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FRONTISPIECE




WINGED BEAN - PSOPHOCARPUS TETRAGONOLOBUS

No politicking hog wash

No vote seeking hokus pokus
Real Nitrogen enf ixing
Genus Psophocarpus

tetragonolobus

Soup and French cut

Formally served

Not only did not bloat us
But also pleased our palates
Long podded Psophocarpus

tetragonolobus.

Purple, Yellow, Brown and Green
Sometimes spotted

Sometimes clean

Grotesquely knotted

Roots unseen

Why do they call you

winged bean?



FRONTISPIECE

FRONTISPIECE




Nodulated tuber
Pole bean tall
Flowers, seed pods
Edible all

Who's the fairest
Bean of all

Soy or Psophocarpus

tetragonolobus?

Richard Buckminister
Fuller

January 1978
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INTRODUCTION

In developing countries, cultivation of legumes is the
best and quickest way of augmenting the production of food
proteins. To feed the increasing population, biologists

have been digging into nature's genetic stockpile for lesser

known plants, which could drive away famine. The biggest
interest today is in wild plants that would be brought under
cultivation of cash crops. To enrich deficient diet with
high gquality protein a plant with promising economic value
called "Winged bean" Psophocarpus tetragonolobus (L.) DC.

has been chosen for the present investigation.

The winged bean has potential for improving human diet.
The sprouts,shoots and leaves of the winged bean have the
highest Vvitamin A ever recorded in a tropical plant. Young
pod makes a succulent green vegetable and seeds virtually
duplicate soyabean in composition and nutritional value.
Both are rich in proteins, oil, minerals, vitamins, and
essential amino acids. The tubers have four times the
protein content of potato. It is impressively nutritious and
palatable diet. Due to its multiplicity of uses, it has
gained the following names, "A high protein crop for the
tropics", "Poor man's soyabean", "A supermarket on a stalk",
"the worlds premier protein crop", "a miracle crop", "A

virtual" and "Winged bean - a boon to the poor".
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In order to improve the gquality and quantity of winged
bean 1Indole-3-acetic acid (IAA), Indole-butyric acid (IBA)
and 2-chloro-ethyl-trimethyl ammonium chloride (CCC) are

used in the present investigation.

Auxin is regarded as the main factor in promoting root
initiation, growth of stem, root, leaf, adventitious root
formation, apical dominance, flowering, sex-expression,
parthenocarpy and several physiological phenomena. With
adequate knowledge of the growth regulators, it is possible
to control and improve the guality and quantity of the
plants for they induce morphogenesis. Hence in the present
study, an attempt is made to understand the impact of

Indole-3- Acetic acid.

Indole-Butyric acid is one of the most widely used
rooting promoters. In horticultural practice natural and
synthetic auxins are widely used for stimulating rooting and
the root promotion is due to higher stability of 1Indole -
butyric acid to oxidation in the plants (Hartmann and
Kester, 1983). The present work is to understand the effect

of Indole-butyric acid on winged bean.

OBJECTIVES
1. In order to find out the effect of Indole-3 Acetic acid

and Indole-Butyric acid on vegetative characters.



23 To assess the yield potential of winged bean under
different treatments of Indole-3- acetic acid and

Indole-butyric acid.

The trend in modern horticulture is towards high
planting densities using dwarf plants and this can be
achieved by the use of growth retardants. The formation of
storage organs 1is associated with the suppression of
vegetative growth. (Milthzxope and Moorby, 1966). Cathey
(1964) defined plant growth retardants as a diverse group of
chemicals which reduce stem elongation without causing
malformation. Hence a trial has been conducted with the use
of growth retardant, viz., cycocel (2-chloro-ethyl-trimethyl

ammonium chloride) on winged beans.

OBJECTIVES

1. To reduce the vegetative growth.

2. To improve the root growth.

33 To work out the efficacy of retardant.

4. To assess the guality of the pods.

5. To assess the yield potential of winged beans under

different treatments.
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REVIEW OF LITERATURE

INDOLE-3 ACETIC ACID

Julius Von Saches was the first to suggest the presence
of hormone in plants in the later half of 19th centuary.
Charles Darwin (188l1) gave first experimental evidence on

excised coleoptiles of Phalaris canariensis. Nencki and

Siebar (1883) discovered that indole-3-acetic acid 1is a
constituent of human urine. Kogl and Haagen smith confirmed
this in 1931. Later kogl and Kostermans (1934) discovered
in yeast and Thimann (1935) from the cultures of fungus,

Rhizopus suinus.

Thimann (1936) observed that auxin increases the number

of lateral roots 1in Pisum sativum. Bonner and Thurlow

(1949) found the inhibitory effects of IAA in Xanthium

strumarium, during inductive photoperiod. A decrease in

f lowering rate was noted in soyabean with high concentration

of indole-3-acetic acid (Hamner and Nanda,1956).

IAA treatment at high concentration inhibited flower
formation (Oota, 1965). Tizio et al., (1968) and Leechong
et al., (1969) regarded auxin as main factor promoting root
initiation. The natural auxin like IAA stimulates root

initiation (Delvin, 1969)-



An enhanced adventitious root formation on IAA treated

stem cuttings of Jasminum sambac was reported by Pappiah and

Muthuswamy (1976). In Richardia scabra, IAA reduced the

germination percentage (Paul et al., 1976). Basu and

Chakravarthy (1977) reported that IAA inhibited the flower

formation but stimulated root growth in Rauwolfia
serpent ina. Bhattacharya et al., (1978) reported an

increase in adventitious root formation in Abelmoschus

esculentus with the treatment of IAA.

According to Wareing and Philips (1978) IAA is involved
in internode elongation, root growth, leaf growth,
initiation of vascular tissue, cambial activity, fruit set,

fruit growth and apical dominance.

Ohta (1980) found a most effective promotion in root

formation in the seedling of Pinus thunbergii. In Brassica

campestris IAA gave good results on seed germination and

seedling growth than GA3 (Sharma, 1980). According to
Edwardo and West (1980) 1IAA and GA3 induced the elongation

of seedling in Leucaena leucocephala. IAA promoted

elongation of excised Pinus taeda hypocotyls (Carpita and

Tarman, 1982). Abdel Aziz et al., (1985) noted that TIAA
stimulated germination, increased fresh weight, dry weight,

N.P.K. concentration and uptake in Soyabean cv.Caland.



