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INTRODUCTION

Variety isthe spiceof lifeand basic characteristic
of lifeinitsunlimited diversity. Thenotionthat notwo
individuals of asexually reproducing population are
100% identica prevailed even when methodsof scien-
tific scrutiny werenot available. Much of thevariations
in phenotypeobserved in natura populations of aspe-
cieswereearlier atributed to environmentd influenced”.
Many botanists reasoned that distinct intra specific
variationsof plantswere merdly dueto habitat modifi-
cations and adaptation to environment was by pheno-
typic plastic response. A wide spectrum of smpleand
overlapping variations is now documented in
plantg81012202327 |n general, all observed variations
arebroadly grouped into two categories, epigeneticand
genetic. Geneticvariaionsin plantsaredtrictly hertable.
Epigenetic changesin plantsin generd includemorpho-
logical, chemica aswell asphysiological variations.
Thereforeagreat ded of information morphology and
genetic is necessary before the observed pattern of
variation may beinterpreted. Assessment of the extent
and distribution of genetic variation inacrop species
anditsrelativesisessentia inunderstanding pattern of
diversity and evol utionary rel aionshi psbetween acces-
sionsthat help to samplegenetic resourcesin amore
systeméti c fashion for conservation and plant improve-
ment. Traditionally, genetic diversity isassessed based
on morphological festures such asplant height, repro-
ductivefegtures, day length sensitivity, loca adaptation
etc, though such, charactersexhibit enormousvariation

for theparticular use of the crop. The genus Capsicum
isamember of the  Solanaceae’ family. Thegenus Cap-
sicumconsists of approximately 22 wild speciesand
fivedomesticated species®. Chelliestypesusualy are
classified by fruit characterigtics, i.e. pungency, colour,
shape, flavour, szeand their use*?. Despitetheir vast
trait differencesmost Chellies cultivarscommercialy
cultivated intheworld bel ong to the species, C.annum.
The Tabasco (C.frutescens) and habanero
(C.Chinese), arethe best-known exceptions. Severa
hundred Chellies pod-typesaregrownworldwide. In
the present study, it is considered important to carry
out analysisof thevariation pattern, of different culti-
vars of Capsicum. An attempt has been madeto find
out thesimilaritiesand differencesamong thedifferent
taxaand cultivarsof Capsicum. Itinvolvescladistical
analysisof morphological characteristicsand protein
characteristicsof leaf, such studiesmay beuseful tofind
out themarker characteristics of thetaxon, It may also
beuseful tofind out therdaivesmilaritiesof thetaxa

MATERIALSAND METHODS

Plants of Capsicum frutescensvar. Fasciculatum
(P,), Capsicum breviatum (P2), Capsicum pubescens
(P3), Capsicum frutescenslongum var. Conides (P4),
Capsicum baccatum (P5), Capsicum frutescenslongum
va. ceradforme (P6), Caps cum frutescenslongumvar.
baccatum (P7), Capsicum frutescens longum Var
abbreviatum (P8), Capsicum Chinense (P9), Capsicum
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TABLE 1: Quantitativemor phological characteristicsselected taxa of capsicum

Sno. Characters Plant-1 Plant-2 Plant-3 Plant-4 Plant-5 Plant-6 Plant-7 Plant-8 Plant-9 Plant-10 Plant-11 Plant-12 Plant-13 Plant-14
1 PH 388 504 134 582 546 538 542 57 58.8 23.6 44.2 48 51.6 47
2 No.of L 64 74 71 80 86 44 67 84 71 60 60 67 61 61
3 No.of B 8 9 12 15 15 11 13 14 14 13 12 8 12 12
4 L. L 40 40 25 6.2 5.6 53 5.0 5.8 6.6 2.6 5.2 5.3 55 5.8
5 LB 21 17 11 2.8 25 25 2.6 2.4 2.7 16 2.4 2.45 2.7 25
6. L.A 9.3 8.0 7.8 209 177 172 163 168 197 4.8 139 15.5 16.7 15.3
7. P.L 11 12 1.0 2.6 2.0 29 3.0 2.0 2.7 12 21 2.3 24 16
8. F.PL. 15 16 15 24 21 2.0 2.0 19 20 13 2.3 24 24 21
9. FL 1.7 18 17 3.0 25 31 3.2 2.4 7.6 16 41 4.2 3.8 29
10. I.N.L. 0.9 0.1 0.8 4.3 13 33 25 3.0 3.6 0.86 1.0 11 49 4.2

