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INTRODUCTION

Chilli (Capsicum anmann 1.} the hot spice cum vegetable s cultivated
throughout the world for its intrinsic qualities like pungency, flavour, appealing colour
and nutritive value. Chilli has been a part of human diet since 7500 BC. Consumers
especially in India have adapted well to chillies that they cannot complete their meal
without a little of chilli. The power of chillies is so grcat that during 1978 - *79 when
Korea faced a shortage ol red chilli, it was feared that Korean government would fall if

adequate supply of red chilli was not ensured.

India is the leading producer of chillics with an annual production of 8 50,000
MT (Murugan, 1998). The important chilli producing states are Andra Pradesh,
Mabharashtra, Tamil Nadu, Karnataka, West Bengal, 3thar and Assam. India is also,
the largest exporter of red chillies. Estimated annual tmport of chilli in the world is
one-lakh tonnes, which is 22.22 per cent of total spice import in the world,  As a
leading producer, India has the production figure of 9.45 lakh tonnes from an area of
9.565 fakh hectares, and it is expected to reach 15 lakh tonnes by 2000 AD Tndia
exports only 2.75 per cent to 7.50 per cent of its total production.. The main markets

are USA, South East countries, Srilanka and Bangladesh.

Chilli is a diverse crop and is incorporated into majority of the world’s
business. Annual trade of chilli in the world is 55 to 65 thousand lonnes which is
16.7 % of the total spice trade in the world. Chilli is valued for its pungency, spice
tasle and aroma besides the appealing colour it adds to food. The two important

chemical constituents of fruits are ‘capsaicinoids’ imparting pungency and ‘carotenoid

pigments’ imparting colour,

Both ripe and unripe fruits of chilli are used for culinary purpose and it forms
an important source of vitamin C. OFf the five major spices, chilli ranks third next only
to black pepper and cardamom. [t is unique among all the spice crops, being the only
source of capsaicin. The pungent principle capsaicin has signiﬁcanf physiological
action and is used in many pharmaceutical preparations like balms, linaments and
ointments for cold, sore throat and chest congestion. 'T'he olcoresin from high pungcn{

chilli varictics is used as a counter irritant in lumbago, neuralgia, rheumatic disorders



and internally for tonic and carminative action. Chilli varieties with bright red colour
- and moderate pungency are uscd for flavouring {ood products like hot biscuits, ginger

soft drinks and for chewing tobacco.

Chilli is propagated mainly through seeds.  Vegelable sceds stored in gunny
bags lose viability due to environmental and genetic factors and seed borne fungi.
Under Indian conditions it is not feasible for farmers to provide ideal conditions lor

sced storage. Dry storage causes a gradual loss of viability and vigour. [.esions in the

integrity of DNA and ribosomal RNA have been found to be the main causes of

impaired transcription and protein synthesis leading 1o low viability of seeds 1 lence
the availability ol viable sceds in the succeeding sowing scason has become a
constraint. Loss of viability on storage also causes great cconomic loss to farmers. In
vegetable crops, germination and seedling establishment are major constraints for a
uniform crop, gap filling is neither economical nor a viable proposition and so the

production of quality seeds and its sale storage is of paramount importapce.

A variety of physiological treatments help to improve several environmental

and genetical constraints, The importance of hydration and dehydration processes in

improving seed germination is well established. Osmopriming has been identified as

yet another technique which help the seed physiologically to improve germination and
produce quality seediings. Priming i.c., the pre imbibition of sceds in osmotic
solutions can partly reverse the negative cffects of ageing and may result in lioth
accelerated permination rate and improved seedling uniformity (Taylor er of., 1998).
At the biochemical level, it has been reported that osmopriming increases the amount
of RNA, DNA and protein synthesis which allow the seeds to advance pre germination
processes and repair.  However, osmopriming cflecls on chilli sceds are yet to be
studied and needs testing in the context of constraints faced in handling ehilli seeds.

The present investigation was therefore undertaken with the following objectives.

1. To study the different types of cytological and biochemical changes in aged
seeds of chilli

2. To investigate the effects of osmopriming in chilli sceds.
3. 'I'o study the feasibility of osmopriming as a technique in overcoming

physiological and genetic deterioration of stored sceds.
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REVIEW OF LITERATURE

This chapter reviews the relevant literature available in india and abioad on

various aspects related Lo the present study.

2.1 Effect of seed Osmopriming on seed and seedling characters

2.1.1 Germination percentage

Priming, is a trcatment of sceds in which they are hydrated sufficient to atlow the
preparative events for germination to take place but insufTiciently h'ydralcd to allow the
radicles to emerpe, making seedling emergence more predictable, advanced and more

synchronized giving earlicr growth. (Heydecker er of., 1974),

Osmopriming celery seeds in PEG 6000, at 18°C for 14 days showed signilicantly
better seedling emergence even when sown 14 days later than untreated sceds.  Plant
development was also significantly improved, the effect lasting upto harvesting made 12,

15 and 18 weeks after sowing when plants from primed seeds had rcached marketable
size. (Rennick and Tiernan, 1978).

Brocklchurst et af. (1987) tried the technique of osmopriming of vegetable seeds to

give more rapid and uniform germination and emergence on a wide range ol species off
family.

Saxcna er af. (1987) conducted osmotic priming studics in tomato cv. Sioux,
capsicum cv. Geram Jwala, cauliflower cv. Pusa Kataki and aurbergine cv. Pusa Kranti
with PEG 6000. In all species the treatments incrcased germination and scedling growth
compared with the controls. ‘The best treatment for tomatoes was 12 days at 29 per cent
PEG 6000 or 8 days at 32.4 per cent for capsicum 4 days at 29 per cent or 8 days at 32.4
per cent for cauliflower 8 days at 29 per cenl or 4 days at 32.4 per cent and for aubergine

12 days at 29 per cent or 4 days at 32.4 per cent.

Yan (1987) found that Soyabean secds immersed in 33 per cent poly ethylene
glycol (P1IG) 6000 solution at 10"C for 72 h and then imbibed at 2 10 3'C showed

tolerance to this temperature for 60 days without reduction in viability.



Alvarado and Bradlord (1987) reported priming tomalo seeds for the first time in
PEG at — 1.25 Mpa was effective as it was before storage and a second priming treatment
of stored primed seeds was of some henefit, but did not entirely reversed the detiimental

cffects ol high temperature storage.

Hassell and Kretchman (1987) noticed that soaking parsely seeds (cv. Forest green
parsley) in water for 72 h to remove the inhibitor in'the sced coat and sced priming with
PEG 6000 increascd yields.

According o Haingh and Barlow (1987), salt solution priming ol tomato and carrof
sceds were more benelicial to subsequent germination than PEG priming but salt solution

priming ol onton sceds was less beaeficial than PHG priming.

Carpenter (1989) reported that priming seeds of Sa/via splendens of three cultivars
in a hypertonic osmotic solution of aerated poly ethylene glycol (PI2G 8000) at -0.8 Mpa

for 10 days at 15"C improved germination in all cascs.

Frett and Pill (1989) were of the opinion that the optimal priming (reatment of
sceds of Impaticns was -1.0 Mpa ol poly cthylene glycol 8000 (PPFHG Y at 25°C for one week
and primed seeds gave 80 per cent final germination and 11.5 days to 50 per cent

germination, where as the respective values for untreated sceds were 50 per cent final

germination and 18.1 days.

Tanne and Cantliffe (1989) repurted that (he percentage germination ol cefery

sceds cv. Early belle was the highest when primed in PLEG 8000 at -12.5 bar at 15"C for
20 days.

Freshly harvested soyabean seeds on treatment with sodium chloride (0.25 24) for
6 h, washed, dried and stored for 12 months, increased germination percentage ltom 41
per cent in the control 1o 64 to 87 per cent and seedling vigour index ltom 656 (o 1152 (o

1862. {Sathiyamoorthy and Vivekanandan, 1989).

According to Niewnow er a/. (1991) priming leck sceds for 7 days with -1.0 Mpa

solution (PLIG 600 and PLiG 6000) gave results as good as priming for 14 d with 1.5 Mpa



PEG 6000 solution.  Priming in filter paper was as effective as priming in bubble

columns, But drying back afier priming reduced the benefits derived from priming,

Cold tolerance, as measured by germination at 6°C in soyabedn genotypes 38 and
132 was increased by sonking in PEG during the carly stages of genmination (i ef o,
1991).

Carpenter and Boucher (1991) reported that the optimum conditions for priming
pansy seeds (cultivars Majestic Giant Yellow and Majestic Giant Red) were in aerated

solutions of PG 8000 at -1.0 MPa for 7 days at 15"C.

A large-scale method of treating leck sceds cv. Guard in bubble column bioreactors
using polyethylene glycol (PEG) -1.0 MPa flor 7 days at 15°C was investigated by Bujalski
ef af. (1991). All priming treatinents increased percentage germination and shortened the

germination time compared with untreated sceds.

According to Cordero ef «f. (1991}, an absence of damage was obscerved in fecoma
sfuns sceds aller & month of permanent soaking in PEG solutions of -1.0 and -1.5 MPa.

‘The osmotic pretreaiment improved and accelerated the initiation of germination.

Small and Gutter (1992) reported that the cffect of thermodormancy was largely
reduced by imbibing seeds at 40°C in solutions of PEG 6000 and Na C1 (0.1 or 0.2 M),

Despite similar water potentials of solutions Na CI pretreatment was more ellective.

Shen er al. (1992) concluded that osmoconditioning with polyethylene glycol
(8000) at different concentrations and durations of treatinents was of littlc valuc as a mean

of improving germination of Larhyrus sylvestris sceds and performance of seedlings.

According to Chilembwe ef a/. (1992), priming commercially processed seeds of
citrange cv. Carrizo, citrumelp cv. Swingle, mandarin cv. Cleopatra and sour orange in
-0.6, -0.9 or -1.2 MPa solutions of PEG 6000 was not successful, as germination and

emergence percentages were lower than from soaking in distilled water.

Parthasarathy et al. (1993) reported that on osmopriming Phaseolus vulgaris secds

cv. Arka Komal using polyethylene glycol (PG B0O0) at water potentials of 0, -0.25,

1T



-0.75 and -1.25MPa, the highest permination {100 %) was obtained at the waler polential
of -1.25 MPa.

Rao and Phillips (1993) reported that in turnips cv. Purpletop and turnip x chinese
cabbage hybrid cv. Tyfon, priming in polyethylene glycol (P1G-8000) increased scedling

emergence over unprimed seeds by 75 and 53 per cents respectively.

Seed germination of spinach cv.. Jiroumaru was inhibited markedly at

temperatures above 25"C. Masuda and Konishi (1993) were of the opinion that Acid
scarification followed by priming with poly cthylenc glycol (PEG) 6000 solution

(-1.3 Mpa for one week at 10°C) increased germination percentage cven at 30°C to more

than 80 per cent within 8 days after sowing.

Fujikura ef al. (1993 b) suggested that osmopriming of aged seeds are slightly
more effective than hydropriming at increasing permination and produced some increase

in the very low pcrcénlage of normal seedlings which developed.

Corbincan ef af. (1994) reported that a priming treatment of leck :{ccds cv. Premier
al -15 bars of PEG 6000 for 7 to 10 days at 15°C markedly increased germination at

suboptiomal temperatures and the stimulatory effect persisted after drying and subscquénl

storage under silica gel for up to 15 months.

Mauromicale and Lerna (1994) rcported that the beneficial effect ol priming
treatments using PEG were maintained over the six month storage period afler ticatment in

case of Oryzopsis miliaceae (L..).

Experiments conducted by Binick ef «f. {1994) on priming carrot ¢v. Perfekoja and
parsley cv. Berlinska sceds in PEEG 6000 with prior soaking 0.2 M thiran, resulting in a

significant improvement in percentage germination in both species compared  with
controls.

Cantlifte and Balla (1994) studied the effect of seed lots of carrot (cv. Orlando
gold) collected from three separate locations. Seed’ priming was more eflective in

improving seed germination at 25"C than at 15'C, and was highly efTective at a constant

high temperature of 35"C.
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Mauromicale and Cavallaro (1995) evalualed the effect of osmolic priming of
tomato seeds cultivar Rio Fuego and Sunny at water potentials of 0, -0.5, -0.7, -0.9, -1.1
and -1.3 MPa maintained by solutions of polycthylenc glycol (PEG) 6000, Sced

osmopriming increased germination percentage at low waler potentials whercas the

germination of untreated seeds was greatly inhibited.

2.1.2  Specd of germination

Ali et al. (1990) observed that osmo treatments of tomato and onion sceds at 8.6

and —11.9 bars respectively for a minimum  of seven days produced rapid germination

()
responses at 15°C.

A comparison of priming agents for tomato and asparagus sceds primed for one
week in -0.8 MPa PEG 8000 showed that priming did not affect percentage germination

of tomalto seeds but increased asparagus sced germination from 85 to 90 per cent (Frett
ef al., 1991).

Belletti ef al (1991) studied the effect of priming on seed germination of Iee land
poppy at 10°C, at treatment temperatures (10,15 and 20"C) with PG and NaCl. The
results showed that most treatments reduced the average number of days for germination

significantly with no immediate effects on viability.

Gray ef al. (1991) in a comparison study of polyethylene glycol polymers, betaine
and L-proline for priming vegetable seeds like onion, leck, carrot and celery found that
priming in PEGs reduced mean germination time compared with untreated seeds by a

similar time in each species and reduced the spread of germination times in leek and carrot.

but not in celery and onion.

The time for sugarbeet cv. WS -- 88 to reach 50 per cent of maximum emergence in
the greenhouse decreased lincarly with increasing priming time (1 to 5 d) in 100, 200 and
300 g polyethylene glycol (PEG) per litre. Maximum emergence of primed seed was

equal or superior to emergence from untreated seed throughout a six weeks storage period
(Swensen and Murray, 1991). '



Lanteri ef . (1993) concluded that osmolic pre conditioning of pepper seeds for 7,
14 and 21 days in polyethylene glycol (PEG) considerably reduced the time to 50 per cent
germination, the mean germination time and the elfect was proportional to the duration of

the priming treatments. Besides the quantitative effect priming had a temporal influence

on DNA synthetic activity,

In an experiment conducted by Dabrowska and ‘T'ulo (1993} (o study the influence
of diﬁ"erenl temperatures on germination of PEG 6000 treated tomato seeds of 12 carly
genotypes at 20°C for seven days it was found that in all cases, PEG wet and PLG dry
seeds showed higher germination rate at 25°C than the control seeds and at other

temperatures the genotypes showed varied behaviour.

Accur-ding 1o Fujikura er al. (1993 ¢), hydropriming was found to improve rate of

germination more effectively than osmopriming (-1.5 MPa PEG at 20°C for one week) in

casc of cauliflower secds.

High germination sced lots (common and cv. Bright star) and low-germination
sced lots (common and cultivars Bright Star, Whitc Swan and Branado) of Fehinaceae
purpureq, evaluated by Wartidiningsih e af. (1994) lor laboralory germination following
osmotic priming in PEG 4000 increased early germination (3 days) at 27"C of all seed lots

and improved tolal (10 days) germination percentage of low-germination seed lots,

When seeds of rice cv. Zhejinscian 222 and Xiangweiyon 6 were tieated with
PLIG 1000 for two days their resislance Lo imbibition dulling injury and germination rate

significantly increased (Quin and Zheng, 1994),

Demir and Elis (1994) reported that priming in polyethylene glycol (P1G) 6000,
-1.0 MPa 20"C for seven days followed by drying or surface drying increased (he rapidity

of germinalion of capsicum ¢v. California Wonder seed lots harvested at different maturity

levels.

Priming of pepper and tomalo seeds in -1.1, <1.3 and -1.5 MPa polyethylenc glycol
{PEG) for 14 days reduced the mean time to germination. For both tomato and Capsicum
annuum, the frequency of 4C signals was highest at the lowest PEG concentration
{-1.1 MPa) (Lanteri ef al., 1994).



LfTects of PLEG osmoconditioning on gernmination power and scedling growth ol
sugarbeet sceds with dilTerent vigour (stored for different years) was invesligated by
Zhang et al. (1994) at three different PEG concentrations, two (emperatures and three

treatment times. The seed germination and germination rate were increased by PEG.

Yuanmaz ef «f. (1994) weported that light was unnceessmy lor the priming process
ol carrot sceds and the speed of both germination and emergence was increased by all the
priming treatments using PEG 6000 of -5 and -10 bar at 15°C and 20°C for 5. 10 and 20

. . , . . 0, , . .
days, of which the combinntion of 15°C and -5 bar solution for 10 dnys pnve the best

maprovement in speed nod pereetnge,

According to Russo of af. (1994), sead osmopriming, of eipht iepgionnl ccolypes of
sour otnnge in PEG 6000 ol osmolic pressuie =049, 000 aned <110 MPa Gor 30 min nind

240 It 257 wigniliemmnly tnproved the perminnton and etnergence perceninpe i speod
for most ecotypes.

Damato e/ af. (1994) obscrved osmotically primed seeds of Florence lennel cv.
Locale di Bari at 10, 15 and 20°C in PEG 8000 of 0, -9, -12 and -15 MPa for 6, 12 and 18
days prior to germination at 15, 25 and 35"C. Ile found that the speed of germination after
priming was similar with afl three potentials and inereasing priming temperatute produced

a trend of increasing germination speed.

Nasim ef af. (1995) tested the germination perlormance of Acacia nilotica sceds at
37°C and at room lemperature before and after pretreatments at 20"C using, cither pure
distilled water or solutions of PEG 6000 and Na Cl for 20 days. Untreated controls
showed weak germination profliles while the pretreatment effected the total number of

seeds germinating and the spread of germination, but it did not gencrale any dramalic

change in germination performance.

According to Rog er ol (1995), the germination percentage of PEG 8000
osmoprimed sceds of onion cv. Yellow and sugarbeet cv. WS 76 were 97 and 96 per cenl

compared to 89 per cent and 86 per cent respectively.

An investigation on the cffects of PEG at -1.31 MPa for 0.5 to 3 days on the

germination of Lagenaria sciceraria seeds compared with unprimed sceds showed that
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pringing in PEG inereaed percentngo permination and decionsied (he nenn time sequired

for germinntion, (Keunchanp ef al., 1996,

Ouing of af, (1996 tepotied tint Tieahly hveated fonmto ey Moneyinnker aeedn
whon ofmuticaly prinsad Tor cipht days - 1.0 Mpa PEA 6000 solution amd diied o nbont
A por gont wiior comtont tor storge ik so-cnlled Tl PUGE proming enbinneed seed

getminntion and improved secdling, performanes s comprisd with e untioated control

A compatison of osmotic and metric priming of brocoli sceds using, polycthylene
glycol (PEG 8000) at <1 per cent MPa and caleium siliente at -1.2 MPa was conducted by
e er o, (1996), The gonalin showed thal metrio and ononudie priming incienned

goermination tnte in the Inberntary, presn howse nnd Hedd

Sced osmopriming in PVG 6000 was investigaled by Mauromicale and Cavallaro
(1996) as a means of improving germination performance of threc herbage prasscs
(I'estuca arundinacea cv. Cigale, Dactylis glomerata cv. Lude and Bromus catharticus cv.

Samson) primed sceds exhibited a significant increase in germination rate,

A study on the eflfects ol priming tomato seeds (cultivars Yaungsoo and
Wolkwang) in PEG at ~0.75 MPa, for 4 days at 20"C showed that seed germination was

faster at 20°C.  Early growth of seedlings was slightly cnhanced by sced priming
(Jumsoom, et af., 1996 a).

2.1.3 Uniformity in germination

According to Fleming and Lister (1984), priming Black spruce seeds with PEG
increased the speed, vigour and uniformity of germination. The best trecatment reduced the

time to 50 per cent germination by 14, 3 or 5 days at 10"C, 21°C, or 32°C respectively.

Sceds of tomato {cultivars VC 204 and 6203) primed in acrated polycthylene
plycol 8000 germinated more rapidly (han untreated seeds at 20 and 30°C, seedlings from
primed sceds in the ficld also cmerped earlier mxd more uniformily than seedlinps from

untrented seeds, but priming did net affeet the finnd peiminntion peteentnpe (Alvaiado
efal, TR



Priming onion sceds in bubble columns containing 50 g seed per litie of PLEG
(6000) solution using enriched air increased the percentage sced germination (R9%)

compurcd with untreated seeds (78%). The uniformity ol germination was nlso inciensed

in treated sceds (Bujalski ef «f., 1989).

