(ppm) storsge in cam.
(days)

iy 8 Ga &0 0 14,530
T2 GA 50 16 . 14,108
i3 GA 50 30 12.820
14 GA 100 0 16,440
5 GA 100 15 15,135
16 GA 100 30 13,8886
7 GA 150 0 14,540
I8 GA 150 15 13,090
T9 GA 150 30 13.456
110 NAA 10 o 14,790
111 NAA 10 15 13, 550
112 NAA 10 30 13, 560
T13 Naa 20 o 14,720
114 NAA 20 15 13,700
I15 NaA 20 30 14,140
116 NAA 40 0 12,420
7 RAA 40 15 12,400
113 NAA 40 30 12. 500
119 Control 0 12,810

eAd AP wWp a3 B W GF W a S W Uy @ e S W W B o e W A W@ e W o

C.D, 0.422

WA OB an MR A @ AP E» e S M s W e W w S W ab A W G e N e



rospect (14.77 cml, where as Had 40 ppm reduced the ped
length to & minimux which was less than that under ocontzole

Breadth of Podie

%

ibe data recorded on the breadth of frult 1is
presented in Tableed and the snalysis of variance is
given in Appendixei,

KaA 10 ppm recorded the maximum breadth of fruit
(2.208) which was significantly higher thau that of any
otmrﬂﬁoamntf ihe ainimum breadth of fruit wvas seen
in control (1.87 om), |

Among G4 :treatments 100 ppm resulted in the
saximum breadth (2,44/,

YIRLD

Mnaher of poda pex pisntl

$he data on the numter of fruits per plant as
arfected by ui:' and HAA treatasnts is given in Tableeil
and the analysis of variance in dppendixeil,

There were sighificaut differences ameng the
treataent effects of different soncentrations of (i and
NAA, But the differences among different periods of
storage undey any consentration were not significant,
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BREANTY V& &b vu0 a0 MFLGHCED BY KESINAL AFFECT UPF
QuvWid o balVad
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sreatacnts voncentyation bFeriod of breadth of pod

. cmg in on,
e ememmee e e e e,
1 @ & ° " g8
Tg 64 80 28 2010
73 4 & 20 5004
%% @A 100 0 Setd
16 %A 100 18 2094
e GA 100 20 198
7 Gs 150 ° P
18 GA 150 15 2028
19 6A 180 30 B33
0 BaA 10 0 2eud
1 Ma 20 18 2013
18 Ma 10 30 213
13 NaA 20 0 Be57
T34 PP 15 288
s A %0 20 13
218 PTG o 1.91
117 BAA 40 18 1480
18 TV ] b+ 1.9
19 Gentrol ) 288
I S
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o DO0TSE

BUMBER GF PUUB PER Plabi L9 o070 S¥ RRSILGAL SEFYBGE OF

AN P M W P W W W S W T W AR AR B M W W e W M T W S W S S B

Treataents %th Pgm of immber of pods
storage

(days)

G B .. ® R R eE S dE e e en S e. .. - e
n QA 80 0 7.87
is Ga 80 ¥ Te2b
i3 Ga 8 N0 6,40
] @A 100 0 8450
26 Ga 100 15 608
3 gsa 200 20 6.98
7 4 ¥ 150 0 10,68
»n A 150 b ¥ 10418
2o @a 180 0 9.87
210 Baa X0 ] 6.70
) Rai 0 15 6o 80
b 3 1] 7Y S T 20 6.18
13 TV o 8,38
47 ) .7 ¥ 0 18 7.88
116 BAA 0 % 7.60
218 Bah &0 0 Tedb
37 BAk 40 16 S48
¢ ) Bas &0 20 6,37
119 Contyol o G460
R P
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Tiw maxisum unngber of pods was obtalned fyoa
Ga 180 ppm (10.68) followed by HAA 80 ppm (8,38),

Number of vods pex nlofs *

ie total fruit yield in terme of mumber of fruits
was recorded (Iableeill) and the snalysis of variance is
given in Appendixediil,

ine growth regulators had significant effect on
total yleld, and Ga 150 ppm was significantly superior
(2048, 38) to other treatments including control in increa=
ping the yield,

daa 80 ppm was more effective in increasing the
total yield (2630,60) compared to other uas tpeatasuts
and oontrole

ihe differences due to d ifferent storage perionds
were pot significant in reepedi of both Lad ard ud,

