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1, INTRODUCTION

Cultivated groundnut Arachis hypogaea L. now

grown throughout the tropical and warm temperate regions
of the world,'orig;nated in Brazilian-Paraguan Centre
(Krapovickas, 1969). This is the only oil seed legume
where the economic parts are bdrné under the ground.
Thls subterranean fruit bearing habit hinders
visualisation of yield potential of the plant before
harvest. Hence it is described as an "unpred%ctable"

legume.

On the basis of branching pattern, Gregory et al.
(1951) and Krapovickas (1969) identified four botanical
groups viz. hypogaea and hirsuta (Virginia peanuts)

vulgaris (Spaniéh peanuts) and fastigiata (valencia

peanuts). According to them, only Virginia peanuts
belonging to hypogaea and hirsuta groups possessed marked

and long lasting seed dormancy unlike other two types.

Groundnut 1s cultivated in diverse agro-environ-
mental conditions all round the world. In Semi-Arid
Tropical areas or otheryise known as SAT areas like
India, Senegal, Nigeria, Sudan etc. it is an important
cash crop in subsistence farming. With 25 per cent

protein and 50 per cent oil, it forms an important foqd



source as well. Within the SAT countries, India has
the largest groundnut area and production. It produces
about 52 per cent of the combined output of all the

SAT countries.

In India groundnut occupies an area of 7.8
million ha. (1988-89) with a total production.of

6.8 million tonnes. ' The productivity is 869.7 kg/ha.

In Kerala, groundnut is widely grown in Palghat
District. Of late it is spreading to other districts
also. The total area under groundnut in Kerala is
14894 ha. (89-90) and the total production:is 14741
tonnes (89+90). More than 99 per cent of the area and
production:in Kerala is from Palghat, where two crops
are mainly taken, first crop during May-June to August-
Septeﬁber énd second ‘during September-0October to

January-February, with supplemented irfigation.,

At the time of harvest of the first crop,
monsoon showers are likely to occur. If the harvest
coincides with rain, seeds of bunch type which are
normally nondormant, begin to germinate in the field
itself. Considerable loss occurs to the farmers by
sprouting in the field. In such situations, dormant

varietles are a boon to the cultivator.



A contrary situation is that seeds produced in

one season cannot be utilised for succeeding season.

Thus prolonged dormancy becomes a handicap in such

situations. So we can rightly say that dOfmancy is

an important factor in groundnut seed production. It

can be beneficial when dormancy prevents mature seeds

from sprouting before harvest. It can be detrimental

when prolonged dormancy hampers taking a second crop

immediately after harvest. As such, the idezl thing

willl be to have high yielding short duration types

with short dormancy period of 20-30 days.

Considerable efforts are under way to improve

the above situation, in recent years. It was in this

background that the present investigation was undertaken

in groundnut with the following objectivesy

1,

To screen the groundnut germplasm comprising of
diverse genotypes for seed dormancy and to classify
them into dormant and nondormant types.

of

To determine the periodAdormancy of the genotypes.

To assess, the role of different entities of seed in

delaying germination.



‘To £ind- out the effect of different presowing

treatments in breaking dormancy.

To investigate the nature of inheritance of
dormancy by using selected materials with

contrasting traits to the maximum.
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2. ‘REVIEW OF LITERATURE

2.1 Definition

‘Seed is the most important reproductive unit
which develops frcﬁ the ovule in flowering plants
following fertilisation. The essential constituents
of the seed are the embryo, seed coat and reserve food
which may be stored in cotyledons, endosperm, perisperm

or very rarely in hypocotyl.

One of the most important problems in seed
physiology is the failure of otherwise viable seed to
recommence development immediately when supplied with
water and oxygen at a'temperature favourable for plant
growth. Such a failure.to germinate is normally termed

dormancy and is a wide spread phenomenon.

Harrington and Knowles (1939) have defined seed
dormancy or after ripening as one which refers to fhe
rest period of a mature seed in the presence of conditions
favouring germination and no apparent physical impediment

to germination.

According. to Shanmugasundaram (1953), dormancy

or after ripeﬁing of the grain is the character which



relates to the resting period from the time the seed
1s harvested till such time when good germination is

optained, if sown.

vegis (1964) has reported that true dormancy
is a condition in which growth cannot be resumed

whatever external coﬁdition may be.

However, the seeds that are normally germinable,
can be induced to become dormant if maintained at
unfavourable environment for a time. This is termed
secondary dormancy. The period during which the seed
regains its.ability to germingte was termed dorméncy by
Roller_g; al. (1962) while it was termed ‘'rest period‘

by Mayer and Anderson (1963).

Nobble and Havlein (1877) were the pioneer
workers who reported dormancy in weed seeds. Subsequently

2 number of workers reported dormancy in various crops.

2.2 Dormancy in relation tvo plant characters in groundnut

varieties of groundnut are classified into
different botanical groups based on their growth habit.

Seed dormancy in the case of groundnut depends on the



botanical variety. Early maturing bunch varieties
have nondormant seed.:- It has also been found that
runner types have long lasting dormancy (Stokes and

Hull, 1930; John et al., 1948).,

Gelmond and Nakamura (1963) while studying
the effect of environmental conditions during growth
on the dormancy of peanut seeds of 8 cultivars
including Virgina, Spanish and valencia observed
that seeds of Spanish and Valencia types had only
slight dormancy, lasting a few weeks, The Virginia
types showed long lasting dormancy. The intensity
of dormancy'of Virginia types varied with countries

though duration was uwnaffected.

From a study on 16 groundnut varieties, Patil
(1967) indicated that the four varieties which were
relatively more dormant, were from the semispreading
and spreéding types and had longer maturity periods.
The others which were nondormant belonged to the bunch

type.

Sreeramulu (1968) found that seeds of spreading
groundnut TMV-3 were dormant immediately after harvest
and needed 40 days of dry storage at 30-33°¢ for normal

germination.



Varisai Muhammad and Dorairaj (1968) screened
206 bunch g;oundnut varieties for dormancy under
irrigatead conditions. Only six varieties recorded
90 per cent' or more dormancy over a period of 15-20
days after pod maturity. The popular bunch strain of
Madras TMV-2 recorded 25 per cent seed dormancy. None

of the bunch varieties studied was completely nondormant.

In contrast, Varisai Muhammad et al. (1969)
from another experiment reported that bunch type

groundnuts AH 7607 and AH 7608 had strong seed dormancy.

Lin 'and Chen (1970) on examination of 56 varieties,
indicated that there existed significant differences in
the length of dormancy period among the varieties. The
varieties were classified into three groups according to
the length of dormancy period and the fourth group haviqg
no dormancy. Dormancy per cent at two and fourteen days
after harvest was significantly correlated with length
of dormancy period. In general the post harvest after
ripening period lasted from weeks to months depending on

the variety.

Bailey and Bear (1973a) noticed that Spanish and

Valencia types (ss. fastigiata, vars. vulgaris and

fastigiata) were frequently lacking dormancy. Certain




Spanish and Valencia genotypes showed as much as
70 per cent seed dormancy and one Virginia type as
little as 3 per cent when seeds were cured to a

moisture content of 5~7 per cent in 8-16 days.

Serigupta et al. (1977) studied the germination
behaviour and seed dormancy gf nine varieties of
groundnut. Buﬁch types were nondormant WBiie spreading
and semi-spreading types had prolonged seed dormancy.

The period 'of dormancy varied among the varieties.

Sobhan and Khandakar (1980) reported that of
the ten cultivars tested, only Dacca No.l showed
100 per cent germination 52 days after harvest. all
cultivars except Wadia No.5 had 80-100 per cent
germination 70 days after harvest. The number of days
required for germination after soaking was greater. at

84 to 99 days after harvest than at 74 days.

Zade et al. (1986) studied the germination per
cent of seeds of fourteen virginia Runner and eleven
virginia Bunch cultivars, 25, 40, 55 and 70 days after
harvest. In both groups, dormancy was broken by 55 days
after harvest. Early dormancy break was observed in
Virginia Runner cultivar, GAUG-10 and Virginia Bunch

cultivars, UF 70-103, BG-1, BG-2 and T-64. Late



10
10

dormancy break was observed in Virginia Runner
cultivars M=37 and Kadiri 71-1 and'virginia Bunch
cultivar Kadifi-z. In some, the dormancy breaking
was gradual while in others it was sudden notably in
UF 70-103 and T-64 where the increase in germination
per cent between 25-40 days after harvest was more
than 90 per cent. The rapidity of dormancy breakage

and duration of dormancy were not related.

Further more, the dormancy period of the
variety varied from year to year (Gavrielith, 1962).
Gautreau (1984) in a study on the variation in dormancy
of six early and semi early groundnut cultivars, found

that germination rate varied between years.

The dormancy of groundnut seed also appeared to
depend on its position in the pod. The basal seed in
a pod had more dormancy tham the apical ones having
comparable maturity (Shibuya, 1932; Toole et al., 1964
and Patil, 1967). The greater tendancy .for dormancy of
the basal seed than the apical one was also reported by

Kefring and Morgan (1970).
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2.3 Mechanism of dormancy

Causes of seed dormancy appear to vary in
differentlcrops. Mayer aﬁd Anderson (19€3) had listed
sixlpossible causes of seed dormancy viz., (1) impermeabi-
lity of seed coat to water, (ii) mechanical Tresistance of
seed coat, (iii) imperﬁeability of seed coat to oxygen,
(iv) presence of rudimentary embryo, (v) dormancy of

embryo and (vi) presence of germination inhibitors.
Nikolaeva (1977) had given a detailed classifi-
cation of various mechanisms involved in primary seed

dormancy.

(A) Exogencus/coat imposed dormancy

A-1 Physical - due to impermeability fo water
and 02
A-2 Chemical - due to the presence of inhibitors

in the coat
A-3 Mechanical - due to mechanical resistance of
coat to embryo expansion
(B} Endogenous/Embryo dormancy

B=1 Morphological - due to immature embryo

B=2 Physiological -~ due to physiological inhibiting

mechanisms in the seed



(C), combined dormancy - different dormancy

causing mechanisms occur simultaneously

Seed coat characters in Leguminosae (Ewart 1908;

Wwhite 1908) were found to be responsible for. dormancy.

Comparatively less is known about the nature

of dormancy in groundnut.

Stokes and Hull (1930) commented that dormancy
in runner type groundnut varieties was not due to

impervious seed coat.

Toole et al. (1964) noticed that seed coat
provided a éiffusion 6r,permeable barrier since the
removal of seed coat cOuld_increase germination of
dormant groundnut seeds but the removal appéared
secondary to subsequent conditions or seed treatments.
Presence of germination inhibitors in the seed coat was

also reported by them.

Patil (1967) studied the dormancy in relation
to maturity of groundnut pods. He harvested the
developing pods at 30, 40 and 60 days after flowering
and seeds were kept for germination under different

treatments. It was noticed that excised embryo



irrespectiye of the stage of development, had very
high percentage of germination while intact seeds

did not gerﬁinate. He, therefore, concluded that
dormancy in the varieties was not associated with the

dormancy of embryo.

Sreeramulu (1968) noted the presence of
inhibitors in seed coat, cotyledons and embryo axes

of dormant TMV=3- seeds of groundnut.

The problem of nongermination of freshly
harvested noﬁdormant)TMVhZ groundnuf seeds was studied
by Sreeramulu and Rao (1968a). They found fhat
nongermination was due to mechanical resistance of
seed coat to the growing embryo axis and this could be
eliminated by drying the seeds for 4 days at laboratory
temperature (33—35°C)‘or by treating them with éscorbic

acid and thiourea.

Sreeramulu and Rao (1968b) reported that
leaching §f dormant TMV-3 groundnut seeds, entire,
after removal of seed coat and of the excised embryo
axes resulted in germination and growth although stunted
in the latter two treatments, '‘evidently due to leaching

of growth inhibitors. The entire seeds leached or
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unleached as also unleached seeds without seed coats

and uhleached embryo axes did not germinaté Or groOw.

Sreeramulu and Rao (1971) suggested the possible
role of endogencus inhibitors, phenolic acids and

coumarin in the development of seed dormancy in

groundnut.

Rao and Rao (1972) studied the influence of
removal of 'seed coat and intensive leaching of dormant
groundnut seeds of TMV-3 on germination and mobilisqtion
of carbohydrate in the cotyledons. Decoating by itgelf
induced germination (40%) and leaching improved it to
ioo per cent. However, seeds with intact seed coat
failed to germinate evén after continuous leaching for
six hours. Seed coat retarded the removal of inhibitors
and evenICQntinuous leaching of infact seeds facilitated
only partiél'removal of inhibitors as these seeds did

not germinate.

A éhysiological comparison was made between
dormant TM?;l and nondormant TMV-2 groundnut varileties
by Vaithialingam and Rao (1973a). uThe water absorption
capacity of the nondormant variety was more than that of
the dormant strain. Presence of inhibitors in the seed

coats, cotyledons and the primary axes of dormant variety



5

was well established. The inhibitors were more in
the embryo region than seed coats of TMV=1l. These
inhibitors had retarding effect on shoot and root

development.

Sengupta et 'al. (1977) reported that tightly
attached seed coat was one of the factors that delayed
the germination in dormant groundnut varieties. Its

L

removal #nhanced germination in some cultivars studied.

2.4 Biochemical nature of dormancy in groundnut seed

'Seed dormancy 1s still a puzzling phenomenon
which challenges scientists to investigate the anatomical
and physiological changes during dormancy breaking

process.

It was indicated by Nagarajan and Gopalakrishnan
(1958) that the nondormant nature of bunch type groundnut
was related to. the presence of water soluble auxin like

i
substance in the seeds.

A comparative study of the catalase activity
2
during the development of dormant var. TMV-3 and
nondormant var. TMV-2 was made by Sreeramulu and Ravu

(1967)« 1In both varieties, catalase activity in the
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cotyledons increased during the development of the
seed upto 40 Aays and then went down while in the
embryonic axis a continuous rise was observed till
maturity, in both. The catalase activity remained at
higher level in the embryonic axis of the nondormant
seed. A decrease was observed in the activity in

the dormant ones at the same time.

Sreeramulu and Rao (1971) monitored seed
development in groundnut cultivars TMV-2 {nondormant)
and TMV-3 (dormant). The content of total phenols
per seed increased as the seed métured, but at almost
all stages the levels wére!higher in dormént ones.

The contents of inhibitory phenolic acids were higher
and that of synergistic ones lower in dormant ones

than in noﬁdormant ones at all stages of development.
Dormant conﬁained more coumarin than nondormant. .
Compared to phenolic acids, coumarin ¢ontent was very
high in dormant and nondormant seeds and was higher in
the former. In mature.seeds the activity of chlorogenic
acid phenoiase was higher than P-HBA phenolase and the
levels of bbth these enzymes were higher in nondormant

seeds.

Sreeramulu and Rao (1972) reported that GA like

substances increased rapidly between 20 and 40 days of



development in the szeds of nondormant and dormant
cultivars, the increase being greater in nondormant
cultivars. 'rThis was followed by a decline, the rate
being greater in dormant than nondormant cultivar.
The peak of GA activity was observed just before the

seeds reached their maximum weight.

The physiological differences between dormant
TMV-1 and nondormant TMV-2 groundnut varieties in
respect of.éugar content, catalase activity and
respiratory rates were studied by Vaithialingam and
Rao (1973b). The dormant variety contained more
sucrose in both cotyledons and primary axes which
appeared to be one of the factors associa£ed with
dormancy. bnder soaked conditions, the nondormant
variety contained glucose in addition to sucrose. The

catalase ac?ivity and respiratory rates were more in

nondormant than dormant varieties.

Physiological comparisons of the dormant  and
nondormant groundnut vérieties were made with particulaf
reference to the aistribu£ion of amino acids and protein
by vaithialingam and Rao (1973c). The contents of total
free amino acids in the primary axes of TMV;llwere more
than that of TMV-2. The dry fractions of'primary axes |

and cotyledons of TMV-1 contained more amino acids than
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imbibed fractions. Dormant TMV-1l contained more of
protein tﬁan the nondormant TMV=2. Thus they suggested
that high accumulation of total free amino acids and
protein might have an inhibitory influence on the

germination of seeds.

The possibility that germination of peanut
seeds (loss of dormancy) might be controlled by the
level of RNA and/or protein synthesis was suggested

by Ketring (1975).

Perl (1982a) found that cell free extracts of
groundnut seeds synthesised 0.6, 0.1, 0.4 n mol ATP/min.
on g protéin in the presence of AMP+Phbsphoenolpyruvate,
'NADH2 + PEP and NAD + PEP respectively. Only with
NADH, + PEP, there was higher activity in the extracts

f rom nondorhant than from dormant seeds.

Ripening and dormancy breaking of groundnut was
accompanied by an increase, followed by a decrease, in
the ability to accumulate ATP in the embryonic axes and
cotyledons (Perl, 1982b). Concentratioa of ATP and also
ADP decreased consequently during dormancy breakinge.
Germination ability was correlated with decrease of
ATP in £he embryo while dormancy breaking was associated

with decrease of ATP in the cotyledons.
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Huang and Fu (1983) observed that nondormant
groundnut seeds produced ethylene during germination.
The vigour of the seed was correlated with the amount

and pattern of ethylene release.

Ketring and Pattee (1985) stored seeds of
groundnut cultivar NC.1l3 at 2-5°C for 193-242 days and
tested them at 28 days interval for germination,
ethylene production and lipoxygenase activity.
Lipoxygenase activity was lower for mature than
immature seeds and increased greatl& during-storage.
Progressive 'increase in ethylene production and |
germination and decrease in the lipoxygenase activity
after heat treatment of seeds led to the conclusion
that ethylene production and germination occured
simultaneously with lipoxygenase activity and that
metabolites from latter might serve as substrate for

ethylene production.

Swamy and Sandhyarani (1986) assayed the levels

of (a) glucose, 6 - PO, dehydrogenase (b) 6 phospho-

4
gluconate dehydrogenase and (c) aldolase in dormant and
nondormant purelines of groundnut. In dormant lines,
cotyledons showed increased levels of activity of

(a) and (b) éuring dry storage after ripening, while the

embryonic axis did not exhibit detectable levels of



enzyme activity immediately after harvest, the
activity appeared after a period of dry storage.
Kinetin tfeatment increased aldolase activity in

the embryonic axis, compared with control. In
nondormant types, activities of (a) and (b[ increased
shafply both in cotyledons and embryonic axis while
activity of {(c) decreased in the cotyledons and
increased in the embryonic axis between 24-96 hours

of germination. ABA inhibited enzyme activities.

2.5 Induction of dormancy in groundnut

Rao and Rao (1970) reported that‘NAA and MH
(10 ppm} reduced water uptake by seeds. NAA inhibited
seedling growth more strongly than MH in groundnut.
MH reducedlrespiratory activity of the embryo axis

to a greater extent.

Nagarjun and Radder (1983a) showed that MH
sprayed 60 days after sowing was superior to that
sprayed 75 or 90 days after sowing in inducing seed
dormancy in groundnut. But 250 ppm sprayed 60 days
‘after sowing was as good as higher concentrations
sprayed at later stages in inducing seed dormancy.
Reduction in moisture content and catalase activitg
were correlated with increasé in the degree of seed

dormancy.



Gupta et al. (1985) observed that foliar spray
of 15 x 103 or 20 x 103 ppm MH applied to groundnut

seeds 90 DAS increased seed dormancy.

2.6 Methods of breaking dormancy in groundnut

2.6.1 Predrying

Hull (1937) found that in seeds of Florida
Runnder, the duration of dormancy was a fungtion of
storage temperature and age.of seéds. The rest
requirement dropped suddenly in the seeds stored at

20—25°C and even more so in those stored at 40°C.

Baily et al. (1958) observed that fresh seeds
of Virginia bunch 67, when stored at 400-— SOOC had
3 shorter dormancy than those stored at 30°%c. Moisture
content did not seem to be a decisive factor in after

ripéning.

McFarland and Smith (1966) found that predrying
at 40°C after stack drying in the field for one month
completely overcame dormancy‘in Florigiant, Atkin
runner and Va 56-R. . Without stack drying 4 per cent
and 1 per cent dormancy respectively, stil)l remained

in Atkin Runner and Va 56-R, the most dormant types. -



Shazrir (1978) noticed a direct correlation
between increased ‘storage temperature and accelaration
of after ripening in dormant groundnut seeds stored at
temperature between five and 45°¢c. Piercing and
pre-soaking had no effect on seeds in very deep
dormancy or on intact seeds of K 131. As after
ripening progressed, so did the increase in percentage
of germinating seeds with mechanical damage as compared
with undamaged control. It was suggested that dry
storage at high temperature accelerated an oxidation
mechanism involved in dormancy breaking and caused
changes in permeability of seed tissues. Increased
permeability enabled the exit of inhibitory substances
from seed and also provided easy access of 02 £o the
embryo. Such permeability changes took place during

natural after ripening.

Rehim et al. (1980) compared the germination of
groundnut variety Florunner seeds which were soaked in
hot water (Sboc) for 15-20 min. or agueous acetone
solution with that of dry seeds or seeds soaked in
water at 25°C for 20 min. Germination and seedling .
vigour were highest with hot:- water or acetone treatments.
Drying at 40°C after hot water or acetone treatment

reduced fungal growth.



2.6.2 Effect of aqueous extract/leaching

Pillai (1966) found that germination of TMV-1
seeds increased with treatment of seeds with aqueous
extracts from nondormant seeds of TMV=2. This study
using dormant TMV-1 seeds 20 days after harvest,
revealed that difference in concentration of the
extract 4id not bring about significant difference in
germination percentage between treatments other than
control. The optimum concentration ranged from 250 ml
to 4000 ml. For practical purposes, it was sufficient
to use lower concentration to economise the treating

material.

Sreeramulu and Rao (1968b) and 1969) observed
that germination could be improved by leaching dormant

seeds after removal of seed coat.

Rao et al. (1972) observed the possibility of
breaking dormancy of groundnut seeds by subjecting the

decoated seeds to running water for six hours.

Sengupta et al. (1977) based on a study of
soaking seeds with seed leachates in nine groundnut
genotypes showed that, dormant varieties did not

germinate in the leachates obtained from nondormant



seeds. On the other hand, leachates of dormant

seeds had little effect on nondormant seeds.

Nagarjun and Radder (1983b) suggested that
a practical method of inducing germination in dormant
varieties was leaching of gseeds in running water.
Seed leaching increased the rate of germination in

Karad 4-11 but not in 8230.

2.6.3 Effect of chemicals

Shibuya (1938) reported that indole-3 acetic
acid in lanolin (0.1 g of IAA/g of lanolin) applied
to exposed radical end of dormant peanut seeds stimulated
germination. However, 1t was necessary to wound the
tissue to allow penetration of the hormone, since
wounding or IAA lanoline alone, d4did nét stimulate
germination. Also 90 per cent germination was achieved
only after drying the pods under natural conditions
for one week and determining germination at the end of

two weeks.

Toole et al. (1964) after a study with seeds
of virginia bunch type groundnut seeds repcrted that

dormancy could be broken by ethylene.
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Ketring and Motgan (1969) based on a germination
study of peanut varieties having dormant and nondormant
seeds found that ethylene was associated with germination
process of nondormant seeds and participated in breaking

dormancy of dormant seeds.

Ketring and Morgan (1970) observed that IAA did
not stimulate ethylene production by or germination of
dormant NC-13 Vvirginia type peanut seeds to any extent.
GA at 5 x 10~ %M stimulated ethylene production by
apical seeds and germination to only 40 per cent above
the controi. The more dormant basal seeds wers affected
even less by GA thah the apical seeds. Ethylene gas
stimulated germination to'85 per cent above the control
in apical and basal seeds. 2-chloroethyl phosphonic

4

acid (CEPA) at 10"3 and 5 x 10 °M provided results

similar to ethylene gas.

Bear and Bailey (1971) found that seed treatment
with tetramethyl thiuram disulphide and germination
environment had a substantial gffect on dormancy of
seeds of Spanish and Valencia peanuts. They éuggested
that thiram sltered the balance of promoters and
inhibitors which was responsible for initiation of

germination process.



Ketring and Morgan (1971) determined germination,
ethylene production and C02 production by dormant
Virginia peanuts under treatment with plant. growth
regulators. Xinetin, benzylaminopurine and 2-~chloro-
ethylphosphonic acid induced extensive germination above
water controls. Coumarin induced slight germination
stimulation while 2,4-D, ABA and suécinic acid did not
stimulate germination above controls. Benzylaminopurine
and 2-chloroethylph05phonic'acid increased the germination
of the more dormant basal seeds to a larger extent than
less dormant apical seeds. However, the opposite was

true for kinetin.