In a comparative study of two large scale sced priming techniques using aerated

PEG 6000 solutions in bubble columns and by a non-osmotic priming technique in case of

leek seed lots of high (91 %) and low (82 %) viability on sowing in the field both priming
techniques gave earlier and more uniform emergence and higher levels of secdling

emergence compared to untreated seeds (Gray ef af., 1990 a).

In a study Giulianini ef /. (1992) found that osmotic priming of tomato sceds cv.

Ventura and capsicum cv. Sangolia speeded up permination and improved uniformity but

did not increase germination percentage cven at the fowest temperature,

. . . [EPY
Leek sced germination is normally reduced at temperatures more than 25°C.
According to Parcra and Cantliffe (1992) priming leck seeds ev. Verina with mannitol,

polyethylene glycol (PEG) may promote early emergence at high temperature and improve

stand uniformity for container transplant production.

A green house study undertaken by Rush (1992) in selected sugarbeet cultivars
given priming ticatments with -1.5 MI'n Na Cl and 1.2 MPa polyethylene plycol (1M1
8000) showed (hal all priming teatments incrensed the mite and uniformity of seedling

emergence and also reduced the incidence ol pre emergence damping off in soils infested
with ', wltimum.

In a series ol ficld trials conducted by Mauromicale ef al. (1994) on the emergence
characteristics of osmoprimed sceds of summer squash (Cucurbita pepo 1.) in PEG
showed that there was a significant improvement in emergence from 72 per cent for the

unprimed to 93 per cent for the primed seeds. It also increased the emergence speed and

uniformity compared with control.

Jumsoom et af. (1996 b) reported that primed seeds of tomato (ev. Youngsoo and

Wolkwang) in saline stress (0.6 and 1 % Na C1) had a higher germination pereentage than

--11



unprimed seeds. Seed priming also reduced the time for 50 per cent germination and

promoted rapid and uniform germination under adverse conditions.

2.1.4 Seedling vigour

According to Roberts (1986) loss of viability in storage is preceded by a wide
range ol symptoms, collectively contributing to loss ol vigour, which can lead to
decreased licld emergence and poorer growth of plants resulting in poor final yield in

crops sown al Jow resulting in poor final yield in crops sown at low density nnd havested

aller a relatively short time.

In n comparntive study between effeet of pre-sowing, seed hertment and pre-
germination on capsicum  emerpence nl dilferent tempestmes [nmne ef ol (1986)
reported  that seeds of the while Traited  cv. Feherozon, teated  with PEG and
pregerminated at 22°C were perminated at 16.5 - 21.0 in a growth chamber, PIG treatiment

advanced average emergence over the germination temperature range by 1.5 - 2.0 days

where us pre germination by 3.5 days,

In a study to know the response of  Cicer mitkvetch sced lo osmoconditioning
Abcermathy, (1987) found that an osmoconditioning regime of 8 (0o 10 days dutation in
250 g PLEG per kg water reduced mean germination time and naturally deteriorated sced

lots responded positively 1o osmoconditioning,

Priming parsley seeds cv. Forest green in PEG 8000 solutions for 4.5 days at 25'C
improved carliness of gennination at all test temperatures (5, 10 and 25°C), with the

largest improvement at the coolest temperature (Akers ef al. 1987).

According to Pechap (1987), PEG treated Picea ahies sceds germinated more
quickly than control sceds.

According to Singh et uf. (1988), in field trials with wheat sceds soaking in one per
cent sodium chloride solution for 30 minutes increased the number of car-bearing tillers

per m row and gave grain yields of 4.45 t ha”' compared with 4.03 t without sced
treatment.

- 12



Alvarado and Bradlord (1988 a) lrom their studies with tomato seeds (cultivars VO
204 and 6203) reported that priming stored control sceds for the first time in solutions of
KNO; or PEG counteracted the adverse elfects of storage and reduced the mean time fo

germination ('sg) by up to 53 per cent under laboratory conditions.

Alvarado and Bradford (1988 b) reported that priming tomato seeds in PEG 8000

of potentials (-1.25 MPa, 314g per kp of water) at 20"C for seven days reduced the mean
time to germination ('I'sy) by 41 per cent,

Osmopriming sugar beet seed in Na Cl or polyethylene glytol (PEG) solutions
reduced Pythium ultimum pre-emergence damping off by 50 and 65 per cent respectively,

compared with untreated seed when planted in naturally infested ficld soil (Osburn and
Schroth, 1989).

Murray (1989) supgested that the initial seedling emergence of carrot seeds would

be improved by PLG trecatment, if the sceds were not over dried alier osmoconditioning,

According to Gray (1994) the germination time is reduced afler priming sceds

with polyethylene glycol (P1i(3) for Impatiens, Salvia, Verbena and Petunia.

A study conducted by Cavallaro ef «f. (1994) on the cfTects of osmoconditioning
with PEG 6000 on emergence characteristics of tomato (Zycopersicon esculentum Mill.)

significantly decreased the mean time of emergence (MTE),

2.1.5 Scedling abnormality

According to Armstrong and Donald (1992), osmoconditioning of soyabean seeds
with PEG without an intervening air drying treatment resulted in normal scedling
development and increased plumule and radicle length and weight while soaking soyabean
sceds with water resulled in abnormal seedling development.  Electrical conductivity of

osmoconditioned seeds increased following air-drying.

Lui ef af. (1994) observed that osmotic priming of tomato cv. Moneymaker sceds
for 4 10 20 days using PEG 6000 improved the germination rate slightly and increased root
length but had no significant effect on percentage germination. Where as hydro priming

for longer periods resulted in abnormal seedlings. They explained that the visible injury to

13



the radicle which led to abnorimal seedling developinent ofien occurred upon dehydration

during ecmbryo growth where as this injury did not occur with osmotic priming,

According to Maude ¢t «f. (1994), all those priming treatments in leck sceds which

increased the effectiveness of priming using PEG 6000 caused increased numbers of

abnormal seedlings after storage.

2.2 Effect of osmopriming on hiochemical characters

2.2.2 Enzyme activity and protein

According to Bray ef al. (1989), dillerences in germination performances ol leck
sceds were reflected in differences in rales of protein biosynthesis of embryo tissue during

germination and osmopriming treaimients abolished these differences and lurthermore

induced high levels of protein biosynthesis in embryo tissue.

According to Wang and Zhao (1990) treatment with 20 per cent PEG for 48 h
markedly increased the vigour of soyabean seeds stored ﬁ)f one year, incrcased
germination percentage, germination index, vigour index, acid phosphatase activity, ATP
level and field emergence whereas electrical conductivity decreased giving similar valucs
to those of fresh seeds.

According to Davison er af. (1991), loss of vigour in leck sced lots was
accompanied by the appearance of damaged ribosomal (r) RNA in quiescent embryo
tissue. Polyethylene glycol osmopriming treatments ol such low vigour seed permitied
replacement of the damaged r RNA over seven days priming period and such sceds
exhibited he capacity for much higher levels of protein synthesis than unprimed seeds al

equivalent stages of imbibition.

Davison and Bray (1991} identified that during osmopriming of leek several
polypeptides were synthesized at higher levels than during germination and “also two

polypeptides whose synthesis appeared to be specific to germination,

According to Vazquez et af. (1991) loss of viability and vigour in maize cv. "

Chalqueno was proposed due to damage of DNA metabolism.
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Bino er al. (1992) opined that the beneficial effects of priming tomato sceds on
secdling performance were associated with -the action of replicative DNA  synthetic

processes prior to germination.

Bray ef al. (1993) showed that osmopriming corrected the delects in the protein
and DNA synthetic activities of low vigour leck sceds and permited replacement ol
damaged ribosomal RNA. A replicative and repair lypc DNA synthesis occurs in both

nucleus and mitochondrion of leck embryo tissue during priming and confinues info
germination,

An invesligation done by Vujikura ef o/, (1993 a) on the effects of controlled
deterioration and osmopriming on germination showed that three types ol changes in
protein synthesis (vigour rclaled,. osmopriming related and aging related) were observed in
vivo labelling of radicle tips. One of the vigour related protein was found to be specilic to

processes preceding visibie germination.

Zhang et al. (1993) reported that seed treatment of five soyabean cultivars with
polycthylene glycol decreased the lipoxygenease activity in the hypocoty! of scedlings and
increased the hypocotyl protein content by 9.69 to 35.29 per cenl. It was suggested that

the decrease in lipoxygenase activity was related to the increase in protein content.

Osmotic priming of aged (one year old) onion sceds of cv. Punjab Red - 48 in PEG
8000 on filter paper and incubation at 20 + 1°C in darkness for three and five days showed
that it did not affect the percentape permination but markedly improved the germination
rate and also root and shoot growth. Surface dried primed sceds showed greater response
{Basra ef al., 1994). They also concluded that priming induced invigoration of aged sceds

was rclated to enhanced accumulation of putrescine, spermidine and to a lesser extent of
spermine.

According to Ru ef ol (1995) pre treated seeds of mung beans (Vigna radicata) in
-1.6 MPa PEG 6000 solution for 20 h when germinated in 20 mt of 15 per cent and 20 per
cent PEG 6000 at 28°C in the dark, shortencd the time of seed imbibition, increased
germination rate in 20 per cent PEG solution, increased stability in hypocolyl ccli
membranes, decreased electrolyle exosmosis from sceds, inereased the content of soluble

protein and activities of peroxidase, catalase and phenylalanine ammonia-lyase.
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2272 Leachate EC

Doijode (1988) reported that there was excessive leaching ol soluble sugars and

free amino acids from deteriorating tomato seeds.

Pandey (1988) was of the opinion that priming aged Phaseolus vidgaris cv.
Selection — 9 seeds reduced leakage of electrolyte and UV absorbing substances and
improved the vigour of sceds aged for up o three years. The effect being greatest on
seeds aged for-two years and declined thereafier. It is suggested that there cxists a critical

stalc of deterioration beyond which loss in viability cannot be restored.

According to Agrawal (1990) in orthodox sceds an increase in prolease activity
may be the responsible for decrease in activities of other enzymes during storage. Besides
leaching\of water soluble sugars and leucine ~14C increased with sced deterioration, e
explained this duc to membrane delerioration during sced storage.  ‘These changes
preceded the loss in germination.

Normah and Chin (1991) reported that there was an increase in leachate
conductivity of rubber seeds as duration of storage increased. Loss of membrane integrity

was suggested as onc of the causes of seed delerioration during storage.

Osmopriming soyabean seeds in 40 per cent polyethylene glycol (PLG) showed
that the vigour index was 28.1 to 35.7 which was significantly higher than 14.0 in
untreated controls. The trcatments significantly reduced water adsorption and electrolyte
leakage (mainly soluble sugar and amino acids). The pre treatments were elfective in

improving seed vigour only when the seed deterioration did not damage the repairing
system (Meng and Li, 1992).

Basra et al. (1994) were of the opinion thal osmotic priming of aged onion
cv.Punjab Red —48 seeds with 25 per cent PEG 8000 for five days reduced electrolyte
leakage as well as lipid peroxidation in seeds implying the activation of membrane repair
processes. They also showed that the responses to priming in tertns, of changes in the

levels of antioxidants and scavenging enzymes were greater in unaged than in aped seeds.
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Paula ¢f al, (1994) studied the changes in electrolyle leakapge [rom suntlower cv.
Perodovik subjected to difTerent storing temperatures,  Significant correlations with
germination percentage were obtained for EC determination using one and two volts and

this technique was concluded as a good indicator of loss of membrane integrity from

delerioraled sceds within a sunflower seed lot.

According 1o Trawatha e/ of. (1995), seeds lots of soyabeans cv. Century, Pennyrile
and Pharoh stored at 20, 30 and 40°C, sampled periodically and tested for sced
germination and vigour showed that conductivily of sced leachates increased about two

fold during storage for all cultivars.

2.2 Lffect of osmopriming on cytological characters

2.2.1 Mitotie studies and chromosomal aberrations

Results of ageing of isolated embryos and endosperms of durum wheat indicafed
that both aged embryos and endosperms produced mutagenic substances capable of
inducing nuclear damage in the form of aberrant anaphases and  chromatid  and
chromosome breaks in the radicle meristem, and age induced damage in cmbryo was not a

consequence of ecndosperm aging (IFloris and Anguillesi, 1974).

Harrison and Perry (1976) reported that respiration rate, dehydrogenase and
diastasc activitics of germinating deteriorated barley sceds were less than those of non
deteriorated and the integrity of cell membranes was allccled.” They also opined that the

principal site of deteriotation which alTected seedling growth lay in the embryo.

Mozaffari and Gahan (1978) reported that mitotic activity was lfound to decline
with age in root apices of maizes, pea and Viciu faba. Besides this there was higher [evels

of spontaneous chromosome aberration on aging of the root apex.

Chauhan and Swaminathan (1984} rcported that the progeny of aged seeds of
soyabean and barley showed a matked decrease in mitolic index and chiomosomal
aberrations of various types increased at both mitotisis and meiosis, resulting in a

significant ioss of pollen viability as the ageing advanced.
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The results of o rescarch conducled by Rotn (1986) on the hiequency of
chromosome aberrations in Capsicum annunm 1. seeds seleeted (o dillerent aping
ireatments showed that the highest percentages of cells without aberrations were found

with the lcast severe treatment, which also caused least loss in viability.

Rao and Roberts (1989) reported that meiotic chromosomal abnormalitics ebserved
in lettuce plants grown from aged seeds increased with decrease in viabilily of the seed lot,
Univalents, fragments and a few cases of precocious segregalion was observed at
metaphase [. Abnormalities found at anaphases I and Il included dicentric bridges with or

without fragments, acentric fragments and lagging chromosomes and chromatids.

Gray ef al. (1990fxcported that sceds of carrot, onion and leek when soaked in

waler and in PEG 6000 solutions of nominal osmolic potentials of -0.5, -1.0, -1.5, -2.0,

-3.0 and -4.0 MPa for 28 days, he got linear relationship between response to priming and

seed moisture content of each species. Priming increased embryo volume by 43 per cent

and cell number per embryo by 100 per cent in carrots but had no effect in leek and onion.

Ashraf and Bray (1993) reportied that constant low levels of DNA synthesis occur

on leck sced embryos during osmopriming treatment in polyethylene glycol.  After one

day of germination following priming, enhanced levels of both replicative and repair type -

DNA synthesis was detected in nuclear and mito chondria in the absence of detectable cell
division.

Post storage humidilication treatments conducted on pea ¢v. Kelvedon Wonder
showed that 16°C was the optimum temperature for the humidification of aged seeds.
There was generally a considerable decrease in each type of chromosomal aberration after
humidification treatments, greatest reduction being observed in chromatid type aberrations

(Sivritepe and Dourado, 1994).

Dimitrov (1994) observed chromosomal aberrations on metaphase chromoesomes in

the first and second mitosis of primary root cells from attificially aged seeds of ( ‘repis
capillaris.

An investigation conducted by Saracco etad. (1995) on the influence of priming

induced nuclear replication activity on storability of pepper (Capsicton anmann 1..) seeds
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showed that priming at - 1.1 MPa for 10 days induced almost 40 per cent of nuclei in the

cmbryo roat ips to enter the synthetic phase of nuclear division.

According to Garcin er af. (1995), osmopriming maize sceds in PEG 6000 al
—1.7 MPa improved germinability when osmotic agent was removed. At the biochemical
level, embryo axes fhom osmoprimed seeds could incorpornte precusors into all thiee
types of macro molecules (DNA, RNA and proteins) which induced synthesis at much

higher levels. Mitotic figuies appeared several hours carlier in germinated osmoprimed

root tissues than in non osmoprimed fissues,

Apeing ol tomnafo secds (ev Letien) senilied inon signilieant decienne o seed
undity an wvidencid by decionnes in fotal gemmimdion, porcentigss of honnd sesdlinga wil
e oilononity ol geimiontion— ¢Cytologien] nnndysia sloswed it daersane nmead goality

by npimg cormshivted well with (he invrents i pereenfupe sbeoannt mmphnses (o e oot Hps

ol the seedlings (Van ef af,, 1994)

According ta Siveitepa and Douielo (199%), poul mlompe peiming, iendmenis sl
16°C with PEG B000(-0.5, -1.0 and -1.2 MPa) for 3, 5 and 7 days increased final
genmination and deereased the mean germination time and the frequency of age induced
damnpe, "They nlso supgpesied (hat the critienl moistine content thet tncilitntes repnir of

chromosomal damage in pea seeds is likely to be between 32 and 46 per cent.

Van er al. (1996) reported that osmopriming tomato seeds strongly increased the
percentage of nuclei with replicated DNA in the embryonic root tip, indicating initiation of

the cell cycle and progression towards the G, phase.

Bino et af. (1996} found that during imbibition ol tomato seeds in PG solation

there was an increase in cells entering in the synthetic phase of nuclear division leading to

doubling of the chromosomal material.

Cocllo and Ramos (1996) inferred that during the germination ol artificially
deteriorated maize embryo axes, total DNA polymerase activity decreased by around
50 per cent when compared with activity in non-deteriorated axes. 'This dccrease in

activity was related to protein degradation during germination.
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Lanteri ef af. (1992 obscrved that osmopriming Capsicum annnm sceeds on liller
paper wetted with PEG 6000 for one to two wecks in the dark considerably teduced
germination time without allecting germination percentage. They opined that improved

sced performance following osmopriming may be partially correlated with the aclivity of

replicative DNA synthelic processes.

Lantert ef al. (1996) studied the clfect of ('mnucondiliuning with PLEG 6000
solution at osmotic potential —1.1 and -1.5 MPa on aged damaged seeds of capsicum cv.
Corno di Toro for 6, 10 and 14 days. The effect of osinoconditioning on germination of
aged seeds depended on the degree of seed deterioration. 'i‘he activation of under

replication by osmoconditioning appeared to be influenced by the level of seed
deterioration,
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MATERIALS AND ML

THODS

The experiment designed 1o fulfill the objectives set in “Cytological  aud

biochemical changes in aged and osmoprimed seeds ol chillt (Capsicum annuum 1..) was

conducted during the year 1997 to 1998 in the Department of Plant Breeding and Genelies,

College of Horticulture, Vellanikkara.

3.1 Materials

3.1.1 Plant mater

ial and chemicals

The seeds of chilli (Capsictan amman 1..) varieties Jwalasakhi and Ujwala

purchased from College of Agriculture, Vellayani and College of Ilorticulture,

Vellanikkara respectively were used for this study. The sceds were kept under ambient

storage conditions in 250 gauge polythene cover, The important detnils of the varieties me

piven here under,

— S .
Features Jwalasakhi Ujwala
-
Parcntage Sclection from the cross Introduction from Japancse
Vellanochi x Pusa Jwala, material
CA 219
Centre of College of Agriculture, Collcge of Horticulture,
release Vellayani, Kerala Agricultural Vellanikkara, Kerala Agricultural
University University
Fruit sulphury green, Jong succulent highly pungent, crect, borne in
characterisitcs | fruits clusters, 9 to 10 fruits per cluster,
characterised by high olcoresin
content {24 %)
Resislance to tolcrant (o little lcaf and leaf spot | resistant to bacterial wilt
discases discases.
-
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The chemicals used for osmopriming treatments include polyethylene glycal 6000

and sodium chloride.

3.1.2  LEquipments used

i. Digital conductivity meter

ii. Spectrophotometer
iii. BOD incubator
iv. Ordinary microscope

v. Microscope

3.1.3 Treatments

CM - 180, [lico Pvt. Ltd.

Mini spee, S, 171, Elico PyL. 1.1d. _
NSW India, Narang Scientific works Pvt, ltd. '
Frnst {.citz. Wetzlar

Leitz BIOMED

At each month 74 trcatment combination comprising factorial combinations of two

varictics, two chemicals, four concentrations and four durations were tricd continucd uplo

ten months. The control treatiments include untreated and distilled water treated sceds,

Levels Code

Sl. No. [Factors

(i) Variety {a) Jwalasakhi vV,
(b} Ujwala V,

(ii) Chemical (a) Polyethylene glycol (PEG - 6000) H,,
(b) Sodium chioride (Na Cl) H, ’

(iii) Concentration  (a) —-1.00 MPa _ C,
(b) -1.50 MPa | C,
(c) —1.75 MPa C,
(d) -2.00 MPa , C,

(iv) Duration (a) 12 hr ' D,
() 24 hr ' 1D,
(c) 36 hr D;

(d) 48 hr 1,



Clalli plant var. Jwalasakhi

Chilli plant var, Ujwala






3.1.4 Design

The experiment was conducted in Completely Randomised Design with three

replications.