Vata are presented in iable«4illl and analysis of
varlance in Apperdix-Alil,

GA& 150 ppm was superior to all other trestments
ineluding contrel in inercaesing the yield (43,08 kg.) and
it was followed by LAA 8O ppm (38,64 kg »)e



T o ik B Al

NUMBER OF POUS Puit PhLabl ARD PEA HECRZARE ISFPLUBNGED
BY RuoliicAl BFFBCT OF Fhalif GRONES RoeUloTOAs

Ipentaents Concentration %rm of lnaber of pods

{vpm) sa‘rm per plote
i - U
1 Gh 50 o ° 2169
28 A B0 A8 208
£3 6A 50 20 2006
4 Ga 100 0 Nnos
] GA 200 5 200
- ) QA a0 2391
7 Q4 180 0 8943
8 Ga 160 A8 .o
) GA 180 0 Was
130 BAA 10 o &7y
711 Ras 10 16 8163
118 BA4 10 20 2390
13 TV 0 530
T4 ik 20 s s
115 Baa 20 20 218
116 | FY T 0 0
717 CTVRPY,) 18 8036
T18 7YY 20 200
719 Control o 2008
e B m s e e s R r e R e s e m e ...

Caldy 188,86
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WEBIGHS OF FOLS PER PIUL Ald Poldl HCTARE INFIUEBHCED
BY RESI DUaAb EFFECT FLAWT GaUWIH ASGULLTONE

Mﬂacntouuﬂqd»n.nam-a-«qu-oun

Treatments i«mg;g: tion i;gm.at moth 4 “‘r 9?“_
(days) gd s »o in tons,

mwﬂwacuawwwnﬁwﬂnnunimnwnﬁw«»nm

i1 Ga SO 0 36,19 22,989

is éa 50 ib 33,86 il.49

13 Ga 50 30 33.94 2l. 54

- Ga 100 ¢ 36404 B

28 Ga 100 s DB 28, 0

7 Ga 150 0 43,08 #7435

k- 0A 180 15 41.52 86 17

» Ga 160 0 40,68 85,58

110 Raa 20 o 38,00 22,888

n Baa 10 b7 ] e 20 21.73

e aa 10 30 .64 21469

213 | VY- ¢ 86,064 $4.59

218 Bad 2O 30 3648 £3.14

118 Baia 40 0 098 10,36

e Ras 40 18 0, 84 19419

1% Baa 40 20 994 10400

3 Control 0 30 56 194 20

Gely 2. 564

e W A W W A A e W W N YO M R W AR SR W AR W W s W W e W N
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o4

dith tne Jnorease in conventration of GUA the
yield was also lLugreased, but 1n regpect of :as whe 20 ppm
congentrat ion was optimus while increase and decrease in
coneentration reduced the yisld,

The data no.ed on the seed content of pod are
pregented in lable-4lV, aApalysis of variance is given
in Appendix~alV,

hgne of the treatmants was effective in influencing
the ssed ¢ontent of the pod,

FRUIT WaAkIIY:

Vitemin 'C! content of frults as affected by
different treatments are pregentad in Zable-iV,

it 1s seen that there wag marked increase in
Vitamin~'C' content in all trsatments compayed % eentrol,

¥aximum Visamin *¢' content of pod was recorded
with 20 ppm LaA (25,3 mg per 100 grams) folloved by 40 ppm
(85,00 mgle

BRY Maiich Whissd wf Fasdls

the data on dry satter eontent of pods as affected



| DO0T5H
Rk ke r

BUMBER OF 58B0s Fik Puw as Larluxibveb BY awwuwx. /RPFECT
OF QBUWEHd RiuGuiniiGB OB SRED TREATMRN
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ireatmonts Concentration veriod of Svaber of gseeds

(ppm) storage per pod
ldays)

g g
£ Y ) 50 0 54,08

E 3] Gh 80 8 65490

13 Ga 80 20 57446

34 GA 300 L] 83,76

s Ga 00 s 86040

p 7 G4 100 b 1) 88,78

7 Ga 160 0 86+08

™ GA 150 15 88.40

19 G4 180 » 385460
TI0 BAA 10 0 54400
711 ¥ ¥ n 16 30.88
312 Kbk a0 30 80,70
I13 Raa 20 o 63.97
e ias & A8 653.70
316 Sad 80 v 640
118 Baa 40 ] 54,36
217 Baa 40 bV 56,98
218 HAL 40 30 88,30
119 Gontrol 0 65,82
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YIZAMEN G . $ UF PUD AG LWFLIBECED BY nsgloval
BiToui ¥ Plalil Guowid LE0ULATUR
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freataents Coneentration Feriod of Vitasan'Gt