In Peas, the number of roots decreased due to
illumination of stembase (0.3 w/mz) or treatment with 10 pm
IAA or 1-10 pm GA3 (Eliasson and Nordstrom, 1985). Highest
rooting was noted at 6000 ppm of IAA in Cocoa (80-96.3%) by
Keshavachandran and Nair (1985). 1In bitter gourd, 100 ppm
of IAA enhanced hypocotyl elongation (Sharma and Govil,

1985).

A slight increase in pungency and a slight decrease in
yield 1in IAA treated onion was observed by Gaward )
(1986). Bori senko and Kornéﬁhuk (1986) observed best

rooting in Chrysanthemum when treated with IAA. According

to Die thelm (1986) IAA, IBA and GA had little effect on

yields of Vicia faba. Hicks and Nair (1986) reported that

IAA in combination with cytokinin induced growth. Hinchee
and Rost (1986) IAA increased lateral root initiation in Péa

seedlings. Foliar spray of kinetin and IAA increased the

grain yield and yield components in rice. (Kaur and Singh,

1987).

Rahman et al., (1989) observed that foliar application
of 50 mg IAA/litre increased plant height, number of
branches, pods per plant, flowering percentage, seed weight

and seed yield in Lathyrus sativus. Tejbir singh and Kumar

(1989) observed that with intermediate concentration of IAA,

there is highest nodule number and dry weight in Vigna



unguiculata. Oberholster et al., (1991) reported that TIAA

delayed the onset of pedicel abscission in terminal racemes
of soyabean. The oxidative effect of IAA may stimulate cell

division and early root formation in Phaseolus vulgaris

(vazguez and Mato, 1991). BeZhringer (1991) suggested that
IAA application delayed red light inhibition of stem growth

in pea.

Nagy et al., (1991) suggested that the accumulation of
IAA correlated well with the increased root system of intact

plants of Phaseolus vulgaris. Nordstrom and Eliasson (1991)

reported that the steady state concentration is maintained

by basipetal IAA transport from shoot apex.

Singh and Singh (1992) found that the growth
regulators namely IAA, IBA, NA and GA increased the yield of
vegetable crops. In wheat, Barbieri et al., (1992) reported
that IAA had a major involvement 1in promot ing the
development of root system. Rangacharya and Bawankar (1992)
discovered an increase in yield at 400 ppm with the growth
regulators like, NAA, IAA, ascorbic acid and salicylic acid.
Harb (1992) recorded the highest significant seed yield
(43.42 - 44.58%) in faba bean with 40 ppm IAA. According to
Clifford et al., (1992) the pod numbers in faba bean were
increased when the reproductive structures were sprayed with

IAA, GA or BA. Hinchee and Rost (1992) suggested that the



IAA/DPX - 1840 treatments inhibits the primary root
elongation and fasciated lateral root emergence. Liu
et al., (1992) suggested that IAA enhanced the elongation of

growth of segments of Vigna wunguiculata during osmotic

stress. Meena and Goswami (1992) noted that in Cajanus
cajan IAA and NAA treatments inoculated with rhizobium
produced slight changes in nitrogen distribution in nodules
and roots. Anshu Raghuwanshi et al., (1992) observed that
addition of 1IAA, Kinetin or their combinations improved

nodulation of pigeon pea.

According to Nordstrom and Eliasson (1993), IAA (1 um)

applied to Pea cuttings for 24 hours reduced the number of
roots formed. Yang et al., (1993) suggested that 1IA2
applied to Pea seedlings strongly promoted stem elongation.
Kato et al., (1993) found that 0.1 mg/litre of EGF (human
epidermal growth factor) and 2 x 10 3 M IAA, induced the

number of roots in the cuttings of Vigna angularis.

Botia et al., (1994) examined that the elongation of

etiolated hypocotyl segments of lupinus was stimulated by

acid pH and IAA.



INDOLE BUTYRIC ACID:

IBA gave best rooting in cuttings of sour cherry cv
Lutowka when treated with a concentration of 25, 50 mg/l.
(Grzyb and Czynczyk, 1975). According to Mudge and Swanson
(1978) 1IBA in combination with ethephon strongly promoted

rooting in Phaseolus aureus. Singh and Motial, (1982)

recorded an increase of 95% rooting in softwood cuttings of

Callistemon lanceolatus.

Hartmann and Kester (1983) suggested that the increase
in lateral root formation is due to higher stability of
Indole butyric acid to oxidation 1in the plant. Struve

et al., (1983) observed in Quercus coccinea, Juglans nigra

and Liriodendron tulipifera the seedlings treated with IBA

before planting increased the number of regenerated roots.
According to Pain et al., (1983) treatment with IBA gave

100% rooting in Dalbergia sissoo. Negi and Tiwari, (1984),

made a series of experiments using IBA, IAA & NAA at

different concentration on Pongamia pinnata and reported

that IBA speeds up rooting. Kumar et al., (1984) observed

that rooting of Ipomea fistulosa was increased by treatment

of IBA and adenosine monophosphate seperately or in
combination but however sprouting was unaffected by
combination treatments. Ellyard and Ollerenshaw (1984)

reported in Acacia flexifolia 4000 ppm of IBA gave the best

rooting.



1C

From the work observed by Ram and Majumdar (1983)
rooting (97.1%) and plant survival (94.3%) was increasec
when treated with a concentration of 2500 ppm of 1IBA in

Litchi.

Bassiri et al., (1985) reported that IBA was more
effective 1in establishing roots in chickpea. IBA markedly
increased root 1length, number and dry weight of wingeé
beans. (Mcardle and Boumkamp, 1985). Gatut, (1985) made a

series of experiments in Coffea arabica cuttings wusing

coffee bud extract, cow urine, IBA and Rootone F paste (NAA

+ NAAM + IBA ) and obtained best rooting in 5% cow urine ancd
3000 ppm IBA solution. Sharma and Dhir, (1985) supplementec
IBA in the medium where the vegetative axillary buds

sprouted. It resulted a good subseguent growth in

Bougainvillea.

IBA treatment improved the rooting in grapewine
(Coppola and Forlani, 1985) Cashew nut (Palaniswami et al.,

1985) and Coffea Canephora (Purushotham and Sulladmat,

1985). In order to improve the seedling survival by

improving the seedling root system in Castanopsis kawakamii

Li and Lin, (1986) used IBA in different concentration and

found that 150 ppm is ideal.