3.2 Mcthodology
3.2.1 Seed Osmopriming

Random samples were drawn from the seedlots at monthly interval upto 10
months of storage and subjected (0 osmopriming treatmends.  Seed priming was carricd
out on lilter paper wetted with PEG 6000 and Na Cl at osmotic potentinls 1.0 MPa, 1.5
MPa, -1.75 MPa and —2.0 MPa for durations 12, 24, 36 and 48 hours respectively at 20"C.
The concentrations of PEG 6000 was calculated according to Michel and Kaufimann
(1973) and Na CI according to Ilillel (1980). After priming sceds were washed with
running tap water to remove the osmoltic agent and surface dried. ‘The osmoprimed seeds

were tesied for various sced quality paramelers.

3.3 Observations

3.3.1 Seed and seedling characters
(1) Germination percentage

A total number of 3 x 25 osmoprimed seeds selected at random were placed in
sterilized sand medium and allowed to germinate under ambicnt conditions. "The seedlings
were watered daily. The seedlings were evaluated on the fouricenth day after sowing
(final count day) and the total number of seedlings were recorded. The mean number of
seedlings were recorded. The mean number of seedlings produced to the total number of

seeds sown was expressed as germination percentage.

(if)  Root length of scedling

At the end of the germination test period ie. on the final count day, five nonnal
scedlings were carefully uprooted at random from the test sample and measured the root
length and computed the mean. The lenpth between collar and tip of the roolt was

measured as root length and expressed in centimeter (¢m),
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(111)  Shoot length of seedling

From the sample after measuring root length, the length between collar and tip of

the leal was measured in centimeter and the mean value was recorded as shoot length.
(iv)  Root/ shoot ratio

It is calculated as the ratio of mean root length (o the shoot length.
(v) Uniformity in germination

Treatments recording SO per cent germination on the seventh day (first count day)

after sowing were considered as uniform.
(vi) Vigour index of seedling

~ Vigour index was computed adapting the following formula (Abdul - Baki and
Anderson, 1970),

Vigour index = Germination percentage x Mean length of seedling

where, Length of seedling = root length -+ shoot length

{v) Secedling abnormalities

Scedlings lacking the essential structures like well developed and intact root
system, hypocoltyl, plumule and one or two cotyledons according to the species are
abnormal seedlings (ISTA, 1985).

The percentage of abnormal seedlings are expressed as percentage by number of

total seedlings. T'he percentage caleulated (o the ( normal) nearest whole number.,
3.3.2 Biochemical aspects
(i) Dehydrogenase enzyme aclivity

Dehydrogenase activity was measured as per the procedure suggested by Kittock
and Law (1986). Three replicates of 20 seeds were soaked in distilled water overnight to
allow imbibition. The seeds were cut longitudinally on next day and placed in 10 ml. of

(1.5 per cent tetrazolium solution taken in a petridish for four hours for the development of



red coloured formazan. The excess tetrazolium solution was decanted and the sceds weie
washed thoroughly with distilled water. Red coloured formazan was extracied using 20 ml
methyl cellosolve (2 - methoxyethanol) by soaking the cotyledons for 22 hours until the
cotyledons became colourless. The red coloured methyl cellosolve exiract was made upto

20 ml and absorbance was read at 480 nm using spectrophotometer (Mini spee. SL. 171).
(i) [stimation of protein

Protein content of osmoprimed seeds was estimated by Lowry’s method (Lowry
etal., 1951)

Reagents

A. 2 % sodium carbonate in 0.1 N sodium hydroxide

B. 0.5 % copper sulphate in 1 % potassium sodium fartrate

C. Alkaline copper solution : Mixed 50 ml A and | ml B prior to use

<

Folin — ciocaltcau Reapent

Protein solution

Weighed accurately 50 mg bovine scrum albumin, dissolved in distilled water and

made uplo 50 ml in a standard fiask.

Working slandard

Diluted 10 ml of the stock solution to 50 ml with distilled water in a standard flask.

One m! of this solution contains 200 ug protein.

Seed extract

Seed (0.5 g) was extracted with 10 ml of extraction bufTer (pH 7) by prinding in a
precooled mortar and pestle. ‘The homogenised material was centrifuged at 18000 rpm for

15 minutes. The supernatent solution was uscd for the estimation of protein,



Procedure

Pipeticd ot 0.2, 0.4, 0.6, 0.8 and | mt of working standard solutions into a series
of test tubes and 0.1 ml and 0.2 mi of the sample extract in two other test tubes. Made up
the volume to Ijnl with distilled water in all the test tubes. A tube with one ml, of water
served as (he blank. Added 5 ﬁﬂ of reagent C to each tube including blank, mixed well
and allowed to stand for 10 minutes. Then added 0.5 ml of reagent and mixed well and

kept for 30 minutes at room temperature in dark. The blue colour which developed was
read at 660 nm in spectrophotometer, A standard graph was drawn by plotting the OD
values against concentration. The amount of protein in the sample was calculated from the

standard graph and expressed as mg per g sample.
(ii1)  Flectrical conductivity of seed leachate

Eleetrical conductivity of seed leachate was measured by the method suggested by
(Presley, 1958).  ‘Three replicates of twenty five sceds were taken and washed with
distilled water o remove all dir, soil or chemicals. The sceds were soaked in 20 ml of
distilled water for four hours by stirring the contents occasionally. The seed leachate was
decanted and seeds were repeatedly washed with distilled water. ‘The extract was pooled
fillered and made up to 50 m! with distilled water. The electrical conductivity of seed
leachate was measured using a digital conductivity meter. The electrical conductivity of

seed Jeachate was expressed in mmhos cm™
333 Cytological studies

Miltotic studies of the two chilli varieties were carried out using root tip squash

~method.
(i) Fixation

The roots of germinating chilli seeds were excised between 10 1o 10.15 a.m. The
lip of roots were white in colour.” The roots were blotted between folds of filter paper and

lixed in the fixative for 24 hours. The fixed material was stored in refrigerator.

Carnoy’s Muid was used for fixing chilli roots. "This was prepared by mixing one

part of glacial acetic acid, 3 parts chloroform and 6 parts cthyl alcohol.
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(i) Staining

The fixed roots were thoroughly washed in running water to remove traces of
[ixative.  Alter washing, the roots were blotted between folds of filter paper. They were
then hydrolysed using 1 N HCI at 60°C for six (o seven minutes in a water bath, “The
hydrolysed roots were washed with three to four changes of water in a petridish. Washed

rools were blotted between lolds of filter puper and stained.

Acetocarmine two per cent was used for the mitotic studies in the present
investigation. ‘The stain was prepared by heating 100 ml of 45 per cent acetic acid in a
conical flask until boiling. Then two grams of carmine powder was added to it with
constant slirfing. Boiling was continued for two to three minutes until the dye got
dissolved and the eolour changed to grape red. The stain was cooled at room temperature,

filtered and stored in a glass stoppered bottle (Sharma and Sharma, 1980).
(i)  Slide preparation

After staining, the root tips were taken out from the stain and put on a slide along
with a drop of stain.  The (ip portion with high meristematic activity which attained
characieristic magenta colour was collected and the remaining portion was discarded. A
cover slip was placed carefully over the root tip avoiding air bubbles. Gentle tapping was
done aver the cover slip using the blunt end of a glass rod. ‘Then it was put between folds
of filler paper and hand pressed using index finger, Afier pressing, the slide was warmed
slightly over a spirit lamp and allowed to cool.  Alternate warming and cooling was
repeated (hree 1o four times. Again, the slide was placed between thick folds of filter
paper and hand pressed. The slides thus prepared were sealed with nailpolish to prevent
entry of air bubbles and mitotic cells were examined. Microphotograps were taken using

I.eitz. BIOMED microscop, with automatic photocontrol unit, WIL{D MPS 28.
(iv)  Milotic index

‘Fwo to three random fields from each slide were scanned for scoring dividing and
nondividing cells in all the treatments and controls. The dividing cells included those
showing any stage of cell division, such as prophase, metaphase, anaphase and telophase.

Mitotic index was calculated using the formula,
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Mituli‘g index (MD= Number ol dividing cells  x 100

Total number of cells scored

{v) Scoring ol chromosomal aberrations

‘The slides prepared from the root tips of the treated and control experiments were

scanned thoroughly for various (ypes of abnormalities in different stages of cell division.

3.4 Statistical analysis

Statistical analysis of the data was done in computer using MSTATC

package in factorial completely randomised design.
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RESULTS

The results obtained in the present investigation “Cytological and biochemical

changes in aped and osmoprimed seeds of chilli (Capsicion annuum 1..)” are given below

in various scections.

4.1 Seedling characters

4.1.1 Germination percentage

The mean data on germination percentage in chilli varieties Jwalasakhi and Ujwala
are given in Table 1a and 1b.

It is clearly evident from the overall mean values for permination that in the
absolute control where no treatment were given to the seeds the germination per cent
drastically reduced 1o 52 or below from third month onwards and seeds not at all

germinated during ninth and tenth month.  This effect was appreciably reduced by

osmopriming in general.

When seeds were treated with water the germination per cent could be improved
considerably over absolute control, even the seeds germinated to the tune of 13 per cent
(Jwalasakhi) and 20 per cent (Ujwala) in the ninth month and 12 per cent (Jwalasakhi) and
16 per cent (ij&:t'il) in the tenth month. Further more than 50 per cent germination could
be achieved up 1o fourth month, In general 12 hour water treatment is sufficient for the

variety Jwalasakhi while 36 1o 48 hour tfreatment was found to be better in case of Ujwala.

Application of chemicals specifically sodium chloride was found to be the better in
improving permination of the sceds at various months over that of water treatment.
Interestingly germination could be retained more than 50 per cent up to tenth month of

storage due to chemical treatments at variable concentrations.

The main effects of variety, chemical, concentration, duration of treatment and

period of storage on germination are given in Table 2

Varicty Ujwala showed significantly higher germination per cent (58.54) than the
variety Jwalasakhi (55.31).  The chemical sodium chloride significantly improved

germination per cent (59.10) compared 1o PEG (54.75).  The concentration of the

chemicals tried 1€, -1.0 MPa, -1.5 MPa, -1.75 MPa and -2.00 MPa imparted significant



Table 1a. Effect of asmopriming on germination percentage in chilli variety Jwalasakhi

Months after storage

Treatments

0 1 2 3 4 5 6 7 8 9 10
V,H,C,D, 86,67 8067 7200 6200 4667 4333 4267 36.00 3067 36.00 32.00
VH,C,D2 8133 7733 6B8B.00 5867 4B00 3467 4533 3600 3333 37.33 3200
VH,C\D; B81.33 7200 6267 4933 5333 57.33 4667 4533 4267 37.33 40.00
V,H,CD, 8400 7733 77.33 6400 7200 6&8.00 6133 6000 4400 5467 4667
V H,C.D, 7733 6933 6800 5467 5867 4533 5333 4800 4400 4800 5067
V.H,C.D, B2.67 7867 B80.00 6400 6000 5200 5733 5733 5867 4400 2267
V,H,C.D, 8267 7733 7200 6800 6133 6000 5867 5467 4667 40.00 3200
VyH,C.D, 80.00 7467 7200 6267 5467 4667 5467 53.33 5333 36.00 4267
V,H,C;3D, 7867 7467 7200 5B67 5600 53.33 5333 4800 4933 53.33 48.00
V,H,C3D; 8533 8133 7333 6267 6000 5600 4933 5733 6000 4533 3333
V,H,C,D, 81.33 76800 76800 7333 6400 5733 5200 5087 4800 5067 5067
V,H,C.D, 80.00 7200 6533 57.33 57.33 4267 4800 4800 4667 37.33 37.33
V,H,C D, B667 7467 7733 7B67 6933 6800 6533 60.00 5067 5200 4933
V,H,C.b), 76.00 6133 5333 53.33 5200 5867 4800 4133 4133 36.00 2533
VH,C.D, B1.33 7067 56.00 5733 5200 5200 48.00 5067 56.00 44.00 4267
ViH,CD, 8533 81.33 68.00 4933 5733 4533 5067 4000 48.00 4800 3867
V,H,C,\D, 9200 8933 76.00 68B.00 6267 6533 6267 5600 4933 3333 2933
V,H,C,D, 8133 7733 7200 5867 6400 48.00 5200 4933 3200 2667 1067
V,H,C Dy 7867 7200 6B00 5467 5333 46.87 4533 4400 4267 4667 48.00
V,H,CiD, 8000 6533 5467 4800 46,67 3867 3333 3733 37.33 3333 2900
V,H:C.D, 7600 6667 5867 5600 4800 52.00 4133 3200 2933 2067 19.00
V, H.C,D, 89.33 8267 6533 5H467 60.00 57.33 5333 5200 46.67 3467 24.00
VHC.Dy 8533 7467 6B00 5733 6000 6133 5467 5467 4400 3867 10.67
V HC.D, 8400 B80.00 7067 6267 6000 5600 57.33 5333 5467 54.67 4933
ViHzC5 8133 7733 6400 57.33 5067 4667 5067 4933 5067 36.00 21.33
V H;C3D, 8000 7200 6667 6000 56.00 4933 6200 4667 3867 3867 2400
ViHC0, 7867 76.00 6667 6400 5467 5200 5067 4B.00 46.67 4000 33.33
V,HC3D, 8533 77.33 7067 6400 5200 52.00 5200 48.00 4400 3467 13.33
WV HLCL0, 85.33 7333 6933 60.00 5200 48.00 4667 4667 4533 32.00 20.00
V,H.C,D, 80.00 7333 6800 6133 61.33 6533 5200 4933 4667 3200 667
VHC.0, BO.O0O 7200 6933 6000 5067 3733 3867 4000 3600 28.00 16.00
ViH,G4D 8533 Y733 7200 6000 5200 5467 4667 46.67 5067 33.33 2933
V,O 81.33 76.00 5200 4000 3867 40.00 2533 2133 1600 0060 0.00
VWD, 89.33 8667 6533 5600 5200 4267 4267 3733 28.00 1333 1200
VWD, 7867 7067 &67.33 4800 3867 2800 3333 2533 2400 1067 0.00
VWD, 8267 7733 6800 56.00 4933 48.00 36.00 24.00 14.67 8.00 6.00
VWD, B0.00 7467 6400 46,67 4400 4133 3333 2000 1200 BO00D 800
CD 7.97 1014 7.96 1022 8.35 9.90 7.72 7.44 885 11.82 9.88
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Table 1b. Effect of osmopriming on germination percentage in chill variety Ujwala
Months after storage

Treatments
o 1 2 3 4 5 6 7 8 9 10
V,H,C,\D, 9200 8933 B200 6400 6267 57.33 46,67 44.00 36.00 3333 24.00
V.H,C,D, 8267 7887 7467 6267 56.00 56.00 5067 46,67 4000 4800 33.33
V,H,C Dy 90.67 8800 7600 6667 6400 61.33 6133 5467 4533 3733 36.00
V.H,C,D, 8133 77.33 6800 6400 5867 57.33 5733 5067 4933 4800 4267
V,H,C,D, B267 7600 7067 6267 5600 4833 4400 4667 44.00 4667 5067
Vv,H,C.D, 9867 9200 8267 7200 6267 5333 5333 4667 4533 4533 4533
V,H,C.,D, 9733 9200 8533 6533 6000 5467 4933 5067 5333 3800 3067
V,H,C,D, 9467 8933 77.33 7067 6533 6000 5867 5600 5600 5200 52.00
V,H,C30, 9333 8933 81.33 7200 6400 6000 5867 5733 6533 52.00 4933
VoH,;C4D, 8800 8267 7333 6533 6267 6400 5200 4800 36.00 37.33 3067
V,H,C,0D, 86,67 81.33 76.00 64.00 5733 4933 5067 5067 5067 4400 44.00
© V,H,CaDy 9067 8933 8267 7600 6400 7067 6400 56800 6533 56.00 4667
V.H,C,D, B9.33 8133 6933 6267 57.33 5200 5333 4933 5200 4400 37.33
V.H,C.D, 8667 8667 8133 6400 60.00 56.00 5200 50867 5200 4267 37.33
V,H,C Dy B267 7867 7067 6400 6000 5067 53.33 4800 49.33 4400 4267
Vo H,C.l3, 84.00 B80.00 72.00 6667 6000 5067 5067 4800 4267 4400 4267
V.H;C,D, BBO0 8267 72.00 6267 5200 5333 4933 48.00 11.00 40.00 36.00
. V2H,C1 D, 8800 8400 6B.00 61.33 5467 50.67 4933 4400 3867 4000 36.00
V.H,C,D; 88.00 7B.67 7200 6133 5B67 5200 48.00 4667 4533 4400 4267
VoH.C, D, B800 B84.00 8133 7333 6933 6533 56.00 5200 4533 4400 3067
VoH, G0 96.00 9333 89.33 72.00 61.33 5067 5333 5200 5067 4267 3333
V,H,C.D, 9333 8533 76.00 6667 57.33 48.00 48.00 4667 3867 4267 2067
V,H,C.D; g0.67 8B.00 B1.33 6B.00 57.33 52.00 5067 5067 4533 4400 45233
Vv, H G0y 84.00 7467 6533 5867 56.00 4533 4933 5067 48.00 56.00 4533
VHCu, B267 8267 7067 6533 5467 4933 4933 4667 4133 3333 2533
VoH,C D, 92.00 9200 7867 6800 6333 5200 4933 5067 4933 3733 2933
VoHCiD, 76.00 7200 61.33 5467 4933 4667 4400 4000 3467 38.00 0.00
V HCaDy 8800 8800 7200 6400 64.00 6533 5200 48.67 4667 44.00 28.00
V,H,C.D, 8800 8133 6933 6533 5600 4933 4800 5067 4533 4400 37.33
V., H,CL 1, 8667 8133 6400 6000 5600 £467 4800 46.67 46.67 36.00 20.00
V,H,C40, 7733 B4.00 5600 5200 4800 4800 3B67 32.00 3267 2667 20.00
V,H,CD, 8800 B400 7867 6533 5867 4933 5067 4667 4667 32.00 2533
V,0 B2.87 7867 4933 3467 3333 2800 1800 4.00 267 000 0.00
VWD, 86.67 8533 64.00 S56.00 52.00 5200 4400 3600 1867 2000 16.00
VWD 9333 9067 6800 5200 4400 2933 3067 2800 2667 9.33 8.00
VWD, 92.00 8933 6400 6267 5200 37.33 3867 2533 2933 9.33 5.33
VWD, 96.00 9467 6933 5467 53.33 4667 4667 4267 2800 933 13.33
CcD 797 1014 796 1022 835 99 772 744 885 1182 988
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Table 2 Main effects of Variely, Chemical, Concentration, Duration and Period of storage
on germination, vigour index and root shoot ratio

a. Varisty
Variety Germination Vigour index Root S.hOOt
ratio
V, 55.31 366.26 0.341
Vv, 58.54 413.23 0.332
CD 0.60 3.81 0.005
b. Chemical
Chemical Germination Vigour index Ro?;:i;oot
H, £9.10 395.58 0.391
H, 54.75 383.92 0.333
' CD 0.60 3.81 0.003
c. Concentration
Concentration Germination Vigour index RO?;:EOOt
C, 56.20 383.73 0.326
C. 58.43 397.77 0.332
Cs 57.85 396.52 0.339
C.4 55.25 381.09 0.350
cD 0.69 5.39 0.005
d, Duration
Duration Germination Vigour index RO?;:ZOOt
D, 57.23 39012 -0.336
D, 56.35 387.84 0.334
D, 55.61 as2.97 0.336
D, 58.54 398.18 0.341
CD 0.69 5.39 0.005
e. Period of storage
Month Germination Vigour index Rocr::;(r;oot
Mo 85.15 687.16 0.378
M, 79.28 611.20 0.360
M. 71.45 533.48 0.355
M, 62.53 448.27 0.333
M, " 57.56 398 B2 0335
Ms 53.75 354 .46 0.330
Ma 51.00 324.75 0.328
M; 48.35 294.52 0.318
My 44.80 259.31 0.339
My 40.45 218.68 0.317
Mg 31.89 158.56 0.307

cD 0.97713 0 945 0008
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i’able 3a Effect of osmopriming on uniformity in germination (%) in chilli variety Jwalasakhi