Thandavarayan et al. (1972) reported that ethrel

could remove the dormancy of TMV-10 groundnut variety.

In 2 trial with groundnut cultivar NC-13, Florunner,
virginia Bunch 67 and early runner, Bailey and Bear (1973b)
found that ethephon used as .a water solution at 107%yM or
as a slurry in conjunction with thiram dust as a pre-
sowing treatment showeé promise as a practical means for
breaking dormancy. The freatment was fully effective.

when applied immediately before or as much as 60 days

before sowing.
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Nur and Gasim (1974) reported that seed
dressing with Aldrex-T (Adlrin + Thiram) and seed
shelling had significant effect on breaking dormancy
and increasing germination in nine varileties as
compared with seed treatment using mercuric chloride.
Dipping the seed in mercuric chloride and then washing'
it with water or leaving the seeds without washing had
the same effect on inducing germination as the

treatment having no seed dressing.

Narasimhareddy and Swamy (1976) studied the
effect of various growth hormones on germination in
dormant groundnut seeds. Kinetin and BA were found
to be highly effective in breaking dormancy even in
the presence of seed coat. GA was found to be
ineffective in breaking dormancy of sseds with and
without seed coat. ABA inhibited seed germination.
They found that kinetin and BA could reverse the

inhibitory effect of seed coat.

Ketring (1977) found that a dust formulation
of ethrel diluted with fungicide Orthocide/Botran and
applied to-dry dormant seeds of virginia type cultiva;.
NC-13 at 1, 3 and 5 per cent ethrel in the mixture

broke the seed dormancy of groundnut cultivar.



Sengupta et al. (1977) observed that

application of 0.1 mg GA, increased germination
per cent but was effective only when one week seed
dormancy had elapsed. Application of CcCC caused

partial inhibition of germination in nondormant

seeds which could be reversed by GA.

Rehim et al. (1981) reported that germination
rate in Florunner seeds was increased by soaking seeds
in water or agqueous solution of calcium hydroxide at
50°C for 20 minutes. Seeds which were dried at 40°%
for 48 hours after soaking or were soaked, dried and
then stored upto 35 days had higher germination rate
than untreated seeds. Soaking also decreased mould

growth.

Nagarjun and Radder (1983b) found that out of
the 11 seed treatments tried, ethrel was found to be
very effective in inducing early germination and
breaking the seed dormancy. However, froﬁ the economical
point of view of seed treatment, leaching of seeds with
running water was better. As an alternative thiram
slurry seed treatment could be suggested. Varieties

differed in their response to different treatments.



Huang and Fu (1983) reported that ethylene
release was enhanced by treatment with 0.5 or 1.0 mM
GA;, 0.1 mM ACC and 0.05 or 0.5 mM BA. The ethylene
release was -inhibited when 10_3, 0.5 x 10"3 M.

IAA and 250, 500 or 2000 ppm Bg (daminozide) were

used for seed socaking.

Fu et al. (1984) observed that treatment of
groundnut seeds with 20 per cent polyethylene glycol
at 17°c for two days followed by drying at 30°C for
two hours gave germination more rapidly than untreated
seeds. The treatment also increased phosphate uptake

and RNA synthesis.

Fu et al. (1985) noticed that sowing seeds in
50-500 ppm ethephon increased germination and vigour.
Chilling at 3-5°C before sowing increased ﬁigour and

improved the performance.

2.7 Inheritance of dormancy in groundnut

Dormancy of seed appears to be more common in
certain group of plants than in others. Certain
varieties or species of cultivated crops show dormancy
whereas others do not. The degree of dormancy appeafs
to be dependent on climatic conditions during maturation

and also on storage.



Stokes and Hull (1930) in their study of
progenies of crosses between Spanish and Runner
types of groundnut, found that the dormancy of

Runner type was incompletely dominant over

nondormant nature of Spanish type.

Hull (1937) measured the rest period of seeds
in terms of average time reguired for emergence when
planted at harvest. In Spanish and Valencia rest
period ranged from 9-50 days, while in Runners the
range was from 110 to 210 days. He assumed a
multigenic control of dormancy with normal frequency

distribution.

The inheritance of seed dofmancy in groundnut
was observed in a few varieties and their hybrids by
John et al. (1948). The seeds of F, were found
intermediate in behaviocur between the two parents
while the F, segregation showed great variability and

indicated that multiple factors were responsible.

Ramachandran et al. (1967) based on a study in
direct and reciprocal crosses involving four nonaormant
female parents and six.dormant polleﬁ parents, showed
that dormancy was partially dominant over nondormancy
and the dormant nature was associated with dark green

leaves.



Lin and Lin (1971) indicated that dormancy
was controlled by @ single dominant gene D. The
F, of Java-2 (Nondormant) x NC-1 (short dormancy)
deviated from 3:1 ratio, pecause the two varieties

were not widely different in dormancy .
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3. MATERIALS AND METHODS

The investigations reported herein were-=
undertaken in the Department of Agricultural Botany,
College of Horticulture, Vellanikkara duringlthe years

1987 to 1990.

3.1 MATERIALS

The matgrials used in the study cdns;sted of
419 genotypes representing different_botanical groups
and belonging to different countries. Out of these
242 belonged to hypogaea group (Virginial, 137 to

vulgaris (Spanish) and 38 to fastigiata (Vvalencia).

The materials were obtained from the Germplasm
Resources Unit of ICRISAT, Hyderabad. The details of
the genotypes are furnished in Table 1 and illustrated

in Plates la and 1b.

3.2 METHODS
3.2.1 Dormancy rating of the genotypes under study

The 419 genotypes mentioned above were grown
in nonreplicated breeding plots of 2 m X 2 m during

May 1987 to September 1987 adopting a spacing of 25 cm

33
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Table 1. Details of groundnut germplasm used
for dormancy study

No. me.® Taemciry - POCRR R O ein
1) (2) (3) (4) )

1 IcG 1 ‘RS 1 hypogaea India-

2 " 33 RS 114 vulgaris 'Unknown

3 " 45 RS 132 " "

4 " 46 RS 135 " "

5 " 68 66-94 hypogaea "

6 " 74 RB 4 "o India

7 "o 128 AH 7398 . fastigiat; Unknown

8 " 179 IARI 731 vulgaris India

9 " 185 69-9 hypogaea Unknown
10 " 187 8ig Japan " India

11 "o 198 68-B " Unknown
12 " 237  IARI 687 vulgaris India

13 " 382 A 18 " Usa

14 " 429 44-187 fastigiata Argentina
15 M 459 Barberton vulgaris 5. Africa
16 " 479 'Cochin’Red hypogaea India
17 " 490 Kopergaon 1 " n
18 " 530 AH 6835 " Tanzanla
19 " 572 S 7;12—1 " Sudan

20 "O573° 5 7-2-2 " "




Table 1. (contd....)

(1) (2) (3) (a) (s

21 ICG 596 HG 11 - hypogaea India

22 " 599 KR 50 " Z

23 % 721 6842 " USA

24 "o 741 Castle Cary(pc) " Nigefia
25 " 759 K 7-4-11 o .Inéia
26 " 760 K 4-11-2(R) " "

27 " 801 Samrala-3 Seeded " T

28 " 805 SP. Peanut " Unknown-
29 " 807 Talod 32-3 " India
30 " gl3 B 3 ' " oo

31 " 819 C 18 " Unknown
32 o821 C 22 " "

33 & ézg C 38 " " India
34 " 844 C 87 n .. Unknown
35 " 845  C 99 u India
36 "oo857 Cc 114 oo Unknown
37 " 860 C 117 u "

38 “ 861 C 118 " "

39 " 862 . C 121 " o

40 " 866 C 125 n L

41 " 867 ° C 129 n "

42 " 883 C

145-12-pP-14 " India




Table 1. (contd.....)

(1) (2) (3) (4) (5)

43 ICG 889 C 145-12-P-34 hypogaea India
44 " 890 C 147 " Unknown
45 " 894 C 151 " "

46 " ggg C 158 " "

47 '* 899 C 159 " "

48 " 900 C 180 " "

49 " 905' c 175 " "

50 " 907 c 177 " "

51 " 908 C 178 " India
52 " 909 C 179 " "

53 " 911. C 284 " Unknown
5¢ " 912 C 1025 " "

55 "o914 Dixie Runner " USA

56 " 920 Teso Bunch I Kenya
57 " 924 Kanyoma Bunch " Tanzania
58 " 939 U 4-4-26 " Unknown
59 " 941 U 2-1-6 " Senegal
60 " ag3  F 7 W Unknown
61 " 944 F 11 " "

62 " 950 G 37 " India
63 “ 966 RS 7 " Unknown
64 n 976" T 1i=11 " in@ia

38



Table 1. (contd....)

(1) (2) (3) (4) (5)

65 ICG 1002 AH 84 hypogaea, India
66 " 1006 AH 262 " USA

67 “ 1018 AH 731 " Unknown
68 Y 1028 AH 6990 " 0

69 r 1037 AH 7224 " Nigeria
70 " 1039 AH B045 " Unknéwn
71 " 1040 AH 8048 " "

72 " 1054 145-12-12 " India
73 " 1056 #438-8 L Unknown
74 “ 1063 #648-4 (GWALIOR) India
75 " 1070. #3095 " Unknown
76 “ 1079 AH €950 " India
77 " 1081 AH 7010 " "

78 " 1086 Batani-9 vulgaris "

79 “ 1092 Chandodi " "

80 “ 1094 Changja hypogaea Unknown
8l * 1118 Kalamdi vuléaris Kenya
82 M 1180 AH 73 " Tanzania
83 “ 1207 AH 2615-1 n India
84 " 1231 AH 4218 " u

85 " 125é AH 7154 " Unknown
86 " 12{8 AH 7320 u China




Table 1. (Contd- . -)

1) (2), - (3) (4) (5)
87 ICG 1281 AH 7336 vulgaris China
88 " 1308 U_4-4;27 n zaire
89 " 1334 NG 268 " India
90 " 1335 NG 337 " t

91 " 1355 SS 50 " n

92 " 1389 U 2-4-1 fastigiata Malawi
93 " 1435 U 4-4-23 vulgaris Uganda
94 " 1440 U 4-4-29 " Zaire
95 " 1452 U 4-12-3 " Argentina
96 " 1459 1-3 u India
97 " 1460 2-2 " "

98 " 1512 #2196 " Unknown
99 " 1552 AH 7834 " " |
100 " 1564 X 7-2-4-3-1-B hypogaea India
101 " 1568 X 7-2-4-3-22-B " n
102 " i574 AH 3583 vulgaris - USA
103 " 1581 Erecta " Unknown
104 " :1584 AH 6678 " "
105 “ 1597 AH 7117 hypogaea "
106 " 1752 EC 259627 fastigiata  Uruguay
107 * 1767 AH 259 hypogaea ~ Unknown
108 "o '1796 U 2-4-7 fastigiata |

Senegal




Table 1. {(contd....)

38

(1) (2) (3) (4) (5)
109 ICG 1808 U 4-7-24 vulgaris Sudan
110 M 1836 U 4-47-10 " USA -
111 " 1848 NG 387 " India
112 " 1859 EC 6902 " Unknown
113 " 1869 NG 423 " India
114 “ 1882 658 " Unknown
115 " 1883 EC 289622 fastigiata "
116 " 1895 Spantex Gulgaris USA

117 " 1896, Short 1 " India
118 " 1902 1736 u Unknown
119 " 1965 Short 3 " India
120 " 19?0 AH 3490 hypogaea Unknown
121 " 1927 NG 243 vulgaris India
122 " 1928 EC 6189 " Unknown
123 " 1931 oOccile " "
124 " 1938 Maghigood 1-1 " India
125 " 1947 XVI 1-3-4-3 " n
126 " 1964 NG 53 n "
127 " 1983 TG 4 " Tanzania
128 “ 1985 U 2-12-1 " Zaire
129 " 2021 AH 2789 " Unknown
130 " 2038 AH 6451 " India




Table 1. (contd....)

(1) (2) (3) (4) (5)
131 ICG 2070 # 420 vulgaris Unknown
132 % 2073 # 639 " "
133 " 2076 # 1025 " "
134 " 2093 RS 60 " "
135 " 2118' 1-2 hypogaea India
136 " 2144 U 2-24-5 fastigiata Senegal
137 M. 2145 U 2-24-7 " Unknown
138 " 2149 U 2-1-24 vulgaris Zaire
139 "t 2166 U 4-4-16 " India
140 " 2de U 4-4-26 " Tanzania
141 " 2189 AH 6481-1 " India
142 " 5236 Jhobad No.6 " "
143 " 2322 Normal SEG DM& hypogaea USA

144 " 2327 Normal SED DMC " "

145 " 2362 Virginia Bunch " Brazil
146 " 2456 Aﬁ 62 " India
147 " 2471 AH 4354 " o
148 " 2488 AH 7620 " Unknown
149 " 2503 C 3 " "
150 " ?511 Cc 21 " India
151 " 2515 C 29 " Unknown
152 "o2518 ¢ 57 " "
153 no 2519 C 38 " India




Table l.(contd..e..)

(1) (2) (3) (4) . (5)
154 ICG_2521 C 41 hypogaea Unknown
155 " 2523 C 46 " India
156 " 2530 C 75 . "
157 " 2539 C 100 " "
158 "'I2545 C 107 " Urniknown
159 " 2553 C 121 b L
160 " 2566 C 140 " "
161 " 2571 C 145-12 " India
162 "o 2572 C 146 4 - Unknown
163 " 2578 C 152 " India
164 “ 2587 C 162' " Unknown
165 " 2591 C 171 u "
166 " 2595 C 175 " "
167 M 2599 C 179 o India
168 " 2604 Castle Chery u Nigeria
169 " 2641 EC 16622 " Unknown
170 “ 2767 JH 352 " India
171 " 2769 JH 354 " "
172 " 2770 K 8-8-1 u "
173 " 2789 Madagascar " Malagasay
174 “- 2832 Samrala n India
175 “ 2866 US 73 " USA




Table 1. (contd...

.)

)

(2)

(3)

(4)

176
177
178
179
180
181
182
183
184
185
186
187
188
189

190

191

192
193
194
195
196

197

ICG 2868
" 2872
n 2875
" 2876
" 2887
" 2894
" 2901
" 2902
" 2921
" 2931
" 2973
" 3100
" 3136
" 3165
"3173
" 3179
" 3189
" 3192
" 3196
" 3204
" 3207

" 3376

Usa 20
USA 69
28-206-1
VAR 28-2
# 1-2

# 6-11-6
# 40-4

# 42-9

C 145-12-p-7
575-2
DH 3-30
AH 4218
AH 7890
Chinese
C 941

Dharwar 1

EC 1717

EC 1939
Kalamdi
EC 16697
R 7-47-11

JH 223

hypogaea

vulgaris

fastigiata

vulgaris

Senegal

Indila

Unknown
n
China

India

Unknown
11}
Kenya
Unknown
Sudan

India




Table l.(contd....)

(1) (2) (3) (4) (5)

198 ICG 3482 Surin vulgaris India
199 " 3611 Starr " | USA

200 " 3655 AzOzZOrozo " Zaire
201 3777 Robut 33 fastigiata Israel
202 it 3782 R 7-47-10 vulgaris Sﬁdan
203 3810 ° AH 33-4-1 hypogaea India
204 " 3878 E 6919 " .Unknown
205 " 3882 C 830 " India
206 " 3915 AH 3849 " Sri Lanka
207 " 4002 Punjab Bold " India
208 " 4322 K/160 n Tanzania
209 " 4324 IC 22966 " India
210 " 4326 Kaulikoro " Tanzania
211 " 4329, Kongwa Runner " "

212 " 4331 IC 22939 " India
213 " 4332 M 145 " .

214 " 4333 M 755 " "

215 " 4335 MD 351 " Nigeria
216 " 4339 Mixture " Unknown
217 " 4343 NG 268 " India
218 " 4350 No.4354 " Unknown
219 " 4351 - P 331 " -India
220 " 4353- IC 22956 " "




Table 1. (contd.s..)

48

(1) (2) (3) (4) (5)
221 fCG 4354 PBE T1-17 hypogaea India
222 " 4357 IC 22945 " "

. 223 " 4358 PB 649 " "
224 " 4365 R 7-4-5 " Sudan
225 " 4368 R 7-4-9 " Tanzania
226 " 4369 R 7~4-10 " Sudan
227 " 4373 R 7-24-4 " "
228 " 4376 R 7-24-7 " Tanzania
229 " 4377 R 7-24-8 " Sudan
230 " 4379 R 7=47-2 " Senegal
231 " 4380 R 7-47-3 " Tanzania
232 " 4407 Spanette vulgaris Usa
233 " 4603 Jatuti n Unknown
234 " 4637 8 .227 " India
235 " 4643 Southern Cross " USA
236 " %735 U 4-47-4 " Senegal
237 " 4750 Rosado " Paraguay
238 " 4861 AH 7652 hypogaea "
239 " 4862 AH 7684 vulgaris Argentina
240 " 4869 AH 7221 fastigiata Nigeria
241 " 4870 AH 6558 vulgaris India
242 " 5086 RCM 492 fastigiata Paraguay




Table 1. (contd....)

(1) (2) (3) (4) (5)
243 ICG 5087 RCM 525 vulgaris Paraguay
244 " 5090 RCM 541 " 3razil
245 " 5094 RCM ‘585 fastigiat: "
246 " 5112 Avoca.llo - hypogaea "
247 " 5115 SAN 92 " "
248 " 5116 RCM 436 " Bolivia
249 " 5118 NCAC 17732 " Usa

250 " 5123 NCAC 17840 " "

251 " 5127 NCAC 17287 " "

252 " 5128 4518 " "

253 " 5131 GA 205 fastigiata "

254 " 5133, 4080 hypogaea "

255 " 5135 MF 47. vulgaris Argentina
256 " 5219 Florigiant hypogaea usa

257 " 5293 Mwitunde " Uganda
258 " 529% Zarly Runner wvulgaris USA

259 " 5297 Spanhoma " "

260 " 5325 MH 383 hypogaea Nigeria
261 " 5329 A 5-46 fastigiata Liberia
262 " 5357 C 12-pP-17 hypogaea India
263 " 5358 C 12-p-28 " "
264 " 5373 No.1022 " u




Table 1. (contd...

(1)

(2)

(3)

(4)

(5)

265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286

287

1CG 5374
v 5389
" 5393
" 5428
" 5433
" 5453
" 5457
" 5461
" 5585
" 5601
“ 5617

" 5709

" 5729

" 5825
" 5981
" 6021
" 6109
" 6181
" 6193
N 6242
" 6277
" 6297

M 6301

No.2402-1
AH "7787
Florispan
F 1-5-1
Go 133

UsS 29
20-1-2
AH. 816

AH 7846
AH 8318
AH 62

HL 234

NCAC 10477-B

NC 17 S
Spancross
NCAC 434

B 27

hypogaea

vulgaris

n
fastigiata
vulgaris
fastigiata
vulgaris

H
hypogaea
fastigiata
hypogaea

vulgaris

1]

hypogaea

Local Spreading "

43 G 44
Rabat No.3

WCG 166 B

NCAC 17615

NCAC 17649

vulgaris

fastigiata

hypogaea

n

India
Unknown
UsSa
India

I
Usa
Iridia
Unknown
Usa
Unknown
India
Argentina

USA

Argentina
USA
Zimbabwe
S. Africa
Mauritius
Brazil

UsSa




Table 1. (contd....)

4

(1) (2) (3) (4) (5)

288 ICG 6341 2280 fastigiata uUsa

289 " 6381 Kabota White vulgaris S. africa

290 " 6405 RG 398 hypogaea USa

291 " 6441 Sam Col.303 " Unknown

292 " 6477 Bambey - 487 " Senegal

293 " 6525 Mwitunde . Tanzania
Nahcigaea

294 " 557 489 fastigilata Malawi

295 " 6561 Kaputo hypogaea "

296 " 6565 Sam Col.72 fastigiata Unknown

297 " 6566 Sam Col.86 " "

298 " 6581 Virginia hypogaea Usa
Bunch Large

299 " 6678 K 472 vulgaris China

300 " 6679 Japanese " Zimbabwe

301 " 6689 Mbwa Runner hypogaea Tanzania

302 "* 6746 M 20 " Malawi

303 " 6761 Sam Col.217 " Unknown

304 " 6773 RCM 518 fastigiata Paraguay

305 " 6774 RCM 549 n Brazil

306 " €778 SB 110 vulgaris Zimbabwe

307 " 6789 SaN 89 hypogaea Brazil

308 " 6809 Sam Col.232 " Unknown

309 " 6865 ™V 1 " India




Table 1. (contd....)

(2)

(1) (3) (4) (5)
310 ICG 6881 BMP 6 vulgaris Zimbabwe
311 " 6894 NCAC 17659 hypogaea USA

312 " 6950 NCAC 17562 " "

313 " 6982 NCAC 17705 " "

314 " 6997 Chiba Shoryu vulgaris Japan
315 " 7005 RCM 592 fastigiata Brazil
316 T 7174 Sam Col.284 vulgaris _ Unknown
317 91717 Malimba 3 " Malawi
318 " 7178 2/1 hypogaea Unknown
319 " 7180 Us 34 vulgaris "

320 " 7198 MS 24 v zimbabwe
321 " 7269 BMP 16/52 " "

322 "o7282 65/4 " "

323 " 7287 RCM 539 fastigiata Brazil
324 voo7317 NCAC 17606 hypogaea USA

325 " 7318 NCAC 17610 " "

326 "o 7381 295/63 fastigiata Nigeria
327 W 7386 308/75 hypogaea Malawi
328 " 7388 311/63 fastigiata zZimbabwe
329 " 7393 404/64 " "

330 " 7398 LV 5 " "

331 “ 7400 RV 6 " "

332 " 7401 RV 8 " "




Table 1. (contd....)

(1) (2) (3) {4) (5)
333 ICG 7402 RV 9 fastigiata zimbabwe
334 " 7409 RCM 582 n Brazil
335 " 7422 ™V 3 hypogaea India
336 "7423. NRN 2 "o Zimbabwe
337 7425 Perdeniya vulgaris o
338 " 7426 Spanish 228 " USSR
339 n 7434 NCAC 17902 hypogaea USA
340 " 7435 M 1075-74(2)S " Nigeria
341 " 7446 M 6-76 M u "
342 " 7451 M 25-68(I) K " .
343 " 7474 Marabba Runner " Sudan

| 344 " 7475 Variety 68 " Zimbabwe
345 " 7477 NCAC 17644 “ USA
346 " 7478 NCAC 17684 " "
347 " 7479 NCAC 17690 " u
348 " 7481 NCAC 17754 " "
349 " 7485 M 145-75 S " ‘Nigeria
350 " 7512 Huné Mein vulgaris China

Chao

351 " 7537 VRR 348 " India
352 “ 7541 VRR 353 " "
353 " 7553 VRR 365 " "
354 " 7613 VRR 426 hypogaea "
355 7614 NCAC 981 vulgaris Argentina




Table 1. (contd....)
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" g541

(1) (2) (3) (4) (5)
356 ICG 7615 Cord Willow  hypogaea. UsSa
357 " 7621 NCAC 17718 . " "
358 " 7626 PI 344839 fastigiata“  Unknown
359 " 7633 UF 71513 " USA -
560 " 8009 F1-17 hypogaea Zimbabwe
361 " 8013 BMP 29 vulgaris "
362 " 8025 NCAC 17780. hypogaea Usa
363 " 8029 NCAC 17864 " "
364 " 8086 Magale 1 vulgaris Tanzania
365 " 8105 RCM 449-3 " Argentina
366 “ 8110 NCAC 17591 hypogaea USA
367 "o gl121 Sam Col.93 vulgaris Unknown
368 " 821? AM 2 hypogaea Zimbébwe
369 " 821§ Luwingu " "
370 "o 8220 NCAC .17706 " usa
371 " 8225 NCAC 403 fastigiata "
372 " 8281 NC 10468 hypogaea "
373 " 8289 NC 10452 " "
374 " 8313 NC 90854 u "
375 " 8321 NC 7497 " "
376 " eszé NC 9085 S n "
377 " 8345 NC 6720 " "
378 " 8429 SAD 148 " valawl
379 RG 363 " Bolivia




Table 1. {contd....)