Balboa et al., (1987) found that 100 ppm of IBA

increased the rooting (93.7%) in Prosopsis.



Wiesman et al., (1989) suggested that IBA serve as the
source of auxin during the latter stages of rooting in
mungbean. An increase in rooting upto 70% was obtained in

Malus pumila due to IBA treatment (Amitrani et al., 1989).

Rooting success was highest in October for semihard wood and
softwood cuttings of Edward Rose with the influence of IBA

(Balakrishnamurthy and Rao, 1989).

Sultan et al., (1990a) observed in Lagestroemia indica

IBA at 1500 ppm increased rooting and foliage growth.

Sultan et al., (1990b) investigated in Ficus elastica and

found that 1500-3000 ppm of 1IBA gave best rooting.

Sultan et al., (1990c) also done experiments in Wisteria

florebunda wusing IBA and reported that 2000 ppm gave best

rooting.

The maximum success in rooting is achieved by using IBA

in Casuarina equisetifolia (Sunilpuri, 1990), Apricot

(Hassan et al., 1991),Pea (Cardi, 1991) and Acacia magnum

(Ahmad, 1991). Kothari et al., (1991) noted in Glycine max

highest number of shoots formed in medium containing 1IBA
along with benzyladenine. According to Nordstrom et al.,
1991) the root inducing ability of exogenous IBA was
superior to that of IAA. According to Rao and Dhir, (1991)

the foliar application of IBA increased the efficiency of Ny

fixation.

11
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Muthoo et al., (1992) observed that the highest
percentage of rooted shoots, number, length and diameter of
primary roots, number of secondary roots and terfiary roots

were obtained with 10,000 ppm IBA treatment in cherry.

According to Epstein and Ackerman, (1993) incubation of

Leucodendron discolor in IBA greatly increased the rooting

percentage.

Ruichi and Zhijia, (1994) conducted experiments using 3
plant growth retardants and IBA in Mung bean. The
effectiveness of the treatment were in the order, 1IBA
followed by growth retardant, 1IBA + growth retardant

together & IBA alone.

2-CHLORO-ETHYL-TRIMETHYL AMMONIUM CHLORIDE

Cathey (1964) defined the plant growth retardants as a
diverse group of chemicals which reduce stem elongation
without causing malformation. The trend in modern
horticulture is towards high planting densities using dwarf
plants anda this is achieved by the use of growth retardants.
Growth retardants increases the resistance to adverse
environmental conditions such as low temperature, high salt
content, and pH changes of soil. The formation of storage
organ is associated with the suppression of elongation of

vegetative growth (Milth rope and Moorby, 1966).
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Stunted growth due to CCC treatment has been reported
by Humphries and Dyson (1967) in potatoes. According to
Kaukovirta (1969), the B-nine, CCC and phosphon retarded the

stem growth of Phaseolus vulgaris.

According to Muthukrishnan et al., (1975) CCC improved
in dry matter partitioning efficiency by retarding the

vegetative growth.

Bhatt (1975) reported an increase in yield of cotton cv
MCU-1, MCU-5 and Laxmi with CCC at 40 ppm. Foliar
application of CCC (2,500 or 5,000 ppm) decreased the plant
elongation, increased the stem girth and root fresh weighﬁ
but had little effect on yield (Wojtaszek et al., 1977).
CCe increased the vyield of sweet potato (Shasikala
Khanna et al., 1980). A significant ihcrease in the vine
weight due to the application of CCC was noted by Annon
(1981). According to Shadegue and Pandita (1982), the
height and fresh weight of potato plants decreased with
increasing concentration of CCC (100-1000 ppm). Nagy and

Tabi (1982) observed a subsequent effect on the growth of
seeds treated with CCC (500, 700 or 1000 mg/l). Gurbakh

singh and Sharma (1982) found that 100 ppm CCC increased the

number of gynophores, Pods/Plant, dry pod yield and 100 seed

weight in groundnut.
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In Pelargonium zonale CCC at higher concentrations was

observed to be effective in the suppression of plant height
(Systema, 1984). Application of 400 ppm CCC on Phaseolus
vulgaris significantly decreased plant height and increased
the seed yield (Rafique-Uddin, 1984). According to 1Islam
(1984) the CCC treatment at (500 - 3000 ppm) in tomato
reduced the plant height, stem diameter, internode length,
number of leaves, fruit diameters and yield. Aboushoba
et al., (1984) noted a decreased range in plant height and
seed o0il content of sunflower treated with CCC (1000, 2000
or 3000 ppm) in combination with boric acid solution (0.5 or

0.1%).

Reicosky and Brahnam (1985) observed that with the
treatment of CCC, ethephon, mefluidide, paclobutrazol and
terpal, a reduction in plant height and an increase in yield
was noted. Singh and Rajput (1985) investigated an
improvement in pod weight, number of seeds/pod, total
protein percentage and low crude fibre percentage of the

Cyamopsis tetragonoloba with the treatment of CCC.

A reduction in plant height and pod numbers of 5

varieties of Vicia faba was noted with the treatment of 0.8

CCC/ha 1in combination with 1.5 terpal and 0.5 ethephon/ha
(Winstel, 1985). Harshan singh (1987) observed that cCcCC

(300 ppm) or ethrel (200 ppm) reduced the shedding of



flowers and immature pods and induced flowering and
development of pods with increased seed yield of soyabean.
Tovar et al., (1987) observed that the medium supplemented
with 500 ppm CCC, 5 ppm BA and 8% sucrose induced potato

tubers.

In an experiment conducted on Zea mays by Kotting
et al., (1988), the grain dry matter yield/pot was reduced
with the treatment of CCC. According to Lee (1988) CcCC (75
or 100 ppm) effectively reduced the plant height upto
about 8 weeks after planting in winged bean. CCC at 500 ppm
in combination with alar (500 ppm) reduced the plant height

and 250 ppm CCC increases the fruit yield in Lycopersicon

esculentum (Arora et al., 1989). Jasminum gradiflorum
showed highest flower vyield with CCC at 1000 ppm
(Bhattacharjee, 1989). Papenhagen (1989) observed that

Pentas lanceolata when sprayed with CCC (0.2, 0.3, or 0.4%)

decreased the plant height when compared with other growth
retardants. Shikamany and Reddy (1989) found that the
highest vyield of grapes was obtained with the treatment of
CCC (3000 ppm). CCC retarded the shoot elongation,
increased the leaf thickness and number of flower buds in

holly-hock plants (20-30%) (Tezuka et al., 1989).