- 0 z 3 4 L] 6 7 8 g 10
Treatments
7day 14day 7day t4day 7day 14day Tday 14day 7day i14day 7day 14day 7day 14éday 7day 14day 7day 14day 7day 14day 7day 14day
V.H.C.D- 8667 8567 8067 B0DEY 7200 72.00 6200 6200 4667 4667 7333 7333 4267 4267 36.00 36.00 32067 3067 3600 3500 32200 32.00
V.H.C.C- B81.33 8133 77.3% 7733 6800 6800 5867 5867 4800 4B.DC 3467 3467 4533 4533 3600 3600 3333 3333 373 3T 3200 32.00
V.H.C.D: : 8133 8133 7200 7200 6267 6267 4933 4933 5333 5332 5733 5732 4667 4667 4533 4533 4267 4267 3733 3733 40.00 40.00
V.H.C.D, B4.00 B400 7733 7733 7733 7733 8400 6400 7200 7207 6800 6800 6133 6133 6000 6000 4400 4400 OS5467 5467 4567 46567
V.H.C,D- 7733 7733 6933 6933 68.00 6300 5457 5467 S5BE7 5867 4833 4933 5333 5333 48.00 4800 4400 4400 48.00 4800 5067 5067
V,H.C,D- 8267 8267 7867 7867 B80.00 80.00 6400 6400 6000 60.00 5200 5200 5733 §733 5733 5733 5867 5867 4400 4400 2267 2267
V.H.C.D, 8267 8267 7733 7733 7200 7200 6800 6800 6133 61.33 6000 60.00 5867 5867 5467 5467 4667 4667 4000 4000 3200 32.00
V.H.CD, 80.00 BO.DD T467 7467 7200 7200 6267 6267 5467 5467 4667 4667 5467 5467 5333 5333 5333 5333 3600 3600 4257 4267
V.H.C.D. 7867 TB67 7467 . 7467 7200 7200 5867 5867 56.00 5600 5333 5333 5333 5333 4800 4800 4933 4933 5333 5333 48.00 48.00
V.H.C.D- 8533 8533 81.33 8133 7333 7333 6267 6267 6000 B0.00 5600 5600 4933 4933 5733 5733 60.00 6000 4533 4533 3333 3333
V.H.CD; 8133 8133 7600 7600 7600 7600 7333 7333 6400 6400 5733 5733 S200 5200 5067 5067 4800 4800 5067 5067 5067 50.67
V.H.C.D: 80.00 8000 7200 7200 6533 6533 5733 5733 5733 5733 4267 4267 4800 4800 4800 4800 4667 4667 3733 3I73I3 3733 3733
V.H.C.D- 86.67 8667 7467 T467 T733 7733 7867 7TB67 6933 6933 6800 6800 6533 6533 60.00 60.00 5067 5067 5200 5200 4933 4533
V.H.C,.D- 76,00 76.00 6133 6133 6333 6333 5333 6333 5200 52.00 5867 5867 48.00 4800 4133 4133 4133 4133 3600 3600 2533 2533
V.H.C,D: 81.33 8133 7067 7067 5600 5600 5733 5733 5200 5200 5200 5200 4800 4800 5067 5067 5600 5500 4400 4400 4267 4267
V.H.C,D, 8533 8533 §1.33 81.33 6800 6800 4933 4933 5733 5733 4533 4533 5067 5067 4000 4000 4800 4800 4800 4800 2BE7 3867
V.H-C.D. 8200 8200 89833 8933 7600 7500 6800 6800 6267 6267 6533 6533 6267 6267 5600 5600 4933 4933 3333 3333 26.33 28.33
V-H.C.D- 8133 8133 7733 7733 7200 7200 5567 5867 6400 64.00 4800 4800 5200 52.00 49533 4533 3200 52.00 26,67 2867 1057 10.67
V.H-C.D: 78.67 7867 Y200 7200 6800 6800 65467 S4.67 5333 5333 4667 4667 4533 4533 4400 4400 4267 4267 4667 4667 48.00 48.00
V.H-C.D, 80.00 8000 6533 €533 5467 5467 4800 4500 4667 4567 3867 3667 3333 3333 3733 3733 3733 3733 3333 3333 2500 29.00
V.H.C.D. 7600 7600 6667 6667 5867 D5HS67 5600 5600 4800 4800 5200 5200 4133 4133. 3200 3200 29.33 2933 2067 2067 1500 15.00
V.H-C.D- B9.33 8933 8267 8267 6533 6533 5467 5467 6000 6000 5733 5733 5333 5333 5200 5200 4567 4667 3457 3467 2400 2400
V-H-C.Ds B533 B533 7467 7467 68.00 68.00 5733 5733 6000 60.00 6133 61.33 5467 5467 5467 5467 44.00 4400 3867 3867 1067 10.67
V.H-C.D, 8400 5400 8000 8000 7067 7067 6267 6267 6000 6000 5600 5600 5733 5733 5333 5333 5467 5467 5467 5467 4533 4933
V.H-C.D, 8133 8133 7733 7733 6400 6400 5733 5733 5067 5067 4667 4667 5067 5067 4933 4933 5067 5067 3600 3500 2133 2133
V.H.C.D. 80.00 8000 7200 7200 66657 6667 G000 6000 5600 56D0 4933 4933 5200 5200 4667 4667 3867 3867 3867 3867 2400 2400
V.H-C.Do 7667 7867 7600 75.00 66.67 6667 6400 6400 5467 S467 5200 5200 5067 S067 4800 4800 4567 4567 4000 40.00 3333 3333
V.H.CiD, 8533 B533 7733 7733 7067 7067 6400 6400 5200 5200 5200 5200 52.00 5200 48.00 48.00 4400 4400 3467 33467 1333 1333
V,.H.C.D. 8533 8533 7333 7333 6933 6933 B000 6000 5200 5200 4800 48.00 4667 4667 4667 4667 4533 4533 3200 3200 20.00 20.00
V.H,C,D- 80.00 8000 7333 7333 6800 6300 6133 6133 6133 6133 6532 6533 5200 52.00 4933 4933 4667 4667 3200 32.00 667 657
V.HC,D; 80.00 80.00 7200 7200 69.33 6933 6000 60.00 5067 5067 37.33 3733 3867 3867 4000 4000 3500 3600 2800 2800 1600 1600
V.H-C.D, 85.33 8533 7733 7733 7200 7200 6000 6000 5200 5200 5457 54657 4667 4567 4867 4667 5067 5067 3333 3333 2531 2933
V.0 4133 8133 3733 7600 2267 5200 14657 4000 1333 3867 1333 4000 1333 2533 667 21.33 10.00 16.00 0.00 0.00 0.00 0.00
V.WD, 4667 B933 4533 8567 2933 6533 Z20.0 56.00 1467 52.00 1867 4267 1200 4267 667 37.33 530 28.00 300 1333 033 1200
V.WD, 4133 7867 4000 7067 29.33 5733 2257 48.00 1200 23857 BO0 28.00 1200 3333 400 2533 3.00 2400 200 1067 0.00 0.00
V.WD, 44.00 8267 4133 7733 3067 6800 2400 5600 1733 4933 1333 4800 1080 3500 B.67 24.00 433 1467 2.00 8.00 033 6.00
V.WD, 4267 80.00 3733 7467 20.33 6400 2000 4567 1867 4400 1857 41.33 37.30 3333 530 20.00 200 12.00 1.60 8.00 0.33 8.00
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Table 3b. Effect of osmopriming on uniformity in germination (%) in chilli variety Ujwala

) 9 2 3 4 5 6 7 & 2} 10
Treatmens - : -

7oay 14day T7day lécay 7aay 14cay 7day ‘t4day 7day 14day 7day 14day 7day 14day 7day 14day 7day 14cay 7day 14day 7day 14 day
V-H,CiD, $2.00 92.00 B823 8532 E200 8200 6400 6400 6267 6267 5723 57.33 4667 4667 4400 4400 2600 3600 3333 3333 2400 2400
V:H, G D 8267 B267 7867 TEET T4ET 7467 6267 6267 5600 5600 5600 5500 5067 5067 4667 4557 4000 4000 4800 4800 3333 33.33
V;H.CyD: 90.67 9067 BB.00 BS00 7TEQ0 7600 6567 6567 6400 6400 6133 6133 6133 6133 5467 5467 4533 4533 3733  37.33  16.00 16.00
V,H.C.D: B1.33 B1.33 7733 7733 6800 6800 6400 6400 5857 5867 5733 5733 5733 5733 5067 5067 4933 4833 4B.00 4800 4267 4267
V,H,C,D- 8267 B267 7600 7TE00 TOE7 7067 6267 6267 56.00 5600 4533 4833 4400 44.00 4657 4567 4400 4400 4667 4667 5087 5067

VoH,Cobn 98.67 9867 09200 S200 6B267 8267 7200 7200 62.67 6267 5333 5333 5333 5333 4667 4667 4533 4533 4533 4533 4533 4533
VaH;CaDs 87.33 9733 9200 9200 £533 8533 6533 6533 6000 60.00. 5467 5467 4933 4933 5067 5067 5333 5333 3600 36.00 3067 3067
VH,C.D, 8487 9467 89.33 B9.33 TT.33 7733 7067 7067 6533 6533 60.00 6000 5867 5867 5600 5500 5600 5600 5200 52.00 52.00 52.00
89.33 8533 1.23 8133 T200 T200 6400 6400 6000 6000 65867 5867 6733 5733 6533 6533 5200 5200 4933  48.33

V>HLGaD. §3.33 8333
VoH,C;D- 88.00 B8B.0C 8267 ° 8267 7333 7333 6535 6533 6267 6267 6400 6400 5200 5200 4800 4800 3800 3500 3733 3733 3067 3067
V:H,C3D- 86.67 BBS7 B1.33 8133 7600 76.00 6400 &400 5733 5733 4933 4933 5067 5067 5067 S067 5067 5067 4400 4400 44.00 44.00

V:H,CaD, 90.67 9067 £9.33 B89.33 B267 B267 7600 7600 6400 6400 7067 7067 6400 6400 5600 56.00 6533 6533 5600 5600 4667 4667
VaH,C.D. BS.33 B8.33 8133 8133 6533 6833 6267 6267 6733 57.33 52.00 5200 53.33 5333 4933 4833 5200 52.00 44._00 4400 37.33 ° 37.33
64.00 ©4.00 6000 60.00 5600 56.00 5200 5200 5067 5067 5200 5200 4267 4267 3733 37.33

V,H,C,D- 8667 B667 B567 8367 81.23 8133

VH,CaD; 8267 B267 7867 7867 7067 7067 6400 6400 6000 60.00 5067 5067 5333 53.33 48.00 4800 40.33 ‘4933 4400 4400 4267 4267
V,H.C.D, 8400 8400 8000 83.00 7200 7200 6657 6567 6000 6000 5067 5067 5067 5067 4B.00 4800 4267 4267 4400 4400 4267 4267
V,H,CD. 88.00 B200 8267 6267 T200 7200 6267 6267 5200 5200 5333 5333 4933 4933 4800 4800 1100 1100 4000 40.00 3500 35.00
V3H.G4D- 88.00 88.00 8400 8400 6500 6800 6133 6133 5467 5467 5067 5067 4933 4933 4400 4400 3867 23867 4000 4000 3600 36.00
V-H,C4D: 88.00 86.00 7867 7667 200 7200 6133 6133 5867 5867 5200 5200 4800 4800 4667 4667 4533 4533 4400 4400 4267 4267
VoH.CyD, 85.00 88.00 84.00 B400 8533 B1.33 7333 73.33 6933 6933 6533 6533 5600 5600 5200 5200 4533 4533 4400 4400 3067 3067

VoH.C,D- 96.00 5600 9333 5333 8533 8933 7200 200 6133 6133 5067 5067 53.33 5333 5200 5200 50.67 5067 4267 4267 3333 3333
V:H,C,D: 9333 8333 8533 83533 7500 76.00 6567 6567 5733 5733 4800 4B.00 4800 4800 4657 4567 3867 3867 4267 4287 2067 2067
' V;HCD 9067 9067 8800 8800 8133 8133 6800 6800 5733 5733 5200 5200 5087 5067 5067 S0.67 4533 4533 4400 44.00 4533 4533
VH.CD, 8400 8400 7467 74567 6533 6533 5867 5867 56.00 5600 4533 4533 49.33 4933 5067 5067 48.00 4800 5500 5600 4533 4533
VoH.C3D, B2.67 8267 8267 B267 7067 7067 6533 6533 5467 5467 4933 4933 4933 4833 4667 4667 4133 4133 3333 3333 2533 25133
8200 8200 7667 78.67 68.00 6800 5333 5333 5200 5200 4833 4833 5067 5067 48.33 4533 37.33 3733 2833 25.33

V,H,CyD2 $2.00 9200
V,H,C4Da 76.00 7600 7200 7200 6133 6133 5467 5467 49.33 4933 4667 4667 4400 4400 4000 40.00 3467 3467 3800 3800 2000 2000
V,H,C,D, 88.00 8800 88.00 8500 7200 7200 6400 6400 6400 6400 6533 6533 5200 5200 4667 4667 45657 4567 4400 4400 2800 28.00
V,H,C,D. B8.00 88.00 8133 81.33 6933 6933 6533 6533 5600 56.00 4533 4933 4800 4800 5067 5067 45.33 4533 4400 4400 3733 3733
V,H,C,D, 86.67 8667 8133 8133 6400 64.00 6000 6000 5600 5600 5467 5467 4800 4B00 4667 4667 4667 4667 3600 3600 2000 2000
ViH,C D5 7733 7733 6400 6400 5500 5600 5200 5200 4800 4800 4800 4800 3867 3867 3200 3200 3267 3267 2667 2667 2000 2000
VoH,C.D, 88.00 8800 8400 8400 7867 7867 6533 6533 5867 5867 4933 4933 5067 5067 4567 4667 4667 4667 3200 3200 2533 2533
V.0 4133 8267 3800 7867 2533 4933 2133 3467 1133 3333 1067 2800 667 1600 033 400 000 267 000 000 000 000
VWD, §200 8667 4400 8533 3333 64.00 2267 5600 1867 5200 1467 5200 BO0 4400 667 3600 667 1867 533 2000 400 1600
VWD, §3.33 93.33 4667 9067 3733 68.00 2533 5200 1867 44.00 933 2033 10.67 3067 533 2800 533 2667 167 933 130 800
VWD, 5067 9200 4667 8833 3333 6400 1933 6267 1467 5200 633 3733 1200 3867 533 2533 533 2033 200 933 000 533
VWD, 5466 9600 5200 %457 3333 6933 2267 5467 1333 5333 1067 4667 1200 4667 933 4267 400 2800 200 933 460 1332

he




variations in germination. ‘The highest germination percentage (58.43) was recorded by
C; (-1.5 MPa) and lowest C, (2.0 MPa). The osmopriming (reatment duration selected
also diftered significantly with Dy (48 hour) registering the highest germination percentage
(58.54). As time elapsed from the first month to tenth month of storage the germination
pereentage remarkably reduced from 85.5 in the first month to 31.88 showing the

germination being reduced below 80 per cent from the second month onwards.

4.1.2 Untformity in germination

The mean data on uniformity in germination of chilli varieties Jwalasakhi and

Ujwala are presented in Table 3a and 3b.

When no treatment was given for germination, the time for 50 per cent germination
was delayed beyond seven days. Water treatment could not considerably enhance early

germination compared to absolute control except in the months of 7, 8, 9 and 10.

Both the varicties completed 50 per cent of its germination within seven days of its
sowing irrespective of the chemicals tried and its various concentrations, This trend was

maintained in case of all storage time i.e. one to ten months.

4.1.3  Vigour index (V1)

'The mean data on vigour index given in Table 4a and 4b showed that the vigour
index for absolute control is significantly lower than that for chemical and water treated
sceds al all the months of storage. Both the varieties recorded progressive and significant

reduction in vigour index values as the time elapsed from one to ten months of storage.

When seeds were treated with water alone or chemicals the vigour index improved
significantly over the absolute control. Water treated seeds recorded statistically similar
vigour index as that of chemical treatments for the first three months for both the varicties.
After that chemical treated seeds put up higher vigour index significantly above that of
water treated seeds. In most of the months both the chemicals i.e. sodium chloride and
PG induced statistically similar vigour index.  However for the variety Ujwala sodium

chloride was found to be more advantageous and for Jwalasakhi, PEG.
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Table 4a.

Effect of osmopriming on vigour index in chilli variety Jwalasakhi

36

Months alter storage

Treatments

0 1 2 3 4 5 6 7 8 9 10
V,H;C,D, 59167 58333 42453 339.32 280.00 22187 19173 18093 180867 170.00 13067
V;H;C;D; 642.67 517.87 441.73 373.07 230160 18667 21587 18507 18467 17253 13173
ViH,CyDs 658.80 457.47 41080 25253 42827 31973 27880 24180 20600 16440 173.33
V;H,C,D, 73813 56187 543.20 40560 45507 376.67 337.07 27373 .21040 25213 18507
V,H,C;D, 66227 49227 448.80 34987 331.47 29587 30507 25640 22947 24920 226.27
VH,C.D, 592,00 56240 514.93 391.07 354.00 34867 29647 313.33 297.33 20662 79.20
ViH,C;0, 709.73 61467 455.87 41947 37240 348.40 27307 27133 25813 18973 8387
V,H,C,D, 586,53 55680 50573 417.33 34227 29507 32240 29827 29520 17853 176.80
VyH,C4D, 589.07 689.73 536.53 41440 35840 336.00 32853 277.20 31640 27133 22173
Vi H,C3D, 643,47 60467 54493 44960 35013 35480 32480 32280 30493 22267 150.13
VH;C30, 61547 54427 481.73 61840 39227 35167 32080 30453 24533 24400 23467
ViH,C,D,4 61253 52160 460.13 39947 37213 307.87 230320 28307 23507 18773 156.53
V H,C,D, 68B.27 637.87 553.87 54720 52413 43280 409.87 36200 224.53 23933 - 218.80
V{H,C,D, 587.73 42920 37227 36760 31307 34960 29440 23213 18907 18333 12107
V,H,C,D, 607.20 562853 409.20 40333 34320 334.13 30560 29147 28267 22467 20173
ViH;C,D,4 622,13 577.20 45533 32427 42573 29600 321.20 24280 26253 248.40 184.13
VyH.C,D, 770,00 69387 573.20 496.40 44947 41347 43960 373.47 318.80 19427 164.27
V,H.C,D, 67200 588.13 54240 47680 447.73 319.20 35027 33213 197.87 16627 61.87
V{H,C;D5 648,40 55413 52360 390.00 3B0.67 336.27 310.93 29573 28027 287.33 283.20
VH,C,D, 870.67 511.33 408.73 318.80 31467 266.80 22293 24240 23507 20560 146.83
V,H,C,D, 604.13 500.80 442.00 337.87 32560 34880 272.80 207.20 14693 10787 79.20
ViH.C.D5 72040 62560 477.87 39440 407.07 393.73 35547 34147 29400 20960 13627
V,H,C,D; 703.20 579.20 522.80 361.87 40827 452.00 38453 36083 28573 22253 60.53
V,H,C,D, 658.00 60520 520.53 47580 401.73 387.73 38053 341.47 32947 22613 28347
V,H.C3D;4 637.60 593.33 499.07 433.73 349.07 311.33 32133 316.27 314.13 20867 116.80
VH,C,D, 646.27 55307 61360 42800 397.33 32653 339.33 28267 23693 22293 120.33
ViH,C30, 630.13 58267 500.00 469.33 356.00 33453 31573 29440 28427 23587 18453
V4H,C,D, 675.47 587.47 52600 44360 366.93 347.87 341.47 30213 28347 20907 74.93
Vi HC 4Dy 681.60 562.67 511.20 43027 351.87 31067 297.07 286.27 26893 18653 1 07.87
V,H,C,D, 613.87 66467 509.87 433.47 42347 45093 34840 307.60 276,80 18120 32.:10
ViH,C.0, 646.00 551.47 533.73 42160 33493 25240 25307 24933 219.47 15333 81.20
V,H.C Dy B66.67 587.60 542.53 42347 33947 351.87 29827 '290.00 29533 17213 146.93
VO 656.40 60293 35960 257.60 21293 21200 12267 9227 66.67 0.00 0.00
V,WD, 735,33 68440 494.67 397.73 27453 246.00 22333 17540 12160 48.80 36.00
VWD, 658.53 57253 439.20 348.40 236.53 154.13 17413 119.87 101.07 34.27 0.00
VWD, 672.53 61067 6529.87 390.00 297.47 271.07 18880 107.47 66.40 36.13 8.53
VWD, 642.00 610.67 47160 32860 30653 24640 18560 9387 5093 30.00 2293
CD 116,73 8350 B6.72 7890 7218 6333 5212 55,50 58.B9 8565 5559