(ppm) ‘&.’;}3 ag per gren
i i g U
3 % Ga 8 0 28430
28 A 80 18 8 08
23 OA 80 %0 28 00
4 100 [ 53, 80
s A 100 73 854 00
e QA 100 20 §5, 80
7 A 180 0 98480
29 oA 180 18 20,80
29 oA 180 20 96400
110 NAA 10 0 24, 20
111 AL 30 1) 83,60
118 MAA B 30 28,60
7ns AA 20 0 18,30
37 Nak 20 15 24,70
118 VR 20 4,60
118 Kok 40 0 28400
217 BAh 40 16 #4.90
218 Neh 40 20 94,30
119 Control 0 20, 50

A B N A W W W W W R W M W W W W W e W B W - L]



by different treatments are presented in Iable-iVl and tim
analysis of vurianos in Append 1x-iVI,

Ine data revealsd that nons of the treatments was
effegtive in influencing the dry satser content of rruit.
Howwer, maxisum dry satter content was recorded with OA
150 ppm (D.8728),

BgP Al K CUBZEMES OF FiUITH

iota on fruit composition of &, ¥ and K are pressnted
in Zable=xVlil, Ui and Baid bad no marked effect on the
nitrogen content of frult, HA4 tysataent had oven slightly
reduced it,

Maxiang Kitrogen content was recorded with U4 100
ppa (2,07985) and miniaus with 40 ppm Haa (2,081%).

Fhosphorus eonteant of the fruits was high in all
the Ga treataents and in 10 ppa HAA as cospared to othey
treataentss Fhosphorus content of pods obtained fros eontrol
plots 1s slightly higher than in those Lyom GA treataent at
all concentrations, and RAd (10, 30 axd 40 pym; reduced
the Fhosphorus sontent,

G4 treatments recorded more or less the same lovel
of Potassiva eontent as control, whereas kiA treatuents
resulted in increased Fotasainm sontent of fruits. ime
saxisun Fotassios content was obtained fyom i R0 pya
(3,531%)¢ |
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mawu. BFERCE OF Flalil GBOWEH RBGULATOR (SBED TARATMENS)
DRY MATIRM COLTERT oF THE #i it

Ireataonts Concantretion FPoriod of Fresh  vry
(pom) s& weight Hatseys
ys) (?M)

M N TR A W W W W W B W WD WD e W B W W e W W D

G 80 17,628 8,750
GA 16,028 84307
Ga 15,628 8.873
473 16,388 9,007
GaA 15,728 8,808
oA 10,118 84009
GaA 14,738 2.088
14,925 8.804

8,072

8. 637 8,004

18, 150 7.887
164 228 8,388
180128 T+820
15,476 Te480
14,178 8,368
13,768 8,268
0,068 80886
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LA LR e L

RFFECT OF BS5D IREATMEST ON WPK CORZEEY OF FHIXZ

ireatasnts Concentration Pericd of 5 4 g 4

(ppa) | stﬁm)
Rt gl AL IR T T
n 04 80 o 830 0w837 z.6a2
T2 Ga 80 s Bs438 0,611 5,000
13 oA 80 20 8869 0,892 3800
4 @ 200 0 2,879 0,832 k.8
18 G4 200 15 3,888 0,633 2,807
N i 00 30 2380 0,601 2,492
7 és 180 ) o882 0,008 3,800
- ] Ga 180 s 20493 0,803 2604
9 G4 380 20 8,438 0,807 5,818
30 s 20 0 B3B8 0,632 3,631
N Baa 10 i8 8.898 0,631 3,658
218 Baa 0 %0 84865 0,088 3,210
13 Raa S0 o 8218 0,808 3,422
T4 v @ s 8803 0,803 3,418
118 Baa 20 20 8130 0,569 3,358
18 Basa 40 o 8.081 04645 3.413
11?7 Bia @0 T Re089 0,344 3,401
18 ish 40 20 e 140 0e54) 3,284
20 Control 9 2000 0,648 5,800
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DISCUSSION



beed treatment with plant grovth regulators and
their residval eifect after storasge for differeut pericds
on growth, yicld and quality of bhendi (variety~‘uss sawani)
wore studied, %