1. PH - Plant Height cm; 2. N.L. - No. of Leaves cm; 3. N.B.- No. of Branches cm; 4. L.L. - Leaf Length cm; 5. PH - Plant Height cm;
6. L.A.- Leaf Area cm? 2. N.L.- No. of Leaves cm; 7. P.L. - Petiole Length cm; 7. PL. - Petiole Length cm ; 8.F.P.L. - Fruit Pedicil Length

cm; 9. F.L. - Fruit Length cm; 10. I.N.L. - Internode Length cm

frutescenslongum (P10), Caps cum baccatumvar. Pen-
dulum (P11), Capsicum baccatum var. meegueta(P12),
Caps cum baccatum var. microcarpum (P13) and Cap-
sicum annuum (P14), were collected from the
Athmanilayam nursery garden, M arthandam, Kanaya
kumari Digtrict. In each taxa 10 individualswere used
to study thefollowing morphologica characteristicsviz.
plant height, number of leaves per plant, number of
branches per plant, leaf length per plant, leaf breadth
per plant, leaf areaper plant, length of petiole per plant,
length of pedicedl per plant, length of fruit per plant and
length of inter node per plant. Morphol ogy characters
wereanalysed using M.S.Exce ® 2003and NTSY S2.
02] software. For protein andyds, thefresh young leaves
were harvested from themother plantsand washed once
inde-ionized water and mashed inapre-chilled mortar
with 500ul of phosphatebuffer (pH 7.0). Theresultant
surry was centrifuged at 10000 rpm for 10min at 4°C
inaMicro 22 R centrifuge and the supernatant was
stored at -70°C before use. SDS- PAGE and PAGE
was carried out by Anbalagan™ method for protein and
isoenzyme seprations. After eectrophoresisthegd was
observed usngaVilber Loubermat gel documentation
system (Germany) and banding profilesof proteinand
isoenzymeof Capsicumcultivarscompared by Biogene
softwareandysis(Germany). Thesimilarity and varia-
tion between the cultivarswere estimated by Biogene
software analysis and the dendrograms were docu-
mented.

RESULT AND DISCUSSION

Morphology
Thequantitativeand quditativemorphological char-
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actersreveaed considerablediversity. Phenotypical
variaionsamong the plantsraised under identica con-
ditions of growth were not uncommon. They differed
for plant height, branching, no of leaves, Fruit length,
pedicel length, leaf length, |eaf breadth and |eaf area.
Among the 14 taxa studied Capsicum chinense
(TABLE 1) recorded maximum for plant height witha
mean vaue of 58.8cm and Capsicum pubescens
(TABLE 1) recorded thelowest height withamean of
13.4cm. The number of leavesper plant in the selected
taxaof Capsicumwasfound to besignificantly vari-
able. Theleaf number wassignificantly higher thanthe
othersin Capsi cumbaccatum (86). Lowest numbers
of leaves were observed in Capsicum frutescens
longumvar. cerasiforme (TABLE 1). Thebranch num-
bers of selected 14 taxa of Capsicum cultivarswere
significantly moresimilar. More number of branches
were found in Capsicum frutescens longum var.
conides and Capsicum baccatum with the mean of
15 (TABLE 1), Lessnumber of brancheswerefound
in Caps cumfrutescensabbreviatum, with 9 branches
(TABLE1).