Table 4b. Effect of esmopriming on vigour index in chilli variety Ujwala

Months after storage

Treatments
0 1 2 3 4 5 6 7 8 9 10
V,H,C,Dy 768.00 70013 61767 46280 43227 239760 29540 25933 21600 19280 11413
VoH,C,D, 676.53 620.67 56453 45547 39320 38593 32053 30187 23840 267.33 17000
V,H,CyD4 77360 71320 57213 51173 46920 42533 41520 338.93 275.?3 201.87 193.00
V,oHCiD4 683.73 63453 52827 A4AB2.00 436.13 409.07 390.00 327.73 29680 27680 22400
V,H4CoD4 66480 598,53 53680 46160 403.33 34547 29653 29973 23387 256.80 256.00
V,H,C,D, 838.67 72680 64227 53713 45733 37520 35240 29573 265.87 247.47 23867
V,H,C;D5 791.87 73253 66253 49667 47973 399.07 337.07 33093 34293 21013 164.00
V,H,C.Dy4 79467 687.07 57067 54133 48773 42853 39880 36400 368.00 306.80 286.27
" VHC4Dy 74960 688960 620.67 54400 46960 42840 37453 33987 387.60 30493 269.87
V,H,C3D, 74467 669.87 5657507 49867 45533 45053 33960 209480 22093 22027 17027
VoH{C3D, 716.93 653.33 593.07 49267 45413 358.80 33960 318.13 317.87 27360 24200
V,H;C3D4 54593 717.73 62813 55973 47920 507.47 42707 366.27 403.07 32213 24680
V.H,C.D;, 731.87 64533 636.27 469.87 379.07 36053 353.73 34453 298.27 25053 193.33
V,H,C4Ds 716.13 69013 623.33 475.87 42547 40360 352983 337.73 30387 23400 180.53
V;H,C,D; 708.13 647.87 55360 48880 44960 36147 37520 231827 29093 24347 22533
VoH CaDy 697.33 634.67 54973 49773 40920 346.00 33067 301.07 27067 25413 220.00
V. H,C,D, 727.60 65280 60507 45533 369.680 349.07 327.47 30267 62.77 236.00 19573
VoH,Cy D, 71867 66840 508.80 45173 38973 347.73 32067 277.33 23133 23053 198.13
V,H,CD4 73867 58493 6556.53 456.00 437.33 37227 30200 28453 272.00 24760 22853
V,H;C,D, 72173 66427 617.87 537.73 476.00 44613 34720 32573 261.73 23880 164.13
VoH,CoDy 77493 72547 67320 51520 42307 333.00 338.47 31547 29080 23467 160.67
V,H,C,0, 774.67 68267 58267 50907 41867 32067 30413 28133 22774 23160 89.60
V,H,C45D4 75867 706.80 63467 517.07 378.27 33880 319.20 308.80 24867 23320 217.73
VoH,CoDy 696.93 61867 490.00 434.00 388.27 30200 31133 31027 272.00 24107 20053
V,HC 50, 675.20 647.33 52280 47320 38480 310.93 31573 27040 24453 176.00 119.33
VHCaD, 77573 751.33 60840 50520 370.00 35187 31080 30387 27987 22613 14373
V,H,C4D4 662.40 55400 461.87 40640 34427 30480 28307 237.07 18347 11413 8960
V;H,CaD, 71253 671.60 556.53 46960 409.47 42653 31520 273.87 27360 251.20 143.33
V,H,C 404 768.53 681.47 55427 47680 46200 31893 327.73 130933 27093 257.33 202.13
Vo H,C,D5 72213 63173 49493 45227 43547 38427 33880 29547 27280 20053 111.73
V;H,C 4D, 634.80 50760 43427 38667 339.87 31960 23973 20520 .116.00 896.25 89.60
V,H.C4D, 730.67 665.07 63013 45893 41840 31587 32040 24853 25627 18040 13053
V0 64493 613.47 37293 23627 20293 15787 7400 17.87 12.67 0.00 0.00
VWD, 688.80 660.87 486.93 41415 31493 30508 22707 180.80 132.40 82.53 80.27
VWD, 732.27 70463 491.33 35520 236.67 20333 15627 14467 11760 277.73 3267
VWD, 74440 73240 48253 397.73 38667 197.33 20453 12267 135.07 40.67 66.67
VWD, 788.80 750.67 53547 371.07 28467 27427 22960 206.00 14027 168.53 63.33
CD 116.73 83.50 €66.72 78.90 72.18 63.33 5212 55.50 58.89 95,65 55,59




Table 5a. Effect of asmopriming on root shoot ratio in chilli variety Jwalasakhi

Months alter storage

Treatments

: 0 1 2 3 4 5 6 7 8 9 10
Vv,H,C,D, 0.367 0.377 0360 0340 0330 0347 0437 0337 0337 0293 0.380
V;H,C,D, 0.363 0377 0.3% 0410 0397 0457 0360 0407 0420 0323 0357
V;H,C:D, 0.350 (.353 0.370 0370 0337 0353 0400 0367 0490 0.300 0.463
V,H,C,D, 0.357 0363 0383 0367 0370 0310 0333 0327 0373 0.387 0477
VH,C,D, 0420 0383 0380 0.333 0307 0320 0313 0287 0357 0.337 0.347
V,H,C.D, 0413 0420 0407 0323 0400 0330 0333 0327 0433 0.297 0307
VH,C,0, 0.383 0.383 0.357 0330 0330 0330 0343 0283 0327 0313 0357
V,;H,C;D, 0.393 0400 0377 0357 0353 0400 0373 0303 0353 0370 0.380
VH,C;3D, 0383 0380 0367 0357 0350 0360 0363 0333 0420 0340 0290
V,H,C;D, 0.397 0403 0370 0350 0343 0347 0393 0300 0370 0.357 0.290
V,H;C3D, 0.360 0370 0377 0341 0370 0343 0377 0323 0400 0.330 0.310
Vi H,C3D, 0403 0390 0343 0350 0320 0340 0370 0340 0427 0.373 0.340
V,H,C,D, 0383 0390 0360 0350 0353 0367 0.360 0340 0.367 0390 0.377
V,H,C,D, 0380 0380 0393 0353 0.296 0307 0347 0330 0457 0417 0.360
VHC4D, 0393 0377 0380 0340 0387 0367 0373 0300 0360 0390 0337
V,H,C,D, 0407 (0380 0367 0380 0407 0333 0350 0340 0463 0450 0.407
V H,CDy 0.410 0.387 0.397 0340 0410 0377 0377 0327 0277 0.250 0.250
VH,CiD, 0380 0387 0.370 0303 0247 0273 0267 0230 0253 0233 0207
V H,C,Dy 0.370 0380 0373 0297 0283 0310 0277 0287 0290 0.267 0.240
VH,C,D, 0380 0377 0337 0273 0287 0277 0273 0253 0250 0.257 0210
V,H;C.D; 0377 0363 0360 0330 0387 0313 0300 0303 0283 0270 0243
V;H,C,D, 0.387 0367 0303 0310 0373 0310 0300 0313 0303 0.270 0243
V,H.C,D, 0440 0363 0377 0333 0363 0340 0320 0303 0303 0277 0247
V4H,C,D, 0.357 0397 0.340 0337 0307 0323 0310 0297 0277 0297 0.257
V,H,C3D, 0370 0363 0353 0343 0333 0323 0313 0297 0337 0267 0273
V{H,yCaDy 0357 0357 0463 0303 0317 0320 0307 0297 0287 0.273 0247
VHC3Da 0387 0393 0.340 0350 0270 0340 0327 0333 0307 0280 0247
V;H,C,D, 0.370 0370 0327 0260 0320 0313 0313 0323 0323 0273 0243
V,H,C.D, 0.357 0360 0.323 0323 0253 0347 0323 0327 0313 0300 0267
ViH,C4D5 0363 0367 0333 0293 0300 0380 0323 0317 0290 0.280 0.313
V H.C4D4 0373 0377 0367 0297 0280 0357 0337 0317 0.283 0283 0.277
V1H2C4D, 0370 0360 0340 0320 0337 0340 0317 0327 0323 0.343 0310
Vv,0 0367 0.353 0300 0303 0370 0297 €293 0333 0.330 * -
VWD, 0.367 0363 0327 0283 0297 0273 0320 0335 0397 0.373 0270
VWD, 0.340 0.343 0320 0280 0273 0280 0295 0317 0347 0373 .
VWD, 0.340 0.347 0307 0.267 0257 0310 0345 0337 0463 0333 0.247
VWD, 0330 0330 0300 0270 0283 0297 0345 0320 0337 0.370 0407
CD 0.051 0.051 0051 0051 0.088 0.051 0051 0051 1.102 0.072 0.088

* No germination

-2l
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Table 5b. Effect of osmopriming on root shoot ratio in chilli variety Ujwala

Months after storage

Treatments

0 1 2 3 4 5 6 7 8 9 10
V.H,C,D, 0.390 0.343 0323 02310 0287 0283 0273 0267 0243 0280 0280 -«
V,H,CD4 0337 0337 0313 0317 0280 0203 0280 0283 0253 0.273 0253
VoH GO, 0.333 0333 0323 0337 0230 0293 0283 0293 0370 0.290 0.277
VH,C,D,4 0.353 0360 0.343 0347 0320 0320 0293 0.287 0333 0293 0277
V;H,C,D4 0.360 0.353 0347 0.340 0303 0297 0287 0270 0.273 0.270 0.250
V,H,C,D, 0.350 0.363 0.353 0.350 0310 0287 0293 0283 0313 0300 0.287
V;H;CoD4 0.380 0.357 0.353 0.357 0397 0310 0307 0.297 0327 0.287 02860
V;H,C,Dy 0377 0353 0357 0370 0333 0320 0323 0303 0.350 0300 0290
VoH;C,aDy 0.353 0367 0357 0360 0323 0320 0310 0310 0.280 0.323 0.300
V;H,C1D, 0353 0360 0350 0340 0293 0.303 0307 0287 0307 0320 0.297
VoH G304 0347 0353 0.343 0333 0377 0300 0293 0293 0.353 0.333 0320
V,HC3Dy 0400 0360 0337 0.340 0437 0323 0297 0313 0310 0310 0.317
V.H,CD, 0.367 0.353 0.333 0340 0273 0297 0290 0303 0310 0340 0.373
VoH,C,D; 0377 0360 0343 0343 0257 0293 02980 0290 0.267 0253 0.267
V,H,C,D, 0.363 0327 0320 0313 0323 0287 0293 0290 0280 0320 0273
VoH,C,D, 0.380 0343 0330 0337 0200 0297 0290 0323 0370 0.337 0.277
V.H,C,D; 0.387 0.357 0.350 0320 0303 0293 0290 0293 0313 0.303 0.257
V;H,Cy Dy 0.360 0350 0.337 0323 0313 0303 0280 0313 0283 0263 0.337
VoHCiD4 0.370 0357 0347 0333 0333 0307 0303 0323 0320 0.313 0.320
V,H,C,Dy 0373 0380 0360 0343 0313 0377 0310 0303 0.280 0.263 0250
VoH,C,D, 0.383 0363 0350 0.317 0327 0320 0337 0.320 0337 0287 0.243
V.H,C,D, 0.347 0333 0323 0353 0353 0343 0327 0313 0330 0.300 0.323
VoH,C,0, 0.373 0343 0340 0350 0363 0317 0.340 0.323 ' 0297 0.317 0323
VoHC.D, 0.340 0.343 0317 0337 0323 0.343 0327 0347 0350 0.353 0.253
V. H,CaD, 0.353 0333 0313 0.330 0380 0313 0333 0340 0.383 0.377 0.333
V;H,C,D, 0.343 0337 0337 0337 0283 0310 0313 0347 0371 0.333 0.290
VoH,CaDy 0.337 0.340 0.330 0360 0340 0353 0377 0.334 0337 0.290 0310
V,H,Ca0, 0.440 0.363 0.350 0.330 0.330 0.373 0333 0370 0430 0.473 0.400
V,H,C,D;, 0.457 0393 0.370 0280 0530 0373 0.427 0417 0397 0.380 0.397
VoH.C,0, 0.507 0.377 0.367 0303 0480 0417 0440 0407 0437 0.367 0437
V,H,C,D; 0.383 0367 0387 0320 0360 0340 0.373 0443 0427 0.357 0,390
VoHCLDy 0370 0397 0403 0.280 0.363 0.360 0.360 0.347 0.390 0.380 0.350
V.0 0377 0343 0353 0240 0320 0.380 0.313 0303 0430 * *
VWD, 0360 0357 0280 0300 0273 0410 0423 0300 0457 04087 0.383
VWD, 0.363 0.363 0307 0240 0263 0.347 0383 0453 0447 0503 0470
VWD, 0.367 0.350 0353 0.233 0420 0377 0410 0407 0497 0427 0413
VWD, 0.380 0367 0380 0257 0260 0367 0397 0350 0423 0437 0470
CD 0.051 0.051 0051 0051 _0.088 0.051 0.051 0051 1102 0072 0088

* No germination
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Table 6a. Effect of osmopriming on seedling abnormalities (%) in chilli variety Jwalasakhi

Trealmenls

Months after storage

[}

V{H,C,D,
V,H,C,D;,
V,H,C;D,
V{H,C,D,
V,H,C,D,
V1 H 1 CZDZ
V,H,C;D;3
V;H,C.D,
V H,C3D,
V,H,C,D,
V;HC3D;
V,H,C3D,
ViH,C.D,
V;H;C.D,
ViH,C.D;4
V,HCD,
V,H,C,D,
ViH,CiD,
V,H,CD;
ViHLC1D,
V,H,C,D,
V;H,C.D,
VyH,C.D,
VH,C,D,
V,H,C3D,
VH,CaD,
V H2Ca04
VH,C3D,4
V,H,C.D,
V,H,C.D,
ViH,C,D;
ViHC.D4
vio
VWD,
V{WD,
VWD,
V,WD,
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Table 6b. Effect of osmopriming on seedling abnormalities (%} in chilli variety Ujwala

Treatments

Months after storage

10

VH,C,D,
V,H,C,D,
V,H,C,D,
V,H,C,D,
V,H,C,D,
V,H,C.D,
V,H,C,D,
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The main effects of variety, chemical, concentration, duration of treatment and

period of storage on vigour index are given in Table 2.

Varicly Ujwala showed significantly high vigour index (413.23) than the variety
Twalasakhi (366.26). Among chemicals sodium chloride pave the highest mean vigour
index of 395.57 compared to PEG (383.92). Among the concentrations of the chemicals
tricd C; (-1.5 MPa) and Cq (-1.75 MPa) dilTered significantly from C; (-1.0 MPa) and
Cy (-2.0 Mbpa). The highest value for vigour index (397.77) was registered by
concentration C; (-1.5 MPa). The treatment duration, 48 hours registered the highest value
for vigour index. Fresh seeds showed maximum vigour index (687.16) and that at tenth
month showed the least (158.56). Vigour index progressively reduced as the time elapsed

from one (o len monlhs.
4.1.4 Root - shoot ratio

The overall mean values for rootl shoot ratio calculated from the observations on

root length and shoot length on fourteenth day are given in ‘Table Sa and 5h.

In case of both the varictics seeds without any (reatment i.¢., the absolute control
showed a statistically lower root shoot ratio compared to chemically treated seeds, bul a
rool shoot ratio statistically similar to water trealed sceds at all the months of storage. In
case of varicty Jwalasakhi chemically treated seeds recorded higher root shoot ratio up to
7 month ol storage compared to water treated seeds and thereafier both the treatments had
similar root shoot rtio. But in case of Ujwala water treated seeds and chemical trented
sceds produced a statisticully similar root shoot ratto except in case ol {resh seeds and

fourth month of storage.

‘The main effects of variety, chemical, concentration, duration of treatment and

period of storage on root shoot ratio are presented in Table 2

Varicly Jwalasakhi recorded significantly higher root - shoot ratio (0.341)
compared to Ujwala (0.332) which was 58.7 per cent and 6.86 per cent more when
compared to absolute control at tenth month ol storage. Among chemicals sodium
chloride favoured significantly for higher root - shoot ratio (0.341) compared to

PG (0.331). The concentrations tried showed significant effect on root - shoot ratio with
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Table 7. Cormrelation ceefficients of different characters of chilli var. Jwaiaskahi and Ujwala

Root shoot ratio Electric conductivity Dehdrogenase activity Vigeur index Protein Mitotic index
Jwalasakhi Ujwala  Jwalasakhi Ujwala Jwalasakhi Uwala Jwalasakhi Ujwala Jwalasakhi Upwala  Jwalasakhi Ujwala
Electric conquaitivity 0238 -0.318
Dehdrogenase activity 0.383 ** 0263 * -0.798 =+ 0705
Vigour index 0.347 "™ 0291 0793 *™ 0.731* 0872~ 0927 =
Protein g281*™ o0228"* 0521 0634 g.es2* 0736~ 0.683 ** 0.773 ™
Mitotic index 0388+ 0268 0799 078G 0834~ (0874 * 0.853 * 0.9&_33 ™ 0708 0762 "
Germinéticn 0.397 ™ 0235 °* 0718~ 0s&80 ggo8*~ (0B92*~ 093*™ 096 O0682* 0760 0.822 ™ 0880 ™

* Significant at 5 % level
** Significart at 1 % level

£%



Table 8a. Effect of osmopriming on dehydrogenase enzyme activity in chilli variety Jwalasaihi

Months after storags

Trealments

0 1 2 3 4 5 6 7 8 9 10
V,H,C,D, 1.378 1.245 0733 0667 0550 0468 0351 0289 0260 0.297 0.257
V,H,C{D; 1,319 1.190 0997 0880 0795 0.747 0681 05631 0420 0372 0245
Vi H,CD, 1200 1.027 0838 0783 0.696 0.592 0476 0442 0420 0392 0 344
V,H,C,D, 1.352 1176 06899 0653 0799 0749 0687 0645 05666 0519 04256
V,H,C.D, 1.782 1560 1276 0926 0831 0765 0715 0626 0568 (.522 0442
v H,C,0, 1.302 1.134 0665 0632 0580 0574 04564 0451 0397 0357 0239
ViH,C,D, 1271 1.074 0806 0841 0771 0660 06/4 0474 0450 0433 0339
ViH,C.Dy 1418 1.172 0870 0745 0683 0560 0462 0377 0353 0344 0233
ViH,C.Dy 1698 1548 1090 0662 0954 0820 0761 0624 0,557 0527 0431
VH,C3D, 1628 1.454 (926 0856 0755 0610 0575 0516 0446 0394 0307
VH,C3D, 1728 1610 0973 0865 0770 0647 0586 0521 0520 0502 0477
VyH,C;D, 1.421 1.202 0968 0859 0774 0650 0565 0520 0468 0.435 0.365
ViH,C.D, 1402 1.285 0886 0727 0658 0587 0546 0450 0414 0344 0.276
ViH,C,D, 11489 1055 0821 0749 0645 0577 0477 0435 0412 0312 0311
ViH,C4D5 1.656 1517 0926 0899 0646 0611 0613 0531 0437 0407 0.349
ViH,C,D, 1715 1650 1211 0763 0678 0610 0588 0529 0459 0415 0.335
V;H:C,D, 1722 1672 1396 0962 0885 0766 0715 0613 0529 0414 0278
ViH,C4D, 1416 1.319 1.247 0839 0.711 0672 0618 0522 0435 0317 0221
V3 H,C D4 1.203 1.002 09881 0751 0714 0624 0.556 0520 0454 0322 01086
ViH,CyD4 1116 0978 0874 0759 0.740 0647 0601 0530 0463 0324 0103
VH,C5Dy 1.191 0976 0823 0660 0615 0554 0523 0473 0440 0380 0.130
VH.CD2 1438 1.381 0.937 0825 0681 0533 0516 0472 0453 0331 0301
VH,C2D5 1500 1.366 0.837 0798 0.718 0600 0664 0514 0467 0422 0216
ViHCoD, 1.823 1.727 1517 0974 0B85 0779 0729 0664 0631 0542 0416
V;H5C4D, 1.725 1617 0940 0804 0.726 0656 0572 0534 0478 0353 0.195
ViH,CaD, 1.532 1.481 0976 0.749 0.719 0674 0547 0477 0357 0319 0.204
V, H.CqD5 1.419 1.256 0667 0924 0821 0667 0572 0474 0433 0362 0275
V;H,C3D, 1.606 1.414 0857 0705 0626 0583 0503 0394 0317 0208 0.254
V,H,C,D, 1716 1569 0684 00955 0883 0741 0642 0578 0433 0375 0.302
V;H,C.D, 1456 1.216 0930 0876 0733 0648 0528 0423 0.382 0326 0172
V H,CaD4 1436 1214 0885 0725 0673 0537 0510 0478 0432 0.335 0286
V,H,C,4D, 1.654 1321 0966 0893 0644 0528 0484 0464 0375 0.323 0.250
Vv,0 1.661 1550 0.731 0584 0459 0355 0307 0295 0216 0.177 0094
VWD, 1730 1626 0939 0859 0563 0.382 0372 0314 0291 0362 01565
V,wDh, 1.603 1411 0869 0765 0626 0482 0415 0364 0311 0309 0083
VWD, 1386 1232 0933 0723 0565 0428 0448 0364 0311 0252 0.101
VWD, 1676 1521 0826 0742 0528 0461 0384 0344 0306 0276 0.151
CcD 0.051 0.072 0.177 0.114 0.005 0.005 0005 0005 0005 0051 0.005-
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Table 8b. Effect of osmopriming on dehydrogenase enzyme activity in chilli variety Ujwala