Growth regulator treatazents smarikedly incressed
gerainsticn percentage. UA treatment recorded higher and
quicker germination than iaa trcatments Wa 160 ppm recorded
saxisum geraination percentage (94,00}, Inough storsge
of t;ntnd ssed preduced the psroentege of gersinstion,
4t wvas still mnlricmtly guparior to control (81A),
in the asge of haay 10 ppm concentration recorded maximum
germinition percentage (BB.75) and the reduction due to
storage was negligible, EHwen the small reducticn in the
pereantags of germination of seed treatod with GA ip
howvor not cousiderable in view of the practical utility
of pree~treating the seed before it is supylied to the
cultivatorss |

incyesse in the perventage of gersinaticn of
treated psuds 1s optensibly due to stimulatory effeet of
plant growth regulato:rs on growth of esbryo owing to
better and quicker degradation and solubilization eof
starch and proteins in the endospera and other storage
tissues iuside the seed (raleg, 1960), ihe vesults
relating to the effect on seed gerainetion sre in



i &

e VA B
confirnity vith those reported by Sundar Haj
Mithu Erishnan (1968). Siaillapy results with the use
of Oh and BAA on bhandi were reported by spivagtava
(1068) and Pal gt als (1969), Haler at ale (1962),
drivagtava (1971) and iSingh ak ale(1973), sut the
posaibility of keeping the geed for some time after
treataent without mueh loss of vaibility does not
seenm %0 have beaen sidplored previously,

Plant helght was algo influensed by growth
regulators. Among G4 treatments, 150 pym concentraticn
resorded the maximum height (07.66 om) and among laA
treatasnts 80 pym cohcentration recorded the haighest
value (03,67 om) as compured to control (79.47 em)s
Though the reduction in plant height due to storage is
signifisant, it ia still signifisantly superier to
ecntrole dJdncresse in plant height due to seed treate
ment in bhendi wes reported by many workers (Nandpuri
ALk ale 19693 Dap gt al, 1971§ srivestova 1960 end 1971)
but the treated seads were immedistely sown by thes,
As such, the present study indieates the possibility of
storing the treated seed without considerabls loas in
its residual effect on plant height,

fosd treatsent with plant growth regulators has
also resulted in an increase in total number of leaves



per plant sna also the nusber of nods on the sain stem
of the plant, GA 150 ppm recorded the maxisum values in
both the sharqoters, and among hRaa troataents, 20 ppa
recorded the maxisus as compared to controls ihe reduge
tion in their values due to storage is not significant,

Gi 100 ppm has sisilarly reeorded maximus musbey
of branches per plant (3,225) asong all troatments, 4n
case of bad troataents, 10 ppa conesntration significantly
increased the number of branchesg per plant (2,30), deed
siorage elightly peduced the numter of branches, butﬁm G 3NA
treatments were significantly saperior to controle

There were no sijnificant differences among
treataents in respect cf internodal length, iowever
G4 150 ppm redordec maximus internodal length (4,66 o)
followed by liad 20 ppm (4,49 em), |

4ll the tpeatments withgrowth regulators increased
the diameter of stem, the maxisua deing l.84 om with Ga
100 ppa fcllowed by kaa 40 ppa (1,78 om) amd Nas 20 ppnm
(1,76), storing the seed after treatment shightly affected
the dlameter of steam but the treatments were superior
to oontrole

Sinilar regults relating to plant height, number
of lsaves, number of hranchesg, nusber of nodes, internodal



length and diameter of stes were reported by Handpuri
ak al (1960) with uaA, Pal ak al (1969) and orivastave
{1060) with Us apd hia in bhendi, Incyeases in thege
plant charecters can be attributed to the well known
effects of these cheaicals on cell devision and cell
elongation to & great extent and it is clear that the
residual effects are retained even after storing the
seeds for 18 or 30 cays aiter treataent,

Flowering was early in sll the treataents and
the plants treated with ua 180 ppm required the lovest
nunber of days for flowering (32), compared to ¢ontrol
(37.5). among Lad treataemta 10 ppm consentration
induced more earliness than othsr concentrations,
Flowering was delayed in the case of stored peeds.
S8imilar effects with ﬁil was reported by landpuri at al
(1969) and vas g% al (1971) in bhendi and by Sadawarte
and Gupta with 4 and Baa in brinjal, ihis effect may
be due to increaged number of leaves as a result of
which the photogymthetic effeclency of the plant is

| augmented theredy loading to early accusilation of
endogenous constituents necessaryf or {loweping,