(1) (2) (3) (4) (5)
380 ICG 8669 Acc # 737 vulgaris . Indonesia
381 " 8673 ACC # 805 " "
382 " 8685 " MJH 004 " Malayasia
383 " 8689 MJH 008 " "
384 " 8690 MJH 009 oo n
385 8793 | ZM 560 hypogaea Zambia
386 " 8809 ZM 837 " "
387 " 8829 JM 4205 vulgaris Burma
388 " 8861 MS 30 " Zimbabwe
389 " 8é65 Argentine " "

# 8-1
330 " 8981 CBRR 5 " USA
391 " 8985 GA 61-36 hypogaea "
392 " 9002 Spanish 139 -vulgaris Zambia
393 " 9006 NCAC 17571 hypogaea USA
394 " 9009 NCAC 17593 i "
395 " 9014 NCAC 17713 " "
396 " 9045 58-1 " Niger
397 % 9049 58-18 " Mali
398 " 9062 58-41 no Togo
399" " 9117  75-74 vulgaris Nigeria
4060 © " 9121 75-178 hypogaea W

401 " 0342 - 59-348 vulgaris Senegal




Table 19§con£d....)

(1) (2) (3) (4) (5)

402 ICG 9425 -63—108' hypogaea Senegal
403 9445 75-51 vulgaris Argentina
404 " 9497 63-106 L Senegal
405 " 9501 PR 5290 " Philippines
406 " 9541 RPM 074 hypogaea Mozambigue
407 " 9542 RPM 076 " n

/408 " 9609 VRR 535 vulgaris India

409 " 9613 VRR 54é u o

410 " 9681 VRR 683 hypogaea n

411 " 9725 VRR 766 n !

412 " 9729 VRR 775 u "

413 " 9769 DSA 181 ” Ghana

414 " 97?3 DSA 200 vulgaris "

415 " 9833 Ashford ‘hypogaea Sudan

416 " 9909 ZM 2907 " Zambia

417 " 10328 G 397-1 others ‘India

418 " 10339 Indbnesia 2 vulgaris Indonesia
419 " 11%03 SC 2251 others India




Plate la’  Variability in seed size and colour in
the material included in the study

1. IC6 1281 4. ICG 1308

2. ICG 3777 5. ICG 198

3. ICG 1180 6. ICG 8281
7. ICG 1037

Plats 1b Variability in seed size and colour in
' the material included in the study

8. ICG 2523 11. ICG 1002
9. ICG 2144 12. ICG 8218
10. ICG 2471 13. ICG 976

14. ICG 38B2



Plate la Variability in seed size and colour in
the material included in the study

1. ICG 1281 4. ICG 1308

2. ICG 3777 5. ICG 198

3. ICG 1180 6. ICG 8281
7. ICG 1037

Plate 1b Variability in sced size and colour in
the material included in the study

B. ICG 2523 11. ICG 1002
9. ICG 2144 12. 1cG 8218
10. ICG 2471 13. ICG 976

14. 1ICG 3882
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between rows and 25 cm between plants in a row. The
cultural operations, manurial requirements and plant
protection measures were followed as per the Package

of Practices Recommendations, KAU, 1986.

The crop was harvested 80 days after the
appearance of first flower and seeds extracted. The
seeds wére then tested for germinability on the day of
harvest, the test being conducted in accordance with
the provisions and procédures of ISTA (anon, 1976).
Each test consisted of 106 fully developed seeds per
genotype. Care was taken to keep the blotting paper

‘towel moist throughout the experiment.

Seed was considered to have germinated if -the
radicle had pierced the seed coat. A sound seed that
had not germinated was-gonsidered to be dormant.
Based on the results of the germination test, germination
.percentage'and dormancy percentage were worked out.
Following the dormancy scale employed by Lin and Chen
(1970), the génotypes were classified into different

dormancy groups as detailed belows

Dormancy
rating 0 1 2 3 4 5 6 7 8
or scale

Dormant

. 0 1-10 11-20 21-40 41-60 61-70 71-80 81-99 100
seed %




Thus the percentage of germination immediately
after harvest was taken as the basis for classifying
the genotypes into groups having different dormancy

rating.

3.2.2 Period of dormancy of genotypes

The pods, shade dried for seven days, were
stored at room temperature and were used to determine
the period of dormancy. Genotypes coming under the
dormaﬁcy rating '8' alone were used for this étudy.
The germination test was repeated at intervals of ten
days for such periocds as necessary to obtain a
germination percentage 6f S0 or above. Based on tﬁe
results of this study, thé period of dormancy regquired

for individual genotypes was ascertained.

3.2.3 Role of different parts of the seed in delaying

germination

With-a view to findina out the role of different
entities .of .the seed in delaying germination, the following

experiment was conducted from April 1988 to August 1988.

Seven dormant genotypes having maximum dormancy
period viz. ICG-198, ICG-1002, ICG-2471, ICG-2523,

ICG-4326, ICG-8218 and ICG-8281 were selected for the study.



Germination test was conducted with intact pod (Tl),
intact seed (Tz), seed with pinholes on the testa
(T3), seed with testa removed (T4) and excised
embryonic axis (TS). Each treatment was replicated
four times with 25 seeds in each replication. fhe
test was repeated at ten days interval until the type
completed the period of dormancy. Seeds without
testa and excised embryonic axis were considered to

have germinated when radicle elongated in them.

3.2.4 Effect of agueous extracts of dormant and

nondormant types on their germination

_Aqueous extracts of two dormant types, ICG-198
and ICG-2523 and two nondormant types, ICG-1281 and
ICG-3777 were prepared. To prepare the extract,
hundred seeds were mixed with 100 ml of distilled
water and ground in a blender. This was filtered
through Whatman No.l filter paper and the volume was
made upto 500 ml. Hundred freshly.harvested seeds of
the seven dormant types viz. ICG-198, ICG—lobz,
ICG~2471, ICG-2523, ICG-4326, ICG-8218 and ICG-8281
were soaked in the extract of nondormant types for
varying periods viz., six hours, 12 hours, 18 hours
and 24 hours. Similarly the, freshly harvested seed;

of seven nondormant types, ICG-128, ICG-459, ICG-1231,
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ICG-1281, ICG-1308; ICG-2144 and ICG-3777 were soaked
in the éxtract of dormant types for 6 hours, 12 hours,
18 hours and 24 hours. After treatment for specified
periods, the seeds were throughly washed with distilled

water and kept for germination.

3.2.5 Effect of washing the seeds in running water

Hundred freshly harvested séeds in each of seven
dormant types, ICG-198, ICG-1002, ICG-2471, ICG-2523,
ICG~4326, ICG-8218 and ICG-8281 were used in this study.
Seeds were taken in muslin cloth bag and kept in running
water under a tap for 12 hours and 24 hours. TwoO Sets
of seeds were used in this study; one set with seed
coat intact and the other set with seed coat removed.
They were then tested for their germinability, the test

being conducted as described earlier.

3.2.6 Effect of presowing treatments on the germination

of dormant types

Four dormant groundnut genotypes ICG-198,
ICG-1002, ICG-2471 and ICG-2523 were used for the study.
A batch of hundred seeds was used for each treatment
under each genotype. The different presowing treatments

employed are given in Table 2.



Table 2., Different presowing treatments given to
break the dormancy
Ei: Chemical Concentrétion Eizztgznt
1 CuSO4 1.5% 54 hours
2 " 3% "
3 ZnS0, 1.5% "
4 " 3% "
5 HgC12 1': 1000 S5 minutes
6 n " 10 minutes
7 Boric acid 1.5% 24 hours
8 " 3% "
9 Glutathion 0.03% ",
10 " 0.3% "
11 Ethyl 'alcohol 96% 5 minutes
12 " " 10 minutes
13 IAA 0.001% 24 hours
14 " 0.01% "
15 2,4-D 0.003% "
16 " 0.03% "
17 H202 1% 3 hours
18 " 5% "
19 Boiling water - 10 seconds
20 Steam - 60 seconds -
21 - -

Untreated control
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For seed treatment, the solution of each chemical
was prepared according to the concentration by dissolving
_the requisite qguantity of chemical in distilled water.
For each treatmentyhundred seceds were selected at
random and soaked- in the solution for specified periods.
After treatment of the seeds, they were thoroughly
washed in distilled wétgr and subjected to germination

test.

3.2.7 Inheritance of seed dormancy

Two dormant and two nondormant genotypes selected
based on théir germinability at harvest were grown in
separate nonreplicated plots 6f 2 mx 2m at a spacing
of 50 cm between lines and 25 c¢m between plants in a
‘line in ﬁay-December_l989. They were crbssed in all
éossible combinations.excluding reciprocais adopting the
method described by Reddy and Xaul (1986). This method

essentially consicsted of the following steps.

A flower bud that was to open the next day, was
selected and retaiqed removing all other smaller buds
and ‘opened flowers at a particular node with the help of
a pair of forceps. Holding the flower bud so chosen in
position between the thumb and index finger, the single

calyx {obe located above the keel was lifted upwards
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and held back with the thumb. The fused lobes of
calyx at the back of thé standard petal, were pushed
downwards and held back w}ﬁh the index finger. The
standard petal also was pulled downwards and held back
with the same index finger to expose the wing petals
which were pulleé side ways ana inter loékéd:&ith the
-base of the'standard petal to expose the keel petals
which were in their turn pulléd upwards to_expose
anthers and ‘stigma. Anthers (4 oblong and 4 globose)
wére removed and petals were pushed back-tq'their
original position. A coloured thread was tied just
above the node where emasculation was performed. Next
day morning, antﬁers which were to burst on that day,
were collected from the male parent and rubbed against
the stigmatic surface of the emasculated flower bud in

the female parent.

Spanish and Valencia types flowered 20-24 days
after sowing and Virginia types flowered 2-5 days later.
Hence maximum crosses could be aﬁtempted during 30-40
days in Spanish and Valencia types and 35-45 days in
Virginia types, éfter sowing. Emaséulation was doqe
after 4 PM (Kale and Mouli, 1984). Pollination was done

during 6 AM to 9 AM (Kale and Mouli, 1984).



The nondormant varieties ICG-3777 and ICG-1281

were used as female parents as they possessed the

recessive marker trait of the erect nature.

helped in easy and clear cut identification of

This

hybrid. Details.of crosses effected are furnished in

Table 3.
Table 3 Particulars of crosses effected
No. of No. of
81. ; % of
parent parent flower pods
No. $ 8 buds obtained success
crossed
1 ICG~1281 ICG-198 g8 20 20.41
(nondormant) (dormant)
2 ICG-~-1281 ICG-2523 94 19 20.21
(nondormant) (dormant)
3 1CG~3777 ICG-198 104 24. 23,08
{nondormant) (dormant)
4 1CG-3777 ICG-2523 110 28 25.45
{(nondormant) (dormant)

3.2.7.1  Study of F;

The hybrid seeds were collected when fully mature.

Half of the total number of seeds so obtained was put to

germination test on the day of harvest.

A random sample

of 50 seeds of parents was also kept for germination test
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as checks along with hybrid seeds on the day of harvest.
Percentage of germination was worked out for hybrids and

parents.

3.2.7.2 Study qf F,

The other half of seeds obtained above, was kept
for two months at room temperature to overcome the after
ripening period. F; was raised in plots of 4 m x 2 m at
a spacing of 50 ¢m between rows and 50 cm between plants
in a row during April-July 1990. The parents were also

]

grown along with Fq for comparison. The F, seeds borne
on Fy plants as well as parental lines were harvested
80 days after first flower opgning. The'pqu wefe
collected separately from each F1 plant and parents.

The percentages of germination for each of the F1 plant

seeds and parental lines were calculated.

3.2.7.3 Study of F,

The seeds borne on two'F1 plants in each of the

four crosses were used to raise F, plant generation

2
during September-December 1990 in strips of 4 m x 3 m
at a spacing of 50 cm betweens rows and 50 cm between

plants, each family consisting of a strip; The parents

were also grown for comparison in adjacent strips of’



similar size. The pods of each plant were harvested
separately to find oﬁt germination percentage. Thus
the germinability of F3 was also worked out. The
interpretations on the inheritance of dormancy were

made based on.the data in the F F, and F., germina-

1’ "2 3
tions of the embryo.



}géju/z‘j
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4. RESULTS

Results of observations on different aspects
of seed dormancy in groundnut, collected from various
experiments carried out in selected materials are

presented in Tables 4 to 38.

The different aspects included in the study are
survey and classification of groundnut'gehotypes into
different dormancy groups, role of different parts of
seed in delaying germination: presence of inhibitors
or promoters causing dormancy or otherwise, effect of
presowing treatments in- breaking dormancy and nature
of transmission of seed dormancy from parents to

progeny. Results are presented hereunder.

4.1.1 Survey and classification of genotypes into

different dormancy groups

For classifying groundnut genotypgs into different
dormancy groups, freshly harvested seeds .of 419 genotypes
belonging to various botanical groups and countries of
origin, were subjected to germination test at harvest

and the results are furnished in Table 4.



Table 4 ., Germination percentage and dormancy of
groundnut genotypes at harvest

il

Sl. Cagalog Country of .Botanical Germi- Dormant Dormancy

" No. No. origin group nation seed rating
- ' (%) %)
(1) (2) (3) (4) (5) (6) (7)
1 106 1 India nypogaea 0 100 8
2 " 33 bn&nown ralgaris 52 48 4.
3 " 45 " " 40 60 4
4 " 46 ” . 36 64 5
5 " 68 " 1ypogaea 0. 100 8
6 " 74 1India no 0 100 8
7 " 128 Unknown fastigiata 90 10 1
g . " 179 India vulgaris 10 90 7
9" " 185 Unknown hfpogaea 26 'f{ 6
10 " 187 India | " 0o - 1co0 8
11. " 198 Unknown u 0 100 8
12 "o 237 Inéia vulgaris 60 40 3
13 " 382 USA ' " .20 80 6
14 " 429 Argentina fastigiata 16 84 7
15 " 459 S. Africa vulgaris 90 10 1
16 " 479 India hypogaea 0 100 8 .
17 " 490 " " 0 100 8
18 " 530 Ta#zania o 0 100 8 -




Table 4. (contdes..)
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1y (2 (3) (4) (5) 6) (7
19  ICG 572 Sudan hypogaea 0 100 8
20 " 573 " " 0 100 8
21 " 596 India " 0 100 8
22 " 599 " " 0 100 8
23 noo721 USA " 0 100 8
24 " 741  Nigeria u 0. 100 8
25 " 759 India L 0 100 8
26 " 760 " m 0 100 8
27 " 801 " " 0 100 8
28 o 805 Unknown " 0 100 8
29 " 807 India L 0 100 | 8
30 " 813 n n 0 100 8
31 " 819 Unknown " 0 100 8
32 " 821 " " 0 100 8
33 " 829 India L 0 100 8
34 " 844 Unknown " 0 100 8
35 " 845  1India " 0 100 8
36 " 857 Unknown " 0 100 8
37 4 860 o - 0 100 8
38 " 861 " n 0 100 8
39 " 862 " " 0 100 8
40 " 866 n " 0 100 .8




Table 4 hd (Contd " e e .)

(1) (2) (3) (4) (5) (6) (7)
41 ICG 867 Unknown hypogaea 0 100 - 8
42 " 883 India " 0 100 8 -
43 " 889 " " 0 100 8
44 " 890 Unknown y 20 80 6
45 " 894 " " 0 100 8
46 " g89g " " 10 90 7
47 " 899 0 u 0 100 8
48 " 900 n " 0 100 8
49 " 905 N " 0 100 8
50 " 907 " " 0 100 8
51 " 908  .ndia " 0o 100 8
52 " 909 " " 0 100 - 8
53 " 911  Unknown n 0 100 8
54 " 912 i " 40 60 4
55 " 914  usa " 0 100 8
56 " 920  Kenya ! 0 100 8
57 " 924 Tanzani: " 0 100 8
58 " 939 Unknown " 0 100 8
59 " 941 Seﬁegél " 10 éO 7
60 " 1943 Unknown " 0 100 8
61 " 944 b " 0 100 8
62 " 950  India " o 100 8.




Table 4 L4 (Contd- « e e .)
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(1) (2) (3) (4) (5) (6) (7)
65 ICG 966 Unknown hypogaea 0 100 8
64 " 976 India " 0 190 8
65 " 1002 " " 0 100 8
€6 " 1006  USA " 0 100 8
67 " 1018 Unknown " 0 100 8
68 " 1028 " " 0 160 8
69 " 1037 Nigeria " 0 100 8
70 " 1039 Unknown " 0 100 8
71 " 1040 " " 0 100 8
72 " 1054 India " 0 100 8
73 " 1056 Uﬁknown " 0 100 8
74 " 1063 India " 0 100 8
75 " 1070 Unknown " 0 100 8
76 " 1079 India " 0 100 8
77 " l1lo081 " " 20 80 6
78 " 1086 " vulgaris 50 50 4
79 " 1092 " " 40 60 4
80 " 1094 Unknown  hypogaea 0 100 8
81 " 1118 Kenya vulgaris 40 60 4
82 " 1180 Tanzania " 42 58 4.
83 " 1207 india " 30 70 5
84 " 1231 ." " 88 12 -2




Table 4. (cont@....)

7

(1) (2) (3) (4) (5) (6) (7)
85 ICG 1258 Unknown vulgaris 42 58 4
86 " 1278 China " 22 ?8 6
87 v 1281 " " 86 4 1
88 " 1308 Zalre " 88 12 2
89 " 1334 India " 40 60 4
90 " 1335 " " 36 64 5
91 4 1355 " " 36 64 5
92 " 1399 Malawi fastigiata 36 64 5
93 " 1435 Uganda vulgaris 46 54 4
94 " 1440 Zaire " 40 60 4
95 " 1452 Argentina " 60 40 3
96 " 1459 India " 40 60 4
é? " 1460 " " 26 74 6
98 " 1512 Unknown " 28 72 6
99 " 1552 .“ " 76 24 3
100 v 1564 India hypogaea 20 80 6
101 " 1568 n " 40 60 4
102 " 1574  USA vulgaris 40 60 4
103 " 1581 Unknown " 20 80 6
104 “‘ 1584 " " 28 72 6
105 “ 1597 " hypogaea 20 80 6
106 " 1752 Uruguay fastigiata 30 70 5-




Table 4. (contd....)
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(2) .(3) (4) (5) (6) (7)
107° ICG 1767 Unknown hypogaea 0 100 8
108 " 1796 Sensgal  fastigiata 50 50 4
109 " 1808 Sudan vulgaris 80 20 2
110 " 1836  USA " 66 34 3
111 " 1848 1India [ 60 40 3
112 " 1859  Unknown n 50 50 4
113 " 1869 1India u 60 40 "3
114 * 1882 . Unknown " 48 52 4
115 “ 1883 " féstigiata 18 82 7
116 " 1895 USA vulgaris 0 100 8
117 " 1896 india " 30 70 5
118 " 1902  Unknown " 40 60 4
119. " . 1908 Iﬁdia " 22 78 6
120 " .1920 ﬁnknown hypogaea lé 84 7
121 " 1927 India vulgaris 70 30 3
122 " 1928 Unknown " 40 60 4
123 " 1931 " " 70 30 3
124 " 1938 India " 48 52 4
125 " 1947 " u 42 58 4
126 " 1964 " " 20 80 6
127 " 1983 Tanzania " 0 100 8.
128 " 1985 zaire " 46 54 4




Table 4. (contd- .. ')
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(1) (2) (3) (4) (5) 6) (7
129  ICG 2021  Unknown vulgaris 16 84 7
130° " 2038 India " 60 40 3
131 " 2070 Unknown " 80 20 2
132 " 2073 " " 32 68 5
133 " 2076 " " 12 88 7
134 " 2093 " " 22 78 6
135 "o2118 India hypogaea 0 100 8
136 "oo2144 Senegal fastigiata 94 6 1
137 Mo 2145 Unknown o 80 20 2
138 " 2149 Zaire vulgaris 30 70 S
139 " 2166 India " 64 36 3
140 " 2170 Tanzania " 60 40 3
141 " 2189 India " 20 80 6
142 " 2236 " n 44 56 - 4
143 * 2322 USA hypogaea 0 100 8
144 " 2327 " " 0 100 8
145 " 2362 Brazil " 34 66 5

- 46 " 2456 India " 0 100 8
147 "no2471 " " 0 100 8
148 " 2488  Unknown " 0 100 8
149 " 2503 " " 0 100 8




Table 4 . (Contd LRI ] 0)
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(1) (2) (3) (4) (5) (6) (7)
‘150 ICG 2511 India hypogaea 0 100 8
151 " 2515  Unknown " 0 100 8
152 " 2518 " " 0 100 8
153 " 2519  India " 0 100 8
154 " 2521  Unknown " 0 100 8
155 " 2523 India " 0 100 8
156 " 2530 " L 2 98 7
157 " 2539 " " -0 100 8
158 “ 2545  Unknown L 6 94 7
159 " 2553 " L 0 100 8
160 " 2566 " n 0 100 8
161 " 2571  India " 20 80 . 6
162 " 2572  Unknown " 2 98 7
163 " 2578 India " 0 100 8
164 " 2587 Unknown " 0’ 100 8
165 " 2591 L " 20 80 6
166 " 2595 " L 4 96 7
167 " 2599  India " 0 100 8
lé8 " 2604 Nigeria " 8 92 7
169 " 2641  Unknown " 0 100 8
170 “ 2767 India n 0 100 8
171 " 2769 " n 0 100 8




Table 4. (contd.e..)
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(1) (2) (3) (4) (5) (6) (7)
172 ICG 2770 India hypogaea 0 100 8
173 " 2789 Malagasay " 0 100 8
174 " 2832 India " 14 86 7
175 " 2866  USA " 0 100 8
176 " 2868 " " 0 100 8
177" " 2872 " " 10 90 7
178 w2875 " " 0 _;ho 8
179 " 2876  Senegal " 0 100 8
180 " 2887 India " 0 100 8
181 " 2894 " M 8 92 7
182 " 2901 n " 0 100 8
183 " 2902 n " 40 60 4
184 v 2921 0 n 0 100 8
185 " 2931 0 n 0 100 8
186 " 2973 . " vulgaris 60 40 3
187 “ 3100  Unknown " 0 100 8
188 " 3136 " " 36 64 5
189 " 3165 China " 20 80 ° 6
190 " 3173 India " 24 76 6
191 " 3179 " " 16 84 7
192 " 3189  Unknown . 10 30 7
193 " 3192 n n 40 60 4




Table 4+ {contdee..)
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(4)

(5)

(7)

(1) (2) (5) (6)
194 ICG 3196 Kenya vulgaris 66 34 3
195 " 3204 Unknown fastigiata 20 80 6
196 " 3207 Sudan vulgaris 52 48 4
197 " 3376 India n 60 40 3
198 " 3482 " " 76 24 3
199 " 3611  USA " 20 80 6
200 " 3655 Zaire ", 24 " 76 6
" 201 " 3777 Israel fastigiata 96 4 1
202 “ 3782 Sudan vulgaris 40 60 4.
203 " 3810, India hypogaea 0 100 8
204 " 3878 Unknown- " 0 100 8
205 " 3882 India " 0 . 100 8
206 " 3915 Sri Lanka hypogaea 0 100 8
207 " 4002 India "o 0 100 8
208 " 4322 Tanzania " 0 100 8
209 " 4323 India " o 100 8
210 " 4326 Tanzania " 0 100 8
211 " 4329 u " 0 100 8
212 " 4331 India n 0 100 8
213 © 4332 " 0 100 8
214 " 4333 " " 0 100 8
215 ® 4335 Nigeria " 0 100 s




Table 4' (Contd. * ® .)
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(1) (2) (3) (4) (5) (6) (7)
216  ICG 4339 Unknown  hypogaea 0 100 8
2i7, " 4343 India " 20 80 6
218 " 4350 ﬁnknown " 0 100 8
219 " 4351 India " :0 100 8
220 " 4353 " " 0 100 8
221 " 4354 " " 0 100 8
222 " 4357 " " 0 100 8
223 " 4358 " " 0 100 8
224 " 4365  Sudan " 4 96 7
225 " 4368 Tanzania " 0 100 8
226 " 4369  Sudan & 0 100 8
227 " 4373 " " 0 100 8
528 " 4376 Tanzania " ) 100 8
229 " 4377 Sudan " 0 00 8
230 “ 4379 Senegal " 0 100 8
231 " 4380 Tanzania " 0 100 8
232 " 4407 USA éﬁlgaris 70 30 3
233 " 4603 Unknown " 80 20 2
'234 “ 4637 1India " 40 60 4
235 " 4643 USA " 60 40 3
236 " 4705 -~ Senegal " 44 56 4
237 " 4750 Paraguay " 30 70 =]




Table 4.{contdec.s)

(1) (2) . (3) (e ()  (6) (M
238 ICG 4861 ‘Paraguay hypoggea 0 100 8
235 " 4862 Argentina vulgaris 36 64 5
240" " 4869 Nigeria  fastigiata 60 40 3
241 " 4870 India vulgaris 40 60 4
242 " 5086 Paraguay fastigiata 10 90 7
243 " 5087 . vulgaris 56 44 4
244 " 5090 Brazil " 80 20 2
245 " 5094 " . fastigiata 60 40 3
246 " 5112 " hypogaea 0 100 8
247 " 5115 " “ o 0 100 8
248 " 5116 Bolivia " 10 90 7
249 " 5118 USA " o 100 8
250 " 5123 " oo o 100 8
251 " 5125 " " 0 100' 8
252 " 5128 n . 2 - 98 7
253 - " 5131 ‘fastigiata 60 40 3
254 " 5133 L hypogaea -0 100 8
255 " 5135 Argentina vulgaris 20 80 6
256 - " 5210 USA hypogaea 40 60 2
257 " 5293 Uganda " 0 100 8
258 . 5294 USA vulgaris 42 58 4
‘5.