Months after storage

Treatments

0 1 2 3 4 5 6 7 8 9 10
V,H,CD; 1655 1.558 1.256 0953 0.828 0762 0637 0552 0443 0427 0304
V;H,CiD, 1658 1.484 0.940 0792 0626 0532 0516 0499 0445 0402 0348
V:H(CD; 1723 1593 1.305 0880 0.762 0.644 0585 0517 0493 0.444 () 384
V,H,C:D, 1902 1801 1.190 0.910 0835 0685 0576 0521 0490 0.456 0.413
V;H,C,Dy 1.596 1.436 0989 0922 0836 0733 0655 0633 0546 0588 0.462
VoHC:D, 1674 1521 1.142 0883 0736 0643 0588 0525 0486 0438 0.309
V,HiC:D;  1.867 1746 1202 0834 0759 0627 0617 0555 0443 0454 0429
VoHiCDy  1.744 1643 1.117 0974 0859 0743 0.676 0647 0575 0549 0.412
VHC;D; 1582 1505 1.005 0869 0768 0.639 0620 0536 0514 0471 0.464
VHiCD;  1.408 1226 1.087 0967 0.855 0721 0694 0628 0527 0476 0465
VHiCDs 1413 1.273 1.004 0830 0751 0631 0589 0519 0495 0482 0445
V,HiCDs 1618 1456 1102 0948 0.785 0717 0685 0677 0652 0552 0430
V,H,C,D; 1424 1240 0943 0855 0733 0668 0563 0534 0475 0447 0383
V2HiCD; 1621 1.525 0978 0857 0.742 0.695 0587 0534 0520 0463 0428
V:H,C,D; 1499 1.255 0.939 "0.817 0761 0644 0575 0521 0485 0467 0.450
VH,CsDs 1518 1.306 1.013 0.830 0756 0.685 0576 0.542 0520 0481 0.361
V;H,C(D; 1700 1438 0.940 0852 0732 0594 0.545 0516 0458 0434 0355
VoH,CiD2 1482 1304 0907 0784 0632 0584 0533 0492 0441 0411 0.369
VaH,CiDs 1635 1420 0.904 0843 0683 0583 0533 0483 0424 0405 0.345
VoHCiDg 1707 1469 0971 0819 0744 0661 0535 0462 0425 0378 0.229
V,H.C,Dy 1608 1429 1271 0916 0726 0648 0538 0479 0431 0374 0298
VaHaCoDz 1711 1639 1.165 0874 0.714 0647 0522 0447 0420 0381 0.257
VzH,CoD; 1838 1.465 0940 0865 0756 0654 0574 0523 0445 0308 0243
VoHCoDs - 1.452 1223 0865 0719 0630 0558 0532 0473 0462 0359 0.318
V,;H.C;D, 1400 1215 1010 0863 0676 0646 0594 0437 0375 0.361 0217 "
VH,CiD, 1804 1.639 1.151 0865 0684 0558 0525 0475 0437 0382 0.316
VHCaDs  1.321 1.190 0.884 0630 0.552 0498 0428 0421 0355 0288 0.103
VoHCDs 1638 1.410 0937, 0758 0.631 0.592 0488 0481 0443 0354 0.313
V,H,C,D; 1416 1229 1089 0864 0737 0646 0571 0486 0.466 0432 0.348
VoH:CiD;  1.314 1171 0803 0646 0536 0516 0464 0428 0371 0342 0218
VoHCD; 1381 1160 0739 0571 0540 0522 0473 0417 0356 0.199 0043
VzHCaDs 1617 1.394 0788 0674 0612 0527 0511 0494 0424 0316 0233
V.0 1529 1.329 0731 0681 0454 0315 0255 0104 0.016 0.014 0.006°
VWD, 1710 1.626 . 0.828 0645 0555 0437 0420 0376 0.363 0243 0203
VWD, 1786 1.599 0783 0.549 0497 0456 0411 0379 0320 0263 0215
VWD, 1.864 1.635 0859 0564 0526 0445 0417 0366 0263 0233 0105
V,WD, 2067 1910 0829 0578 0465 0422 0364 0358 0298 0243 0275
CD 0.051__0.072 0177 0.114_ 0005 0.005 0005 0005 0.005 0051 0.005
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C4(-2.0 MPa) recording highest value of 0.350 and C, (-1.0 MPa) the least value of 0.326.
The osmopriming treatment duration of 48 hour registered the highest value (0.341). A
progressive reduction in root - shoot ratio was observed as the time of storage elapsed

from one (0 en months,
4,85 Seedling abnormalities

Observations on seedling abnormalities revealed that in osmoprimed seeds of both
the varieties did not show iny notable abnormality (‘Table 6a and 6b). But in case of
hydroprimed and untreated seeds abnormalities were evident from eighth month of storage
onwards, with ninth and tenth month depicting 100 per cent. The abnormalities inctuded
seedlings with stubby radicle and first leaf trapped in the seed coat blocking further

development .

The seed and secedling characters like germination per cent, vigour index and

root — shoot ratio were found positively correlated (Table 7) for both the varieties.

4.1 Riochemical Observations

4.2.1 Dehydrogenase enzyme aclivity

The overall mean data of dehydrogenase enzyme activity of chilli varieties

Jwalasakhi and Ujwala are presented in Table 8a and 8b.

Sceds treated with water recorded comparatively higher values for enzyme activity
than absolute control. After tenth month of storage, the water treated seeds of Ujwala and
Jwalasakhi recorded a mean value of 0.187 and 0.122 respectively where as for absolute
control it was 0.006 and 0.094. Seeds treated with chemicals found to maintain

dehydrogenase enzyme activity beltter than controls.

The main effects of variety, chemical, concentration and duration of treatment and

period of storage on dehdrogenase activity are given in Table 9.

The variety Ujwala registered the highest mean value of 0.772 compared to
Jwalasakhi (0.738). Among the chemicals, sodium chloride recorded the highest value of
0.78 where as for PEG it was 0.730. The concentrations showed significant difference

with € (-1.5 M) recording highest enzyme aclivity (0.776) and Cy (-0.2 MPa) the lcast
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Tabhle 9. Main effects of Variety, Chemical, Concentration, Duration
and Period of storage on dehydrogenase aclivity, protein,
alectrical conductivilty and mitotic index

a. Variety
variety T PrOen oty index
V, 0.738 13.19 - 0.033 62.84
V., 0.772 13.69 (.032 62.38
CD 0.004 0.027 0.0003 0.217
b. Chemical
Chemical 0 Proten ity index
H, 0.781 13.45 0.035 62.62
H, 0730 - 13.42 0.029 62.61
cD 0.004 0.0271 0.0003 0.217
c. Concentration
Concentration Dehydrgqenasa Protain Eleclrit.:r:l.l Mitotic
activity conductivily index
C, 0.756 13.30 0.031 63.40
C. 0.776 13.60 0.032 . 61.20
Cy 0.767 13.50 0.034 63.70
C, ©0.723 13.40 0.033 62.10
CD 0.006 0.038 0.001 0.310
d. Duralion
Duration Dehydrggenasa Protein EIectriFa.l Mitotic
activity conductivity index
D, 0.780 13.60 0.031 63.50
0., 0.738 13.30 0.034 62.00
D, 0.733 13.20 0.032 62.80
D, 0.772 13.60 0032 62.00
CD 0.006 0.038 0.001 0.310
8. Period of storage
o O Eeen e
My 1.530 14.77 0.011 84.00
M, 1.370 14.60 0.016 80.03
M, 0.986 . 14.32 0.020 75.20
M, 0822 14.00 {1024 70.80
M, 0.724 13.70 0.028 65.86
M; 0.635 13.44 0.031 61.48
M, 0672 13 44 0035 58.13
M, 0 509 12 89 0 040 54.57
Mg 0.454 12.62 0.043 50.99
My 0.401 12.42 0.049 47.28
Mo 0.309 11.93 0.057 40.33

CD 0.009 0.064 0.0006 0.434




Table 10a. Effect of osmopriming on protein {mg g™') in chilli variety Jwalasakhi
Months after storage

Treatments

0 1 2 3 4 5 6 7 8 9 10
V,H,C,D, 13.03 13.33 1333 1327 1307 1290 1260 1253 1237 1223 1210
V,H,C,D; 12,80 12,70 1273 1260 1270 1270 " 1257 1243 1223 1227 1213
VyH,C:D, 1267 1273 1267 1260 1260 1263 1253 1247 1253 1250 1233
V4H,C,D, 12.80 12.73 1263 12.57 1247 1247 1257 1240 1240 1250 1237
VH,C,D, 12,37 1240 1237 1233 1233 1233 1240 1230 1220 1233 1227
V,H,C;D, 1250 12.73 1274 1267 1253 1240 1250 1243 1223 1213 1197
VH{C.D, 1260 1273 1260 1257 1240 1240 1230 1240 1237 1207 1200
VH,C.D, 1463 1473 1450 1423 1367 1363 1360 1330 1313 1293 1240
V,H,C30, 16.20 1553 1510 14.47 1430 1417 1393 1363 1330 1320 1273
V,H,C;D, 16.03 1560 1553 1540 1490 1450 1417 1367 1340 12983 1230
V,H,C3D,4 1613 1563 1530 1510 1470 14.00 1367 1327 1290 1253 1253
V,H,C3D, 1453 14.83 1477 1473 1450 1403 1363 1323 , 1297 1263 1230
ViH,C4D, 16.17 1573 1550 1547 1453 1413 1360 13.17 1267 1260 1257
VyH,;C,D, 1270 1273 1263 1270 1260 1240 1240 1257 1243 1243 1203
V,H,C4D; 1357 1323 1313 1290 1323 1273 1283 1273 1267 1253 1243
ViH,C4D, 1463 1437 1413 1377 1357 1360 1317 1280 1270 12863 1227
VH,C, Dy 1537 15.00 1427 1383 1360 1337 1313 1290 1270 1250 1220
VH,CD, 1637 1467 1433 1447 1393 1377 1350 1363 1307 1237 11.67
V1H,C,D4 1410 13.93 13.77 13,57 1330 1293 1273 1250 1250 1253 1223
VyHCyDy 15.47 1493 1437 1380 1370 1290 1230 1220 1230 1213 9.30
ViH,C,Dy 14.87 1400 13.53 1330 1277 1257 1230 1190 1173 1073 .8.60
VyH:C.D2 1497 1460 1433 1380 1373 1337 1287 1253 1257 1240 11.90
V,H,CzD4 1517 1460 1430 1400 1367 1350 13.00 1270 1243 1233 11.83
Vi H,C,D, 16.40 1580 1500 1457 1380 1350 1333 13.17 13.03 1277 1260
V, H,C3D, 15.67 1520 1467 1413 1373 1360 13.37 1320 1283 1240 11.93
V1H;C3D, 1310 13.37 13.37 13.07 1273 1277 1250 1237 1237 1223 1203
VH,CiD, 1313 1317 1297 1253 1240 1240 1240 1240 1240 1233 1220
ViH,CaDy 13.47 1353 1360 13.40 1333 1327 1317 1297 1263 1243 11.90
ViH.C4D, 14.80 1483 1470 1420 1407 1360 1340 1337 1317 1253 1237
ViH,C40, 1433 1420 1400 1340 1330 13.10 1267 1250 1223 1160 8.00
VH,C4D, 13.87 1413 1387 1350 1313 1270 1253 1247 1177 1153 11.00
ViH,C4D, 13.90 1403 14.07 1387 1350 1340 1287 1267 1250 1220 12.13
v;0 11.83 1183 1143 11.13 1083 11.03 10683 1040 927 627 5.47
VWD, 11.73 1160 11.67 11.40 1147 1133 11.00 1057 1023 1017 9.60
V,WD, 11.93 1213 1207 1187 1170 1157 1130 11.00 1053 10.10 547
VWD, 11.47 1200 11.80 1157 1150 1120 11.13 1050 1037 1013 9.03
VWD, 11.83 1183 1177 1160 1140 1133 1110 1067 1057 1033 923
CcD 118 050 038 032 029 055 027 027 029 032 0.51
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Table 10b. Effect of osmoptiming on protain {(mg g'') in chilll variety Ujwaln
Months after storage

Treatments

0] 1 2 3 4 5 6 7 8 9 10
V2H,CyDy 1660 16.00 1493 1440 13.83 1373 1310 1267 1250 1220 11.80
V,H,CD, 15,77 1547 1460 1447 1427 1397 1340 1320 1283 1273 1240
VoH,CyD, 16.37 1547 1500 1433 1397 1367 1340 1263 1253 1233 1160
V,HCyDy4 1417 1453 1440 1420 1373 1360 1317 1283 1240 1247 1240
VoH, G0, 1507 14.87 1433 1427 1417 1363 1327 1307 1273 1250 1253
VH,C.D, 1417 1423 14417 1383 1337 1290 1263 1253 1250 1227 1237
V,H,CsD5 13.97 1420 1420 1387 1380 1363 1333 13.03 1260 1250 1220
VyH,C,D, 1840 17.43 1723 1600 1667 1457 1410 1360 1303 1267 1243
Voi,C4D,4 18.47 1663 1563 1510 14.90 14.17 1367 13.40 1313 1263 1223
V-H,C\D, 1493 1497 1450 1403 13.67 1347 1323 1263 1227 1250 1200
VoHC4D, 1403 1503 1453 1433 1430 1397 1360 1330 1283 1240 1210
V.H,C3D, 1477 1483 1433 1430 13.80 1353 1320 1283 1250 1243 1213
V,HC4D, 1447 1457 1437 1400 1370 1490 13.33 1297 1260 1240 1227
V,H,C.D, 1420 1420 1390 1343 1327 13.03 1260 1243 1230 1223 1200
V;H,C4D, 16.17 1583 1523 1470 1420 1383 1297 13.23 1293 1247 1223
V,H,C,D, 14.67 1497 1477 1450 13.83 1333 1290 1280 1243 1237 1217
V.H,C,Dy 15.53 1560 1543 1510 1467 1443 1363 1347 1283 1260 1233
VH.CiD, 1293 1283 1250 1243 1247 1247 1240 1237 1160 1223 1200
V.H,C1D, 14.80 1477 1460 1440 1383 1350 1317 1287 1260 1260 1237
V;HCDy 16.27 16.13 1570 1500 1460 1440 1390 1360 13.30 1283 12.10
V;H,C,D, 18.10 17.23 16.43 1553 1507 1450 1400 13.87 1360 1350 12.00
V H.C.D, 17.97 17.33 1677 16.17 1560 1467 1417 1360 1273 1250 11.87
V;H,C,D3 1770 1703 1650 1583 1523 1457 1380 1357 1280 1267 1220
VoH.C,D, 14.87 1460 1433 1387 1350 1313 1280 1260 1260 1247 1220
V,H,C3D, 1413 1420 1383 1360 1337 1327 1263 1253 1240 1220 11.87
VH;C40, 1510 1493 1447 1397 1360 1343 1323 1270 1240 1240 11.80
VoHCaDy 1270 1253 1263 1247 1230 1227 1223 1223 1210 1163 8.67
V,H,C3D, 1463 1463 1467 1433 1380 13.50 13.37 1317 1277 1243 1183 -
V,H,C,D, 14.07 1403 1400 1377 1357 1317 1297 1280 1260 1237 12.20
V. H;C.D, 1573 1547 15630 1520 1447 1403 1370 1353 1317 1277 1240
VoH,C4D5 13.03 12,97 1287 1270 1267 1253 1240 1217 1237 1220 11.77
VzHC,D, 1493 16,33 1533 14.97 1490. 1477 1393 1383 1320 1267 12.13
V50 12.03 12.03 1200 1180 1163 1163 1077 1043 10.37 10.20 963
VWD, 12.07 1203 1203 1170 1150 1130 1123 1117 1033 1027 960
VWD, 11.90 1210 1210 1163 1150 1130 11.00 1053 10.17 10.10 9.50
VWD, 12.07 1200 1180 1160 11.47 11.13 . 114.03 1053 1030 1017 9.63
VWD, 11.97 1183 1183 1153 1137 1120 1110 1067 1057 1030 967
CD 1.18 0.50 0.38 0.32 0.29 0.55 0.27 0.27 0,29 ° 032 0.51
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_ 171581-

(0.723).  Among the duration ol osmopriming treatments carried out D), (12 hours)
registered maximum value (0.780). D, and D; did not show any significant difference.
Dehygrogenase enzyme activity signilicantly decreased from first month to tenth month of
storage. The fresh seeds recorded a value of 1.530 which declined sharply to 0.309 after

ten months ol storage.

4,22 Soluble protein content

The mean data on soluble protein content of chilli varieties Jwalasakhi and Ujwala

are given in Table [0a and 10b,

Rémarkable variation could not be observed in soluble protein content between
waltcer treated and absolute control.  After tenth month was storage soluble protein content
was 9.66 mg g for water treated seeds of Ujwala and 9.63 mg g for absolute control.
But for Jwala.sakhi the water treated seeds recorded 8.33 mg g", where as absolute control

recorded the lowest value of 546 mg g'. The soluble protein content improved

considerably with seed osmopriming,

The main effects of variety, chemical, concentration and duration of treatment and

period of storage on soluble protein content are given in Table 9.