Ihe growth regulator trestasents hed & significant
effect on total yleld and GA 150 ppm was the most effece
tive of all the treatments (43,08 kg) followsd by



BaA 20 ppm (38,64), Ihe differences dus to different
pericds of storage were not significant, ine increase
in yisld is obviously due to increase in number of pods
per plant. ‘Thnu regults are in confirmity with toe
findings of drivastava and Sachan (1968), Srivastava
and Singh (1968) handpuri gt al (1969) and Fel af al
(1870) with 4A in bhendi and of Adulka gt al (1965) with
RAA in tomatos Increase in the yield of bhendi can be
attridbuted to better growth, increasod nmmber of nodes,
more branching amd early flowering as are evident from
the data on these aspects.

Fruit sise was also significantly influenced by
poeed treatment with plant growth regulatorse. Ui 100 ppa
and iaA 10 and 20 ppm significantly increased the length
and breadth of pods IFruit size was redused when the
treated seeds wvere stored for 1B or 30 days but the
treatnents were superior to controle, ZIhese results
gorroboryate the fimdings of orivastava and Singh (1868)
with GA and bai in bhendi and those of Uupta (1968) with
GA and HAA in brinjal,

~@sed content under all treatments was lov as
sompared to control (656,61)e U4 100 ppm and ka4 80 ppm
recorded ainisum numsber of seeds per pod (63,75 and
83,97 respectively), 1ihe seed pumber slighty increased



SUMMARY AND CONCLUSIONS



a

due to storsge of seed for 15 or 30 days, but the valueg
were lower than iu control,

Harked increage in the ascorbic acid content was
noticed undepy all treatments compared to control and the
maxinun was observed with HAA 20 ppm followed by Had 40
ppm and GA 150 ppm, <hus there is iaprovesent of fruis
quality due to treatments with g rowth regulators sinoce
ascorbic acld content is considered to be ons of the
sost important criteris of fruit quality, utorage of
seeds, howsver had a decreasing effect on ascorbic acid

content.

Ga did not have much effect on litrogen content of
fruits. dovever the maximum isitrogen eontent was recorded
with UA 100 ppm (2,679%) and Kad tyeatsents slightly
reduced the hitrogen content as compared to contirol,

. Phosphorus content was also not markedly influsneoed
by treatmcits os Gompared to control. bBut some iucreases
were there among treatments in regaxd to rotash oontent of
rruit, The K conteant in G4 treatments did not vary sueh
while liiAA treatments glightly influenced it,; BiA 20 ppm
reoording maximum Kk (3.531%)e Anyway these slight changes
in Ny P and & gontent of frult may not ilndicate any
tangible effect cu mutritive value of frult,



Froa the above digcussion on various aspects of
growth, yleld and quality, it is clear that the effect of
storage of geed for 15 or 30 days was eoither insignificant
or not of considerable magnitude as to render the geed
unfit for sowing, 4t is also evident that, not withe
standing the glight reduction in the residual effect of
growth regulators, the stored seed not only gave reasonably
good percentage cf germination but also produced plants
vith significantly superior grovth resulting in higher
yield and increagsed fruit quality, as compared to control,
Ag gueh, the slight reduction in yileld and yleld attributes
can be ignored in viev of the obvicus advantage of pretrea~
ting the seed before it is supplied to cultivators.



studies were comiucted to find out the effect
of plant growth regulators aspplied through seed treat-
oent anu also their residual effect after storing the
treated seed for 15 or 30 days, on growthy yisld and
quality in Ckra, variety Fusa sawanl during suawer
season of 1976 at the “ollege Farm of andhya iradesh
Agricultural University, hajendranagar, iyierabad,
ine resulta of thege stuiles are summarised ag
follows!