Capsicum chinenserecorded the highest val ue of
leaf length with themean of 6.6 cm (TABLE 1) and the
lowest value in Capsi cum pubescenswith the mean of
2.5cm (TABLE 1). Breadth of the Capsicumcultivar
taxastudieswassgnificantly variable (TABLE 1) Cap-
sicum frutescens longum var. conides showed the
highest lesf breadth (2.8cm) and thelowest |esf breadth
showed in Capsicum pubsecens (1.1cm). Capsicum
frutescens longum var. conides showed the largest
|eaf areawith the mean of 20.9cm? (TABLE 1). The
lowest value was found in Capsicum frutescens
longumwith themean of 4.8 cm?. The petiolelength of
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TABLE 2: Ranking of mor phological characteristicsof each taxa of Capsicum

Point Plant-1 Rank Percent Point Plant-2 Rank Percent Point Plant-3  Rank Per cent
2 64 1 100.00% 2 74 1 100.00% 2 71 1 100.00%
1 38.8 2 88.80% 1 50.4 2 88.80% 1 134 2 88.80%
6 9.30 3 77.70% 3 9 3 T77.70% 3 12 3 77.70%
3 8 4 66.60% 6 8.01 4  66.60% 6 7.84 4 66.60%
4 4 5 55.50% 4 4 5 55.50% 4 25 5 55.50%
5 2.1 6 44.40% 9 18 6 44.40% 9 17 6 44.40%
9 17 7 33.30% 5 17 7 33.30% 8 15 7 33.30%
8 15 8 22.20% 8 16 8 22.20% 5 11 8 22.20%
7 11 9 11.10% 7 12 9 11.10% 7 1 9 11.10%

10 0.9 10 .00% 10 0.1 10 0.00% 10 0.8 10 0.00%

Point Plant-4 Rank Percent Point Plant-5 Rank Percent Point Plant-6 Rank Per cent
2 80 1 100.00% 2 86 1 100.00% 1 53.8 1 100.00%
1 58.2 2 88.80% 1 54.6 2 88.80% 2 44 2 88.80%
6 20.98 3 77.70% 6 17.70 3 T77.70% 6 17.22 3 77.70%
3 15 4 66.60% 3 15 4  66.60% 3 11 4 66.60%
4 6.2 5 55.50% 4 5.6 5 55.50% 4 5.3 5 55.50%

10 4.3 6 44.40% 5 25 6 33.30% 10 3.3 6 44.40%
9 3 7 33.30% 9 25 6 33.30% 9 31 7 33.30%
5 2.8 8 22.20% 8 21 8 22.20% 7 2.9 8 22.20%
7 2.6 9 11.10% 7 2 9 11.10% 5 25 9 11.10%
8 2.4 10 .00% 10 1.3 10 0.00% 8 2 10 0.00%

Point Plant-7 Rank Percent Point Plant-8 Rank Percent Point Plant-9 Rank Per cent
2 67 1 100.00% 2 84 1 100.00% 2 71 1 100.00%
1 54.2 2 88.80% 1 57 2 88.80% 1 58.8 2 88.80%
6 16.30 3 77.70% 6 16.88 3 T77.70% 6 19.73 3 77.70%
3 13 4 66.60% 3 14 4  66.60% 3 14 4 66.60%
4 5 5 55.50% 4 5.8 5 55.50% 9 7.6 5 55.50%
9 3.2 6 44.40% 10 3 6 44.40% 4 6.6 6 44.40%
7 3 7 33.30% 5 24 7 22.20% 10 3.6 7 33.30%
5 2.6 8 22.20% 9 24 7 22.20% 5 2.7 8 11.10%

10 25 9 11.10% 7 2 9 11.10% 7 2.7 8 11.10%
8 2 10 .00% 8 19 10  0.00% 8 2 10 0.00%

Point Plant-10 Rank Percent Point Plant-11 Rank Percent Point Plant-12 Rank Per cent
2 60 1 100.00% 2 60 1 100.00% 2 67 1 100.00%
1 23.6 2 88.80% 1 44.2 2 88.80% 1 48 2 88.80%
3 13 3 77.70% 6 13.96 3 T77.70% 6 15.48 3 77.70%
6 4.87 4 66.60% 3 12 4  66.60% 3 8 4 66.60%
4 2.6 5 55.50% 4 5.2 5 55.50% 4 53 5 55.50%
5 16 6 33.30% 9 41 6 44.40% 9 42 6 44.40%
9 16 6 33.30% 5 24 7 33.30% 5 2.45 7 33.30%
8 13 8 22.20% 8 2.3 8 22.20% 8 24 8 22.20%
7 12 9 11.10% 7 21 9 11.10% 7 2.3 9 11.10%