Varicly Ujwala diftered significantly in soluble protein content (13.69 mg g
compared to Jwalasakhi (13.19 mg g'). In both the varieties soluble protein content
reduced under storage. Chemicals PEG and Na Cl maintained statistically similar values
for soluble protein 13.42 mg ¢ and 13.45 mg g respectively. The concentrations showed
significant effect -on protein content with C; (-1.5 MPa) recording the maximum
(13.6 mg g") and C) (-1.0 MPa) the mipimum (13.3 mg g"). Duration of treatments D,
and 1), differed significantly from 1J; and Ds. The highest protein content recorded was
13.6 mg g" by Dy and 1D, (12 hour and 48 hour). As storage period increased there was a
general decline in soluble protein content. The highest value shown by fresh seeds was

14.77 mg g where as it was [1.93 mg g" after len months ol storage.
423  Electrical Conductivity (EC)

The mean data on electrical conductivity ol chilli varieties Jwalasakhi and Ujwala

are given inTable 1Ta and 11h.
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Table 11a. Effect of osmopriming on electrical conductivity {mmhos cm’™") in chilli variety Jwalasakhi

Months after storage

Treatments

0 1 2 3 4 5 6 7 8 9 10
V,H,C,D, 0.010 0018 0018 0018 0025 0027 0030 0031 0034 0036 0038
ViH,C:D; 0.011 0.016 0.025 0.027 0033 0035 0031 0040 0.036 0.040 0.044
ViH,C:D;  0.013 0.019 0.019 0.023 0.026 0.026 0029 0.037 0045 0.047 0.047
viH,C;D4 0.009 0020 0020 0024 0032 0029 0034 0039 0040 0.044 0.055
V,H,C.D, 0.011 0.020 0.024 0.029 0.031 0.031 0033 0036 0038 0036 0046
V,H,C.D, 0.014 0020 0022 0029 0030 0.040 0041 0.043 0042 0.049 0051
ViH,C.D;  0.012 0.017 0018 0.023 0032 0.034 0037 0041 0044 0047 0047
V,H,C.D, 0012 0021 0023 0032 0033 0037 0039 0.040 0038 0049 0.048
V;H,C3D, 0.014 0.025 0.031 0.032 0.035 0.038 0041 0.03%9 0051 0.055 0.056
ViHiC;D, 0018 0027 0.039 0043 0044 0045 0047 0050 0056 0.0681 0.065
ViH,C3D; 0015 0.019 0023 0.024 0.033 0.037 0.042 0.047 0051 0053 0.056
viH,C,D, 0018 0023 0.026 0029 0.036 0038 0.046 0044 0049 0051 0.056
VH,C.D, 0.018 0.023 0.029 0030 0.031 0.035 0037 0043 0.046 0.055 0.058
V,\H,C,D, 0016 0.021 0026 0.032 0037 0.037 0029 0043 0047 0054 0063 -
ViH,C:D; 0011 0.016 0.017 0.023 0.025 0.031 0.035 0.040 0045 0.046 0.048
V,H,C.D, 0014 0.018 0.028 0036 0.039 0.045 0048 0.048 0.050 0.058 0.062
V,H,C,D, 0.012 0.019 0.023 0024 0.030 0034 0037 0038 0041 0046 0048
ViH,CiD;  0.016 0.024 0026 0029 0.030 0.032 0.037 0041 0045 0043 0049
ViHCiD; 0010 0.012 0014 0017 0.018 0.023 0026 0031 0.040 0055 0.069
ViH,C,Dy 0010 0014 0016 0022 0027 0030 0033 0036 0037 0040 0.045
V,H,C,D, 0.014 0.018 0.021 0.025 0.027 0029 0.033 0.040 0044 0047 0.049
ViH,C:D,  0.015 0018 0020 0.021 0024 0028 0033 0037 0039 0.041 0043
ViHC:Dy 0012 0.017 0017 0.024 0027 0033 0035 0043 0047 0051 0.065
ViHC:D, 0006 0010 0013 0016 0.019 0020 0023 0.028 0.029 0033 0036
VH,C3D;, 0011 0.021 0020 0.022 0019 0023 0031 0036 0039 0049 0.051
ViH.CaD, 0013 0019 0024 0025 0.025 0030 0032 0037 0040 0040 0.044
ViHC.D;  0.012 0.017 0020 0022 0.025 0.030 0034 0038 0.045 0047 0.050
ViHCaDy 0012 0019 0022 0025 0030 0033 0037 0040 0039 0040 0046
ViH.C.D, 0.011 0012 0016 0020 0025 0.033 0037 0042 0.040 0047 0053
V;H,C.D, 0.012 0.018 0.020. 0.025 0026 0027 0033 0039 0045 0050 0057
ViHCD; 0012 0015 0018 0.022 0024 0028 0033 0036 0040 0042 0.045
ViH,.CsD, 0013 0.016 0019 0025 0.031 0.032 0034 0040 0047 0050 0055
V,0 0.001 0.003 0.017 0.023 0035 0.046 0.058 0084 0070 0079 0.198
V,WD, 0010 0.016 0.024 0.029 0033 0038 0.041 0042 0058 0083 0119
V,WD, 0.013 0.018 0023 0027 0035 0039 0045 0.043 0043 0059 0 0G0
VWD, 0.011 0018 0.021 0025 0.029 0030 0038 0051 0064 0084 0.182
V,WD, 0.008 0018 0022 0029 0028 0.035 0042 0.044 0047 0058 0098
CcD 0.0051_0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051
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Table 11b. Effect of osmopriming on electrical conductivity (mmhos cm") in chilli variety Ujwala

Months after storage

Trealments
0 1 2 3 4 5 6 7 8 9 10
V,H,C,D, 0.007 0.013 0019 0026 0029 0033 0038 0041 0050 0050 0.065
VoH,C,Dy 0.011 0014 0020 0030 0038 0041 0.048 0048 0058 0087 0.071
V.H,C,D, 0.010 0.014 0.023 0.028 0.029 0033 0.037 0.043 0.051 0.064 0.074
V.H,C,D, 0.012 0018 0.021 0.024 0.030 0.033 0037 0.038 0.042 0.048 0.085
V,H,C.0, 0.008 0.012 0016 0022 0026 0030 0035 0037 0.041 0041 0.049
. Vo.H(CD,  -0013 0017 0019 0.023 0028 0.032 0038 0041 0043 0051 0.057
VoH,C,0, 0.011 0012 0017 0023 0027 0030 0039 0045 0051 0.0683 0112
V.H,C.D, 0.010 0017 0020 0025 0029 0.035 0045 0055 0068 0076 0.080
V,H, G40, 0011 0018 0021 0028 0028 0.032 0039 0042 0045 0051 0.058
V;H,C,3D, 0.009 0.017 0.021 0022 0029 0031 0.033 0045 0049 0.055 0063
V.H,C;D, 0.010 0.012 0015 0025 0032 0037 0041 0046 0053 0.061 0.102
V;H,C,D, 0009 0014 0024 0030 0032 0.037 0040 0042 0046 0.052 0.058
V,H,C,D, 0011 006 0.023 0026 0.034 0044 0045 0.050 0053 00680 0063
VoH,CiD, 0.009 0014 0.023 0026 0030 0.032 0039 0053 0058 0073 0.145
V,H,CD, 0007 0013 0015 0021 0027 0031 0034 0042 0031 0.050 0.055
Vo HL Gy 0011 0M4 0.022 0027 0.031 0034 0040 0043 0.044 0053 0.060
V,H,C, D, 0.012 0017 0017 0020 0.023 0025 0.030 0.033 0038 0039 0.049
V,H,C,D, 0009 0014 0018 0021 0025 0.026 0.031 0.035 0.037 0.042 0.049
V,H,C, D4 0.010 0010 0013 0015 0.019 0.023 0.027 0031 0035 0.041 0.048
VH.C\Dy 0.007 0013 0013 0018 0023 0024 0027 0028 0029 0.031 0036
V,H,C.D, 0010 0011 0.016 0018 0024 0.026 0034 0040 0043 0.044 0.048
V,H.C,D, 0011 0013 0.014 0019 0023 0028 0029 0030 0.035 0040 0.049
Vo H G0, 0.009 0012 0016 0019 0022 0026 0.032 0036 0038 0049 0.083
V,H,C.D, 0.008 0.010 0013 0017 0022 0.022 0.031 0039 0049 0055 0.064
V,H,Ca0, 0.012 0015 0016 0021 0024 0.027 0033 0036 0.040 0.046 0.050
VoH,Cal, 0009 0.013 0016 0023 0026 0029 0.034 0040 0.033 0041 0.045
VoH,CiDy 0.011 0.014 0.021 0.023 0.027 0028 0032 0035 0037 0.041 0.044
V.H.CiDy 0.010 0012 0015 0019 0.024 0.030 0032 0037 0042 0048 0.062
V,H.C.D, 0010 0014 0.018 0021 0024 0.027 003C 0.033 0034 0033 0.048
V,H,CLD, n004 0010 0014 0019 0026 0.028 0031 0035 0040 0042 @.048
V.H,C4D, 0.008 0012 0015 0018 0.022 0.024 0030 0.032 0.034 0.039 0.048
V,H,C4D, 0.006 6.010 0.016 0021 0027 0031 0.038 0045 0048 0059 0068
V,0 0007 0011 0024 0035 0041 0.049 0059 0.077 0108 0149 0228
VLW, 0.011 0.015 0.018 0023 0025 0032 0038 0044 0053 0.082 0104
VWD, 0.0089 0011 0016 0020 0028 0034 0040 0043 0048 0062 0.072
v, WD, 0.007 0010 0016 0023 0.027 0029 0037 0044 0.051 0055 0.110
VWD, 0.008 0013 0017 0025 0031 0.034 0041 0047 0053 0.062 0102
ch (.0051 0.0051 0.0051 0.0051 0.0057 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051
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The absolute controf recorded a mean value for electrical conductivity of leachate
as 0.228 mmhos cm™ for Ujwala and 0.198 mmhos em™ for Jwalasakhi ten months after
storage. In hydroprimed seeds HC values increased in Jwalasakhi and Ujwala to

0.112 mmhos cm™ and 0.097 mmhos em™ respectively ten months after storage.

The main effects of variety, chemical, concentration and duration of treaiment and

period of storage on electrical conductivity of seed leachate are given in Table 9,

‘The varicty Ujwala was found superior recording 0,032 mmhos cm” compared to
Jwalasakhi (0.033 mmhos cin™). Dug to ageing or prolonged storage the EC values were
progressively increased for both the varieties. Though both the chemicals 1.e., sodium
chloride and PEG responded well PEG recorded lowest value (0.029 mmbhos cm")
compared to Na CI (0.035 mmbhos cm™). The concentration C, was found superior by
producing the least value of clectrical conductivity (0.031 mmhos em™). In the case of
duration of treatment Dy, Dy and Dy were found to be superior to ;. The lowest recorded
by D, (12 hour) was 0.031 mmhos cm”. The EC value of 0.011 mmhos cm”’ recorded by

the fresh seeds was found significantly increasing up to 0.057 mmbhos cm™ at tenth month

wller storape.

‘I'he binchemical characters like dehydrogenase activity and soluble protein content
expressed a positive correlation with germination and vigour index where as, EC of seed

leachate showed negative correlation with all other characters studied (Table 7).

Cytological studies
4.2.4 Mitotic index (MI)

The mean data on mitotic index of chilli varictics Jwalasakhi and Ujwaly are given

in Table 12a and 12b.

Waler (reated sceeds maintained comparalively higher Ml values to absolute
control. 1or both varicties there was untform reduction in M1 values up to 8 month after
storage. ‘The chemical treated seeds recorded a reduction of 35 to 45 per cent in MI values

where as it was more than 60 per eent in absolule control.

‘I'he main effects of variety, chemical, concentration and duration of treatment and

periedl of storage on mitotic index are given in Table 9.
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Table 12a. Effect of osmopriming on mitolic index of germinated seeds in chilli variety Jwalasakhi
Months after storage

Treatments

0 1 2 3 4 5 6 7 8 9 10
V;H,C,D, 87.10 84,00 B417 8037 7726 6653 6757 6400 65690 5537 5203
V{H;C D, 86.67 84.00 8327 77.77 7187 67.33 6377 6477 57.33 5470 41893
V,H,C;D, B247 7467 7223 7187 8377 6257 5733 5470 5093 5337 5160
V,H,C;D, 8400 80.83 7230 6643 6257 5667 6670 5633 5067 5033 4800
V,H,C.D, 7800 76.67 6853 6033 5543 4833 50.00 4933 4893 4133 37.33
V,H,C;D, 80.23 76.67 66,90 57.33 5067 4667 48.77 4733 4267 4093 3267
V,H,CD,4 86.00 8177 7110 7043 63.00 6067 5227 4833 46.00 42.00 4467
V:H,C.D, 8490 8090 7110 63.10 5800 51.33 4533 4560 4467 4333 4333
ViH,C,D, 87.33 8250 8090 7777 7422 6667 6610 6400 5533 5403 5127
V,H,C3D, 8577 8380 BO67 7220 6543 60.90 5800 5093 5200 4267 3467
VH,C,D, 86.90 8327 8020 7777 77.26 6653 67.57 6400 5690 5537 5203
Vv,H,C,D, 8423 8020 7500 6533 6577 6067 5510 5533 5377 4800 4833
ViHC,D, 88.00 B06G67 7567 6977 6523 6267 6487 5667 5580 6560 5227 .
VH,C.D, 7467 7067 6467 64.00 5823 54.00 5467 5383 4967 50.00 3267
V,H;C,D, B4.67 80.67 7577 71.10 6400 6367 6090 57.00 5553 5267 4767
V,H,C,D, 8467 7867 7567 7000 6343 6267 5367 5233 5320 5267 4267
V,H,C,D, 8843 8550 7800 7620 7200 68633 6467 6667 6133 5133 4067
V,H,C,D, 8423 80.00 76.00 69.77 6467 6290 5733 5210 4977 5067 3600
V,H,C,D, 7933 7400 6B67 6643 6467 64.00 64.00 6000 6067 5600 5533
V,H,C,D,4 78.00 7267 67.67 6467 6333 5333 565267 5067 4200 3600 2800
V,H,C,D, 80.00 76.20 6B.00 64.00 6110 6823 5200 4667 37.33 33.33 29.00
V;H,C,D, 86.67 80.00 7667 7533 6843 6677 6533 5933 5233 4200 23933
ViHC.0, 86,43 82.17 7533 7340 67.10 6467 60.00 5667 5533 4533 40.00
VyH,Co0y 8690 83.83 7867 7507 7200 6843 6667 6200 5800 5733 5667
VH,C4D, 83.33 B0.00 7667 7397 6710 66.33 6490 5800 5667 4843 44567
V,H,C.D, 83.57 78B.00 7487 6733 6433 6177 5857 56.00 54.67 4933 3467
ViH,C4D, 84980 79.33 76.00 6843 6433 64.43 6333 5933 5667 5533 5267
V H2C3Dy 83.57 79.33 76.00 6667 6533 6243 5910 5800 56.00 4867 33.33
VH.C. D, 85.33 8067 7467 7200 6667 6167 6310 5867 56.890 4333 3333
V HC 4D, 83.33 76.67 7043 6B.00 63.00 6333 5600 5533 49.33 47.33 36500
ViH,C,0, 8510 8240 7533 7133 6533 6333 61.67 5623 5000 4733 4087
VHC4D, 83.33 7467 6733 65.'00 62.00 6333 5733 66.00 5000 4733 3733
v,0 84.67 80.00 7267 6567 5467 6267 4933 37.33 3333 0.00 000
VWD, 87.10 8490 73.33 67.00 56.67 65200 50.00 39.33 3333 2067 2133
VWD, 8267 7867 7333 6200 5533 5043 48.00 3867 36.00 3267 2200
VWD, 84.47 7867 7400 6600 5293 5177 46.00 4333 36.00 3133 2333
VWD, 82.00 7867 7200 6667 65653 5200 4467 4267 37.33 2733 2133
cD 344 364 343 400 . 3.87 381 426 450 502 428 447

S

94



Table 12b.  Effect of osmopriming on mitolic index of germinated seads in chilli variely Ujwala
Months after storage

Treatments

0 1 2 3 4 5 6 7 8 9 10
VoH,C,D, 8467 8133 7533 7400 67.57 5800 5733 5563 4800 47.00 41.33
V;H,C,D; 80.67 78.00 76.00 7443 6710 5827 5933 5210 4667 46.00 36.00
VoH,CiD4 B423 79.33 7480 6867 6623 6333 5623 5467 4800 4533 36.00
V.H,CiD, .8400 8157 7710 68.77 6200 5690 51.00 4800 49867 47.33 4333
VoH,C D, 8200 8197 77.33 7000 6467 66,90 5110 46.00 46.00 47.33 44.00
VoH,C,D, 8667 8160 7667 67.33 6333 5627 53.33 5033 4867 4633 44.00
V.H,C;D, B87.33 8217 7533 6800 6467 5670 5577 5310 4967 4600 4400
VoM, CoDy 8467 B2.00 76.43 6667 6267 5470 5127 4800 47.33 4533 46.00
VoH,Ca0, 86.00 8200 7867 7533 70.00 6400 6067 5667 5067 4667 4B8.00
V,H,C4D; 84980 7867 76.67 7400 6867 6400 6000 56533 4867 4843 44.00
VoH;C3D4 8200 7710 7333 7267 6667 6133 5733 5467 5067 4800 46.00
VoH,C3D, 8400 8200 7800 7353 6643 6110 56.00 51.00 4733 46.00 46.00
V,H,CD, 8223 8067 7600 7220 6623 6000 5493 5177 5133 4467 4267
V,H,CD, 8643 8200 7710 7133 66.67 6000 5310 4933 4933 4533 41133
VoH,C,D4 8557 7933 7533 71.10 6467 5850 5333 5043 4800 4533 4333
Vo,H,C.D, 8267 8133 77.33 7200 6890 6467 6110 5560 51.00 4933 46.00
V,H,C,D, 8233 8000 76.00 7467 67.33 6377 6067 5600 5177 4933 4467
V_H,C,D, 8400 8133 76.00. 7400 66.67 6533 5933 5600 51.77 48.00 4467
V,H.C,D, 8400 7933 7800 7467 69.33 64.00 5867 5400 5227 4800 4400
VoH,C,D, 8400 8067 7667 7067 6533 6200 5623 5267 4800 4733 4133
V,HLC Dy 86.00 8200 76.67 76.00 6467 6333 5577 5067 4867 4933 46.00
V,H,C.D, 8400 80.67 7333 7200 6667 61.33 5443 5043 4800 4867 43.33
VoH,C.0, 85,33 8267 7800 7467 7067 6687 6200 5800 5267 4800 4533
VoH,C,D, 8400 8200 7733 7467 6920 66.00 6200 5667 5467 4600 4533
V;H,CH0, 8267 8067 76.67 7467 7133 66.67 6200 58.00 5267 468.00 35600
V,HC D, 8667 82.00 76.00 7400 68.00 6333 5890 54.00 49.33 4600 38.00
VoH,C40, 7867 7667 7200 6667 6200 5467 5200 46.00 4333 3267 30.00
V,H.C3D, 8467 7933 7467 7133 67.33 6400 6000 5467 5043 4600 4400
V,H,C.D, 8400 8133 74.00 71.33 B557 60.67 5733 5333 4933 4667 43.33
V,H.C,D2 8400 7933 7667 71.33 66.00 6400 5800 53.10 51.00 4600 36.00
VoH,C 4D, 79.33 7733 7467 7200 6687 6267 5867 5533 50.00 3800 3700
VoHC Dy 86.00 80.00 76.00 71.00 6423 6200 5933 5467 51.00 46.00 3600
V,0 84.00 8200 7267 6500 5467 5400 46.00 3600 2667 000 000
VWD, 8533 8200 7733 6400 5800 5110 43.33 4200 3667 3267 2467
VWD, 82.00 8067 7400 6400 5733 51.00 4400 4200 37.33- 30687 32.00
VWD, 8667 77.33 7067 6400 5533 51.77 4333 3867 3333 3133 3467
VoWD, 8667 7B8.00 7333 66.00 5467 5000 4467 3867 31.33 3000 3067
CD 344 364 343 400 387 3.81 426 450 502 428 447
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Varicties ditfered significantly in Ml values.  Jwalasakhi recorded significant
higher value (62.84) compared 1o Ujwala (62.38). in the chemicals tried i.e. Na Cl and
PIiG recorded almost similar M1 values (62.61 and 62.60). Concentrations C; and C;
differed significantly from C; and C;.  The maximum value recorded was 63.7 by
Ci (-1.75 MPa).  The duration of osmopriming treatments also showed significant
difference. The highest value was 63.5 recorded by D) (12 hour). MI values were reduced
to the tune of 51 per cent [rom one to ten months of storage. Fresh seeds showed the

highest M1 value of 84.00 which was reduced to 40.33 ten month after storage.

Mitotic index was positively correlated with seedling and biochemical characters

studied except for electrical conductivity (Table 7).

4.2.5 Chromosomal aberrations

Any lype of chromosomal aberration was not detected in the mitotic cells during

the ten months of storage in both control as well as osmoprimed seeds.
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DISCUSSION

Much of the suceess of modern agricullure depends on the availability of good
quality sceds with high  genetic potential and  proven  performance in - germination,
emergence and growth,  FFarmers and borticulturists are interested in the factors related to
seed permination as majority of conventional agricilllurisls are depend on seeds for plant

propagation

like any other form of life, sceds cannot retain their viability indefinitely and
eventually they detertorate and die. Seed storage and maintenance of quality requires
speeial attention in a state like Kerala having a tropical humid climate.  Rapid loss of

quality during storage ts a common problem in chilli seed production.