259 " 5297 “ " 36 64




Table 4.(contd.c..)

(1)

(2) (3) (4) (). (6) (7
260 ICG 5325 Nigeria hypogaeé o 100 8
261 " 5329 Liberia fastigiata 42 58 4
262 " 5357 India hypogaea 0 100 8
263 " 5358 " " 0 100 8
26 4 " 5373 " " 0 100 8
265 " 5374 " " 0 100 8
266 " 5389 Unknown " 0 100 8
267 " 5393 USA " 0 100 8
268 " 5429 India vulgaris le 84 7
269 " 5433 " " 40 60 4
270 " 5453  USA fastigiata 40 60 4
271 " 5457 India vulgaris 10 . 90 7
272 " 5461  Unknown fastigiata 80 ‘20 2
273 " 5585  USA vulgaris 40- 60 4
274 " 5601 - Unknown 52 48 4
275 " 5617 India . hypogaea 0 100 8
276 " 5709 Argentina fastigiata 22 78 6
277 " 5729 USA hypogaea 0 100 8
278 " 5825 L " 20 80 6
279 * 5981 " vulgaris 66 34 3
280 " 6021 Argentina " 40 60 4
281 " 6109 USA. hypogaea 0 100




Table 4. {contde..a)

76

(1) (2) (3) (4) (5) (6) (7)
282 ICG 6181 Zimbabwe hypogaea 0 100 8
283 " 6193 S. Africa 1 0 100 8
284 " 6242, Mauritius wvulgaris 76 24 3
285 " 6277 Brazil fastigiata 60 40 3
286 " 6297 USA hypogaea 60 40 3
287 " 6301 " o 78 $ 22 3
288 " 6341 " fastigiata 36 64 5
289 " 6381 S. Africa vulgaris 50 50 4
290 " 6405 USA hypogaea 40 60 4
291 " 6441  Unknown " 0 100 8
292 " 6477 Senegal " 0 100 8
293 " €525  Tanzania n 26 74 6
.294 " 6557 Malawi fastigiata 20 80 6
295 " 6561 " hypogaea 0 100 8
296 " 6565 Unknown fastigiata 20 80 é
297 " 6566 " " 20 80 6
298 " 6581 USA: hypogaea G 100 8
299 " 6678 China vulgaris 0 100 8
300 " 6679 Zimbabwe " 0 100 8
301 " 6689 Tan%ania hypogaea 0 100 8
302 " 6746  Malawi " 0 - 100 8
303 " 6761 Unknown " 0 100 .




Table 4. (contd....)

77

(1) (2) (3) (4) (5) (6) (7)
304 ICG 6773 Paraguay fastigiata 60 40 3
305 " 6774 Brazil " 60 40 3
306 " 6778 zZimbabwe vulgaris 70 30 3
307 " 6789 Brazil hypogaea 0 100 8
308 " 6809 Unknown " 0 100 8
309 " 6865 Indiau " 0 100 8
310 " 6881 Zimbabwe vulgaris éO 80 6
311 " 6894 Usa hypogaea 60l 40 3
312 " 6950 " " 0 100 8
313 " 6582 " " 50 50 4
314 " 6997 Japan vulgaris 60 40 3
315 * 7005 Brazil fastigiatag 40 60 4
1316 " 7174 Unknown = vulgaris 30 70 5
317 "o 7177 Malawi " 20 80 6
318 "o7178 Unknown hypogaea 0 100 8
319 " 7180 " vulgaris 78 22 3
320 " 7198 Zimbébwe " 76 24 3
321 "o 7269 " " 0 100 8
322 " 7282 " " 40 60 4
323 " 7287 ‘Brazil fastigiata 20 80 6
324 v 7317 .USA hypogaea 20, 80 6
325 " 7318 n " 0 100 . 8




Table 4. (contd....)

78

(2)

347

(1) (3) (4) (5) (6) (7)
326 ICG 7381 Nigeria fastigiata 74 26 3
327 " 7386 Malawi hypogaea 0 100 8
328 " 7388 Zimbabwe fastigiata 60 40 3
329 “ 7393 " " 20 80 6
330 " 7398 " " 50 50 4
331 " 7400 " L 80 20 2
332 " 7401 " " 66 34 3
333 " 7402 " " 74 26 3
334 " 7409 Brazil " 36 64 5
335 "ooT7422 India hypogaea 0 100 8
336 " 7423  Zimbabwe " 0 100 8
337 W 7425 " vulgaris 36 64 5
338 " 7426 USSR " 46 54 4
339 " 7434  USA - ‘hypogaea 0 100 8
340 " 7438 Nigeria " 30 70 5
l341 " 7446 " i 0 100 8
342 " 7451 u " 0 100 8
343 " 7474  Sudan " 0: 100 8
344 " 7475 Zimbabwe " 0 100 8
345 " 7477  USA " 0 100 8
346" "o 7478 " - 60 40 3
" 7479 " " 40 60 4




Table 4‘ (Contdc " s a0 -)

79

(1) (2) (3) (4) (5) (6) (7)
348 ICG 7481 USA hypogaea g 100‘ 8
349 " 7485 Nigeria " o 100. 8
350 " 7512 China vulgaris T2 28 3
351 " 7537 India " 20 80 - 6
352 " 7541 " " 40 60 4
353 " 7553 " " 44 56 4
354 " 7613 " hypogaea 0 100 8
355 " 7614 Argentina’ wvulgaris 38 62 5
356 “ 7615 USA hypogaea 0 100 8
357 " 7621 " " 40 60 4
358 " 7626 Unknown fastigiata 70 30 3
359 " 7633 USA - " 40 60 4
360 " 8009 Zimbabwe hypogaea 40 - 60 4
361 " 8013 " vulgaris 44 56 4
362 " 8025 USA hypogaea 0 100 B
363 " 8029 " " 0 . 100 8
364 " 8086 Tanzanila vulgaris 36 64 5
365 " 8105 Argentina " 60. 40 3
366 " 8110  USA hypogaea 40 60 4
367 " 8121 Unknown . vulgaris ;o' 90 7
368 " 8217 Zimbabwe  hypogaea v 100 8
369 " 8218 " " 0 100 8




Takble 4.

(contds...)

8685

(1) (2) (3) (4) (5) (6) (7)
370 ICG 8220 UsSA hypogaea .40 60 4
371 " 8225 o fastigiata 48 52 4
372 " 8281 » hypogaea 0 100 8
373 " 8289 " " 0 100 8
374 " 8313 " " 0 100 8
375 " 8321 " " 0 100 8
376 " 8329 n " 0 100 8
377 " B345 " " o 100 8
378 8429 Malawi " 0 100 8
379 " 8541 Bolivia " 0 100 8
380 " B66S Indonesia wvulgaris 40 €0 4
381 " 8673 " " 60 4d 3
'382 " gess Malavyasia " 66 34 3
383 " 8689 " n 70 30 3
3gq’ ¥ 8690 " " 48 52 4
385 " 8793 Zambia hypogaea 0 100 8
3é6 " 8809 " " 0 100 8
387 " 8829 Burma vulgaris 72 28 3
388 " 8861 Zimbabwe " 48 52 4
389 " 8865 " " 58 42 4
390 " 8981 Usa " | 20 80 6
391 " " hypogaea 0 100 _é




Table 4. (contdeess)

(1) (2) (3) (4) (5) (6) (7)
392 ICG 9002 Zambia vulgaris 26 74 6
393 " 9006 USA hypogaea 0 100 8
394 " 9009 " " 0 .100 8
395 " 9014 " " 0 100 8
396 " 9045 Nigér " 0 100 8
397 " 9049 Mali " 0 100 8
398 " 9062 'Togo " 0 100 8
399 " 9117 Nigeria vulgaris 54 46 4
400 o912l " hypcgaea 0 100 8
401 " 9342 | Senegal vulgaris 30 70 5
4C2 " 9425 " hypogaea 0 100 8
403 " 9445 Argentina vulgaris 46 54 4
404 " 9497 Senegal " 16 84 7
495 " 9501 Philippines " 30 70 S
406 * 9541 Mozambique hypogaea 0 100 8
407 " 9542 " " o 100 8
408 " 9609 India vulgaris 40 60 4
409 " 9613 " " 0 100 8
410 " 9681 " hypogaea 0 100 8
411 * 9725 " " 0 100 8
412 " 9729 " " 0 100 8




Table 4. (contd.e.ee)

(2)

India

(1) (3) (4) (5) (6) (7)
"413  1CG 9769  Ghana hypogaea o 100 8
414 v 9773 " vulgaris 10 90 7
415 " 5833 Sudan hypogaea (1] 100 8
416 " 9909 Zambia " 0 100 8
417 " 10328 India others 36 64 5.
418 " 10339 Indonesia vulgaris 76 24 3
419 " 11403 others 40 60 4




As seen from the data presented in the above
Table, the germination per cent among the 419 genotypes
varied from zero to 96. The lowest germingtion per cent
of zero was registered by 207 genotypes. The highest
- germination per cent of-96 was recorded by two different

genotypes viz;, ICG-1281 and ICG-3777.

From the Table it is also clear that the dormancy
levels of 419 genotypes ranged from 4 to 100 per cent.
The lowest dormancy level of four per cent was for
ICG-1281 and ICG-3777 (Plate 2). None of the genotypes
under present study registered zero per cent dormancy

at harvest.

From Table 4, it is also evident that the 419
genotypes under study fell into eight different groups,
having dorméncy ratings of 1 to 8. The 1qwest dormancy
rating of one in the present study was recorded by five
different genotypes viz., ICG-128, ICG-459, ICG-1281,
ICG-2144 and ICG-3777. The highest dormancy rating of '
8, was recorded by 207 genotypes. The genqtypes tested
also belonged to different countries of origin and

botanical groups.

The frequency of genotypes in different botanical
groups possessing differgnt dormancy ratings is presented -

in Table 5 and illustrated in Fig.l.



Plate 2 Sprouting before harvest in TCG 3777






Table 5

Frequency of genotypes possessing varying degrees af

dormancy, in.different botanical groups

Dormant seed

Botanical group

(%) scale hypogaea vulgaris fastigiata others roral
0 0 0 0 o 0 0
1-10 1 0 2 3 0 5
11-20 2 0 6 3 0 g
21-40 3 4 30 11 0 45
41-60 4 11 45 7 1 64
61-80 5 2 17 4 1 24
81-90 6 11- 20 7 0 38
91-99 7 14 10 3 0 27
100 8 200 7 0 0 207
Total 242 38 2 419

137
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A survey of the Table shows that the lower
dormancy ratings of 1 and 2 in the present study

‘'were registered by vulgaris and fastigiata types.

There were only'five genotypes in the lowest dormancy
rating of 1 in this experiment, out of which two

belonged to vulgaris and three to fastigiata. Of the

207 genotypes which belonged to the highest dormancy
rating 8, 200 were hypogaea. types and sevenlvulgaris

types. Nonefof the fastigiata genotypes used in the

present investigation fell in this catagory. The
lowest dormancy rating in the case of hypogaea

genotypes 'was 3 and was recorded by four genotypes.

The frequency of genotypes belonging to different
countries and possessing different dormancy ratings is

presented in Table 6.

As seen from the data in Table 6, in the case of
92 genotypeé, the origin of which is unknown, there were
types belbnging to all dormancy ratings. Out of 419
genotypes tésted, 112 belonged.to India. Among the
genotypes inaigenous to India, there Qere 64 havina
cent per cent dormancy ét harvest. Most of the genotypes

tested belonged to Semi-Arid Tropical countries.



Table 6+« Distrlibution of dormant and nondormant genotypés having

different countries of origin

Dormancy rating % of type

No, Country 0 1 2 3 4 5 6 7 8 Total dor:iﬁzy

rating 8
(1) (2) (3) (4).  (5) (6) (7) (8) (9) (10) (11) (12) (13)
1 India - - 1 9 16 5 10 7 4 2 57
2 Argentina - - - 2 27 2 2 1 0 9 0
3 Sudan - - 1 - 2 - - 1 7 A 64
4 Senegal - 1 - - 2 1 - 2 4 .0 40
5 Malawil - - - - - 1 2 - 4 7 57
& Brazil - - 1 3 1 2 1 - 3 1 27
.7 8Sri Lanka - - ; - - - - - 1 1 100
8 Paraguay - - - - 1 1 1 - 1 1 5 20
9 Zimbabwe - - 1 5 6 1 2 - 7. 12 32
10 Japan - - - 1 - - - -~ - 1 0
11 éambia - - - - - - 1 - 3 4 75

98



Table £. (contd....)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13)
12 Malil - - - - - - - - 1 1 100
13 Mozambique - - - - - - - - 2 2 oo
14 S, Africa - 1 - - 1 - - - 1 3 33
15 nNigeria - - - -2 1 1 - 1 8 13 62
16 China - 1 - 1 - - 2 - 1 5 20
17 Uganda - - - - 1 - - - 1 2 SO
18 Malagasay - - - - - - - - 1 1 100
19 Indonesia - - - 2 1 - - - - 3 0
20 Bolivia - - - - - - - 1 1 2 50
21 Mauritious - - - 1 - - - - - 1 0
22 USSR - - - - 1 - - - - 1 0
23  Burma - - - 1 - - - - - 1 0
24 Togo - - - - - - - - 1 ‘1 100
éS UsSa - - - 9 13 2 5 2 35 - 66 53

<o



Table 6« (contd....)

(1) (2) (3) (&) (5 (6) (7} (8) (9 (10) (11) (12) (13)
26 - Tanzania - - - 1 1 1 1 - 10 14 71
27 Kenya - - - 1 1 - - - 1 3 33
28 Zaire - - 1 - 2 1 1 - - 5 0
29 Uruguay. - - - - - 1 - - - 1 0
30 Israel - 1 - - - - - - - 1 0
31 Liberia - - - - 1 - - - - 1 0
32 Malayasia - - - 2 1 - - - - 3 - 0
33 Niger - - - - - - - - 1 1 100
34 Philippines - - - - - 1 - - - 1 0
35 Ghana - - - - - - - 1 1 2 50
36 Unknown - 1 4 4 10 ; 11 10 48 92 52
Total - 5 9 45 24 38 27 207 419 -

64




4.1.2 Period of rest required for the dormant types

A total of 207 genotypes with dormaﬁcy rating
of 8, was tested for their germinability at 10 day
intervals after harvest until the germinatjon percentage
surpassed 90. The data pertaining to this are

presented in Takle 7.

From the data it can be seen that there was no
uniformit§ in the breaking of dormancy and it was
achieved by different éenotybes in different periods.
The dormancy period ranged from 20 days in some
genotypes (ICG-5393, ICG-6678 and ICG-7269) to a maximum
of 110 days in some other genotypes (ICG-198, I1ICG-1002,
ICG-2471, ICG-2523, ICG-4326, ICG-8218 and ICG-8281).

The others came in between them.

Based on the dormancy period, the genotypes used
in the experiment could be classified into three
categories viz., those having short dormancy period
(upto 30 days), prolonged dormancy period (70 days or
more) and intermediate typés. Out of the 207 types,

12 genotypes were having short dormancy period, 65 were
having prolonged dorméhby period aﬁd 130 genotypes fell

in the intermediate group.



Table 7. Period of dormané¢y of groundnut génotypes with cent per cent
dormancy at harvest

' Percentage of germination after harvest Period of
Sl. Catalog Country of dormancy
No. No. origin At 10 20 30 40 50 60 70 80 90 100 110 <im days
harvest days days days days days days days days days days days
(1) (2) (3) (4) (5) () (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) °
1 CG 1 India 0 C 22 60 82 100 - - - - -. = 50
2 " 68 Unknown .0 0 62 84 100 - - - - - - - 40
3 " 74 India 0 0 0 20 24 40 64 82 88 96 - - 90
4 " 187 " 0 0 16 48 74 88 100 - - - - - 60
5 " 198  Unknown 0 0 0 0 0 10 18 32 56 70 84 92 110
6 " 479  India 0 0 0 0 26 50 62 86 94 - - - 80
7 w490 " 0 0 8 40 56 72 98 - - - - - 60
8 " 530 Tanzania 0 0 0 16 48 80 92 - - - - - 60
9 " 572  Sudan 0 0O 40 66 82 100 - - = -~ - = 50 -
10 " 573 n 0 o o0 O 24 36 64 78 86 94 - - 90

11 * 596 India 0 12 36 52 84 96 - - - - - - 50

0§



Table 7.(contd...

.)

(9) (10)(11)

1) (2) (3) (4) 5) (6) (1) (8) (16)
12 ICG 599 1India 0 0 0 0 60 88 100 - 60
13 " 721 USA 0 0 0 0 34 60 78 92 70
14 " 741 Nigeria 0 0 14 20 40 78 100 ~ 60
15 " 759 1India 0 0 18 46 76 86 100 - 60
16 " 760 " 0 0 12 40 86 94 - - 50
17 " 801 L 0 0 40 58 100 - - - 40
18 " 805 Unknown 0 0 12 34 74 98 - - 50
19 " 807 India 0 0 0 0 28 46 80 92 70
20 " 813 " 0 0 0 0 30 - 56 84 100 70
21 * 819 Unknown 0 0 16 80 98 - - - 40
22 " 821 0 0 0 26 40 68 80 100 - 60
23 " 829 India 0 18 48 64 88 100 - - 50
24 " 844 Unknown 0 o 28 62 100, - - - 40
25 " 845 India 0 8 20 52 74 100 - - 50

16



Table '7. (contd....)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)(12)(13) (16)
26 ICG 857 Unknown c 22 28 70 92 - - 40
27 ' 860 " 0 10 26 52 84 98 - 50
28 ! 86l " 0 0 72 100 ~ - - 30
29 ' 862 " 0 0 66 80 92 - - 40
30 ' 866 " 0 0 32 58 76 92 - 50
T ' 867 " 0 20 46 54 66 82 100 60
32 " 883 1India 0 16 34 52 78 96 - 50
33 " 889 " 0 0 24 64 86 100 - 50
34 " 894 Unknown 0 16 28 66 88 100 - 50
35 " 899 . 0 0 30 52 86 100 - 50
36 " 900 " 0 .8 36 70 84 100 - 50
37 " 905 " 0 12- 68 92 - - - 30
38 " 907 " 0 18 26 64 88 100 - 50

A



Table 7. {contd....)

(1) (2) (3) (4) (5) (6) (7) (8) (9} (10) (11) (12) (13) (14) (15) (16)
39 ICG 908 India 0 30 54 88 96 - - - - - - - 40
40 " 909 " 0 o 32 68 82 100 - - - - - - 50
a1 " 911 Unknown 0 0 0O 20 44 78 100 - - - - - 60
42 " 914 USa 0 o0 0 10 24 38 60 78 90 - - - 80
43 " 920 Ken&a 0 o 16 30 38 52 92 - - - - - 60
44 " 924 Tanzania o -0 18 40 74 82 100 - - - - - 60
45 " 939 Unknown 0 0 2 12 * 24 36 50 64 82 96 - - 90
46. - " 943 n 0 0 0 20 48 66 84 100 - - - - 70
47 " 944 " 0 o 12 68 86 100 - - ~ - - - 50
48 " 950 India 0 O 2 30 62 80 96 - - - - - 60
49 " 966 Unknown 0 16 42 80 100 - - - - - - - 40.-
50 " 976 India O 20 44 58 70 78 86 100 - - - - 70
51 " 1002 " 0 0 0 10 18 30 56 74 78 80 88 94 110

52 " 1006 USA 0 0 0 28 32 44. 60 72 84 gz. - - 90

£6



Table 7. (contd....)

(6)

(1) (2) (3) (4) (5) (7)  (8) (9) (10) (11) (12) (13) (14) (15) (16)
53 ICG 1018  Unknown 0 14 32 46 68 92 - - - - ~ - 50
54 " 1028 n 0 0 0 0 16 40 72 100 - - - - 70
55 # 1037 Nigeria 0 0 0 8 32 50 62 72 88 100 - - 90
56 " 1039  Unknown 0 0 0 o 32 170 88 94 - - - - 70
57 " 1040 " 0 28 64 72 100 - - - - - - - 40
sg " 1054 Ipdia 0 0 0 o 16 68 80 100 - - - - 70
59 " 1056  Unknown 0 0 0 0O 16 50 68 96 - - - - 70
60 " 1063  India 0 24 52 68 78 100 - - ~ - - - 50
61 " 1070  Unknown 0 6 20 .36 48 80 100 - - - - - 60
62 " 1079 India 0 0 0 2 18 30 44 60 80 100 - - 90
63 " 1094  Unknown 0 0 0 0 0 32 176 88 100 . - - - 80
64 " 1767 " 0 2 28 54 78 94 - - - - - - 50
65 " 1895  USA 0 60 88 100 - - - - - - - - 30
66 " 1983 Tanzania 0. 0 0 36 100 - -~ - - - - - 40
67 " 2118 India 0 0 6 14 26 48 66 84 100 - - - 80

76



Table 7. (contd....)}

(1) (2) (3) (4 (8) (6) (7Y «(8) (8) (10) (11) (12) (13) (14) (15) (16)
68 ICG 2322  USA 0 o o 2 10 36 50 72 84 92 - - 90
69 " 2327 " 0 12 32 54 66 82 98 - - - - - 60
70 " 2456  India 0 0o o0 O 40 62 96 - - - - - 60
71 v 2471 n 0 0 0 4 18 34 48 56 74 82 88 100 110
72 " 2488 Unknown o 0 0 le 48 66 80 92 - - - - 70
73 " 2503 " 0 0o 54 78 100 - - - - - - - 40
74 " 2511 India 0 0 o 10 40 84 92 - - - - - 60
75 " 2515  Unknown ) 0 0 o 8 36 66 80 82 100 - - 90
76 " 2518 n 0 20 48 64 82 100 - - - - - - 50
77 " 2519 1India 0 6 20 46 62 80 98 - - - - - 60
78 " 2521  Unknown 0 20 46 60 84 100 - - - - - - 50
79 " 2523 India 0 © ©o 0 ©0 26 38 54 66 80 88 92 110
80 " 2539 " 0 26 48 68i 92 - - - - - - - 40
81 " 2553  Unknown 0o - 16 50 60 88 96 - - - - - - 50
(]



Table 7. (contd....)

(1) (2) (3) (4) () (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)
82 ICG 2566  Unknown 0 14 48 52 84 100 - 50
83 " 2578 India 0 16 50 82 100 - - 40
84 " 2587 Unknown 0 18 42 76 88 94 - 50
. 85 "™ 2599  India 0 12 48 64 80 86 100 60
86 " 2641  Unknown 0 s 28 62 8 92 - 50
87 * 2767 1India 0 42 78 84 100 - - 40
g8 " 2769 - " o 30 42 s8 86 92 - 50
89 " 2770 " 0 40 62 88 94 - - 40
S0 " 2789 Malagasay 0 10 62 80 96 - - 40
91 " 2866  USA 0 18 40 58 84 96 - 50
o2 " 2868 " 0 12 68 80 92 = - 40
93 " 2875 " 0 6 40 78 90 - - 40
94 " 2876 Senegal 0 34 40 60 78 922 - 50
95 " 2887 1India 0 8 46 52 86 100 - 50

36



Table 7. (contd....)