15
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A reduction in plant height of sunflower was noted with
CCC application (Kumari et al., 1990). According to the
experiments conducted by Ramaswamy (1991), the treatment of
CCC at 500 ppm enhanced the yield and quality of tubers. Ma
and Smith (1991 ) found that CCC retarded the main stem apex
development and reduced the number of aborted spikelet
primordia in barley. The CCC treatments (100 and 250 ppm)
reduced the abscission percentage of buds, flowers and

immature pods in vicia faba (Rabie et al., 1991). In Vigna

radiata, treatment of CCC (1000 ppm) reduced the shoot

length, increased shoot dry weight, 1leaf area, leaf

thickness, number of pods/plant, seeds/pod and seed yield
(Shah and Prathapasenan,1991). According to Sant Prasad and

shukla (1991) the Brassica juncea when sprayed with CCC

increased seed yield and seed protein content. CCC in

combination with nitrogen increased leaf area, leaf area

ratio and leaf area duration.

Linseed sprayed with CCC or with mepiquat and ethephon
showed a decrease in plant height (Freer, 1992). Lotus

uliginosus showed a highest seed yield with 2.50 kg CCC

(Tabora and Hampton, 1992). Wasnik and Bagga (1992)

observed that Vigna radiata sprayed with CCC (500 ppm)

increased seed yield.



17

Naylor and Stephen (1993) suggested that mean grain
weight of Triticale declined as yield increased, with
nitrogen or CCC. Shah and Prathapasenan (1993) opined that

1000 and 1500 ppm of CCC treatment in Vigna radiata reduced

the shoot growth, however 1000 ppm increased the number and
dry weight of root nodules. According to Borner and Meinel
(1993), CCC treatment reduced straw height and increased the

yield in wheat.
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METHODOL OGY

Seeds of winged beans Psophocarpus tetragonolobus (L) DC.

purchased from the seed centre, Agriculture University,
Coimbatore were used for the investigations. Seeds of
winged beans were sown in the experimental plots of

Avinashilingam Deemed University.
Two sets of experiments were conducted.

EXPERIMENT I

For studying the various morphometric characters (Root
length, Shoot 1length, Petiole length, Internodal length,
Number of leaves, Number of nodules and volume of nodules)
A during the mid-vegetative period of growth, the seeds were

sown in pots and the characters were statistically analysed.

EXPERIMENT I1

The seeds were sown in statistically designed
randomized compact blocks in the research field in
Avinashilingam Deemed University and the investigations on
pods and seeds such as pod length, circumference, weight,
number of seeds/pod and weight of seeds/pod were carried out

and statistically analysed.
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EXPERIMENT I
EFFECT OF INDOLE-3 ACETIC ACID, INDOLE BUTYRIC ACID AND
2=-CHLORO-ETHYL-TRIMETHYL AMMONIUM CHLORIDE ON MID VEGETATIVE

CHARACTERS

INDOLE-3 ACETIC ACID

To study the effect of indole-3 acetic acid on
vegetative characters, different concentrations of indole-3
acetic acid were used such as 100 ppm, 150 ppm, 200 ppm and
250 ppm. Three foliar sprays were given at an interval of 7
days. A control was also maintained. On the 60th day the
plants were uprooted from the pots and the following

characters were studied.

1 Root 1length
2. Shoot length
3 Petiole length

4. Internodal length

5 Number of leaves
6. Number of nodules
s Volume of nodules

INDOLE-BUTRIC ACID

To study the effect of Indole-butric acid on vegetative
characters, indole-butric acid was wused in different
concentrations such as 100 ppm, 150ppm, 200 ppm and 250 ppm.

Three foliar sprays were given at an interval of 7 days. A
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control was also maintained. The plants were uprooted from
the pots on the 60th day and the following characters were

studied.

1. Root length
2. Shoot 1length
3w Petiole length

4. Internodal length

5 Number of leaves
6. Number of nodules
7. Volume of nodules.

2—CHLORO-ETHYL-TRIMETHYL AMMONIUM CHLORIDE

The plants were sprayed with the growth retardant,
2-chloro-ethyltrimethyl ammonium chloride at different
concentrations (250 ppm, 500 ppm, 750 ppm and 1000 ppm)
along with a control. Three sprays were given. On the 60th
day, the following characters from the uprooted plants were

observed.

1. Root length
2. Shoot length

3. Petiole length

4. Internodal length
5. Number of leaves
6. Number of nodules

7. Volume of nodules.
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EXPERIMENT II
EFFECT OF INDOLE-3 ACETIC ACID, INDOLE BUTRIC ACID AND
2-CHLORO-ETHYL-TRIMETHYL AMMONIUM CHLORIDE ON POD AND SEED

CHARACTERS

INDOLE-3 ACETIC ACID

The pods were collected from each concentration (100
ppm, 150 ppm, 200 ppm and 250 ppm) after maturation. Twenty
pods were collected at random and the following economically

important traits were studied.

1. Pod length
2. Pod circumference
3. Pod weight

4. Number of seeds/pod

5 Weight of seeds/pod

INDOLE-BUTRIC ACID
The seeds were sown in the field and 20 pods were
collected at random from each concentrations (100 ppm, 150

ppm, 200 ppm and 250 ppm). The characters studied were:

1. Pod length

2w Pod circumference
3. Pod weight
4. Number of seeds/pod

5% Weight of seeds/pod



2-CHLORO-ETHYL-TRIMETHYL
Twenty pods were
concentrations (250 ppm,

the following characters

1. Pod length

2. Pod circumference
3. Pod weight

4. Number of seeds/pod

5is Weight of seeds/pod

AMMONIUM CHLORIDE
collected at random from
500 ppm, 750 ppm and 1000 ppm)

were noted
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each

and
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RESULTS

EXPERIMENT - I

On the 60th day after sowing, the biometrical
parameters 1like root 1length, shoot 1length, internodal
length, petiole length, number of leaves, number of nodules
and the volume of the nodules as influenced by the
application of 1Indole-3 acetic acid, Indole-butyric acid,
2-chloro-ethyl-trimethyl ammonium chloride, was observed and

presented below{Plate-1 ]

EFFECT OF INDOLE-3 ACETIC ACID ON VEGETATIVE CHARACTERS {Plate-2 fiq-l]

ROOT LENGTH AS INFLUENCED BY INDOLE-3-ACETIC ACID

Indole-3 acetic acid treatment showed appreciable
increase in the results obtained for root length of winged
bean at 60 days after sowing at 150 ppm (65.86 cms) when
compared with the control (62.71 cms). Indole-3 acetic acid
when applied at the rate of 100 ppm being on a par with
control. But higher concentrations such as 200 ppm and 250

ppm showed a slight decrease when compared with the control.
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SHOOT, PETIOLE AND INTERNODAL LENGTH AS INFLUENCED BY

INDOLE-3-ACETIC ACID

Regarding the shoot ,petiole and internodal length, all
the treatments (100, 150, 200 and 250 ppm) showed a decrease

in length when compared with the control.