Osmopriming is one of the techniques used Lo ameleorale seed delerioration while
storage. The mechanism behind this technique was expiained by Heydecker ef af. (1974) as
osimolic potential can be adjusted to a level which permits the sceds to go through all the
essential  preparatory  process of  germination but prevents cell elongation and in
consequence radicle emergence.  Moreover during the pre germination period at the
osmolic barrier the slower seeds catch up with the faster ones so that the subsequent
germination is much more untform.  Favourable treatment condittons permits both (he
break down of food reserves and the synthesis of material required for germination to occur
possibly to a greater extent than if sceds had germinated immediately. ‘Thus it results in an

instantancous growth once the osmotic obstacle 1o further water intake has been removed.

The present investigation was therefore undertaken to study the feasibility of

osmopriming in overcoming physiological and genetic deterioration in stored chilli seeds.

5.1 Seedling characters as influenced by osmopriming, varicties and ageing

In this study fresh sceds of two chilli varictics Jwalasakhi and Uiwala were stored
under ambient conditions for ten months, Random samples were drawn from the seed lots
at monthly intervils and subjected to osmopriming. ‘I'wo chemicals, namely PEG-6000 and
Na Cl were used as osmoticum on the seed at different concentrations and durations for the

reason reported by Heydeker ¢f af. (1974) and Smith and Cobh (1992),
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Fig. 1 Changes in seed quality parameters during storage of seeds in chilli var. Jwalasakhi and Ujwala
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Results on germination percentage reveal that there is a progressive reduction in
germination percentage with ageing (Fig 1), In control sceeds, there was a significant
reduction in germination afler second month of storage. Osmopriming was found reduce
this effect appreciably by the chemicals at different treatment combinations, A high degree
ol soundness resulted in a lower response to osmoconditioning as evidenced during the first

two months where the untreated seeds also showed a high permination percentage.

Sodium chloride treatment resulted in higher germination percentage (39.00) even at

10" month after storage, followed by PEG (20.99) when compared 1o water treatment
(6.50) and untreated control (0.00).

The effect of chemicals on improving germination as an osmoticum was established
by many workers (Dey and Mukherjee, 1988; Rog ef al, 1995; Quing et al., 1996).
However, the information on precise conditions required for optimal priming is lacking as
species, varieties and seed stocks of the same variety and also different osmotica yield
different resulls. Previous studies also suggest that both the chemicals are effective in
reducing water potential along with some repairing mechanism in aged sceds.  Similar
clleel may be responsible in the present study also for improving germination in aged seeds
of chilli when compared to control. Many workers reported promotive action of distilled

waler also (Saxena, 1979; Fujikura ef of., 1993a).

Presoaking seeds in water has been suggested as a means to speed up germination in
cpp plant und radish. The uniformity in germination is an important aspect which decides
the vigour of crop. The most important observation {rom this study was a high uniformity
and carlier germination as recorded on 7" day after sowing in osmoprimed seeds
irrespective of total germination percentage. (Fig. 2a and 2b). In hydroprimed and
untrealed control the germination was found extended up to 14 days, thus recording a
maximum of 50 per cent germination only after 7 days.  In tomato and chilli it was
established that osmopriming reduced the mean time of emergence and increased the
uniformity and rate of germination,  (Gray, 1994; Lanteri ef al., 1994 Dimer and Flis,

1994). As a result of osmopriming higher rate and uniformity of germination have been

reported in case of oil seeds (Fu ef af., 1988) '
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Root abnormality (stubby roots) in chilli scedlings

Above ground abnormality (cotyledons trapped in seed
coat) in chilli seedlings
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In the present investigation a positive correlation was obtained between germination,
vigour index and root shoot ratio of seedling (Table 7). Seeds of Upwala proved more
responsive than those of Jwalasakhi to benelicial action of critical levels ol osmopriming
treatments. The study revealed a rapid reduction in vigour index due to storage which was
later improved by the chemical treatment (Fig. 1), Similar observations by Sathiyamoorthy
and Vivekanandan (1989) suggested that specific osmoconditioning treatment reduced the
sced leachate’s conductivity, improved the seedling vigour index and emergence potential
of seed lots.  Production of ATP and activities of several enzymes like A'TPase, acid
phosphatase etc. were enhanced by priming (Fu, ¢f «f, 1988) and rise in the activities of
ATPase and acid phosphatase suggested that mobilisation of reserves may underlie the

increase of germination and vigour index.

Among the different concentrations of the chemicals tried -1.5 MPa recorded
maximum germination percentage and vigour index whereas duration of osmopriming

treatments did not exhibit concordant results.

Scedhing establishment 1s an important factor in any crop production programme
during which the cell multuplication, elongation and enlargement initiate in an active
manner.  Root length and shoot length observed and root shoot ratio calculated from the
present study throw a light in to the establishment of aged sceds of chilli by an osmoticum.
Both the vanieties manifested a high root shoot ratio which was evident from their vigour
index.  Osmopriming with Sodium  chloride  favoured root shoot ratio better  than

polyethylene glycol.

The commonest and most severe seedling abnormalities observed were to the root
system i vanety Upwala and Jwalasakhi. With increasing duration of storage there was an
mercase i sceedlings with stunted or stubby roots These resulted from the death of the
growing pomt which were very short and extremely swollen behind the tip (Plate 3a).
Other type of abnormalities included trapping of cotyledons in the seed coat blocking
turther development and cause drying of seedlings (Plate 3b).  These abnormalities were
observed in the hypocotyl region of all the hydroprimed and absolute controlled seeds

during advanced peniods of storage.  This is in agreement with the results published by
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Maude er al, (1994) in leek seeds where the seedling abnormalities included stunted roots

with snake’s head radicles.

- The above observation on seedling characters clearly reflects the potentiality of
osmoconditioning in enhancing germination per cent, earliness in germination, vigour index
there by causing a better field establishment of seedlings raised from aged seeds. Pre
sowing trcatment may help to improve germination percentage by providing an opportunity
for low vigour seeds to cope up with the more vigorous ones. Therefore it can be
concluded that seed conditioning with PEG or Na CI is a useful practice which will go a
long way in producing quality scedlings by improving germinability and seedling vigour
subsequently. It also confirms that retardation of ageing should be added to the already
established beneficial results of osmoconditioning like i) faster and more uniform
germination and vigour i) higher emergence at suboplimal concentration and duration iii)

ability of germination under adverse conditions.

5.2 Biochemical observations as influenced by osmopriming, varieties and ageing

Within the dry embryo, enzymes critical to repair of senescent [esions lose activity
and cause progressive slowing and decline in percentage viability of seed stock as the
period of dry storage is extended. A general event in the ageing seeds is the progressive
loss of the activity of mitochondrial dehydrogenase with decline seed vigour culminating in
the complete loss of activily at a stage at which embryo can no longer synthesise protein or
germinate (Throneberry and Smith, 1955). The trend of dehydrogenase activity in aged
seeds of Ujwala and Jwalasakhi from this investigation showed a steady decline from first
month onwards, reaching the least in ten months after storage (Fig. 3). Sodium chloride.
recorded a better improvement in the enzyme activity followed by PEG (0.780 and 0.7-30).
‘T'reated seeds showed an increase in the enzyme activity which was evident from second
month of storage onwards when compared to hydroprimed and untreated controls.
Decreased activity of dehydrogenase enzyme in deteriorating seeds and its improvement by

chemical treatment is well documented by Smith and Cobb (1992) and Copeland (1988).

Al the biochemical level it has been observed that during osmopriming of chilli
seeds there was an increase in the amount of total protein synthesis (Fig. 3). But it is not

confirmed whether the protein is ‘priming specific’ or not.  Earlier reports also showed
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that protein associated with germination are synthezised in presence of osmoticum which is
a leature ol particular system and priming conditions (Davison and Bray, 1991). The total
reduction in protein content was only 19.22 per cent as storage period elapsed from one to
ten months. The hydroprimed and untreated control produced statistically similar value for
protein content. It is well documented that the osmotic stress generated by Na CI or PEG
can induce the expression of RNA and certain proteins in the embryonic axes of

osmoprimed seeds (Fujikura and Karssen, 1992),

The -1.5 MPa (C;) osmotic potential tried recorded highest dehydrogenase activity
" (0.776) and soluble protein (13.6 mg g, Similarly 12 hours was found to register highest

dehydrogenase activity (0.780) and soluble protein (13.6 mg g").

A frequently observed characteristic of deteriorated seeds is the increased Teachate
conductivilty when soaked in water. ‘The loss of germ'inabilily was positively correlated
with extent of leakage in terms of conductivity {(Vyas ef «f., 1990). In the present study,
there was a continuous increase in eleetrical conductivity of seed leachate as storage period
advanced (Fig. 3). This indicates that a greater membrane damage had occurred in
unlreated control than in the seeds provided chemical treatment with Na Cl and PEG. Both
the chemicals were effective in preventing the age induced leakage of solutes even after ten
months of storage. A similar study was produced forleek seeds (Davison and Bray, 1991).
Electric conductivity of seed leachate was negatively correlated with all other seedling and
biochemical characters observed during the storage pertod for both varieties. The leakage
wits more for Ujwala when compared to Jwalasakhi. This investigation in the electrical
conduclivity of seed leachate evidenced that osmopriming treatment is operative through

membrane integrity of cells of seed tissues.
5.3 Cytological observations as influenced by osmopriming, varieties and ageing

The cytological examinations after priming showed that the mitotic index values
reduced on an average (o S| per cent for both the varieties as the storage period advanced
[rom ong to ten months (Fig. 4a and 4b). The chemical Na Cl and PEG used in this study
improved the appearance of carly mitotic figures (Plate 4) which may be due to the partial

alleviation of the restricted mechanisms for all cycle advancement and proliferation,
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4a Normal mitotic cell division stage in chilli var. Jwalasakhi

4b Normal mitotic cell division stage in chilli var. Ujwala






imposed on dividing cetls,  This was in agreement with the findings of Mozaffari and

Gahan (1978) in root apices of maize, pea and vicia faba.

One ol the changes associated with seed ageing is aberration of chromosomes, some
times referred 1o as mutagenic effects. Chromosomal changes have been reported in old
seeds of relatively large number of species of leak, maize, chilli, pea etc.  In the present
investigation any type of chromosomal aberration was not able to detect during the ten
months of ageing period. Rota (1986) reported that Capsicum annuum 1. seeds subjected to
different acceleraled ageing treatments showed chromosomal aberrations in different
degrees, the severe treatment recording the highest.  From the present study it can be
suggested thal genetic deterioration has little effect compared to biochemical deterioration
in loss of viability of chilli under ambient conditions of storage. The senescent lesion due
to genetic deterioration may occur only when seeds are subjected to accelerated ageing or

when the storage period extends more than ten months.
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SUMMARY

[nvestigations on “Cytological and biochemical changes in aged and osmoprimed
seeds of chilli (Capsicum annuum 1.))7 were conducted in the Department of Plant

Breeding and Genetics, College of Horticulture, Vellanikkara, during 1997 to 1998.
The objectives of the study were

1. T'o study the different types of cytological and biochemical changes in aged

seeds of chilli

3

To investigate the effects of osmopriming in chilli seeds.

bt

To study the feasibility of osmopriming as a technique in overcoming

physiological and genetic deterioration of stored seeds.

In this study fresh seeds of two chilli var. namely Jwalasakhi and Ujwala were
stored under ambient conditions for ten months. Random samples were drawn from the
seed lots at monthly intervals and subjected to osmopriming. Chemicals namely PEG
6000 and Na Cl were used as osmoticum on the sced for different concentrations and
durations. ‘The osmoprimed seeds were tested for various seed quality parameters. The

results obtained in the present investigation are summarized below:

During the ten months of storage in absolute control the germination per cent
dropped from 81 to zero. In case of hydroprimed seeds the germination dropped from
B2 67 per cenl to 8.50 per cent. It was observed that osmopriming seeds could

remarkably improve the germination per cent to 40 during the tenth month of storage.

Varicly Ujwala (58.54) recorded higher germination per cent compared to
Jwalasakhi (55.31). The chemical sodium chloridé recorded highest germination per
cent (59.10) compared to PG (54.75).  The chemical concentration Cy (1.5 MPa)
recorded highest germination’ percentage (58.43).  ‘The 48 hour treatment duration

registered best permination percentage (58.54).

Application of chemicals specifically sodium chloride was found to be better in

improving germination of the seeds at various months over water treatment.



Interestingly germination could be retained near to 50 per cent during_the ten months of
storuge.  Another important {inding of this experiment was that osmopriming produced
early permination ie. in the case of osmoprimed seeds germination was completed
within seven days, whereas il was extended or spread up to fourteen days in the case of

hydroprimed and absolute control. This is a very promising character.

Vigour index calculated also showed similar results as that of germination.
Variety Ujwala showed highest germination. Among chemicals used as osmoticum
sodium chloride at —1.5 MPa concentration for a duration of 48 hours gave better

response for both varieties.

As period of storage advanced seedling abnormalities were visible in the absolute
control and hydroprimed seeds. Two types of abnormalities were observed (1) short
stubby roots (2) trapping of cotyledons in the sced coat.  This may be due to the
decreased vigour of seedlings. All osmopriming treatments could significantly overcome

this by producing only normal seedlings.

The biochemical characteristics studied showed similar results i.e. as ageing
proceeded there was a progressive reduction in the activity of mitochondrial
dehydrogenase and soluble protein content, the tenth month recording the least.
Osomopriming treatment could significantly improve the dehydrogenase activity and

protein content over the control. Sodium chloride gave better results compared to PEG.

in the present study irrespective of the varicly as period of storage advanced there

was 8 continuous inerease in clectrical conductivity of sced leachate. This indicate that a

greater membrane damage has oceurred along with seed ageing.  Osmopriming could
restore this damaged membrane integrity to some extent showed by the decreased

lcachate conductivity.

Cytological examinations revealed a decreasing mitotic index as ageing
advanced. But osmopriming was able to increase these mitotic index values compared 1o
control, which may be due to partial alleviation of the restricted mechanisms for cell

cycle advancement. Any type of chromosomal aberrations were not able to detect during

the storage period studied.
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The present study enlightens us that

Biochemical deterioration is the major reason for the loss of viability of chilli seeds
in storage and genetic deterioration has little effect during the period of ten months

under ambient conditions,

Technique of osmopriming can be sugpested as post storage measurement for

maintaining vigour and viability in chilli seeds.

Though PEG and Sodium chloride are cliective as osmoticum for post storage

priming technique, sodium chloride 1s most economical when compared to PEG.
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General analysis of variance for effect of osmopriming on seed quality parameters in chilli

APPENDIX | -

Degrees of

Mean sum of squares

Variety —
Freedom Germination  Vigour index Root 5?:;; Dehydrogaitrziis; Protein cof.éi?t?ﬁ?; Mitotic incex
Chemical (B) 1 10005.893 = 71788654 *  0.036 " 1372* 0501 ™ 0.021 ™ 0.027
Concentration(C) 3 1148.041 * 39353.81 ~  0.057 ** 0279  7.482* 0.001 =~ 712636 **
BC 3 588.57¢ * 78438627~  0.033 " 0.145* 51.803 ** 0.000 = 122808 *
Duration (D) 3 823.862 ™  20873.15¢*  0.055* 0.297 »~ 224911 * 0.001 ™ 266.265 *
BD 3 364.906 ~  33493.024 ™  0.011 "™ 0175 *. 5240 * 0.001 = 173.986 -
cD g 804.943 ** 43454558 = 0044 ** 0.046 =  7.420* 0.001 = 708.175 ™~
BCD 9 €61.204 ** 35178274 *  0.066 - 0287 * 16.425 * 0.000 = 318448 -
Months(E) 10 51501.06 = 5286856285 ™  0.089 ** 29.962 * 166.559 * 0.03¢ = 3746178 —
BE 10 720.424 **  18766.486 *  0.014 ** 0040 ™ 2492 ™ 0.000 * 414017 ™
CE 30 114.989 = 6213186 *  0.006 ™ 0.014 ™ 0665 * 0000~ 50233 ™
BCE 30 95.869 = 3783797 *  0.006 ™ 0.012~ 2810 0.000 * 35326 ™
DE 3o 109.868 ** 4546217 *  0.002 0009  0.709 ** 0.000 * 19485 -
BDE 30 48.743 * 3043.756 * 0.003 0.017 =  0255* 0.000 =  29.506
CDE 80 111.948 * 5216794 =  0.002 0014 = 0449 * 0.000 = 3525 *
BCDE 90 133.331 = 4848286 =~  0.002 ™ 0.012* 1189 * 0.000 = 37.48
Variety (F) 1 £426.033 ™ 1164824464 *  0.042 ™ 0.589 ~ 131.740 = 0.060 112,531 =
BF 1 42.897 376555.367 * 0722 ™ 1359~ 0476 0.002 =~ 46,558
CF 3 34152 = 2173582 ™  0.025 * 0.253 * 39.900 * 0.000 =~ 746.858 =~
BCF 3 280.546 ** 3365.181 * 0.039 ** 0077 ™  9.088 * 0.001 * 527.451 -
OF 3 837.541 ™~ 20342951 =  0.002 0.045*  0.129 0.000 =~ 677.325 =
BDF 3 350.386 ™ 30487.86 ™  0.008 * 0034 2196 = 0.000 =~ 215622
CDF 9 853.261 ™ 28695751 ™  0.008 ™ 0.186 ™ 12.438 * 0.000 = 546.865
BCOF 9 1660.181 = 82779.42 *  0.007 = 0380~ 15914 * 0.000 = 204675
EF 10 341,732 44697.67 *  0.006 = 0.081 ™ 5422 * 0.001™ 175005~
BEF 10 122.962 = 5345714~  0.027 0015 2440 - 0.001 = 6.348
CEF 30 87.234 ™ 5267.485 ™  0.004 * 0.077 =  0.805 = 0Co0 ™ 41382
BCEF 30 §2.634 = 5164244 * 0,004 ** 0.033 = 1.070 ~ 0.C00 ™  68.054 ™
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Error 1406 32.808 1999.134 0.002 0.002 0.101 0.000 6.454

“* Significant at 1 % level
* Significant at 5 % level
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ABSTRACT

Studies on seed quality aspects in storage of chilli varicty Jwalasakhi and Ujwala
were undertaken in the Department of Plant Breeding and Genetics, College of
Horticulture, Vellanikkara during 1997 to 1998 1o study the different types of cytological
and biochemical changes in aged sceds of chilli, to investigate the effects of
osmopriming in chilli seeds and to study the feasibility of osmopriming in overcoming

physiological and genetic deterioration of stored sceds.

The germination studies conducted during the ten months of storage period
revealed that chilli seeds lost viability completely from the nineth month of storage
onwards in ambient conditions. Hydroprimed seeds germinated to the tune of 13 and 20
per cent in Jwalasakhi and Ujwala respectively. Under this conditions osmopriming with
chemicals PG and Na Ct significantly improved this germination per cent to 40 as
observed during the tenth month of storage. The chemical Na Cl with concentration

1.5 MPa and 48 hours duration was found the hest. Among the varicties Ujwala
responded better compared to Jwalasakhi. Irrespective of the chemical all osmopriming
treatments produced uniform seedlings compared 1o control and the germination was
compleled within seven days under ideal conditions. In general vigour index and root

shoot ratio also expressed simifar results to that of germination.

Studies on biochemical characteristics revealed a progressive loss of activity of
mitochondrial  dehydrogenase and  soluble protein with  ageing.  The clectrical
conductivily of seed leachate also increased with period of storage revealing the loss of
membrane integrity resulting in leakage of cell contents outside the cell membrane.
Osmopriming treatments were able to repair this membrane damage to a good extend and
increase the level of dehydrogenase activity and soluble protein content compared to
control. In both varieties sodium chloride with —1.5 MPa was found the best treatment.

Among varieties Ujwala responded better than Jwalasakhi.

Cytological studies revealed a reduction in mitotic index values during storage
irrespective of the variety. Osmopriming was found to improve the mitotic index values

over hydropriming and untreated control. Any type of chromosomal aberration was not



detected during the ten months of ageing period. lere also sodium chloride with

1.5 MI'a was found 1o be superior.
It can be concluded that
[. "The loss of viability in chilli seeds is mainly due to biochemical lesions

2. Osmopriming was found beneficial afier two months of storage in chilli seeds,
because chilli seeds could retain the innate capacity to germinate and produce quality

seedlings up to two months of storage period.

3. PLG-6000 und Na Cl can be used as an osmoticum for post storage priming
treatments in aged chilli seeds. Na Cl can be advocated more economically

compared to PEG.
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