10 0.86 10 .00% 10 1 10 0.00% 10 11 10 0.00%

Point Plant-13 Rank Per cent Point Plant-14 Rank Per cent
2 61 1 100.00% 2 61 1 100.00%
1 51.6 2 88.80% 1 47 2 88.80%
6 16.72 3 77.70% 6 15.30 3 77.70%
3 12 4 66.60% 3 12 4 66.60%
4 55 5 55.50% 4 5.8 5 55.50%
10 49 6 44.40% 10 42 6 44.40%
9 3.8 7 33.30% 9 2.9 7 33.30%
5 2.7 8 22.20% 5 25 8 22.20%
7 24 9 0.00% 8 21 9 11.10%
8 24 9 0.00% 7 1.6 10 0.00%
s BioTechnology
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TABLE 3: Overall ranking of mor phological characteristicsof selected taxa of Capsicum

Point P.H Rank Percent Point No.of leaves Rank Percent Point No.of brands Rank Percent
9 58.8 1 100.00% 5 86 1 100.00% 4 15 1 92.30%
4 58.2 2 92.30% 8 84 2 9230% 5 15 1 92.30%
8 57 3 84.60% 4 80 3 8460% 8 14 3 76.90%
5 54.6 4 76.90% 2 74 4 7690% 9 14 3 76.90%
7 54.2 5 69.20% 3 71 5 6150% 7 13 5 61.50%
6 53.8 6 61.50% 9 71 5 6150% 10 13 5 61.50%
13 51.6 7 53.80% 7 67 7 46.10% 3 12 7 30.70%
2 50.4 8 46.10% 12 67 7 46.10% 11 12 7 30.70%
12 48 9 38.40% 1 64 9 3840% 13 12 7 30.70%
14 47 10 30.70% 13 61 10 23.00% 14 12 7 30.70%
11 44.2 11 23.00% 14 61 10 23.00% 6 11 11 23.00%
1 38.8 12 15.30% 10 60 12 760% 2 9 12 15.30%
10 23.6 13 7.60% 11 60 12 760% 1 8 13 0.00%
3 134 14 0.00% 6 44 14 0.00% 12 8 13 0.00%

Point Lear length Rank Percent Point L.B Rank Percent Point L . Area Rank Percent
9 6.6 1 100.00% 4 2.8 1 100.00% 4 20.948 1 100.00%
4 6.2 2 92.30% 9 2.7 2 8460% 9 19.713 2 92.30%
8 5.8 3 76.90% 13 2.7 2 8460% 5 17.7002 3 84.60%
14 5.8 3 76.90% 7 2.6 4 7690% 6 17.2228 4 76.90%
5 5.6 5 69.20% 5 25 5 5380% 8 16.8834 5 69.20%
13 55 6 61.50% 6 25 5 53.80% 13 16.7216 6 61.50%
6 5.3 7 46.10% 14 25 5 5380% 7 16.3052 7 53.80%
12 5.3 7 46.10% 12 2.45 8 46.10% 12 15.4898 8 46.10%
11 5.2 9 38.40% 8 24 9 30.70% 14 15.3034 9 38.40%
7 5 10 30.70% 11 2.4 9 30.70% 11 13.9662 10  30.70%
1 4 11 15.30% 1 21 11 23.00% 1 9.3068 11 23.00%
2 4 11 15.30% 2 17 12 1530% 2 8.0144 12 15.30%
10 2.6 13 7.60% 10 16 13 7.60% 3 7.8456 13 7.60%
3 25 14 0.00% 3 11 14 0.00% 10 4.8766 14 0.00%