(1) (2) (3) (4) ) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)
96 ICG 2901 India 0 20 34 52 80 94 .- - - - - - 50
97 "o 2921 " 0 40 68 82 100 - _‘ - - - - - 40
98 " 2931 " 0 30 64 82 96 -~ - - o~ o~ - - a0
99 " 3100 . Unknown 0 56 68 92 - - - -~ - - - - 30
100 " 3810 India 0 22 36 58 82 100 - - - - - ~ 50
101 " 3878  Unknown 0 0 0 0 16 40 56 80 88 100 - - 90
102 " 3882 India 0 0O 10 38. 50 66 84 100 - - - - 70
103 " 3915 Sri Lanka 0 22 50 74 98 - - - -, - - - 40
104 " 4002 India 0 18 34 sS4 66 78 100 - - - - - 60
105 " 4322 Tanzania 0 0 0 0 28 66 g2 100 - - - - 0
106 " 4324 1India 0 0 18 40 64 78 92 - - - - -~ 60
107 " 4326 Tanzania 0 0 0 8 18 .22 26 50 70 82 86 94 110
108 " 4329 " 0 0 O 10 28 50 66 78 94 - - - 80

109 " 4331 India 0 0 22 ' 48 66 72 84 88 94 - - - 80

LG



Table 7. ({contde...)
(1) (2). (3) (4) (5) (&) (7} (8) (9) (10) (11) (12) (13) (14) (15) (16)
110 ICG 4332  India 0 52 70 98 - - - - - -~ -~ - 30
111 " 4333 " 0 16 34 66 92 - - - - - —~ - 40
112 " 4335  Nigeria 0 0 0 0" 12.7 46 72 100 - - - - 70
113 " 4339  Unknown 0 ‘0 16 48 72 100 - - - - - - 50
114 " 4350 " 0 20 32 60 82 100 - - - - - - 50
115 : 4351  India 0 16 48 70 88 96 - - - - - - 50
116 " 4353 " 0 8 30 42 66 B0 88 100 - - = - 70
117 " 4354 n 0 36 48 56 80 92 - - - - - - - 50
118 " 4357 " 0 32 62 84 100 - - - - - - - 40
119 % 4358 " 0 0O 32 76 80 100 - - - - -~ - 50
120 " 4368 Tanzania 0 0 0 0 62 70 -84 100 - - - - 70
121 " 4369  Sudan O 26 42 68 92 - -~ o - = - - 40
122 " 4373 " 0 0 0 0 34 .66’ 100 - - - - - 60
123 Tanzania 0 12 30 56 84 100 - - - - - 50

" 4376

86



Table 7.( contd....)

(1) (2) ‘ (3) (4) (5) (&) (7)) (8) (9) (10) (11) (12) (13) (14) (15) (1le)

124 1ICG 4377 Sudan 0 O 20 S0 68 100 - - - - - - 50
125. " 4379  Senegal 0 18 32 56° 72 100 - - - - - - 50
126! " 4380 Tanzania 0 8 20 46 -72 80 96 - - - - - 60
127 " 4861 Paraguay 0 20 44 62 70 84 98. - - . - 60
128 " 5112 . Brazil 0 0 70 100 - - - - - T - - - 30
129 " 5115 " 0 0 0 56 80 100 - - - - - - 50
130 " 5118 Usa 0 0O 20 56 68 94 - - - - - - 50
131 " 5123 f 0 0 ‘26 50 68 100 - - - - - - 50
132 " 5127 " 0 0 0 o 16 42 78 92 - - - - 70
133 " 5133 u 0. 16 58 78 82 9 - - - - - - 50
134 " 5293  Uganda 0 0 0 0 10 38 56 80 88 100 -~ - 90
135 ° " 5325 Nigeria 0 14 42 64 6. 98 - - - - - - 'S0
136 " 5357 India 0 0O 78 100 - - - - - - - - 30
137 " 5358 " 0 22 36 60 78 92 - - - - - - 50
138 " 5373 " 0 32 64 80 98 - - - - - - - 40

(]
Lo



Table 7. (contd.

(1) (2) (3) (4) (5) (&) (7) (8) (9) "(10) (11) (12) (13) (14) (15) (16)
139 ICG 5374  India 0 22 46 70 86 100 - - 50
140 " 5389 Unknown 0 24 46 62 78 90 - - 50
141 " 5393  USA 0 80 100 - - - - - 20
142 " 5617 India 0 12 38 58 72 88 100 - 60
143 " 5729  USA 0 0 © 16 30 46 100 - 60
144 " 6109 n 0 0 0. 10 28 40 78 100 70
145 " 6181 Zimbabwe 0 12 30 44 58 100 - - 50
146 " 6193 S. Africa 0 18 40 56 68. 82 100 - 60
147 " 6441  Unknown 0 o -0 32 50 76. 90 - 60
148 " 6477 Senegal 0 0 O 20 60 78 92 - 60
149 " 6561 Malawi 0 0 8 26 40 68 72 94 70
150 " 6581 USA 0 24 62, 88 100 - - - 40
151 " 6678 China 0 40 94 - - - - - 20
152 " 6679 zimbabwe 0 36 68 100 - - - - 30
153 " 6689 Tanzania 0 0 0O 18 40 66 88 94 70

001



Table 7. (contda....)

(1 (@) (3) (@) () (6) (1) (8) (9) (10) (11) (12) (13) (14) (15) (16)

154 ICG 6746  Malawi 0 0 0O 10 28 42 60 84 100 - - - 80
155 " 6761  Unknown 0 22 48 60 88 96 - - - . - - 50
156 " 6789 Brazil 0 0 0 32 46 78 100 - - - - - 60
157 " 6809  Unknown 0 20 42 78 100 - - - - - - - 40
158 * 6865 India 0 0 O 28 56 70 94 - - - - - 60
159 " 6950  USA 0 12 38 66 100 - - - - - - - 40
160 " 7178  Unknown 6 0 12 46 70 80 100 -- - - - - 60
161 " 7269  Zimbabwe 0 42 96 - - - - - - - - - 20
162 " 7318 USA 0 0 0 12 44 70 84 92 - - - - 70
163 " 7386 Malawi 0 0 10 26 42 70 86 100 - - - - 70
164- " 7422 India -0 0 o 10 18 32 98 - - - - - 60
165 " 7423  ZzZimbabiwe o 0 o 10 22 38 56 72 88 100 - - 90
166 " 7434 USA‘ 0 0 0 0O s8 76 84 98 - @~ " - - .- 70
167 " 7446 Nigeria 0 32 66 78 100 - -~ - - .= - - 40

3

10i



Table 7. (contd....)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)
168 ICG 7451 Nigeria 0 0 0O 12 38 40 68 92 - - - - 70
169 " 7474 Sudan 0 0 0 0O 16 44 78 86 100 - - - 80
170 % 7475  Zimbabwe o 60 88 100 - - - - - - - - 30
171 " 7477 USA 0 22 46 68 72 90 - - - - - - 50
172 " 7481 " 0 0 0 12 34 58 82 98 - - - - 70
173 " 7485 Nigeria 0 0 O 10 28 52 76 88 100 - - - 80
174 " 7613  India 0 0 0 12 26 42 58 62° 88 100 - - 90"
175 " 7615 uUsa 0 0 8 20 236 64 76 84 92 - - - 80
176 " 8025 " 0 0 O 30 66 82 100 - - - - - 60
177 " 8029 n 0 10 32 56 76 100 - - - - - - 50
178 " 8217 Zimbabwe 0 0 0O 20 32 68 82 94 - - ~ - 70
179 " 8218 o 0 0 0 10 26 38 52 .60 78 84 88 9 110
180 " 8281 USA 0 o 0 6 8 28 42 56 70 82 88 100 110
181 " 8289 " 0 0 10 66 92 - - - - - - - 40
182 " 8313 " 0 o o0 16 34 68 84 90 - - - - 70

—



Table 7. {(contd..

.« )

(1) (2) (3) (4) (5) (6) (7) (8)- (9) (10) (11) (12) (13) (14) (15) (1e6)
183 ICG 8321  USA 0 0 o 0 0 14 32 60 88 100 - - 90
184 " 8329 " 0 10 36 60 78 100 - - - - - - éo
-¥85- " 8345 " 0 0 4 16 22 40 50 - 74 100- - - - 80
16 " 8429 Malawi 0 0 0 O 12 40 60 78 8 100 -~ - 90
187 " 8541 Bolivia 0 o o0 16 22 34 78 8 92 - . - - 80
188 " 8793 zambia ) 0 0. 14 42 70 88 96 - - - - 70
189 " 8809 " 0 16 38 56 72 88 100 - - - - - 60
190 " 8985 USa 0 22 64 88 100 - - - - - - - 40
191 " 9006 z 0 0O 28 40 68 88 92 - - - - - 60
192 " 9009 " 0 O 20 38 42 60 86 100 - - - - 70
193 " 9014 " 0 ¢ 28 30 54 62 78 9% - - - - 70
194 " 9045 Niger 0 0 0 o 28 64 84 100 - - - - 70
195 " 9049 Mali 0 0O 24 30 68 70 82 94 - - - - 70
196 " 9062 Togo 0 0O 42 86 92 - - - - - - - 40

o

oy



Table 7.(contd....}"

(1) (2) ] (3) (4) (5} (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)
197 ICG 9121 -Nigeria O - 0 36 48 70 76 88 100 - - - - 70
198 " 9425  Senegal 0 0O 40 44 72 80 92 - - - - - 60
199 " 9541 Mozambique O O 40 56 88 96 - - - - - - 50
200 " T 9542 u 0 O 20 64 72 86-100 - - - - -~ 60
201 " 9613  1India 0 26 40 70 86 92 - - - - - - 50
202 " 9681 n 0 o 10 38 74 88 100 - S - - 60
203 " 9725 n 0 o 56 82 90 - - - - - - - 40
204 " 9729 L .0 0O 22 48 60 92 - - - - - - 50
205 " 9769 Ghana 0 o 10 78 9 -~ - - - - - - 40
206 " 9833  Sudan 0 O 40 64 80 86 98 - - - - - 60
207 " 9909 zambia 0 O 34. 60 68 76 92 - - - - - 60

701
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The ‘fregquency distfibution of genotypes
belonging to different botanical groups and possessing
varying periods of dormancy is presented in Table 8

and illustrated in Fig.2. .

" As fs evident from Table B, of the three
genotypes with shortest dormancy period of 20 days in
the présentzstudy, two were vulgaris types and one
hypogaea type. Among the vulgaris types studied, the
highest period of dorménCy exhibited was 50 Qays.

The hypogaea types studiéd were having long éormancy

period lasting upto 110 days.

The frequency of types in different botanical
groups based on the nature of breakage of dormancy is

presented in Table 9.

The breaking of dormancy was gradual in some
varieties and sudden in other varieties as has been
evident from the‘above Table. Wherever the breaking
of dormancy Qas sudden, the increase in the per cent of
germination'was 50 or more as compared with the preceed-
ing germination test. Of the 29 genotypes with sudden
breakage in dormancy, 24 belonged to hypogaea and 5 to

vulgaris types. In slow or gradual breakage of dormancy



Table 8.

Distribution of groundnut genotypes possessing varying

periods of dormancy in different botanical groups

Botanical group

Period of dormancy (days after harvest)

90 100 110

0O 10 20 30 40 50 60 70 80

hypogaea 0 0 1 6 33 55 40 32 12 14 0 7
vulgaris 0 0 2 3 1 1 0 0 0 0 0 0
fastigiata 0 0 0 0 0 0 0 0 0 0 0 0
Total 0 0 3 9 34 56 40 32 12 14 . 0 7




60 r

40 1
’ L
I : ;
) B g
g
20 ) ?
: : Ve
& ] ;
d s 4
0 3 2 :
I.J '.E 5:
E 3
; g
oL Cffiﬂ E H —_—

10 20 30 40 50 60 70 80 90 )

period of dormancy (days after harvest)

Fig. 2. Frequency of groundnut genotypes with varying periods of dormancy



Table 9. Distribution of groundnut genotypes of different
botanical groups, based on the nature of breakage

of dérmancy

Nature of dormancy

breakage hypogaea -yulgaris fastigiata ~ Total
Sudden 24 5 0 29
Slew 176 2 0 © 178

*
-A difference of :>50% between two successive

germination tests



there was lesser percentage increase in germination
from test to test. Out of the 178 types in this
category; 176 were hypogaea types and :two vulgaris

types.

4.2 Role of different parts of seed in delaying the

germination

To £ind out the role of different entities of
seed in dormancy mechanism of groundnut, germination
test was conducted at ten day intervals from the day
of harvest until the type completed the period of

dormancy. The results are presented in Tables 10-20.

Seven dormant types, ICG-198, Icqf1002, ICG-2471,
ICG-2523, ICG-4326, ICG-8218, ICG-828i with maximum
dormancy period in the previous experiment were used
for the study. Germination test was coﬁaﬁcted with
intact pod (Tl), intact séed‘(Tz), seed with pin holes
on the testa (T3); seed with testa removed (T4) and

excised embryonic axis (TgJ-

Results of germination test conducted on the

day of harvest are presented in Table 10.
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Table 10. Role of different entities of groundnut seed
in its .germination at harvest
s1 Percentage of germination of
No. Genotype Intact Intact Seed with Seed with Excised Mean
pod seed pin holes testa embryonic
‘ on the: removed axis
testa )
(1) (T,) (T4) (T,) (T5)
1 ICG 198 . 0.57 0.57 0.57 14.00 66 .50 40,24
(0.00) (0.00) (0.00) . (5.85) (84.10) (41.73)
2 ICG 1002 0.57 0.57 0.57 18.35 66 .50 42.43
(0.00) (0.00) (0.00) (9.91) (84.10) (45.52)
3 ICG 2471 0.57 0.57 0.57 16.43 64.93 40.68
(0.00) (0.00) (0.00) (8.00) (82.05) (42.49)
4 ICG 2523 0.57 0.57 0.57 20.14 6£8.08 44.11
(0.00) (0.00) {0.00) (11.85) (86.06) (48.45)
5 ICG 4326 0.57 0.57 0.57 20.14 €8.08 44.11
(0.00) (0.00) (0.00) (11.85) (B6.06) (48.45)
& ICG 8218 0.57 0.57 0.57 26.51 71.65 49,08
(0.00) (0.00) (0.00) (19.92) (90.09) (57.10)
7 ICG B28l1 0.57 0.57 0.57 16.43 66.50 41 .47
' (0.00) (0.00) (0.00) (8.00) (84.10) (43.85)
Mean 0.57 0.57 0.57 18.55 67.46
(0.00) (C0.00) (0.00) (10.44) (85.31)
CD(0.05) for variety means : 2.40
CD(0.05) for treatment means : 1..29
: N.S.

Note 1. Arc sine transformation was done before aﬁalysis.

2.

CD(0.05) for interaction

Figures in parénthesis indicate values in the .
original scale

Intact pod, seed and seed with pin holes on the
testa did not give any germination and hence were
not included in the analysis



T5 had the highest germination percentage among
the different treatments (Plates 3a, b, ¢, 4, e, £ and g}
and here the germination percentage ranged from 82.05

in ICG-2471 to 90.09 -in ICG-B8218. T, showed slight

4
germination perceﬁtage.ranging from 5.85 in 'ICG-198

to 19.92 in ICG-8218. No.germination was observed in
Ty. Ty and T in any of the genotypes tested. Analysis
of variance showed significant differences between

treatments and varieties. But here the variety x

treatment interaction was nonsignificant.

Resuits of germination test conducted ten days

after harveﬁt are presented in Table 11.

Here' also Tg had the highest germination in all
the types and germination per cent rénged from 86.05 in
ICG-1%98 to 95.12 in ICG-8218. 1In Ty slight increase in
germination per cent froﬁ previous one was noticed.

Iﬁ this treatment the highest germination was recorded
by ICG-8218 (58.01 per cent) and the. lowest by ICG-198
(17.95 per cent). As in the previous éase, none of the
tested geno£ypes showed germinability in T,, T2 and T,.
Analysis of variance showed significant difference
between T, and T.. Interaction and varietal differences

4

were also significant.



Plate 3a Role of different entities of the seed
in delaying germination in ICG 198

Plate 3b Role of different entities of the sced
in delaying germination in ICG 1002



Table

111

11. Role of different entities of groundnut seed

in its germination ten days after harvest

Percentage of germination of

Slc "
No. Genotype Intact Intact Seed with Seed with Excised . Mean
pod seed pin holes testa  embryonic
on the removed axis
. testa )
(Tl) (Tz) ' (?3) (T4) (Ts)
1 ICG 198 0.57 0.57 0.57 25.07 68,07 46 .57
(0.00) (0.00) (0.00) (17.95) (86.05) (52.74)
2 ICG 1002 0.57 0.57 0.57 37.46 71.65 54.56
(0.00) (0.00) (0.00) (36 .99) (90.09) (66 .38)
3 ICG 2477 0.57 0.57 0.57 - 27.25 - .T70.69 48.97
' (0.00)'(0.00) (0.00) (20.96) (89.07) (56 .91)
4 ICG 2523 0.57 . 0.57  0.57 30.64 76.02 53.33
(0.00) (0.00)  (0.00) (25.97) '(94.16) (64.33)
5 ICG 4326 0.57 0.57 0.57 44 .43 69.86 57.15
(0.00) (0.00) (0.00) (49.01) (88.14) (70.58)
6 ICG 8218 0.57 . 0.57  0.57  49.61 77.24 63.42
(0.00) " (0.00) (0.00) (58.01) (95.12) (79.98)
7 ICG 8281 0.57 0.57 0.57 28.64 ’ Tl.ﬁé 50.14
© (0.00): (0.00) (0.00) (22.97) - (90.09). (58.92)
Mean 0.57 0.57 0.57 34,73 72.17
(0.00) (0.00) (0.00) (32.46) (90.62)
CD(0.05) for variety means s 11.82
CD(0.05) for treatment means - : 6.32
cD(0.05) for interaction : 2.78

Note 1. Arc sine transformation was done before analysis.
Figures in parenthesis indicate values in the
original scale

2. Intact pod, seed and seed with pin holes bn the
testa did not give any germination and hence were
not included in the.analysis



$omh
—h
QW)

‘Table 12 shows the results of germination test

conducted 20 days after harvest.

As in the previous cases highest germinébility

was observed in T, with ICG-2523 and ICG-8218 having

5
the highest germination per cent of 98.99. The
lowest was observed in ICG-2471 (86.06 per cent).
Germination in T4 further improved. ICG-8218 had the

highest germination in T, also (85.05 per cent). 1In

4
T4 the lowest germination was recorded by ICG-198

(48.99 per cent). Types ICG-8218 and 8281 showed

slight germination in T, and T, also. In the case of
T,, 1CG-8218 recorded a germination of 11.86 per cent
and ICG-8281, 8.93 per cent. 1In T3, 16.97 per cent
germination was observed in the type iCG—8218 and

11.86 per cent in ICG-8281. No germination was observed
in any of the tested genotypes in Ty Analysis of

and T

variance showed that T 4 Were on par. There were

2
significant treatment and varietal differences.

Interaction was also significant.

The results of gefmination test conducted 30 days

after harvest are presented in Table 13.
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Table 12. Role of different entities of groundnut seed
in its germination 20 days after harvest
s1 ~Percentage of germination of
No. Genotype Intact Intact Seed with Seed with Excised Mean
pod seed pin holes testa embryonic
on the removed axis
_ testa )
(1) (T,) (Ty) (T,) ()
1 ICG 198 0.57 0.57 0.57 144.42 71 .65 29.30
: (0.00) (0.00) (0.00) (48.99)  (90.09)  (23.95)
2. ICG 1002 © 0.57 0.57 0.57 62,05 76 .02 34.80
(0.00) (0.00) (0.00) (78.03) (94.16) (32.57)
3 ICG 2471 0.57 0.57 0.57 47.30 68.08 29.13
(0.00) (C.00) (0.00} (54.01) (86.06) (23.70)
4 ICG 2523 0.57 0.57 f 0.57 54.95 84.23 35.08
(0.00) (0.00) (0.00) (67.02) (98.99) (33.03)
5 ICG 4326 0.57 0.57 0.57 54.34 71 .65 31.78
(0.00) (0.00) (0.00) (66.01) (90.09) (27.74)
6 ICG 8218 0.57 20.14 24 .33 67.25 84.23 48.99
(c.00) (11.86) (16.97) (85.05) {98.99) (56.94)
7 ICG B28l1 0.57 17.39 20.14 51.95 .70.69 40.04
(0.00) (8.93) (l1.86) (62.01) . (89.07) (41.39)
Mean  0.57 5.77  6.76 54.61  75.22
(0.00) (1.01) (1.39) (66 .46) (93.49)
Cp(0.05) for variety means : 8.20
CD(0.05) for treatment means : 6.20
CD(0.05) for interaction s 3.26

“"Note 1. Arc sine transformation was done before analysis.

2.

Figures in parenthesis indicate wvalues in the
original scale

Intact pod,

testa did not give any germination and hence were
not included in the analysis

seed and seed with pin holes on the
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Table 13, Role of different entities of groundnut seed

in its germination 30 days after harvest

Sl. Percentage of germination of -
No Genotype Mean
’ Intact Intact Seed with Seed with Excised
pod seed pin holes testa embryonic
on the removed . axis
: testa
(Tl) (Tz) (T3! (T4) (Ts)
1 ICG 198 0.57 0.57 0.57 62.06 84.23 36 .86
(0.00) (0.00) (0.00) (78.05) (98.99) (35.98)
2 ICG 1002 0.57 25.07 27.95 68.08 76 .02 49.28

(0.00) (17.95) (21.97). (86.06) (94.16) (57.44)

3 ICG 2471 0.57 22.75 26.51 68.08 69.86 46 .80
(0.00) (14.95) (19.92) (86 .06 ) (88.14) (53.14)

4 ICG 2523 0.57 19.31 25.76 64.19 78.46 46 .93
(0.00) (10.93) (18.89) (81.04) (96 ..00) (53.37)

5 ICG 4326 0.57 25.07 25.82 - 76 .02 76 .02 50.73
(0.00) (17.95) (18.97) {(94.16) (94.16) (59.93)

6 ICG 8218 0.57 38.05 .39.81 66.42 84.23 57.13
(0.00) (37.99) (40.99) (84.00) {98.99) (70.54)

7 ICG 8281 0.57 25,07 27.25 64.93 73.83 47.77
(0.00) (17.95) -(20.96) (82.05) (92.24) (54.83)

Mean 0.57 22.27 24.81 67.11 77.52
(0.00) (14.36) (17.61) (84.87)  (95.33)

CD(0.05) for variety means : 10.46
CD(0.05) for treatment means : 7.91
CD(0.05) for interaction 3 3.64

Note 1. Arc sine transformation was done before analysis.
Figures in parenthesis indicate values in the
original scale -

2. Intact pod did not give any germination and hence
was not included in the analysis
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As evident from the Table, ICG-198 did not
show any germination in T, and Ty. In all the other
types tested, slight germination was noticed in both
the treatments. 1In ‘I‘2 germination per cent ranged
from 10.93 in ICG-2523 to 37.99 in ICG—821§.. In T3,
germination percentage ranged from 18.89 in ICG-2523
to 40.99 in ICG-8218. ICG-8218 had the highest
germination in treatmenﬁs T2 and T;. In T, the

germination per cent ranged from 78.05 in ICG-198 to

94.16 in ICG-4326.

In the case of excised embryonic axis (Ts),_
germination percentage rangéd from 88.14 in ICG-2471
to 98.99 in ICG-198 and ICG-B8218. Analgsis of variance
showed that T2 and T3 were on par. Thére were

significant treatment and varietal differences.

Interaction was also significant.

Table 14 shows the results of germination test

conducted 40 days after harvest.