) Irestaent of bhendi ssed with plant growth
regulators(GA and (HAA) markedly increased the perosne
tage of gerninations Maximum peroentage was odtained
with Ga 150 ppms Usa tyeatment algo sarkedly increased
the percentage of germination,

ia treated seeds stored for 15 or 30 days the
peroentage of geraination slightly decreased,

8 dncreaseu plant melight and higher mumber of
lsaves wore observed under Ui and NAA tyreatasuts as
oompared to control, Storege of treated seed for 16 days
reduced plant beight and nusber of leaves but furthes
increase in the period of storage to 30 days 444 not

have any sdditional effect,



8. G4 100 ppa treatmaent resulted in msximum number
of branches where:ac toth 150 and 80 ppa of UA gignifie
santly reduced the number of branchess HAA 10 and 20
ppm increased nuaber of brauches over controls

inere is a reduetion in the numbey of branchesg
with the incroase in pericd of storage.

de Seed treatment of bhendi with s 180 ppm induoced
esrly flowering by 6 days and Laa 10 ppm by 3 days.

velay in flowering was obgerved with e increase
in the period of storage of treated seed in general in
all t reatments,

Ee A 100 ppm markedly inereased the length and
breadth of ped over control, Baad 10 and 20 ppm alsos
increased the breadth fyuit size.

" Ge All treatments inoreased the yield of bhendd
as compared to ocontrols, Ga 150 ppm was the most effece
tive and kAA 20 ppm was the most beneficial arweng:

daa treatavuts,

ite differences due to different storage perieds
vere not significant,

Te all treatments lucreased the agcorbic acid



content as compared to control and the maxisum values
was obtaluned with NiA 80 ppmy followed by Had 40 ppa
apd GA 150 ppme

8y G4 and lisa treatments did not have much offect on
Bityogen content of fruit, Phogphorus contsent of fruit
vas higher under Ui treatsents as compared to BAs
treatments,

. has recorded increased Fotassinm content where
as G4 had no effect, |

Ine plant growth regulstors VA and Haad at 180 ppm
and 20 ppm,y respectively, ayplied to seed as a pre-~gpovwing
treataent, Have proved to be effective in increasing the
plant growth, yield and quality of fruits in Ukra.
Further there wes no marked deleterious effect of storing
the treated geed for one menth, ihis finding opens up
the possibility of treating the geed before supplying to
eultivators. «s the farmers lack advant technical
knowledge and hence cannot confidently bandle these
chemicals to get the desired benefit, pre-treatasnt of
seed can bs dons by tecimical staff befors distributing
it to the farmers, &0, this mothod can be adopted on a
large scals after odtaining cuunfirmatory results by
further followetp studiss in different kinds of vegetablese
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APPENDIX



Apnalysis of Variance for percentage of germination

S W W W e W AW W R AR N W S W WS W W T 4 W W M W @ A a A A
Lourees of variance “.F. gty Ko idgide ¥e Value
B N N  E N Y EEYEY Y
Heplication 3 83,638 2l.21

ireatments B 600,88 33888 7,888 °**
Erroy o4 863,37 4,629

Total 78

Analysis of variance for plant helght

e meeeecee N e e e e e e e ... .e o
Source of varianos  Uele . Bt JiSesy | Molalve |
teplisation 3 9e33 313

Ireataents B 1l548,36 108,60 677 oo
Brror &4 819,156 15017

Total 76

A B W W W W W S W W G W S W W R A D N W e S A s e

dnalysis of wariance for number of leaves

-l W W m W W W W G WA s e W W T W R Sk W W W R T W W O W

bSource of variance Wk, Dby Hededy FoValue
Replication 3 53e 29 17,76

irecataent 8 M40, 3 10,41 B 56 **
brroyr 84 411,73 7.68

Total 76

b A & b W B W W B WS W W W e

r

*s dignificant at | 86 axd 15

- A A N W W W W S e



Apalysis of variance for number of branches

A W A A A AR A G S S A W W W W P A W N R A W S e W W

source of variance UgFy  Goelle Heliade FoValue
Replication 3 1,08 0e 388

Ipoataent B £7,60 1,53 10,22 **
Arvor 84 7:903 [+ 39 V.