Point Petiole. L Rank Percent Point Pedicel.L  Rank Percent Point Fruit. L Rank Percent
7
6 3 1 100.00% 4 24 1 8460% 9 7.6 1  100.00%
9 29 2 92.30% 12 2.4 1 84.60% 12 4.2 2 92.30%
4 2.7 3 84.60% 13 2.4 1 84.60% 11 41 3 84.60%
13 2.6 4 76.90% 11 2.3 4 76.90% 13 3.8 4 76.90%
12 24 5 69.20% 5 21 5 6150% 7 3.2 5 69.20%
11 2.3 6 61.50% 14 21 5 6150% 6 31 6 61.50%
5 21 7 53.80% 6 2 7 3840% 4 3 7 53.80%
8 2 8 38.40% 7 2 7 38.40% 14 29 8 46.10%
14 2 8 38.40% 9 2 7 3840% 5 25 9 38.40%
2 1.6 10 30.70% 8 19 10 30.70% 8 24 10 30.70%
10 1.2 11 15.30% 2 1.6 11 23.00% 2 1.8 11 23.00%

1 1.2 11 15.30% 1 15 12 760% 1 17 12 7.60%
3 11 13 7.60% 3 15 12 760% 3 17 12 7.60%
1 14 .00% 10 1.3 14 00% 10 16 14 0.00%

Point Inter node .L. Rank Per cent Point Inter node .L. Rank Per cent

13 49 1 100.00% 5 13 8 46.10%

4 43 2 92.30% 12 11 9 38.40%

14 42 3 84.60% 11 1 10 30.70%

9 3.6 4 76.90% 1 0.9 11 23.00%

6 3.3 5 69.20% 10 0.86 12 15.30%

8 3 6 61.50% 3 0.8 13 7.60%

7 25 7 53.80% 2 0.1 14 0.00%
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TABLE 4: Grossmor phological variability (Covariance) of selected taxa of Capsicum

Plant-1 Plant-2 Plant-3 Plant-4 Plant-5 Plant-6 Plant-7 Plant-8 Plant-9 Plant-10 Plant-11 Plant-12 Plant-13 Plant-14

Plant-1 405.2852

Plant-2 486.9604 588.2769

Plant-3 376.934 440.5689 416.694

Plant-4 517.0909 623.1334 463.2005 671.7357

Plant-5 545.8099 655.5887 504.7529 701.8719 738.5961

Plant-6 328.5597 403.9417 250.4206 441.6237 450.2119 320.9252

Plant-7 446.7944 541.188 389.1112582.2967 606.5389 390.1903 507.323

Plant-8 540.8174 651.2338 491.9622 697.2153 731.6378 452.2674 603.8017 726.1212

Plant-9 469.5288568.8043 406.3007 613.533 638.0053413.1297 534.7251 635.3512 565.4643

Plant-10347.1749412.5506 353.6833434.3643 466.4332 256.2737 371.0661 458.447 388.0532314.1445

Plant-11388.5233 469.0458 347.2979503.3256 526.8472 331.3589 437.2192 523.155 460.9001 326.8214 378.4271

Plant-12 434.6068 524.1031 388.4494 561.3195 587.6725 368.0117 487.0515583.7758 513.6787 363.5 421.5159471.9839

Plant-13 406.027 492.2391349.1104 531.331 551.6594 358.9868 463.141 549.9719488.7673 334.6603 398.362 444.0163423.7078

Plant-14 397.913 480.7752 351.278 517.7112539.9264 343.6102 449.7795537.1619474.1193 332.3544 388.173 432.6036 410.8118399.7063

the selected fourteen taxa illustrated varied length
(TABLE 1). Capsicum frutescens longum var.
baccatum showed thelongest length with the mean of
3cm, the lowest length was found in Capsicum
pubescens. Capsi cumfrutescenslongumvar, conides
Capsicum baccatum var. melegueta, Capsicum
baccatumvar. microcar pumwere scored thelongest
pedicel length with the mean vaueof 2.4cm (TABLE
1) Capsicumfrutescens|ongum showed the shortest
pedicd length with themean of 1.3cm (TABLE 1).