NUMBER OF LEAVES AS INFLUENCED BY INDOLE-3 ACETIC ACID

There was a significant influence of indole-3 acetic
acid treatment on the number of leaves at 100ppm (50.57)
150ppm (46.57) and 200ppm (45.43) compared with the control

(44.43).

NUMBER AND VOLUME OF NODULES AS INFLUENCED BY INDOLE-3

ACETIC ACID

Regarding the number of nodules, indole-3 acetic acid
treatment showed a negative result. However the volume
increased in 100ppm (0.34) and 150ppm (0.3) treatment when

compared with the control (0.2).
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EFFECT OF INDOLE BUTYRIC ACID ON VEGETATI VE CHARACTERS OF
WINGED BEAN(Plale -3 F1q-27
ROOT LENGTH AS INFLUENCED BY INDOLE BUTRIC ACID

/An  increase in the root length of winged bean was
observed when treated with Indole butyric acid. All the
treatments (100, 150, 200 and 250 ppm) significantly
increased when compared to the control (64.5 cm) and the

highest being at 250 ppm (72.3cm).

SHOOT LENGTH AS INFLUENCED BY INDOLE-BUT YRIC ACID
Indole - butyric acid treatment, regarding the shoot
length revealed a decrease in length with all the treatments

(100, 150, 200 and 250 ppm) when compared with the control.

PETIOLE LENGTH AS INFUENCED BY INDOLE-BUT YRIC ACID

There was a significant increase of Indole butyric acid
treatment on the petiole length at 100 ppm (10.26 cm), 150
ppm (10 cm) and 200 ppm (9.83 cm), when compared with the

control (9.57 cm).

INTERNODAL LENGTH AS INFLUENCED BYINDOLE-BUT YRIC ACID

The length of the internode increased significantly at
100 ppm (2.26 cm) when compared with the control (2.07 cm).
But the higher concentrations such as 150 ppm, 200 ppm and
250 ppm showed a slight decrease when compared to the

control.
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NUMBER OF LEAVES AND NODULES AS INFLUENCED BY INDOLE -
BUT YRIC ACID

Regarding the number of leaves and number of nodules,
the indole - butyric acid treatment revealed a significant
increase with all the concentrations (100, 150, 200 and 250

ppm) when compared with the control.

VOLUME OF THE NODULES AS INFLUENCED BY INDOLE BUTYRIC ACID
The volume increased slightly at 200 ppm (0.21) and 250

ppm (0.23) when compared with control (0.2).

EFFECT OF 2-CHLORO-ETHYL-TRIMETHYL-AMMONI UM CBLORIDE[P\atexL an-g.]

ROOT LENGTH AS INFLUENCED BY 2-CHLORO-ETHYL-TRIMETHYL

AMMONIUM CHLORIDE

2-chloro-ethyl-trimethyl - ammonium chloride showed an
appreciable increase in the results obtained for the root
length of winged bean. All the treatments (250,500,750 and
1000 ppm) significantly increased the root length and the
highest 1length was at 1000 ppm (85.43 cm) when compared to

the control (55.57 cm).
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SHOOT LENGIH AS INFLUENCED BY 2—-CHLORO-ETHYL-TRIMETHYL
AMMONIUM CHLORIDE

There was a significant increase of shoot length
inf luenced by 2-chloro-ethyl-trimethyl ammonium chloride.
All the treatments (250, 500, 750 and 1000 ppm) showed an

increase in the length when compared to the control.

PETIOLE AND INTERNODAL LENGIH AS INFLUENCED BY 2<«CHLORO-
ETHYL-TRIMETHYL AMMONIUM CHLORIDE

Regarding the petiole and internodal length, all the

treatments (250, 500, 750 and 1000 ppm) showed a decrease in

the length when compared with the control.

NUMBER OF LEAVES AS INFLUENCED BY 2-CHLORO-ETHYL-TRIMETHYL
AMMONIUM CHLORIDE

2-chloro-ethyl-trimethyl ammonium chloride, treatment
decreased the number of all leaves in all the treatments

given except in 1000 ppm where a slight increase is noted.

NUMBER AND VOLUME OF NODULES AS INFLUENCED BY 2-CHLORO-
ETHYL-TRIMETHYL-AMMONIUM CHLORIDE

2-Chloro ethyl-trimethyl ammonium chloride treatment
increased significantly the number and volume of the nodules
in all the treatments (250, 500, 750 and 1000 ppm, when

compared with the control.
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EXPERIMENT - II

The effect of Indole-acetic acid, Indole-butyric acid
and 2-chloro-ethyl-trimethyl ammonium chloride on characters-
such as pod length, circumference, weight, number of

seeds/pod and weight of the seeds/pod were studied.

EFFECT OF INDOLE-3 ACETIC ACID ON POD AND SEED CHARACTERS[Flg—Lj

POD LENGTH AS INFLUENCED BY INDOLE-3 ACETIC ACID

A significant increase in the length of the pod was
noted in all the treatments, 100 ppm (20.24 cms), 150 ppm
(20.33 cms), 200 ppm (21.73 cms) and 250 ppm (22.64 cms)

when compared with the control (18.09 cms).

CIRCUMFERENCE OF THE POD AS INFLUENCED BY INDOLE-3 ACETIC
ACID

The circumference of the pod increased significantly at
100 ppm (9.56 cms), 150 ppm (10.21 cms), 200 ppm (10.33 cms)
and 250 ppm (12.06 cms) when compared with the control (8.97

cms) .