ICG-198 did not show any germination in Ty, Ty

and T,. ICG-2523 had no germination in T The highest

3

germination percentage in the case of T

ll
5 and T3 was

exhibited by ICG-4326 (54.01 per cent and 50.00 per cent



116

Table 14. Role of different entities of groundnut seed
in its germination 40 days after harvest
S1. Percentage of germination of
No Genotype : ' Mean
" Intact Intact Seed with Seed with Excised
pod seed pin holes testa emhryonic
on the removed axis
testa
(1,)  (T,) (15) (T,) (T5)
1 ICG 198 0.57 0.57 - 0,57 64.93 80.12 29.35
(0.00) (0.00) (0.00) (82.05) (97.06) (24.02)
2 ICG 1002 6 .06 40.39 42.13 78.90 87.12 50.92
(}.ll) {(41.99) (45.00) (96.29) (99.75) (60.26)
3 ICG 2471 13,99 43.28 40,97 84,23 74.10 51.31
(5.84) (47.00) (42.99) (98.99) (92.49) (60.92)
4 ICG 2523 0.57 . 24.33 25.68 84.23 . 84.23 43.81
(0.00) (16.97) (18.78) (98.99) (98.99) (47.92)
5 ICG 4326 24,24 47.30 45,00 76.02 73.83 53.28
: (16 .86) (54.01) (50.00) (94.16) (92.24) (64.25)
&€ ICG 8218 22.67 42.70 - 42.70 87.12 83.01 55.64
(14.86) (45.99) (45.99) (99.75)- (98.52) (68.15)
7 ICG 8281 l6.16 38.05 40.97 81.35 76.02 50.51
(7.74) (37.99) (42.99) (97.74) (94.16) (59.56)
Mean 12,04 33.80 34.00 79.54 79.77
(4.35) (30.95) (31.27) (96 .70) (96 .85)
CD(0.05) for variety means ¢ 11.00
CD(0.05) for treatment means $ 9.29
CD(0C.05) for interaction : 5.74

Note 1. Arc sine transformation was done before analysis.

Figures in parenthesis indicate values in the
original scale
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respectively). In the case of T4, gérmination ranged
from 99.75 per cent in ICG-821B to 82.05 per cent in

ICG-198. Ty exhibited germination ranging from 99.75

per cent in ICG-1002 to 92.24 per cent in ICG-4326.
Analysis of variance showed significant treatment and
varietal differences. Interaction was élsp significant.
T

and T, were on par. Similarly T, and Ty were also

2 4

on par.

Table 15 shows the results of germination study

conducted 50 days after harvest.

Germination percentage of ICG-198 improved

P and T3. In ICG-198,

T, and T5 had very .good germination of 99.75 per cent

further in the case of Ti, T

and $8.99 per cent respectively. Iﬁ T4 and T5, all the
varieties had more than 90 per cent germination. 1In
Ty highest germination percentage was recorded by
ICG-4326 and ICG-8218 (19.92 per cent in both). In

the case of T, and T3 also, ICG-4326 had the highest

2
germination values of 70.02 per cent and 71.07 per cent
respectively. There were significant treatment and
varietal differences. Interaction of variety and
treatment was also significant. Ty and T5 were on

par. S;milarly T2 and T3 were also on par.



Table 15.
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Role of different entities of groundnut seed

~

in its germination 50 days after harvest

_ Percentage of germination of
Intact Intact Seed with Seed with Excised

zé' Genotype pod seed pin holes testa embryonic Mean
* on the removed axis
testa ;
(ry) (T,) (T3} (T,) (1)
1 ICG 198 6.06 24.33 26.50 87.12 84.23 45 .65
(1.11) (16.97) (19.91; (99'.75) (98.99) (51.13)
2 ICG 1002 19.18 53.15 55.57 80.12 87.12  59.03
(10.79) (64.03) (68.03) (97.06) (99.75) (73.52)
3 ICG 2471 18.35 48.46  49.04 87.12 87.12 58,01
(9.91) (56.02) .(57.03) (99.75) (99.75) (71.93)
4 ICG 2523 10.02 39.81- 41.55 74 .79 84.23 50.08 -
(3.02) (40.99) (43.99) {93.12) (98.99) (58.82)
5 ICG 4326 26.51 56.80 57.46 84,23 84.23 61.85
: (19.92) (70.02) (71.07) (98.99) (98.99) (77.74)
6 - ICG 8218 26.51 54.34 53.75 90.00 87.12 62.34
(19.92) (62.01) (65.04) (100.0) (99.75) (78.45)
7 ICG 8281 23.50 49.04 49.61 84.23 84,23 58.12
(15.90) (57.03) (58.01) .(98.99) (98.99) (72.11)
Mean 18:59 46.56 47.64 83.94 85.47
(10.16) (52.72) (54.60) (98.89) (99.38)
CD(0.05) for variety means : 7.37
CD(0.05) for treatment means : 623
CD(0.05) for interaction 3

6.07

Note .1, Arc sine transformation was done befdre:analyéis.
Figures in parenthesis indicate values in the
original scale
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Table 16 presents the results of germination

test conducted 60 days after harvest.

More than 90 per cent germination was obtained

in all the types studied in T4 and T5. ICG-4326 and

ICG—8218.exhibited highest value for germination in

(23.93 per cent). In the case of T, and T.

1 2 3°
%
ICG-4326 showed the highest germination values (79.04

T

per cent and 79.11 per cent respectively). The
treatment and varietal differences were significant.
Interaction was also significant. Tz and T3 were on

par. Similarly T, and '1‘5 were also on par.

4
Résults,of germination study conducted 70 days

after harvest are furnished in Table 17.

ICG-8218 had the highest germination per cent

in T, (27.96 .per cent). In T. and T.,, ICG-8218 had

1 2 3’
the maximum germination values (84.10 per cent and

86 .06 per cent respectively). T4 and Tg exhibited very
high germination values in all the genotypes tested.

In T4, 100 pef cent gergination was obtained for
ICG-2523 and ICG-4326. In T., 100 per cent germination .
was observed for ICG-828l1. ICG-198 showed the lowest

~germinatien per-cent in thé treatménps ?1, 'I'2 and Té.
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Table 16 Role of different entities of groundnut'séed
in its germination 60 days after harvest
Percentage of germination of
gi' Genotype Intact Intact Seed with Seed with Excised Mean
* pod seed pin holes testa embryonic
on the removed axis
testa .
(ty)  (T,)  (Ty) (T,) (T )
1 ICG 198 20.13 39.81 39.81 87.12 90.00 55,37
(11.84) (40.99) (40.99) (99.75) (100.00) {67.71)
2 ICG 1002 23.50 56 .80 58.71 84.23 84.23 61.49
(15.90) (70.02) (73.03) (98.99) (88.99) (77.22)
3 ICG 2471 20.14 51.95 54.34 90.00 8?.12 60.71
(11.86) (62.01) (66.01) (100.00) (99.75) (76.07)
4 ICG 2523 21.93 55.57 56.80 83.00 87.12 €0.88
(13.95) (68.03) (70.02) (98.51) (99.75) (76.32)
5 ICG 4326 29.29 62.75 62.80 85.89 90.00 66 .15
(23.93) (79.04) (79.11) (99.49) (100.00) (83.65)
6 ICG 8218 29.29 57.46 56.80 87.12 90.00 64,13
(23.93) (71.07) (70.02) (99.75) (100.00) (80.96)
7 ICG 8281 28.64 50.19 51,95 87.12 90.00  61.58
(22.97) (59.01) (62.01) (99.75) (100.00) (77.35)
Mean 24.70 53.50 54.46 . 86 .35 .88.35
(17.46) (64.62) (66.21) (99.59) (99.92)
CD(0.05) for variety means : 5.56
CD(0.05) for treatment means : 4.70
CD(0.05) for interaction : 5.14
Note 1. Arc sine transformétion was done before analysis.

Figures in parenthesis indicate values in the
original scale



Table 17. Role of different entities of éroundnut seed

in its germination 70 days after harvest

Percentage of germination of

gé' Genotype Intact Intact Seed with Seed with Excised Mean
) pod seed pin holes testa embryonic
on the removed axis
testa
(1y) . (T,) -(T3) (T4) {Ts)
1 1ICG 198 25.07 51.37 52.57 84.23 . B7.12 60.07
(17.95) (61.03) (63.06) (98.99) (99.75) (75.11)
2 ICG 1002 26.51 65.76 64.19 87.12 87.12 66.14
(19.92) (83.14) (81.04) (99.75) (99.75) (83.64)
3 ICG 2471 26.51 62.06 63.49 81.35 87.12 64.10
(19.92) (78.05) (80.08) (97.74) (99.75) (80.92)
4 ICG 2523 25.76 58.08 60,02 90.00 87.12 64.20
(18.89) (72.04) (75.03) (100.00) (99.75) (81.06)
5 ICG 4326 29.29 64.19 66.64 90.00 84.23 66 .87
(23.93) (B81.04) (84.28) (100.00) (98.99) (84.57)
6 ICG 8218 31.92 66.50 68.08 87.12 87.12 68.15
(27.96) (84.10) (86.06) (99.75) (99.75) (86.15)
7 ICG 8281 31.89- 61.36 62.05 84 .23 90.00 65.91
(27.91) (77.03) (78.03) (98.99) (100.00) (83.34)
Mean 28.14 61.33 62.43 86 .29 87.12
(22.24) (76.98) (78.58) (99.58) (99.75)
CD(0.05) for-variety means H 3.99
Cco(0.05) for treatment means 3 3.38
cD(0.05) for interaction s 5.37

Note 1. Arc sine transformation was done before analysis.
Figures in parenthesis indicate value
original scale

s in the
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ANOVA showed that interacticn, treatment and varietal

differences were significant. T2 and T, were con par.

3
T, and T, were also on par. '

Results of germination test conducted 80 days
after harvest are presented in Table 18,

Germination percentage in T, increased and the

1
highest was observed in ICG-8218 (29.98 per cent).

The highest.germination percentage in T2 was also
shown by ICG-8218 (89.21 per cent). In the case  of
T3, ICG-4326 arnd ICG-2471 showed the highest germinat-
ion per cent (90.09). Very high germina£ion values
exceeding 90 per cent were observed in all the

genotypes in T, and T . Treatment and varietal

. differences and interaction were significant. T, and

T3 were on par. T4 and TS were also on par.

Results of germination test conducted 90 days
after harvest are presented in Table 19.

In treatments T4 and T5, there was. more than
90 per cent germination in all the genotypes. 1In Ty,
" the germination percentage ranged from 27.96 in ICG-198
to 33 in ICG-8218. In T, and T;, there was more than

90 per cent germination in all varieties studied except



Table 18, Role of different entities of groundnut seed

its germination 80 days after harvest

Percentage of germination of _
Intact Seed with Seed with Excised

s Intact ‘
No' Genotype pod seed pin holes testa embryonic Mean
- on the removed axis
testa
(T,) (T,) (T5) (T,) (Tg)
1 ICG 198 29.29 61.36 64.19 90.00 90.00 66.97
(23.93) (77.03) (81.04) (100,00) (100.00) (84.70)
2 ICG 1002 31.30 64.19 64.93 90.00 84.23 66 .93
(26.99) (81.04) (82.05) (100.00) (98.99) (84.64)
3 ICG 2471 26.51  70.69  71.65 90.00 90.00 €9.77
(19.92) (89.07) (90.09) (100.00) (100.00) (88.04)
4 ICG 2523 29,99 63.49 65.07 90,00 90.00 67.71
" (24.98) (80.08) (82.23) (100.00) (100.00) (85.61)
5 ICG 4326 31.92 68.08 71.65 87.12 . 90.00 69.75
‘ (27.96) (86.06) (90.09) (99.75) (100.00) (B8.02)
6 ICG 8218 33.20 70.82  70.69 90.00 90.00 70.94
(29.98) (89.21) (89.07) (100.00) (100.00) (89.34)
7 ICG 8281 30.64 65.76 66.50 90.00 90.00 68.58
(25.97) (83.14) (84.10) (100.00) (100.00) (86.66)
Mean 30.41 66.34 67.81 89.59 89.18
(25.62) (83.90) (85.14) (99.99) (99.98)
CD(0.05) for variety means s 3.02
CD(0.05) for treatment means : 2.56
CpD(0.,05) for interaction H 3.17

Note 1. Arc sine transformation was done before analysis.
Figures in parenthesis indicate values in the
original scale
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Table 19. Role of different entities of groundnut seed
in its germination 90 days after harvest
Percentage of germination of
s1 Intact Intact Seed with Seed with Exclsed
No. Genotype pod seed pin holes testa. embryonic Mean
' on the removed axis
testa .
(T,) (T,) (Ty) (T,) (Te)
1l ICG 188 31.92 67»25 68.08 87.12 90.00 68.87
(27.96) (85.05) (86.06) (99'75). (100.00) (87.01)
2 ICG 1002 33;20 72.61 72.61 90,00 90.00 71.68
(29.98) (91.07) (91.07) (100.00) (100.00) (90.12)
3 ICG 2471 34.43  71.65  76.02 87.12 90.00 71.84
(31.97) (90.09) (24.16) (99.75) (100.00) (90.29)
4 ICG 2523 32,58 70.69 69.86 90.00 87.12  70.05
(29.00) (89.07) (88.14) (100.00) (99.75) (88.36)
5 ICG 4326 33.20 76 .02 80.12 87.12 90.00 "73.29
(29.98) (94.16) (97.06) (99.75) (100.00) (91.73)
6 ICG 8218 35.06 74 .79 76 .02 80.00 90.00 73.17
(33.00) (93.12) (94.16) (100.00) (100.00) (91.62)
7 ICG 8281 33.20 73 .83 72.87 90.00 90.00 71.98
(29.98) (92.24) (91.32) (100.00) (100.00) {(90.43)
Mean 33.37 72.41 73 .65 38.76 89.59
(30.25) (90.87) (92.08) (99.95) (99.99)
CD(0.05) for variety mean t 2.59
CD(0.05) for treatment means 1 2.19
CD(0.05) for interaction ‘s . 4.04

Note 1. Arc sine transformation was done before analysis.
Figures in parenthesis indicate wvalues in the
original scale
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in ICG-198 and ICG-2523. Treatment and varietal
differences were significant. Interaction of
variety and treatment was also found to-be signi-

ficant. T, and T. were on par. Similarly T, and

4 5
T, were also on par.

2

Results of germination study conducted 100

days after harvest are furnished in Table 20.

More than 90 per cent germination was noticed

in Ty, T, T4,and T5 in all the genotypes tested.
In the case of T,, the germination ranged from 29 per
cent in ICG-198 to 30.99 per cent in ICG-1002, ICG-2471,

ICG-2523 and ICG-8281.

There was increase in germination with increase

in storage period in treatments T, and T3 in all the

2
genotypes.,

4.3 Presence of water soluble promoters or inhibitors

in the seed

With a view to finding out the presence of water
soluble promoters aﬁd_inhibitors in the seed, the following
experiments were conducted and results are furnished in

Tables 21 to 23.
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Table 20. Role of different entities of groundnut seed
in its germination 100 days after harvest
Percentage of germination of
s1 Intact Intact Seed with Seed with Excised
No. Genotype ©pod - seed pin holes testa embryonic Mean
’ on the removed axis °
testa
(1) (1) (Ty) (T,) (Tg)
1 ICG 198 32.58 73.83 75 .06 87.12 +87.12 71.14
(29.00) (92.24) (93.35) (99.75) (99.75) (89.55)
2 ICG 1002 33.83 78.90 83.01 90.00 2Q.00 75.15
(30.99) (96.29) (98.52) (100.00) (100.00) (93.43)
3 ICG 2471 33.83 76 .02 77.24 84.23 87.12 71.68
- (30.99) (94.16) (95.12) (98.99) (99.75) (90.12)
4 ICG 2523 33.83 74 .79 76 .02 87.12 90.00 72.35
(30.99) (93.12) (94.16) (99.75) (100.00) (90.81)
5 ICG 4326 33.20 87.12 80.00 90.00 80,00 78.06
(29.98) (99.75) (100.00) (100.00) (100.00) (95.72)
& ICG 8218 33.20 87.12 84.23 .90.00 87.12 76.33
(29.98) (99.75) (98.99) (100.00) (99.75) (94.41)
7 ICG 8281 33.83 84.23 87.12 84.23 84.23 74.73
(30.99) (98.99) (99.75) (98.99) (98.99) (93.06)
Mean 33.47 80.29 8l1.81 87.53 87.94
(30.42) (97.16) (97.97) (99.81) (99.87)
CD(0.05) for variety means t 4.24
CD(0.05) for treatment means : 8.59
CD(0.05) for interaction H 6.24

Note 1. Arc sine transformation was done before analysis.
Figures in parenthesis indicate values in the
original scale
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The aqueous extracts of two nondormant types
ICG-3777 and ICG-1281, were prepared to find out
whether any stimulatory substance was present in them
which could elicit germination in dormant types. Seeds
of seven dormant- types, ICG-198; ICG—lOOZ,_ICG—247l,
ICG-2523, ICG-4326, ICG-8218 and ICG-8281- were treated
with these extracts for varying periods viz., 6, 12,

18 and 24 hours and their germination tested and the

results are summarised in Table 21.

No germination was notilced in the treated
materials as well as in the untreated control indicating
that there was no significant difference between treatments

and qontrol.

with a ﬁiew'to finding out the presence of
inhibitory substances in dormant groundnut seeds, the
agueous extracts of ;CG-198 and ICG-2523, two dormant
types with dormancy rating 8, were prepared. Agqueous
extracts‘were used for treating seven nondormant typés
ICG-~128, ICG-459, ICG-1231, ICG-1281, ICG-1308, ICG-2144
and ICG-3777 for varying periods (6, 12, 18 and 24 hours)
and germination determined afterwards. Results are

presented in Table 22.



Table 21. Effect of aqueous extract of nondormant types on
the germination of dormant ones at harvest
Percentage of germination of seeds treated
‘ with extract of
sl. Dormant 377 cG 1281 (nond t) Control
No. genotype ICG 7 (nondormant) ICG nondorman
6 12 18 24 6 12 18 24
_ hours hours hours hours hours hours hours hours
1 ICG 198 0 0 0 0 0 0 0 8] 0
2 ICG 1002 0 0 0 0’ 0 4] 8] 0 0
3 ICG 2471 0 0 0 0 0 0 o 0 0
4 ICG 2523 0 0 0 0 0 0 0 0 0
5 ICG 4326 0 0 0 0 0 0 0 0 0
& ICG 8218 0 0 0 0 0 0] 0 0 0
7 ICG 8281 0 0 0 0 0 0 0 0 0

§ et
[Ja



Table 22. Effect of aqueous extract of dormant types on the germination

of nondormant ones at harvest

Percentage of germination of seeds treated with extract of

Nondormant R Untreated Mea
genotype ICG 198 {dormant) ICG 2523 (dormant) control ean
& hours 12 hours 18 hours 24 hours 6 hours 12 hours 18 hours 24 hours
ICG 128 81.87' .80.17 85.94 - 84.23 84.23 80.17 80.17 84,23 81.87 82.54
(58.00) (97.09) {99.50) (98.99) (98.99) (97.09) (97.09) (98.99) (98.00} (98.31)
ICG 459 B84.23 81.87 85.94 gl1.87 84.23 85.94 80.17 77.14 84.23 82.85
{98.98) (98.00) {99.50) (98.00) (98.98) (99.50) (97.09) (85.04) (98.99) (98.45)
ICG 1231 76.02 77.14. 78 .46 75 .82 77.14 . 75.82 77.14 76 .02 75.82 76 .60
(94.16) (95.04) | {96 .00} (94.00) (95.04) (94.00) {95.04) [94.16) (94.00) (94.63)
I1CG 1281 90.00 81.87 85.94 90.00 81.87 84.23 90.00 90.00 90.00 87.10
(100.00) (98.00) (99.50) (100.00) (98.00) (98.99) (100.00) .00.00) {100.00) (99.74)
ICG 1308 73.57 73.69 T 972.57  74.70 75.82 76 .02 74.70 73.57 74.70 74.37
(92.00) (92.11) (91.03) (93.04) (94.00) (94.16) (93.04) 192.00) (93.04) (92.74)
ICG 2144 B84.23 ) 81.87 85.94 " B80.17 85.94 B8l1.87 80.17 gl1.87 85.94 83.11
. (98.98) {98.00) (98.50) (97.09) (99.50) (98.00) (97.09) (98.00) (99.50) (98.56)
ICG 3777 81.87 ' 90.00 g0.00 90.00 8l1.87 85.94 90.00 90.00 80.00 87.74
(98.00) (100.00% {100.00) (100.00) (98.00) {99.50) (100.00) {100.00) (100.00) {99.84)
Mean gl.e8 - 80.94 83.54 - - 82.40 8l1.59 8l1.42 8l1.76 gl.83 83.22
(97.91) (97.52) (98.73) (98.25) (97.86) (97.77) {(97.95) (97.98) (58.61)
CD(0.05) for variety means : 2,51
CD(0.05) for treatment means H N.S. )
CcD{0.05) for interaction : N.S.

Note 1. lArc sine transformation was done before analysis. Figures in parenthesis indicate values in the original scale |
r
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There was no significant difference between
treated ones and the untreated.control. Results of
treatment replicates were highly consistent and more
than 90 per cent germination was observed in treated

and ﬁntreated materials.

To confirm the presence of water soluble
inhibitors in dormant seeds, a leaching treatment was
also éiven to the seeds of seven dormant groundnut
genotypes viz., ICG-198, ICG-1002, ICG-2471,. ICG-2523,
ICG-4326, ICG-8218 and ICG-8281. Results of the
experiment to find out the effect of washing with
running water on the germination of intact seed and

seed without testa are presented in Table 23.

Washing the intact seed in running water for
12 hours and 24 hours did not give any germination as
in the case of untreated control. Washing the seed in
running water, after removing the testa, for 12 hours
and 24 hours did give some positive results in all the
seven genotypes tested. In the case, of ;eaching treatment
of decoated seeds for i2 hours, the highest germination
per cent was recorded by the genotypes ICG-1002 and
ICG-4326 (7éfper cené). ICG-198 had the least response
with 62.01 per cent germination. ﬁy indreasiﬂg the

treatment time to 24 hours, the germination per cent



Table 23. Effect of washing with water on the gérmination of dormant

groundnut gencotypes at harvest

Percentage of germination of

5]. Untreated

Genotype Mean
No. : Intact seed Seed without testa control
12 hours 24 hours 12 hours 24 hours
1 ICG 198 0.29 Q.29 51,95 71.56 0.29 61.76
(0.00) (0.00) (62.01) (89.99) (0.00) (77.61)
2 ICG 1002 0:.29 0.29 60.69 78.85 0.29 69.77
: {0.00) {0.00) _(76.04) (96.26) (0.00) (88.04)
3 ICG 2471 0.29 0.29 53.13 73.57. 0.29 63.35
(0.00) (0.00) (64.00) (92.00) (0.00) (79.88)
4 ICG 2523 0.29 0.29 56.80 ° 73.69 - 0.29 65.25
{D.00} (0.00) (70.00) (22.11) (0.00) {82.47)
5 ICG 4326 0.29 0.29 60.69 81.87 0.29 71.28
(0.00) (0.00) (76 .04) (98.00) (0.00) {89.70)
6 ICG 8218 0.29 0.29 ' 56 .79 74 .84 0.29 67.82
(0.00) (0.00) (70.00) : (96.25) (0.00) (85.75)
7 ICG 8281 0.29 0.29 55..56 73.57 0.29 64.57
. (0.00) (0.00) (68.02) (91.99) (0.00) (81.56)
Mean 0.29 0.29 56.51 . 75 .99 0.29
(0.00) (0.00) (69.55) (94.14) (0.00)
CD(0.05) for varlety means z 3.14
CD(0.05) for treatment means : l.68 -
' [
CD (0.05) for interaction : N.S. %
: —

Note 1. Arc sine transformation was done before analysis. Figures in parenthesis indicate values in the original scale
2. Intact seed and untreated control did not give any germination and hence were not included in the analysis
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also increased. The highest germination was obtained

in ICG-4326 (98 per cent) and the lowest germination

was recorded by ICG-198 (89.99 per cent).

The treatment and varietal differeﬁces were

significant. But interaction was not significant.

4.4 Effect of presowing treatments in breaking dormancy

Effect of different presowing treatments on the
germination of four dormant groundnut genotypes is

presented in Table 24 and illustrated in Fig.3.

Treatments with CuSO4, ZnSO4 and boric acid for
varying concentrations, boiling water (10 sec.) and steam
(60 sec.) did not give any germination as‘°in the case
of untreated control. Varying percentages of germination
were obtained in the other treatments.s In the case of
ICG-198, the highest germination was obtained for

treatment with HgCl., for 5 minutes (44.99 per cent).