Fruit length wasahighly variable characterstics,
longest fruits were observed in Capsicum chinense
(7.6cm) (TABLE 1) and the shortest fruit wasfound in
Capscumpubescenswiththemeanof 1.7cm (TABLE
1). Capsicum baccatum. var. microcar pum showed
the highest valuefor internodelength with the mean of
4.9cm. (TABLE 1) and Capsicumbaccatumvar. pen-
dulumshowed thelowest v uewiththemean of 0.1cm
(TABLE 1). The aforesaid said observations were
ubstantiatiestheover dl ranking of dl themorphol ogi-
ca characterticsof dl thetaxastudied, it wasshownin
the (TABLE 2).

Rank

Morphological charactersticsof each taxaof Cap-
sicumwere ranked using MS Excel® -2003 it was
shownin (TABLE 3) High degreesof variabilityinthe
ranking of morphological characteristicswereobserved
(TABLE3). Indl most dl thetaxaexcept P, the num-
ber of leaveswasranked I, followed by the height of
the plant rank I1. The remaining eight morphological
charactestics got different ranksfor different taxaof
Capsicum. Ranking of morphological charactestics

showed that the taxa may be placed under different
groups. Henced | themorphologica charactesticsof al
thetaxaof Capsicumwere analysed for their covari-
ance. With respect to the morphologica characterstics
studied, al the selected taxa of Capsicumwere con-
sstently variable (TABLE 4) Thehighest leve of con-
sistency wasfound between P,and P, with thevalue of
701.8719 and thelowest leve of cons stency wasfound
inP,and P, (TABLE 4). Generally phenotypic varia-
tionsgiveva uable dueto theunderlying genetic varia-
tiong®. Thevariation of phenotypic characters, espe-
cidly quantitative ones, differsgreatly between variet-
ies®d, Thepresent study largely confirmsthisreported
observation asmost of the quantitative morphol ogical
attributes varied greatly among the fourteen sel ected
taxa of Capsicumcultivars. It was evident from the
datapresentin TABLE 1. It appeared that the distinct
morphologica characteristicsof thetaxasmay bedue
to certain combinations of geneswhich had become
randomly fixed, as assumed by stephensand Rick!?.
Variationin morphological charactersticswereearlier
reported within popul ations and between ecotypesin
Angedlica glauca, A.archangelical® and Ranunculs
repeng¥. Morphological markershad several disad-
vantages when used as markersin botanical studies,
ie., they cannot be useful to distinguish homozygotes
and heterozygotesfrom each other, if thereisadomi-
nance, Onusand Pickergill™*™, Asobserved in Capsi-
cum, morphological variability wasobserved in Euca-
lyptus cultivard*® and Actino cephalug?. However
morphologica characteristicscannot beused asmarker
characteristics becausethey may not beuseful todis-
tinguish homo (or) hetero zygotes™.

s LBioTechnology
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TABLE 5: Morphological relationship of selected 14 taxa of Capsicum

Part | 2 3 4 5 6 7 8 9 10 11 12 13 14
1 1
2007936 1
3 0.0634 0.0795 1
4 0.01587 0.0793 0.03174 1
5 0.015870.03174 0.01587 0.09523 1
6 0.031740.03174 0.03174 0.06349 0.0793 1
7 0.031740.01587 0.01587 0.0634 0.0793 0.0793 1
8 0.031740.03174 0.03174 0.079300.11111 0.0952 0.077936 1
9 0.031740.04761 0.04761 0.095230.06340 0.0952 0.04761 0.0793 1
100.06349 0.0634 0.11111 0.01587 0.0158 0.01317 0.01587 0.0317 0.03174 1
110.015870.01587 0.01587 0.0634 0.0952 0.0634 0.06349 0.0634 0.047610.03174 1
12 0.3174 0.015870.031741 0.0634 0.0793 0.0793 0.07936 0.11111 0.063490.031740.07936 1
130.031740.01587 0.01587 0.0952 0.0952 0.0952 0.11111 0.0793 0.063490.015870.079360.07936 1
140.047610.01587 0.3174 0.0793 0.0793 0.0476 0.07936 0.0634 0.031740.031740.079360.095230.09523 1