POD WEIGHT AS INFLUENCED BY INDOLE-3 ACETIC ACID

All the treatments given increased the weight of the
pod (100 ppm - 28 gms, 150 ppm - 29.8 gms, 200 ppm - 31.49
gms, 250 ppm - 35.54 gms) when compared with the control

(27.53 gms).
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NUMBER OF SEEDS/POD INFLUENCED BY INDOLE-3 ACETIC ACID
The number of seeds/pod increased significantly in all
the concentrations of indole-3 acetic acid wused when

compared with the control.

WEIGHT OF SEEDS/POD AS INFLUENCED BY INDOLE-3 ACETIC ACID
The seeds/pod weight increased signficantly at 100 ppm
(5.8 gms), 150 ppm (6.42 gms), 200 ppm (6.49 gms) and 250

ppm (8.35 gms) when compared with the control (5.63 gms) .

EFFECT OF INDOLE-BUTYRIC ACID ON POD AND SEED CHARACTERS(Eig-S)

POD LENGTH AND CIRCUMFERENCE AS INFLUENCED BY INDOLE-BUTYRIC
ACID

Regarding the pod length and circumference a
significant increase is noted in all treatments given. The

pod length increased at 100 ppm (18.44 cms), 150 ppm (18.7

cms), 200 ppm (18.85 cms) and 250 ppm (19.67 cms) When
compared with the control (17.25 cms) . The pod
circumference increased at 100 ppm (9.82 <cms), 150 ppm

(10.05 cms), 200 ppm (10.78 cms) 250 ppm (11.37 <cms) when

compared with the control (9.25 cms).
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POD WEIGHT AS INFLUENCED BY INDOLE-BUTYRIC ACID

The weight of the pod increased significantly at 100
ppm (31.09 gms), 150 ppm (31.37 gms), 200 ppm (34.29 gms) ,
250 ppm (34.79 gms) when compared with the control (26.65

gms) .

NUMBER AND WEIGHT OF THE SEEDS/POD AS INFLUENCED BY INDOLE
BNTYRie ABID

The number of seeds/pod increased significantly at 100
ppm (9.1), 150 ppm (10.67), 200 ppm (10.68), 250 ppm (12.6)
when compared with the control (8.99). Seeds weight/pod
also increased significantly in all the concentrations used

the highest being at 250 ppm (7.46 gms) when compared with

the control (5.08 gms).

EFFECT OF 2-CHLORO-ETHYL-TRIMETHYL AMMONIUM CHLORIDE ON POD

AND SEED CHARACTERS OF WINGED BEAN (Fig—e]

POD LBNGIH AND CIRCUMFERENCE AS INFLUENCED BY 2-CHLORO-

ETHYL-TRIMETHYL AMMONIUM CHLORIDE:

Pod length increased significantly at all the

concentrations used and the highest at 1000 ppm (20.59 cms)

when compared with the control (18.22 cms) . Pod

circumference increased at 250 ppm (8.8 cms), 500 ppm (8.85

cms), 750 ppm (9.12 cms) and 1000 ppm (9.5 cms) when compared
with the control (8.02 cms).
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WEIGHT OF THE POD AS INFLUENCED BY 2-CHLORO-ETHYL-TRIMETHYL
AMMONIUM CHLORIDE

The weight of the pod increased significantly at 250
ppm (22.4 gms), 500 ppm (25.75 gms), 750 ppm (28.15 gms) and
1000 ppm (34.65 gms) respectively when compared with the

control (18.7 gms).

NUMBER OF SEEDS/POD AS INFLUENCED BY 2-CHLORO-ETHYL-
TRIMETHYL AMMONIUM CHLORIDE

The seeds number/pod increased at 250 ppm (10.83), 500
ppm (12.04), 750 ppm (12.62) and 1000 ppm (12.62) when

compared with the control (10.25) respectively.

WEIGHT OF SEEDS/POD AS INFLUENCED BY 2-CHLORO-ETHYL -
TRIMETHYL AMMONIUM CHLORIDE

The seeds weight/pod increased at all the
concentrations of 2-chloro-ethyl-trimethyl ammonium chloride
used and the most significant result was obtained at 1000

ppm (7.49 gms) when compared with the control (4.94 gms).

INFLUENCE OF 2-CHLORO-ETHYL-TRIMETHYL AMMONIUM CHLORIDE ON

TUBER PRODUCTION

2-chloro-ethyl-trimethyl ammonium chloride treatments
also increased the size and weight of the tubers increased
at 250 ppm (78.60 gms), 500 ppm (85.43 gms), 750 ppm (89.48
gms) and 1000 ppm (93.35 gms) when compared with the control

(60.63 gms) respectively,[ Plate-57] .
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TABLE - I

INFLUENCE OF INDOLE-3-ACETIC ACID ON

VEGETATIVE CHARACTERS OF WINGED BEAN

e o o o 0 0 0 o o e o i s s s e e e e e e e e . . s e . e . . B . . . e . . S S ———————————— —

PLANT
CHARAC-
TERS

ROOT
LENGTH

SHOOT
LENGTH

PETIOE
LENGTH

INTER
NODAL
LENGTH
(cm)

No.OF
LEAVES

No. OF
NODULES

CONTROL
100 (ppm)
150 (ppm)
200 (ppm)

250 (ppm)

88.29
83.86
83.14

13.0

44.43
50.57
46 .57
45.43

42.71

24.14
23.43

22.86

9.54

14.14

0.672

0.995

0.593

0.449

23.195

7.136

1.233

1.829

0.077

0.113



TABLE - II

INFLUENCE OF INDOLE-BUTYRIC ACID ON

VEGETATIVE CHARACTERS OF WINGED BEAN

PLANT ROOT SHOOT PETIOE INTER No .OF No. OF VOL. CF
CHARAC- LENGTH LENGTH LENGTH NODAL LEAVES NOCDULES NODULES
TERS LENGTH

(cm) (cm) (cm) (cm) (ml)
CONT ROL 64.5 92.43 9.57 2.07 34.36 16.63 0.2
100 (ppm) 67.57 89.5 10.26 2.26 34.57 22.0 0.18
150 (ppm) 67.71 87.67 10.0 2.0 39.03 22.21 017
200 (ppm) 71.17 77.17 9.83 2.0 40.57 26.43 0.21
250 (ppm) 72.30 72.86 9.33 1.67 45.67 31.0 0.23
S B 7.99 13.18 0.325 0.329 5.08 5.34 0.045