2
For ICG-1002, the best treatment was the one with
glutathion 0.3 per cent for 24 hours where 68.02 per cent
germination was obtained. 1In the case of ICG-2471 also,
treatment with glutathion 0.3 per cent for 24 hours gave

the highest germination of 67 per cent. 1In the case of

ICG-2523, treatment with ethyl alcohol for 10 minutes



Table 24'. Effect of different presowing treatments on the germination of

four dormant 'groundnut genotypes at harvest

s1 Treatments Germination percentage of
No- Item Concen- Time : Mean
- tration ICG 198 ICG 1002 ICG 2523 1ICG 2471

1 Untreated - - 0.29 D.29 0.29 . 0.29 0.29

control (0.00) (0.00) (0.00) (0.00) (0.00)

2 CuSO4 1.5% 24 hours 0.29 0.29 0.29 0.29 0.29
(0.00) (0.00) (0.00) (0.00) (0.00)

3 CuSO4 3% 24 hours 0.29 0.29 0.29 0.29 0.29
T (0.00) (0.00) (0.00) (0.00}) (0.00)

4 ZnSO4 l.5% 24 hours 0.29 0.29 0.29 0.29 0.29
(0.00) (0.00) (0.00) (0.00) (0.00)

5 ZnSO4 3% 24 hours 0.29 0.29 0.29 0.29 0.29
(0.00) (0.00) (0.00) (0.00) (0.00)

6 Boric acid 1.5% 24 hours 0.29 0.29 0.29 0.29 0.29
: (0.00) (0.00) (0.00) (0.00) (0.00)

7 Boric acid - 3% 24 hours 0.29 0.29 0.29 0.29 0.29
(0.00) (0.00) (0.00) (0.00) (0.00)

EEL



Table 24. (contd....)

(2)

(4)

(1) (3) (5) (6) (7) (8) (9)
8 Boiling water - 10 sec. 0.29 0.29 0.29 0.29 0.29
(0.00) (0.00) (0.00) (0.00) (0.00)

9 Steam - 60 sec. 0.29 0.29 0.29 0.29 0.29
' (0.00) (0.00) (0.00) (0.00) (o.oo)

10 chl2 1 : 1000 5 mnts. 42.13 45 .00 40.40 46 .15 43,42
(44 .99) (50.00) (42.00) (52.01) (47.24)

11 chlz' 1 : 1000 10 mnts. 34.45 38.05 36 .86 45.00 38.59
(32.00) (37.99) (35.98) (50.00) (38.91)

12  Glutathion 0.03% 24 hours 8.13 39.23 15.30 45 .00 26 .92
(1.99) (40.00) (6 .96) (50.00) (20.50)

13 Glutathion 0.3% 24 -hours 26 .56 55 .56 30.64 54.94 41,93
‘ (19.99) (68.02) (25.97) (67.00) (44.65)

14 Ethyl alcohol 96% 5 mnts. 16 .31 33.20 20.27 35,06 26 .21
’ (7.88) {29.98) (12.00) (33.00) (19.51)
15 Ethyl alcohol 96% 10 mnts. 26 .53 45.00 42.70 52.54 41 .69
: (19.95) (50.00) (45.99) (63.00) (44.24)

16 IAA 0.001% 24 hours 18.44 26 .53 21.92 27.26 23.54
(10.00) {(19.95) (13.94) (20.97) (15.95)

781



Table 24+ (contd....)

(1) (2) (3) (4) (5) - (6) {7) (8) {(9)
17 IAA 0.01% 24 hours 36 .84 50.77 38.06 42.71 42,09
(35.95) (60.00) {38.01) (46 .00) (44.92)
18  2,4-D 0.003% 24 hours 0.29 8.13 0.29 11.54 5.06 .
(0.00) (1.99) (0.00) (4.00) (0.77)
19 2,4-D 0.03% 24 hours 20.01 19.35 21.97 21.12 20.61
(12.71) (10.98) (14.00) (12.98) (12.39)
20 H,0, 1% 3 hours 31.94 45.00 34.44 50.77 40.54
(27.99) (50.00) (31.98) (60.00) (42.25)
21 H,0, 5% 3 hours 25.07 23.54 23.58 26 .54 24.68
(17.95) (15.95) (16 .00) (19.97) (17.43)
(16 .40) (34.18) (20.89) (38.28)
CD(0.05) for variety means :  5.00
CD(0.05) for treatment means 2 8.67
cD(0.05) for interaction 3 3.29

Note 1. Arc .sine transformation was done before analysis.
.indicate values in the original scale

in the analysis

Figures in parenthesis

2. Treatments 1 to 9 did not give any germination and hence were not included
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gave the highest germination per cent (45.99 per cent).
Glutathion, 0.3 per cent, -though effective in ICG-1002

" and ICG-24?1 did not increase germination in ICG-198
and ICG-2523 substantially. Analysis of-.variance
showed significant treatment and varietal differences.
Interaction effect of varieties and treatmehts was

also significant.

4.5 Inheritance of seed dormancy

In the study of inheritance of dormancy, we are
concerned with the generation of embryo rather than
that of mature plant, since the assessment of this
character i1s based on the reaction of the embryo to the
environment. It might be well to discuss the matter
of designation of generation before presénting the

actual results of the experiment.

The original hybrid seeds obtained by hybridi-
sation possess fl emsryo, seeds of Fl ﬁlants have F2
embryos, seeds of F2 piants have Fy embryos and so on.
Thus in germination tests, the hybrid seeds express the
embryonic germinability of F,. the seeds of Fy plants
express F, sSegregation for embryonic germinability,
seeds of F2 plants express F3 segregation for embryonic

germinability and so on (Johnson, 1935). The embryo



and the plant developed from it can be looked upon as

same individual in different stages of development.
Thus the seeds produced by initial hybridisation are

F, seeds, seeds borne on F1 mature plants are F2 seeds

1
which will show variation in germinability in F,-

For the present investigation it was considéred worth-
while to choose genotypes with maximum expressioﬁ of
contrasting trailts both with respect to the initilal
germination per cent as well as period of rest
required. Thus £wo types ICG-1281 and ICG-3777
(Plates 4a and b) which showed maximum germination
per cent and requiring no rest periods were chosen to
represent the nondormant class. Similarly two types
ICG-198 and ICG-2523 (Plates 4c and d) which showed
minimum germination per cent in the first test and

requiring longest periods of dormancy were chosen to

represent the dormant class.

4.5.1 Study of Fl

From four crosses without reciprocals, which
were effected, inheritance was studied. The first
filial generation (Fl)‘is represented by the embryo
developed after fertilisation brought about by

hybridisation. Twenty hybrid seeds in each cross were






Plate 4c Dormant parent I1CO 198

Plate 48 Dormant oarent I1CO 2523






tested for germinability on the day of collection along
with parents as checks and results are furnished 1in

Table 25.

Results have revealed that none of the hybrid
seeds in any of the four combinations germinated while
the nondormant parents 1CG-1281 and 1CG-3777 gave
96 per cent and 98 per cent germination respectively.

Due to the paucity of seeds available, germination

test could not be repeated at 10 day interval®s to find
out the rest period of embryos. F embryos apparently
resembled the dormant parents with regard to their

germinability on the day of harvest.

4.5.2 f2 generation

Seeds of P plants (Plates 5a, b, w ajiu us
belonging to four crosses were tested for germinability
soon after harvest and the results are presented Iin

Table 26 to 29.

Germination percentage ranged from zero to 77.42
In all groups there was a high percentage of dormant

seeds as judged by initial germination. The individual



Plate 5a A plant of cross ICG 1281 x ICG 198

Plate 5b Fj plant of cross ICG 1281 x ICG 2523
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I1CG
1CG

I1CG
ICG

ICG
ICG
I1CG

ICG

Table 25.

Germination of seeds of parents and

at harvest (P embryo generation)

Parent/F1
1281
Nondormant

3777N

198

- Dormant

2523~
1281 x ICG 198
1281 x ICG 2523
3777 X 1CG 198
3777 X I1CG 2523

Number of
seeds
kept for
germination

50
50

50
50

20
20
20
20

Number of
seeds
germinated

48

49

o

o O O O

Germination

&)

96
98

o

© o O o

co
to






Plate 5c Fj plant of cross ICG 3777 x I1CG 198

Plate 5d plant of cross ICG 3777 x I1CG 2523






Tavls 26. Sprouting values of F2 secds at harvest borne on F] plants

of cross 172G 1281 x ICG 198

Number of seerds X2 calculated

riam _ emination 3y S
germination serminated germinated
1 37 17 20 46 .50 " 8.658"
2. 1 0 31 0.00 10.333"
3 15 2 13 13.30 1.089
4 19 1 18 5.30 3.947°
5 24 2 22 8.30 3.556
6 24 1 23 4.20 5.556"
7 27 2 25 7.40 4.457"
8 36 15 21 41.70 5.333"
9 41 18 23 43.90 7.813"
10 30 a 20 0.00 10.000"
11, 12 2 10 16.70 0.444
12 13 1 12 7.70 ©2.077
13- 20 0 20 ~ 0.00 6.667
14 14 1 13 . 7.10 2.381
15 19 2 17 10.50 2.123
T@tal chi-square (X%, ) i 74.434"
Deviation cihl-square (le) 10.346"

. Heterogeneity chi-square (X214) 64.088.

Significant at 5% level

071



Table 27. Sprouting values of F, seeds at harvest borne on F, plants

2
of cross ICG 1281 x ICG 2523

Plant Number of seeds Germination i)(f] i;icgizzgdof
No. Kept for Germinated Not per ceant 311 ratio
germinaticon germinated
1 42 19 23 45 .20 9.174"
2 39 5 34 "12.80 3.085
3 21 2 19 9.50 2.683
4 18 2 16 11.16 1.852
5 .39 1 38 . 2.60 10.470"
6 47 23 24 48.90 14.362"
7 18 o 18 0.00 ‘s.ooo*
8 23 4 19 17.40 0.710
9 39 7 32 18.00 1.034
10 33 5 28 15.20 1.707
11 12 2 10 16.70 0.444
12 13 2 11 15.40 0.641
13 28 1 27 3.60 6.857"
14 40 10 30 25.00 0.000
15 13 o 13 0.00 "4.333"
16 29 3 ‘26 10.30 3.332
Total chi-square ‘les’ 66.674"
Deviation chi-square (321) g.883"

*
Heterogeneity chi-square (X215) 57.791

4
Significant at 5% level

171



Table 28. Sprouting values of F_, seads at harvest borne on F1 plants

2
of croas ICG 3777 x ICG 198

. 2
Numbrr of seeds X" calculated

Plant Germination I on the basis of
No. - per-cent 3:1 ratio
QZ?ginggiOn Germinated gergiﬁated
1 8 3 5 37.50 _ 0.667
2 15 3 12 20.00 0.200
3 31 5 26 16.10 1.301
4 24 7 17 29.20 0.222
5 19 1 18 5.30 3.947"
6 11 3 8 27.30 0.030
7 13 3 10 23.10 0.026
8 37 4 33 10.80 5.973"
9 21 4 17 15.10 0.397
10 39 6 33 15.40 1.923
11 15 3 12 20.00 0.200
12 24 1 23 4.20 5.556"
13 14 3 11 21.40 0.095
14 24 18 6 75 .00 32.000"
15 12 9 3 75 .00 16.000"
16 51 6 45 11.80 4.765"
17 38 4 34 10.50 4.246"
18 18 3 15 16 .70 0.667
19 25 6 19 24.00 0.013
20 41 6 s 14.60 2.350
21 35 6 29 17.10 1.152
22 14 4 10 28.60 0.095
23 9 4 5 44.40 1.815
Total chi-square (XZZB) » 81.640‘
. .Deviation chi-square (le) '5.018'
Heterogeneity chi-square (xzzz) _ . 76{622*

*Significant at 5% leval

Chi



Table 29. Sprouting values of F_, seeds at harvest borne on Fl plants

2
of croas ICG 3777 x ICG 2523

' x? calculazed
. Plant Nunber of seeds Germination calculate

| LS e et
ng‘r}:ingzion Germinated ger:(;:lated
1 31 8 23 25 .80 0.011
2 10 0 10 0.00 " 3.333
3 14 6 8 ' 42.90 2.381
4 20 2 18 10.00 2.400
5 39 27 12 62.20 40.692"
6 17 3 14 17.70 0.490
7 38 6 32 15.80 1.719
8 31 24 7 77.40 45.430"
9 12 2 10 16 .70 .0.444
10 14 3 11 21.40 0.095
11 25 4 21 16 .00 1.080
12 8 "1 ;7 12.50 0.667
“13 8 0" 8 c.o0 - 2.667
14 20 4 16 120.00 0.267
15 19 14 5 73.70 24.017"
Total chi-square (X° () _ 125.693
Deviation chi-square (le) - . 13.181
Heterogenelty chi-square (xz'l 4) : 112.512

'Signiﬂ:cant' at 5X level

€71
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chi-square values showed an approximation to 3:1

ratio in several cases. But the total, deviation

and heterogeneity chi-square.values calculated on

the basis of 3:1 ratio were significant in all the
cases. From this, it aépeared that the segregation of
different dormant and nondormant classes did not
confirm to any simple mode of inheritance. It has

to be mentioned here that many of the seeds which
required varying rest periods would have been included
under the class dormant which as stated was predominant

"in most of the F, families.
4.5.3 F3 generation

Two families in each of the four crosses were
carried forward to the F, plant generatiorn. The total
number of 245 F2 plants representing the eight families
beleonging to the four crosées were harvested when
mature and tested for thelr germinability, the test
being commenced on the same day of harvesﬁ. The results

are summarised and presented in Table 30-37.

Wide variation in germination from zero to 100

per cent was observed in F., families. No definite grouping

3



Table 30. Germination percentage'of F3 seeds borne on F, plants derived

2
from ?1 plant number one of cross ICG 1281 x ICG 198

Number of seeds

+ —h
<l

plant Germin:tion
. ercentage

- SR T Geminstes NEL T
1 19 0 19 00.00
2 18 2 16 11.10
3 33 5 28 15.20
4 43 8 35 18.60
5 13 3 10 23.10
6 29 7 22 24.10
7 37 9 28 24.30
8 3s 11 27 29.00
9 24 8 16 33.30
10 43 15 28 34.90
11 17 6 11 35.30
12 39 14 25 35.90
13 47 18 29 38.30
14 29 12 17 41.40
15 21 9 12 42.90
16 51 22 29 43.10
17 43 19 24 44.20
18 39 18 21 46.20
19 39 19 20 48.70
20 52 27 25 51.90
21 19 10 9 . 52.60
22 28 15 13 53.60
23 26 15 11 57.70
24 41 26 15 63.40
25 32 21 11 65.60
26 26 18 8 69.20
27 29. 22 7 75.90
28 18 14 4 77.80
29 12- 10 2 83.30
30 29 28 1

96 .60




Table 31. Germination percentage of F3 seeds borme on FZ plants derived

from F; plant number nine of cross ICG 1281 x ICG 198

Number of seeads

F2 plant . Germinatior
No. - percentage
gziﬁinggion Germinated gergggated
1 31 0 31 -00.00
2 54 0] 54 30.00
3 36 4 32 il.10
4 47 9 kI:] 19.20
5 43 10 33 23.30
6 39 11 28 28.20
7 42 12 30 28.60
8 35 11 24 31.40
9 36 '13 23 36.10
10 19 7 12 36.80
11 23 9 14 39.10
12 28 11 17 39.30
13 ig i6 22 42.10
14 21 9 12 .42.90
15 1ls 8 10 44 .40
18 ' 47 21 26 | 44.70
17 51 23 28 45.10
18 25 12 13 48.00
i9 39 19 20 48.70
20 25 13 12 52.00
21 49 26 23 53.10
22 23 13 10 56 .50
23 37 23 14 62.20
24 43 27 le . 62.80
25 27 18 9 66.70
26 ig 14 4 77.80
27 33 26 7 78.80

28 28 24 4 85.70

29 32 31 1 96 .90
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Téble 32. Germination percentage of F3 seads borne on F2 plants derived

from Fl plant number one of ¢ross ICG 1281 x ICG 2523

Number of seeds

F2 plant _ Germination
No. - percentage
ggiizngzion Germinated gergzﬁated

1 11 0 11 00.00
2 28 1 27 03.60
3 47 8 39 17.00
4 39 9 30 23.10
5 54 '13 41 24.10
& 23 7 16 30.40
7 37 12 25 32.40
8 39 14 25 35.90
9 45 17 28 37.80
10 21 8 13 38,10
11 24 10 14 41,70
12 22 10 12 45.50
13 28 13 15 ;5.40
14 21 10 11 47.60
15 18 9 9 50.00
16 © 19 10 9 52.60
17 20 11 9  55.00
18 19 11 8 57.90
19 40 24 16 60.00
20 23 15 8 65.20
21 29 20 9 69.00
22 33 26 7 78.80
23 24 21 3 87.50

24 26 25 1 96.20




Table 33. Germination percentage of Fa seeds borne on F, plants derived
from Pl plant number five of cross ICG 1281 x ICG 2523
Numbber of seeds
" plent Sernination
GeRT T ceminates NT
1 S1 0] 51 00.00
2 21 3 18 14..30
3 19 3 16 15.80
4 47 11 36 23.40
5 28 7 21 25.00
6 33 9 24 , ;2.7.30
7 23 7 16 30.40
8 29 9 20 31.00
9 46 15 31 32.60
ic 23 8 15 34.80
11 37 13 24 35.10
12 34 12 22 35.30
13 28 11 17 39.30
14 48 20 28 41.70
15 14 6 8 42.90
le 35 16 19 45.70
17 9 is8 21 46 .20
18 41 19 22 46 .30
19 19 9 ; 10 47.40
20 27 13 14 48.20
21 17 9 8 52.90
22 11 6 5 54.60
23 31 17 14 54.80
24 19 11 8 57.90
25 30 18 12 60.00
26 13 8 5 61.50 .
27 13 9 4 . €9.20
28 27 19 g 70.40
29 20 16 - P 80.00
30 47 42 5 89.40 |
31 42 41 1 97.60

1

48



Table 34. Germination percentage of F, seeds of borne on Ez‘plantsdorived A7 :
from Fl plant number tsen of cross ICG 3777 x ICG 198 “;9

Humber of seeds .
‘ - ., Germination

2 gé?nt | " percentage
gzginaf:ion Germinated _genﬁ?ﬁated

1 ' 48 0 48 06.00
2 41 1 40 02.40
3 23 3 20 ~13.00
4 37 7 30 18.90
5 18 g 14 22.20
3 27 7 20 " 25.90
7 19 5 14 26.30
-8 29 8 21 27.60
9 37 12 25 32.40
) 24 9 15 37.50
11 29 11 18 37.90
12 39 15 24 38.50
13 28 11 17 39.30
14 33 13 20 39.490
L€ 41 17 24 41.50
18 19 ‘ - B 11 42.10
17 28 _ 12 16 42.90
18 24 11 13 . 145.80
19 34 16 18 47.10
20 36 17 19 47.20
21 25 . 12 13 48.00
22 s 17 18 48.60
23 37 19 18 51,40
24 29 16 13 55,20
25 18 9 7. 56.30
26 21 . 12 9 . 57.10
27 19 12 7 63420
28 23 15 - 8 654,20
29 25 19 8 70.40
30 21 16 5 76 .20
31 29 23 6 79.30
32 33 29 4 87.90
33 34 30 4 88.20

34 28 28 o 100,00
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Table 35. Germination perceantaga ol F3 saeds borne on r2 planta derived

from ?1 plant number twenty of croas ICG 3777 x ICG 198

Number of sbeda

plant Germination
No. - Percantage
g:;ﬂin::ion Germinated ger:?:ated
fl 29 0 29 00.00
12 32 0 32 00.00
3 al 6 35 14.60
4 18 3 15 16.70
5 15 k] 12 20,00
6 35 8 27 22.90
7. 43 1 32 25.60
B a2’ 1 31 26.20
) 29 8 21 27.60
.16 28 - 8 20 28.60
11 5 11 24 31.40
12 12 4 8 33,30
13 42° 16 26 38,10
14 i3 5 8 38.50
1% 31 12 19 38.70
16 18 15 23 39.50
13 45 18 27 40.00
ig 24 10 14 ai.70
19 36 16 20 44.40
20 29 12 16 " 44.80
21 17 8 9 47.10
22 4 16 18 47.10
23 21 10 11 47.60
24 33 16 17 48.50
25 18 9 9 50,00
2€ i 16 15 . 51.60
27 23 12 11 " 52.20
28 33 18 15 54.60
29 31 17 14 54.80
30 18 lo 8 55.60
kH 42 24 18 57.10
.3z 33 21 12 63.60
33 29 19 10 - 65.50
34 a9 27 12 69.20
38 36 25 11 69.40
1€ 41 29 12 70.70
3° 42 "33 9 78.60
18 46 41 5 89.10
35 44 32 1 97.70
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Table 36. Germination percentage of Fy seeds borne on F, plants derived

from Fl plant number one of cross ICG 3777 x ICG 2523

Number of seeds

Llant Germination
No, ’ ercentage
e ition  Cerminates - M T
: 30 0 30 00.00
2 27 3 24 11.10
: 16 4 12 25.00
4 3% 10 25 28.60
g 24 7 17 29.20
3 19 é 13 31.60
7 34 12 22 35.30
g 35 13 22 37.10
9 38 .15 23 39.50
10 32 13 19 40.60
1 ‘ 31 13 18 : 41.90
12 33 14 19 42.40
13 24 11 13 45.80
14 21 10 11 47.60
18 27 13 14 43.20
16 29 15 14 51.70
17 42. 23 19 54.80
18 23 13 10 \ 56.50
19 3s 21 . 14 60.00
20 27 is 9 66.70
2: 36 25 11 69.40
22 21 16 | 5 76.20
23 a1 33 8 ' 80.50
24 - '20 _ 18 ' 2 > 90.00

s 12 12 ¢! 100.00




Table 37. Germination percerntage of E'3 seeds borne on Fz plancs aerived

from Fy plam': number six of cross ICG 3777 x ICG 2523 7 52

Number of seeds

1?2 plant Germination

NO. - percentage
giiﬁingzion Germinated genﬁiﬁated

1 18 0 18 00.00
2 11 0 11 00.00
3 39 5 34 12.80
4 35 9 26 25.70
5 27 7 20 25.90
6 37 10 27 27.00
7 46 13 33 28.30
8 31 9 22 29.00
9 28 9 19 32.10
10 18 6 12 33.30
11 32 11 21 34.40
12 36 13 23 36.10
13 36 14 22 38.90
14 47 19 28 40.40
15 32 14 18 43.80
16 36 17 19 - 47.20
17 21 10 11 47.60
18 . 23 11 12 47.80
19 3s 17 - 18 48.60
20 ' 12 6 6 50.00
21 28 14 14 50.00
22 28 15 13 53.60
23 18 10 8 55 .60
24 21 12 9 57.10
25 27 16 - 11 59.30
26 21 13 8 61.90
27 32 21 11 65.60
28 27 18 9 66.70
29 28 20 8 71.40
30 39 31 8 79.50
31 37 31 6 83.80
32 30 27 3 90.00

33 21 21 0 100.00




of individuals was possible in this. Here it was
significant to note that there were families giving

100 per cent germination in initial test after harvest.

The pooled freguency distribution of Fhe F3
progenies by germination percentage on the day of
harvest along with expected frequencies under normal
distribution are given in Table 38 and illustrated

in Fig.4.



Table 38. Frequency distribution in Fy

IR
<

‘Class Class Middle valﬁe Observed Expected
nunmber interval of class number number
1 0 - 10 5 13 13.80
2 10 - 20 15 14 17.20
3 20 - 30 25 30 © 28.30
4 30 - 40 - 35 43 38.50
5 40 - 50 45 52 43.00
6 50 - 60 55 35 39.60
7 60 -~ 70 65 24 30.10
8 70 - 80 75 14 18.80
9 80 - 90 85 10 9.70
10 90 - 100 95 10 6.10

-3
Chi-sgquare value (jfg) : N.S.

Mean t 45.76
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5. DISCUSSION

Darmancy or rest period required for the
seed to attain a satisfactory germination i5 a
phenomenon met-with in a variety of plants and
assumes much importance in practical problem of

crop-proéuction when concerned with crop plants.

In groundnut, the problem of seed dormancy
has many folded effects in our state wheré two pure
créps of groundnut, one during April-May to - August-
Septembér and another during September-October to
IDécemberéJanuary are normally taken. The first crop
comes to harvest during August-Septembér when monsoon
showers are likely to occur. Groundnut by its very
nature of fruiting under the ground,'needs_sufficient
moisture in the soil for successful and easy harvest.
As such the monsoon showers at maturity stage of the
crop are helpful for harvest. However, high soil
moisture and high atmospheric temperature which are
likelf to coincide with the harvest of the first crop, .
force most of the cultivated types now available in the
state to germinate in the field itself, resulting in the
loss of a sizeable proﬁortion of the produce to the

farmer. In such situations, dormant varieties are



a boon to the farmer. However, there are instances
where a portion of the first crop harvest is utiliséd.
for raising a second crop. In such situations a
prolonged dormancy period becomes a handicap. Under
the conditions preQalent in our state, it will be ideal
to have high yielding short duration groundnut variety
with a dormancy period ranging ffom 20-30 days. It is
in this background that the present investigation was

taken up.