1

T T 1
L LEE (]
Corifant

Figure: Dendrogram showingthemar phological charac-
teristicsof selected taxa of capsicum

T T
L) [F-]

The dendrogram constructed using the UPGMA
method, differentiated fourteen cultivars of Capsicum

Capsicum frutescens var. fasciculatum,
Capsicum frutescens abbrevatum,
Capsicum frutescens longune,

Capsicum frutescens longum var. conides,
Capsicum bacoatum, .
Capsicum frutescens longum vor, cerasiforme, L, .

o__-'-"-_’-"x'-_.r.f?""

Capsicum frutescens longum vor. baccatum,

L

(TABLES5; Figure1) into two major clustersA and B
Cluster A consists of four cultivars, Capsicum
frutescens var fasciculatum Capsicum frutescens
abbreviatum Capsicum pubescens and Capsicum
frutescens longum (TABLE 5; Figure 1) cluster B
congstsof ten cultivars. Caps cumfrutescenslongum
var. conides Capsicum baccatum, Capsicum
frutescens longum var. cerasiforme, Capsicum
frutescens longum var. baccatum Capsicum
frutescens longum var. baccatum Capsicum
frutescens longum var. abbreviatum, Capsicum
chinense, Capsicumbaccatumvar. pendulum, Cap-
sicumbaccatumvar, mel egueta Capsicum baccatum
var. microcarpum, Capicum annuum. Cluster ‘B’
(Figure) differentiatedinto B, and B,.. B, consists of
two taxa only Capsicum frutescens longum var.
conides and Capsicum chinense. But B, (Figure 1)

Capsicum frutesedns longum var. abbreiatun,
Capsicum chinense,

. Capsicum pubescens,

. Capsicum baccatum var. pendulum,

. Capsicum baccatum vir. melegucta,

Caopsicum baccatum vir. microcargum,

.. Capsicum anmutim.

Figure2: SDS-PAGE protein profile of selected texa of Capsicum(L eaf)
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includestheremaining eight cultivarsFurther B, divides
intotwomoresmall clustersB,' and B,? (Figure 1) B,
includes Capsi cum baccatum, Capsicum frutescens
longum var. abbreviatum, Capsicum baccatum var.
melegueta Capsicum frutescens longum var.
Cerasiforme, Capsicum frutescens longum var.
baccatumand Capsicumbaccatumvar.microcar pum.
B,? (Figure 1) consists of Capsicum baccatum var.
pendulumand Capsicumannuum. In B! cluster, re-
| ationship was observed among Capsi cum baccatum,
Capsicum frutescens longum var, abbreviatum and
Capsicum baccatum var. melegueta . Capsicum
frutescens longum var. cerasiforme, Capsicum
frutescens longum var. baccatum and Capsicum
baccatum var. Microcar pum expressed their close-
ness. As observed in the present investigation unre-
corded and unweighed morphol ogical characterstics
were used to confirmtheearlier taxaomicrelationships
in Gnetophytes (Tom et al., 2003) Lycophyta
Sphenophyta, Pteridophyta?! monocotsand dicots®
and 28 generaof flowering plantg®.

SDS-PAGE protein analysis

Multipleregionsof activity were obtained for pro-
teinelectrophoreticsystemP, to P, , for fourteen (Lane,
toLane,,) cultivars(Figure2) Region 1(Figure2) con-
tained thirty two bands, P ® (0.028) was showed by
Capsicum frutescens longum var. cerasiforme (L)
and Capicumannuum(L ,); P,*° (0.033) was showed
by Capsicum frutescens var. fasciculatum (L) and
Capsicum pubescens (L ,); P,** (0.034) was showed
their presence in Capsicum frutescens abbreviatum
(L,) and Capsicum baccatum var. pendulum (L,);
P,* (0.051) was expressed in Capsicum frutescens
abbreviatum (L) and Capsicumbaccatum(L,); P,*®
(0.056) was showed in Capsicum baccatumvar. pen-
dulum (L,,) and Capsicum baccatum var.
Microcarpum(L ,.); P, (0..067) was shared by Cap-
sicum frutescens longum var. cerasiforme (L) and
Capsicumfrutescenslongumvar. abbreviatum (L,).
P,% (0.073) was showed in Capsicumpubsecens (L ,)
and Capsicumfrutescenslongum (L ,); P,* (0.084)
was showed in Capsi cumbaccatumvar. microcarpum
(L)) and Capsicum frutescens longum (L, ) P,*
(0.076) was showed their presence commonly in Cap-
sicum baccatum (L) and Capsicum chinense (L,).