C.D 11.84 19.53 0.845 0.487 7.528 7.915 0.0656



TABLE - III

INFLUENCE OF 2-CHLORO-ETHYL TRIMETHYL AMMONIUM CHLORIDE

ON VEGETATIVE CHARACTERS OF WINGED BEAN

PLANT
CHARAC-
TERS

ROOT SHOOT
LENGTH LENGTH

PETICE
LENGTH

INTER
NODAL
LENGTH
(cm)

No .OF
LEAVES

No. OF
NODULES

VOL. OF
NODULES

CONTROL
250 (ppm)
500 (ppm)
750 (ppm)

1000 (ppm)

5557 74.71
60.31 89.37
63.0 98.5

73.86 100.86

85.43 107.86

49.14

29.86

45.13

47.0

50.86

16.5

17.33
20.14
22.14

26.17

10.80 13.67

16.0 20.26

0.74

1.102

0.327

0.484

6.81

10.09



POD
CHARACTERS
CONTROL
100 (ppm)
150 (ppm)
200 (ppm)
250 (ppm)
S.E
G« D

TABLE - IV

INFLUENCE OF INDOLE-3-ACETIC ACID

ON POD AND SEED CHARACTERS OF WINGED BEAN

POD POD POD No . OF WEIGHT OF

LENGTH CIRCUMFERENCE WEIGHT SEEDS/POD SEEDS/FOD
(cm) (cm) (gm) (gm)
18.09 8.97 27.53 10.2 5.63
20.24 9.56 28 10.75 5.8
20.33 10.21 29.8 11.7 6.42

21 .73 10.33 31.49 12.9 6.49
22.64 12.06 35.54 14.35 8.35
1.71 0.985 2.96 2.24 1.269

2.53 1.46 4.38 2.50 1.88



TABLE - V

INFLUENCE OF INDOLE BUTYRIC ACID

ON POD AND SEED CHARACTERS OF WINGED BEAN

POD POD POD POD No .OF WEIGHT OF
CHARACTERS LENGTH CIRCUMFERENCE WEIGHT SEEDS/POD SEEDS/POD
(cm) (cm) (gm) (gm)
C ONTROL 17.25 9.25 26.65 8.99 5.08
100 (ppm) 18.44 9.82 31.09 9.1 5.24
150 (ppm) 18.7 10.05 31.37 10.67 5.99
200 (ppm) 18.85 10.78 34.29 10.68 6.07
250 (ppm) 19.67 11 37 34.79 12.6 7.46
S.E 1.386 0.698 5.33 1.345 0.997

C.D 2.054 1.034 7.90 1.99 1.478



TABLE - VI

INFLUENCE OF 2-CHLORO-ETHYL TRIMETHYL AMMONIUM CHLORIDE

ON POD AND SEED CHARACTERS OF WINGED BEAN

s e R e i s e s s e e i e s i s i i i s i W s S e o e S ———————————— ————————————

POD POD POD POD No .OF WEIGHT OF
CHARACTERS LENGTH CIRCUMFERENCE WEIGHT SEEDS/POD SEEDS/POD
(cm) (cm) (gm) (gm)
CONTROL 18.22 8.02 18.7 10.25 4.94
250 (ppm) 18.93 8.80 22.4 10.83 62
500 (ppm) 19.25 8.85 25.75 12.04 6.24
750 (ppm) 19.72 9.12 28.15 12.62 6.98
1000(ppm) 20.59 9.50 34.65 12.62 7.49
S.E Y177 0.857 4.801 3-391 8-996

C.D 1.744 1.269 7.194 1.758 1.31
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Fig. 2

INFLUENCE OF IBA ON VEGETATIVE
CHARACTERS OF WINGED BEAN
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INFLUENCE OF CCC ON VEGETATIVE
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Fig. 4

INFLUENCE OF IAA ON POD & SEED
CHARACTERS OF WINGED BEAN
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Fig. 6

INFLUENCE OF IBA ON POD & SEED
CHARACTERS OF WINGED BEAN
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Fig. 6
INFLUENCE OF CCC ON POD & SEED
CHARACTERS OF WINGED BEAN
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DISCUSSION

EFFECT OF INDOLE-3-ACETIC ACID ON WINGED BEAN

The results obtained with the present study indicate
that 150 ppm of IAA promote root length in winged bean.
This is in agreement with the earlier work in Jasminum

sambac (Pappiah and Muthuswamy, 1976), Rauwolfia serpentina

(Basu and Chakravarthy, 1977), Abelmoschus esculentus

(Bhattacharya et al., 1978), bean (Friedman et al., 1978),

Pinus thunbergii (Ohta, 1980), Cocoa (Keshavachandran and

Nair, 1985), Pea (Hinchee and Rost, 1986), Chrysanthemum

(Borai—senko and Koreﬁ%huck, 1986), Phaseolus vulgaris

(Vazquez and Mato, 1991 and Nagy et al., 1991), Pea
(Nordstrom and Eliasson, 1991 ), wheat (Barbieri et al.,

1992), Pea (Hinchee and Rost, 1992), Vigna angularis (Kato

et al., 1993) and Lupin (Botia et al., 1994) which

demonstrated that IAA increased the root length.

The experimental results of IAA increased the number of
leaves at 100, 150 and 200 ppm. However IAA decreased the
shoot, internodal and petiole length. As in the present
study an increase in leaf growth was noted by Wareing and
Philips (1978) and Tejbir Singh and Kumar (1989) in Vigna

unguiculata. Regarding the shoot length the results

obtained in the present study is in contrary to the reports
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of Sharma (1980) in Brassica campestris, Edwardo and West

(1980) in Leucaena leucocephala, Sharma and Govil (1985) in

Bitter gourd, Carpita et al. (1989) in Lathyrus sativus,

Behringer (1991) in garden pea, Barbieri et al., (1992) in

wheat and Yang et al., (1993) in pea.

The experimental results of IAA showed an increase 1in

the volume of the nodules at 100 and 150 ppm. The results
for the volume of nodules is in agreement with the results
obtained in Pigeon Pea (Anshu Raghuwanshi et al., 1992),

Soyabean (Fedorova et al., 1992), Vigna sinensis and Cajanus

cajan (Tejbir singh and Kumar, 1989) and Casuarina

equisetifolia (Sunil Puri, 1990) which revealed an increase

in the volume and number of nodules.