Total B

Aih @ @ B W W W W W W W a W B B W A W @ W W B B W s W e W Wy

Analysis of varianee for numder of nodes

A AR @ e W AR A Wr Bk W W TR S W AR AR AR A W e AR SR B W W W W A

Source of variance Weky gy Hablgbe FoValue

T I A A L B I I A A N A R RN
Begplication 3 23,56 11,08

{reatmant 8 118,88 6460 lo8l bigii,
sgroy & 206,84 8. 80

Total 76

AEP W W A S W AP A A e W A W A W S W A A R A W W S S e

Apalysis of variance for Internodal langth

T W W W W W W W W B A W G T S W S S A A A A AR D A A AR
source of variance Vel g Bybiy lebe sy ¥oValue

Ay W W W e A W W W W W W W W W I S WD W W S W AN W W W B e
Replication 3 24625 0.876

Ireataent 8 7.4 0. 307 10208 R,8,
Error 64 19,376 Qe 380

lotal 76

*+ 3ignificant at both 5% and 13 levels.
hye8s kot found to be significant,



PR o L VBT DES

Analysis of variance for Viameter of atem

D W @ B W W W s W W s S AR W W W S W W N @ s W A B e B W W

Source of variance Pelq Beie Myideade FoValue

Gh WD G W W W@ S AR GR W W U W R W R W A A W W sk B W o W W W B
igplication 3 0e401 Vel33

Ireataent B l.088 0+60 l.23 M8
Eyror 54 2.66 0. 0498

Iotal 76

U B ® m % oa W W WD M W G I G W W B W W W oa W W oW T S e

Analysis of variance for number ol days required for flowering

- ‘--Q--AQOQ.‘Q.--‘QH0'.‘"“
source oi var Dol o giia Heiigs ¥4¥alue

e dn ek W W P @ W W W B W R TS W S R W @GS W A

teplication 8 15,824 5.3l

ireataont B 143.07 7.948 3.942 **

Error &6 108,878 2,0188

Total 76

R N T T T I I aess
ARIURAR = 2R

Analysis of variance for length of pod

U W W B @ W G @ W T W A W B W G N A W W e a8 N S W & W

Source of wvariance LoFo tgde Hedetle FeValue
igplication 3 Oel?6 060837

Sreatment 8 80,45 4.47 8,30 *°¢
Brror 54 e 784 0829

Total 78

h3s Mot found to be significant,
*¢ sSygnificant at both &6 and 1S levels,
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o
Analysis of variance for breadth of pod

source of variance  U.Fe  Sedy  MeBeds  FeValue

Heplication 3 11,648 2886

Treatoent S » 14850  0el0SB 2,318 **
Eyror ] 2,309 Ooddd

iotal 76

Analysis of varispnce for nuambeyr of pods per plant

e 2% W Y M A W S W W W W W W W A e W s WD AR W W R W @O

eoupee of variance Pe¥y  Debe My Sqide FeValue

ed W ey W WD R W W W AP WD W @ D R B W W W S W W B B W A

feplication 3 L& Qe 50

Ireatmont B 132,08 7+38 4,91 *¢
Epror o4 80,70 1,60

lotal 7%

e W@ A W @ G W M A dh W W W A W W W W W R W W B W

£ AL u
Anslysis of variance for number of pods per plot

- e W P W o W I G ah W W e A W W

8

source of

Ul
iieplication 3 45431,30 15143,77

Ireataent 18 G797830,87 373761.72 21,33 **
Error | 64 940485, B

Total 76

“uqbuot.ﬁaqobn B W B W W W W W W W W e B

*s Significant at both 55 and 15 levelsge
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Apalysis of variance for weight of pods per plot

“.O-"‘Q"“",‘O.“*-*.."»0_‘Q0~
source of variance V7, Y- Mo Sede Fetalue

I R I I R I T R R T R

Replication 3 16,71 567
Ireataent B 1086.79% 87,60 17,67 *+
Epror 64 176,87 3. 58
Total 76
sk il o ALY

Analysis of variance for numbey of secds per pod

G W W W B W W W W A A W W N S A W W M e W W W W o e

dourge of variauce V7, dgide Hedl gl Fo¥alue

WY B G W A W W N W A e B R S B W W W W W @ e

agpideation 3 566434 185,446

Ireataent i3 996,63 55,988 1,104 M3

Errop 64 B688.83 4D¢ 237

dotal 756

B T T T T T

A L

Apalysis of varlance :grpﬁrmmge of dry matter content
e B e B E B Ew e m e e . m. e mE e ® .. . w w
 Souroe of varlunoy | Jefy [ Sede | Moty Silabe

seplication 3 3e 74 1o 06

ireatmeut B 8l.87 1,238 1,608 &ad

Error | 66 43,99  0.815

Zotal 7%

W G W W W W W B R W W W M @ W W T S A W W R W W
*» Significant at both 8% and 1o levels, |, _  —
KBskot fourxd to be gignificant, TANGRAU g S
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