An attack on the nature of seed dormancy and
its inheritance has been in the purview of both
Physioclogists and Plant breeders from different angles.
Though investigators have come to different conclusions
regarding the ultimate cause of seed dormancy in
physioiogical terms like inability of dormant seeds to
absorb sufficient quantity of water for germination,
impermeability of seed coat to oxygen, presence of
germination inhibitors in the seed etec., it appears
that there is a general inhibiting mechanism which may
not be merely mechanical but some more complex chemical
phenomenon. Hoéever, facts gathered from inﬁestigations
on different materials indicate, to some extent. that
the casual mechanism is heritable (Mangelsdorf, 1930).

There seems to be an agreement in the opinion of most -

#
(o=4 |



of these workers that the characteristic is not
simple and easily analysable. In most caées a

multifactorial syétem has been suggested.

The investigations reported herein, were
undertaken to elucidate further the mechanism of seed
dormancy in groundnut and the nature of its inheritance
by a study of selected materials expressing the

contrasting characters to the maximum degree.

5.1.1 Survey and classification of genotypes into -

different dormancy groups

A survey of dormancy levels as expressed by the
initial sprouting values at harvest, in the 419
genotypes including in the present study has shown
wide variation ranging from fou; to 100 per cent.
None aﬁong the tested genotypes has exhibited 100 per
cent germination at. harvest leading to ie?o per cent
dormancy. However, 207 out of 419 have registered an
initial sprouting value of zero per cent at harvest
showing centqper cent dormancy. The rest of the
genotypes have exhibited sprouting values from zero
to 96 per cent at harvest. These results have thus
indicated that the tested material possesses a wide

spectrum of variability with reference to dormancy.

ik
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The 419‘genotypesvincluded-in the present
investigation belonged to'the three botanical groups

"hzgogaeal(242_gehotypes), vulgaris (137 genotypes) and

fastigiata (38 genotypes) excluding two entries which
did not belong to any of the above mentioned botanical
groups. Itiis interesting to observe that in all the
botanical gfoﬁps; genotypes possessing varying degrees
of db;mancy in the. zero to eight scaléias per the ratings
of Lin and Chen (1970) are occu%&hg. .ih other words,
dormancy 1s not seen confined to one or the other
botanical g:ouﬁ. HOWéQer, there.éeems'to be a
difference among'ﬁhe botanical groups with refg:ence to
the number of dormant tyées in them. As for example

in the hypogaea group, 200 out of 242 are seen to have

cent per cent dormancy while in the vulgaris and

fastigiata groups, the corresponding values are seven
out of 137 and zero out of 38. These results are in
agreement with those of Lin and Chen (1970) ‘and

Bailey and Bear (1973a).

A -comparison of+the.distribution of dormant.‘and
nondormant genotypes in different countries of the
world have shown interesting results. The genotypes
included, in the present investigation have.come from

over 35 countries of the world with a sizeable number
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from unknown -place of origin. The results have
indicated that both dormant and nondormant genotypes
have originated from one and the same country. 1In
otherwords, distribution of a particular group-of
genotypes is not c¢onfined to any particular country,
as for example among the genotypes from India we have
types of different dormancy ratings. Same is the case
with reference to genotépes from Argentina or Zimbabwe
or USA or Tanzania. This points t§ the fact that the
distribution of dormant or nondormant types does not

have any relationship with the country of origin.

5.1.2. Period of rest required for dormant types

Such of those types which registered zero
per cent germinatiﬁn at harvest or cent per cent
dormancy were tested further for their germinability
at intervals of ten days, the test being continued for

such periods as to give sprouting values over 90 per cent.

The results have indicated that the rest period
required for the tested genotypes hasrfanged from 20 to
110 days. Among the types of vulgaris group this range
was been from 20 to 50 days while the same for the
type; of hxgoggea group is seen to be ffém 20 to 11Q days.

In the fastigiata group there has been no genotype having
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the maximum dormancy and as such no type from this
group could be included in this study. That the types
belonging to hypogaea group require longer period of
rest as compared to those of the vulgaris group have
already, been reported by Stokes and Hull (1930);

John et al. (1948); Gregory et al. (1951); Gelmond and
Nakmura (1963); Patil (1967); varisail Muhammad aﬂd
Dorairaj (1968):; Krapovickas (1969); Lin and Chen
(1970); Bailey and Bear (1973a); Sengupta et al. (1977)

and Zade et al. (1986).

~ The results have further shown that there is a
progressive increase in the percentage of germination in
successive tests éfter ten days. However; the pattern
of inerease is not the same in all the genotypes. In
genotypes like ICG-1895, ICG-2539, ICG-2921 etc. the
increase in the percentage of germination is seen to be
quick while in éenotypes like ICG-=1002, ICG—2471,
ICG-2523 etc. the increase is seen to be rather slow.
In other words the tested genotypes are found to differ
with respect to tﬁe nature of breakage of‘aormancy in
them. In some dormancy is broken suddenly while in
others it ié seen to be rather slow. Aga#n genotypes
with sudden or gradual breakage of dormancy are seen in

all the botanical groups. It is also seen that breakage



of dormancy does not seem to have any relationship
with the period of dérmanqy. _This indicatesthat
period of dormancy.aﬁd.nature-of its breakage are two
independent eventé. This finding 1s in agreement with

the report of Zade et él. (1986).

5.2 Role of different entities of seed in delaying

the germination

A seed botanlcally is the mature ovule of-g
flowering plant. This seed essentially concists of
three main entities, the emb:yd. the endosperm and
the coat structures, each of which may directly or
indirectly affect its germination which 'is nothing
but the visible activity of the embryo to ‘the

environment.

Results of germination tést conducted at ten
day intervals, commencing from the day of harvest with
seven dormant genotypes having a dormancy periecd of
110 days, for explaining the role of different entities
of seed in delaying germination, have shown that groundnut
embryonic axis does-not-fequife any rest period. This
goes to show that the causes for seed dormancy in

groundnut have to be sought elsewhere other than the
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embryonic axis. The intact pods, intact seeds, and

seed with pinholes on the testa have registered identical
sprouting values for the-tests conducted at harvest and
ten days later. However, seeds wifh testa removed have
registered sprouting values ranginé_from f;ve to

19 per cent in the test at harvest and 17 to 58 per cent
in the test ten days after harvest. 1In the test conducted
from twenty days after harvest, the percentages of
germination améng the different genotypes are found to
increase progressively. ' These results indicate that the
dormancy inducing factor in groundnut is ndét residing iﬁ
the embryonic axis. This is in support of the results

of Patil (1967). However, 1t is in contrast to the
results obtained by Sreeramulu and Rao (1965) and

Vaithialingam and Rao (1973a) in groundnut.

The data further indicate that there 1is sudden

improvement in the sprouting value from T, (seed with

4
{excised embryonic axis). This

5
vast difference in the'sprouting values even in the

testa removed) to T

initial test at harvest points the major role the
cotyledons might be playing in causing dormahcy in

groundnut.

Results of statistical analysis have further

confirmed the above inference (Fig. 5). In the first
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i1,

At harvest T5 T4

T3 T, T
Ten days after TS T4 T3 T2 T;
Iwenty days after ) T5 T4 T3 T2 Tl
Thirty days after T, = T, T, T, T1
Fourty days after T5 ' 'I'4 T3 T2 Ty
Fifty days after ?5 T4 TB Ty Ty
Sixty days after A’I‘S T, Ty Tz_ T4
Seventy days after 35 T4 T3 -Tz Ty
zighty days after ?&_ TS T3 'I‘2 T,
Ninety days after ISLW T4 ?3 Té T,
Hundred days after ‘I‘5 T4 T3 T2 Tl

Fig. £. Homogeneous groups of treatments in
delaying germination of groundnut

seed



three tests, ie. at harvest, ten and twenty days after
‘harvest, Tl' T2 and T3 have been found to be on par,

and ‘I‘4 and TS
and also from Tl’ T2 and T3. In the fourth test

significantly differed from each other

conducted 30 days éfter.harvest Tl' 'I‘4 and T5 are seen
to be significantly diffefent, T, and Té being on par.
In the fifth test conducted on the 40th day after

. harvest onwards till the 10th test conducted on the
90th day after harvest, the same trend is seen, le.

T, is significantly different from T

1 2
on par and from T4 and T5 which also are on par. These

and T, whiéh are

results point to the fact that by providing pinholes

on the testa, no ‘substantial increase in‘sprouting
values is obtained and.hence the mechanical resistance
of the coat 1s not the cause of dormancy. Piercing the
seed coat has no effect in the present investigation on
gfoundnut seeds in breaking deep dormancy as was

reported by Sharir (1978).

On the contrary till the fifth test, conducted

on the 40th day, after harvest, T, and T were signifi-

4

cantly different. The fundamental difference between
T4 and TS lies in the fact that T4 is embryonic axis
with cotyledons and T5 embryonic axis alone. This

indicates the importance of cotyledonslin causing seéd



dormancy in groundnut. However, this requires further
supporting experimental evidence for confirmation. 1In
the last tesf conducted on the 100th day of ﬁarvest
the results have shown that Ty is significantly
different from the rest, T2 and T3 on par, ?3 and T4
on par and T4 and T5 on par. This is indicative of
the fact that the role of cotyledons as a factor of
causing seed dormancy in groundnut ceases to exist by
the 40th day of harvest. However, the role of testa
contributing to seed dormancy still prevails ‘till the
'11th test conducted on the '100th day after harvest by

which time T3 and T, are on par.

4

This points to the fact that dormancy in
groundnut is primarly caused by cotyledons with the
.support of the testa. Many germination inhibitors may
be present in the cotyledons which are responsible for
the imposition of dormancy and the seed ccat impairs
the escape of inhibitors. This has to be further

supported by experimental evidence.
5.3 Presence of water soluble promoters or inhibitors
in the seeqd

Effect of aqueous extracts of nondormant and

dormant seeds on the germination of freshly harvested

164
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dormant and nondormant seeds respectively has given
interesting results. Agueous extract of nondormant
types did not induce germination of freshly harvested
dormant seeds. This Indicates that nondormant seeds

of groundnut genotypes included in the present study
did not contain any stimulatory substance capable of
inducing freéhly harvested dormant intact seeds to
germinate. Even if had it contained any stimulatory
substance 1t failed to make the embryo of dormant
seeds germinate. The'failure of the dormant seeds

to germinate with the application of the aqueous eitract
might also have been due to the impermeability of the
seed coat of the dormant types to the agqueous extract.
This result agréedlwith those of Sengupta et al. (1977)
but disagreed with those of Pillai (1966)}. ' Further
the results of the present study have indicated that
the agueous extracts of dormant types failed to inhibit
germination of freshly harvested nondormant seeds

there by indicating the absence of any germination
inhibiﬁors in the seeds of freshly harvested dormant
groundnut genotypes. .Howevef, the results of the
present investigation did not agree with those of-
vVaithialingam and Rao (1973a) in the case of excised
embryonic axis of TMV-2 treated with the extract 6f

TMV-1., All these evidences suggest the fact that. the
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hypothetical inhibitor, even if present is a substance

which is thermolabile and labile to grinding process.

But the effects of washing in running water
on the germination .of seeds of freshly haryested
dormant groundnuf,genotypes have given furthéf evidence
in support of the presence of something in the cotyledons
and the testa being impervious to the same. Washing in
a 'flow of running water for 12 hours or 24, hours did
not improve, the germinability of intact seeds of
dormant groundnut genotypes at harvest from untreated
control. However, washing the seed without testa for
12 hours and also for 24 hours has considerably,
improved the sprouting value df freshly harvested dormant

groundnut genotypes.

In the case of washing for 12 hours the improvement
is over 62 per cent while the same in the case of 24 hours
washing 1s over 90 per cent. Statistical analysis
revealed significant difference between these two treat-
ments. This points to the fact that water soluble
inhibitors may be present in the cotyledons and the testa
plays a vital role in the delayed germinapion of ffeshly
harvested seeds .0of dormant groundnut genotypes. This

may be mere mechanical obstructions or may be due to
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. impermeability of testa to various substances. However,
the fact that continuous leaching proved to be ineffective
in the case of intact seeds points to some sort of
obstruction caused by the testé for free movement of
water soluble substances through the‘seed coat. Hence
rather than mechanical, testa must be considered to cause
some sort of physlological 'obstruction. These findings
are in agreement with those of Toole et al. (1964),
Sreeramulu and Rao (1969) and Rao and.Rao (1972).

However, these results did not agree with those of

Nagarjun and Radder (1983 .
5.4 Effect of presowing treatments in breaking dormancy

Various presowing treatments tried for breaking -
seed dormancy nave_glven.differential'responses.
Treatments -with different concentrations/duratian; with
boric acid, boiling watef and steam have

CusSo zZnsS0

4’ 4’
proved to Qe ineffective in breaking the dormancy of
freshly harvested seeds of groundnut genotypes. However,
treatments with different concentrations/durations of
HgClz, glutathion, ethyl alcohol, IAA, 2,4-D and H202
have broken dormancy to'varying levels in different
genotypes. In general the higher the concentration of

the chemical or duration of treatment, the greater is

the effect seen, except in the case of HgC12 and H202



where the order  is seen to have been reversed.

Varietal variation is also seen on the effect of

chemical in - breaking dormancy as reported by ﬁagarjun

and Radder (1983). This may perhaps be due to difference
in the méchanisﬁ{ causing seed dormancy in the different
genotypes tested. However, this.requires further

confirmation.

5.5 1Inheritance of seed dormancy

Observations on the behaviour of hybrids and
successive progenies in such studies are to be placed
on a different level fromlthat usually employed in
genetic studies with reference to mature plant
characteristics in as much as there are different entities
constituting the seed which is involved in the test.
A clear distinction is to be made between maternal tissue -
constituting the seed coat, the cot&ledons and the
embryonic axis. In hybrids the genetic constitutions
of these constituents are different. Depending upon the
relative influence of these entities in the expression
of dormancy there can.be expected to result variations
in thé characteristic of'the seed produced by hybridisation
and that resulting from selfing in the Fl plants and that
formed on the F2 plants. A clarification with regard to

the terminology will be highly desirable in this respect.
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For purpose of these discussions the seeds produced

on the parental type plant by artificial hybridisation
1s termed as 'Fl' seed in as much as their embryos
represent the first filial generation. The seeds
produced in the mature plants derived from these
embryos are designated as 'Fz' seeds and those seeds
which are to give rise to the thifd filiéi generation

of plants as 'F3' seeds.

5.5.1 Study of F,

The observations on the nature of F, seeds of
the four crosses ICG-1281 x ICG-198, ICG-1281 x ICG-2523,
ICG-3777 x ICG-198 and ICG-3777 x ICG-2523 are highly
interesting. No germination is noted in any of the seeds
of the four crosses tested immediately after harvest.
Tﬁe dormant parents ICG-198 and ICG-2523 gave zero per
cent germination, while the nondormaht parents ICG-1281
and ICG-3777 gave over 96 per cent germination at
harvest. The behaviour of the F, is indicative of the
fact that the characteristic in question is intimately
assaéiated:with:those parts of the seed wﬁich are
hybrid in origin. It is abpérent that dormancy is

expressed as dominant, at least with reference to the

capacity for immediate germination of the seed at harvest.



However, there exists a possibility that the rest
periods-required by ;he F, seeds might,be of a
different nature from that of the seeds of the dormant
parent. The paucity of the F1 seeds available did not
make possible a -complete and repeated test of the exact
reéuirements of the rest periods in the different

Ccases.

5.5.2 Study of F,

The F, generation is represented by the embryos
from the seeds borne on F; plants. -Seeds of 69 F,
pianps belonging to 4 different combinations of crosses
were testedffo; their germinability immediatéiy after
harvest.. As indicated By the results,ra‘wide variation
inrimmediate germination after “arvest is seen in
differenF families; There is a predominance of dormant
ciasses in majority of the_casese‘ Amdng,these which
showed %mmediaie sprouting, the values.of germination
of séeds'observed in different families are again foun&
to vary highly. It may be mentioned here that predominant
class odeormant'ones is likely to include those
individuals which require Qarying rest periods. Lack of
a clear cut segregation into two classes which fit a
particular préportioﬁ fesulting from the action of a

single gene or two is observed. The individual chisquare
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values showed an approximation to 331 ratio in

several cases. This may be due to the limited size

of the’progény in individuai cases. The totalldeviation-
and heterogeneity chi-sqﬁare calcuiated on thé basis of
3:1 ratio were significant‘in all the cases. The
aberrant segregation observéd in the four crosses can
be attributed to a system of modifiers at work. A
clear idea of such an action can be determined only by
a skqu of rest periods required in individual cases.
It may, however, be stated that such an indication is
provided by the variability observed in the genotypes
themselves which were initially evaluated. Since each

of the F, families studied in the present context

2
consists of very limited number of individuals,
distribution of them into different classes based on

" their germinability at harvest might not give a.true
picture of their frequency distribution. Besides,
pooling ?ll the four F, families and distributing them
into various classes and plotting their frequencies
against their percentages of germination in a graph has
shown that the F, generatiqn in the present case does
not follow a normal distribution. It gives a skewed
distribution which may perhaps be due to limited size
of the population. This could again be due to ﬁhe fact

that parents belong to extreme classes with respect to

duration of dormancy. The progeny, in such case, must
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bélong to an intermediary group with respect to period
of dormancy resulting in low intengity of germination
on the day of harvest. But the duratioéfdormancy

the progeny-could not be ascertained dues to the paucity
of seeds. However, the distribution pattern in the

next generation has further supported the polygenic

nature of inheritance of seed dormancy.

5.5.3 Study'of Fqa

An analysis of the F3 is further indicative of
the fact that a compiex interaétion of more than one
factor is involved. The variation in sprouting of
individual families is!high. Again the_dormant class
is seen tb be p;eéominant. It is significant to note
that someuof:;he families are essentialiy similar to
the nondormant ﬁérenﬁaliclasé showing 96=98 per cent
germination. In addition, types which show higher
percentage of germination reaching hundred are also
observed. This recovery of parental types confirm the
action of a number of factors. The transgressive
segregation giving super nondormant types gives
additional proof for the variability present in the
parental types with regard to the modifiers. The fact

that such a transgressive segregation may also be -



-bresent.when the rest periods are also considered,

can be made-explicit by only a thorough analysis of
predominant dormant class observed in the initial

test. The results obtained in the present investi-
gation agrees with the findings of Stoke and Hull
11930), Hull (1937), John'gg al. (1948)'ana Ramachandran
et al. (1967).1in groundnut. However, it disagrees with

those of Lin and Lin (1971).

The nature of inheritance of this trait may
be considered as essentially quantitative. But in‘
gquantitative inheritance dominance in the strict sense
is absent,lthe Fl.appearing intermediatej(Sinnott et al.

1958)f

However, the complete dormancy of Fy noticed,
which 1s apparently dominant as judged by the initial
tests, can be accounted for, by taking into consider&tion
of the fact that they may be intermediate betweén the
parents with respecf to the rest period. This, as |
stated earlier; has to be confirmed by further
experiments. | .

In quant;tative inheritance,the‘Fé,and F3
frequenciés will.observe the general principles of

normal distribution forming a normal curve if plotted
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to,suitable scales. If the'present trait is

considered to be a quantitative one, this can be

shown to be so in the analysis of F, seeds, only by

a study of rest periods of individual seeds of different
families. This could not be undertaken in the present
case. .Howéver, the analysis'of F3 population in the
bresent case gives a positive evidence, based on the
sprouting values of seeds in the test immediately

after harvest.

The F2 generation in the present case does not
follow the normal distribution. It gives a skewed
distribution with concentrations towards lower per cent

of germination. 1In F_,, the distribution obtained in

3'
the present case can be considered to be typical of
polygenic inheritance since & typical normal distributio:

is obtained.

In the presenth3 frequency distfibution under
discussion, it is ob;erved that approximately two per
cent of the total individuals examined in the nondormant
group have exceeded the‘noﬁdormant parents in their
sprouting values. Since this is the case in one side

of the curve, it appears to be reasonable to assume

that a similar case might happen on the other side of

the curve, ie. in the dormant group also. However,
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this needs further confirmation by studylng the

rest period required by different segregants in the
dormant group. This indicates that a certain fraction
of F, individuals transgresses the parental limits in
the expression of the character. The possibilities

of fixing this transgressive variation will have to

be studied in detail for incorporating the characteri-
stic of dormancy in any breeding programme. It is
true that such a transgressive segregation could not

be observed in the F., which might perhaps be due to

2
the limited size of F, population subjected to study

in the present case.-
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SUMMARY

The present 1investigation on 'Seed dormancy in
groundnut' was undertaken in the Department of Agricultural
Botany, College of Horticulture, Vellanikkara during

1587-1990.

"A total of 419 genotypes with wide s#ectrum of
variability received from ICRISAT, Hyderabad was screened
for their initial sprouting values based on which they
were classified into different dormancy groups; various
aspects of seed dormancy like period of dormancy, part of
the seed responsible for inducing dormancy, effect of
different presowing treatments in breaking dormancy and
nature of inheritance of'dormancy were studied and the

conclusions drawn are, presented below:

1. There is wide variability in the expression of seed

dormancy in the 419 genotypes studied.

2. Genotypes possessing varying degrees of dormancy are

present in all the three botanical groups.

3. Distribution of dormant or nondormant types is not

related to the country of origin,
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The rest period required to give germination per cent
over 90 varied from 20 to 110 days among the different

types.

Genotypes beloﬁging to hypogaea group reguired a longer

period of rest.

In certain genotypes the increase in percentage of
germination or breakage ¢f dormancy is seen to be

quick while in others the same is seen to be slow-.

The nature of breakage of dormancy is not related to

the length of dormancy or the botanical grouping-.

The groundnut embryonic axis does not requlre any rest

period for commencement of growth.

The dormancy in groundnut is primarily caused by the

cotyledons with the -support of testa-

There is no clear indication of the presence of any
water soluble inhibitor in the freshly harvested
dormant gfoundnut genotypes tested. Same is the case’
with reference to the presence of water soluble
promoters in the freshly harvested seeds of non-

dormant groundnut genotypes tested.
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13.

14.

15'

le.

Leaching improved‘the germinability of freshly
harvested seeds of groundnut genotypes only when

testa has been removed.

Genotypes differed with respect to their response

to different presowing treatments.

HgCl2 1 : 1000 for 5 minutes is the most effective

treatment for breaking seed dormancy in groundnut:

Seeds of F, embryo generation behaved like the
dormant parents in their sprouting values immediately
after harvest, indicating the dominant nature of

dormancy.

A study of F, revealed significant differences

between individual families in their initial sprouting
values,

The F3 showed a continuous variation, there by
indicating that dormancy'waS'not a simply inherited

trait.
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-

In the Fy, @ small fraction of individuals transgressed
the parental values in their sprouting hebaviour at
harvest there by suggesting the involvement of

complex interactions in the'inheritancé of seed
dormancy. It also pointed to the great scope for
Judicious selection for better types possessing the

maximum expression of the character under consideration

in combination with other desirable plant attributes.
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ABSTRACT

The present investigation entitled "Seed dormancy
in groundnut" was undertaken in the Department of
Agricultural Botany, College of Horticulture, Vellanikkara
during 1987-1990 using the 419 genotypes received from

ICRISAT, Hyderabad.

The 419 genotypes possessed varying levels of
dormanrcy at the time of harvest. Genotypes with varying

‘degrees of dormancy were present in all the three botanical

groups, viz., hypogaea, fastigiata and vulgaris.

The dormancy period of genotypes ranged from
20 to 110 days. The hiEogaea genotypes required longer
period of rest. The nature of breakage of dormancy and
the period of dormancy were found to be two independent

phenomena.

The factors for dormancy in grﬁundnut were found to
be residing in two distinct sites, the cétyledons and the
.seed coat (testa). Leaching improved the germinability
of decoated seeds where as i£ failed to elicite germination
in intact seeds. This indicates that germination inhibitors
may be present in the cotyledons and testa retarded the

removal of the same.



Different genotypes responded differently to
various presowing treatments. HgCl_2 1 ¢ 1000 for

five minutes was found to be the best treatment for

breaking dormancy.

The study of'germinability of Fl'“FZ and F3
(embryonic generation) seeds on the day of harvest

indicated -that dormancy was controlled by polygenes.