IAA significantly increased the pod length,
circumference, weight, number of seeds/pod and weight of
seeds/pod. As in the present study, the vyield parameters

were increased with the treatment of IAA 1in Vicia faba

(Die thelm, 1986), Sunflower (Naphade et al., 1986),
Pearlmillet (Rangacharya and Bawankar, 1992) Gossypium

barbadence (Sakr et al., 1986), Faba bean and Cotton (Harb

1992), Lathyrus sativus (Rahman et al., 1989), Soyabean

(Federova et al., 1992) and faba bean (Clifford et al.,

1992).
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EFFECT OF INDOLE-BUTYRIC ACID ON WINGED BEAN

The results obtained with the present study show that
IBA singificantly increased the root length of the winged
bean at all the concentrations. As in the present study,
IBA induced the root growth in cherry (Muthoo et al., 1992),

Pisum sativum (Cardi et al., 1991), apricot (Hassan et al.,

1993), Olive (Daoud, 1989), Coffea arabica (Gatut

suprijadiji, 1985), Callistemon lanceolatus (Singh and

Motial, 1986), Coffea canephora (Purushotham and Sulladmat,

1985), Prosopsis (Balboa et al., 1987), Cicer (Bassiri et
al., 1985), Litchi (Ram and Majumdar, 1983), Phaseolus

(Jarvis and Ali, 1984) and Acacia magnum (Darus Haji Ahmad,

1991).

The experimental results of IBA showed an increase 1in
the internodal 1length, petiole length, number of leaves,
number and volume of nodules. This is in agreement with the

earlier work in Lagestroemia indica where best foliage was

obtained with the treatment of 1500 ppm IBA (Sultan et al.,
1990). Sharma and Dhir (1985) noticed sprouted axillary buds
with the IBA treatment in Bougainvillea. Kumar et al.

(1984) found an increased sprouting with IBA application 1in

Ipomea fistulosa. The experiments of Rao and Dhir (1991) in

Vigna radiata and Sunil Puri (1990) in Casuarina

equisetifolia showed that IBA significantly raised the
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efficiency of nitrogen fixation. The present experimental
results showed a decrease in the shoot length of winged bean
with the treatment of IBA and it is not in agreement with

the earlier work in Glycine max (Kothari et al., 1991).

In the present investigation IBA significantly
increased the pod length, circumference, weight, number of
seeds/pod and weight of seeds/pod. This is in agreement'

with the early work in Acacia magnum (Ahmad,1991) where 500

ppm IBA was best for propagation.

EFFECT OF 2-CHLORO-ETHYL-TRIMETHYL AMMONIUM CHLORIDE ON
WINGED BEAN

The experimental results reveal an increase in the root
length, number of nodules and volume of the nodules due to
CCC treatment. This is in agreement with the results of
early work in faba bean (Soleman et al., 1988) and Potato
(Shadeque and Pandita, 1982) where the guality and tubers
were increased with the application of CCC. This is also in
agreement with the work of Shah and Prathapasenan (1993) in

vigna radiata where CCC increased the nodulation.

The results obtained from the present study indicate
that the CCC treatment increased the shoot length and
decrease the petiole length, internodal length and number
of leaves. This is in agreement with the early work in

tomato (Islam, 1984) and hollyhock plants (Tezuka et al.,
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1989) where CCC reduced the internodal length and the number
of 1leaves. But it is not in agreement with the work in
sunf lower (Aboushoba et al., 1984) and Mustard (Sant Prasad
and Din Shukla, 1991 ) where the leaf area increased with CCC
concentration. The results were not in agreement with the
early work in Linseed (Freer 1992), Barley (Ma and Smith

1991), Tomato (Arora et al., 1989), Phaseolus vulgaris

(Rafique - Uddin 1984), Pelargonium zonale (Systema 1984)

and Vicia faba (Winstel, 1985) where CCC reduced plant

height.

The experimental results showed that CCC increased the
pod length, pod circumference, pod weight, number of
seeds/pod and weight of seeds/pod. As in the present study
the yield was found to be increased in cotton (Bhatt, 1975),

Groundnut (Sharma 1982), Phaseolus vulgaris (Rafique-Uddin,

1984), Cluster beans (Singh and Rajput, 1985), Soyabeans
(Harshan Singh, 1987), maize (Kotting et al., 1988), Grape
(Shikamany and Reddy, 1989), Mungbean (Shah and
Prathapasenan, 1991), Mustard (Sant Prasad and Shukla,

1991), Lotus wuliginosus (Tabora and Hampton, 1992), Vigna

radiata (Wasnik and Bagga, 1992) and Wheat (Borner and

Meinel, 1993).



Summary and Qonelusion
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SUMMARY AND CONCLUSION

INDOLE-3-ACETIC ACID

In the present investigation 1Indole-3-acetic acid
increased the root length at 150 ppm. The number of leaves
increased significantly at 100, 150 and 200 ppm. A slight
reduction was noted in shoot length, petiole length,
internodal length and number of nodules due to IAA

treatment. However, the volume of the nodule increased at

FOR snea L EO pEEms

The concentration of IAA was directly proportional to
the stimulation for the following characters, Pod 1length,
Pod circumference, Pod weight, Number of seeds/pod and

weight of seeds/pod. The stimulation was significant at all

the concentrations.

INDOLE-BUT YRIC ACID

IBA treatment increased the length of the root
significantly at all the concentrations. But the shoot
length was reduced with IBA at all concentrations. IBA
increased the petiole length, internodal length, number of
leaves, number of nodules and the volume of nodules. The
significant increase was noted in petiole length at 100, 150
and 200 ppm, in internodal length at 100 ppm and all the

concentrations used increased the number of leaves and
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nodules significantly. The volume of the nodule showed =&

slight increase.

IBA treatments increased the length of pod, pod
circumference, pod weight, number of seeds/pod and weight of

seeds/pod significantly at all the concentrations.

2-CHLORO-ETHYL-TRIMETH YL AMMONIUM CHLORIDE

CCC treatments increased the length of the root
significantly at all the concentrations. The petiole
length, internodal length, number of leaves decreased due to
CCC treatment. The shoot length, number andg volumes of
nodules increased in all the concentrations and it was

directly proportional to the concentrations used.

Regarding the vyield, all the concentrations of CCC
significantly increased the pod length, pod circumference,
pod weight, number of seeds/pod and weight of seeds/pod of

the winged bean.

To conclude 1AA, IBA and ccCcC increased vyield by

improving the characters of pod and seed in winged bean.
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