P,'"(0.053) P* (0.071) and P* (0.087) were re-
stricted to Capsicumfrutescensvar. fasciculatum(L ),
P, (0.015), P,**(0.070) were restricted to Capsicum
frutescens abbreviatum (L,). P* (0. 020), and P, **
(0.058) were restricted to capppsicum frutescens
longumvar. conides(L,). P,* (0.019) and P,** (0.0420
were restricted to Capsicum baccatum (L,). P?
(0.016) and P, % (0.082) wererestricted to Cappsicum
frutescenslongumvar. cerasiforme (L6). P.° (0.024),
P,*(0.047) and P,*"(0.081) wererestricted to Capsi-
cum frutescens longum var. baccatum (L.). P?°
(0.031) wasshowed itsunique presencein Capsicum
frutescenslongumvar. abbreviatum(L,). P,"(0.025)
and P '*(0.048) were restricted to Capsicum
frutescenslongum (L 10), P> (0.022) and P,** (0.062)
wererestricted to Capsicumbaccatumvar. melegueta
(L,,)- P,**(0.039) was showed its unique present in
Capsicumbaccatumvar. microcarpum(L ) smilarly
P, % (0.062) was showed unique present in Capsicum
annuum(L ). Capsicum pubescens (L ,) and Capsi-
cumchinense (L) werefailed to expresstheir unique
presencein thisregion. Region 2 showed twenty nine
bandsin different positionsP,* (0.101) wasshowed its
presence jointly in Capsicum baccatum var. pendu-
lum(L ,,) and Capsicum baccatumvar. microcarpum
(L., P,?(0.103) was showed its presence in Capsi-
cum pubescens (L) and Capsicum annuum (L_,);
P," (0.124) was showed their presence commonly in
Capsicum frutescens var. fasciculatum (L), Capsi-
cum frutescens longum (L,,) and Capsicum
baccatum var. pendulum (L,,). P,** (0.138) was
shared by Capsicum pubescens (L ,) and Capsicum
baccatum var. melegueta (L ,); P, (0.140) was
showed the presence in Capsicumfrutescenslongum
var. conides(L ). And Capsicumbaccatum(L); P,*
(0.143) was showed jointely in Capsi cumfrutescens
abbreviatum and Capsicum annum (L_,); P,* was
shared by Capsicum pubescens (L ,) and Capsicum
frutescenslongumvar. abbreviatum(L,); P,%(0.163)
thebandsweresmilarly present in Capsicumchinense
(L,) and Capsicumannuum (L,,) ; P,* (0.185) was
showed the presencein Capsicumbaccatum(L ) and
Capsicum frutescenslongum (L, ); P,%(0.177) was
showed to the presence of Capsicum chinense (L,)
and Capsicumannum (L_,); P,*(0.185) was shared
by Capsicum baccatum var. pendulum (L ,) and
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Capsicum baccatum var melegueta (L) and P>
(0.194) was showed its presencejointly in Capsicum
pubsescens (L ,) and Capsicumchinense(L,). Bands
P, (0.146). P,**(0.154) and P,* (0.183) was re-
stricted to Capsicumfrutescensvar. fasciculation (L );
P,*(0.105) was showed its unique present in Capsi-
cum frutescens abbreviatum (L,); Similarly P>
(0.107) was showed its unique present in Capsicum
baccatum(L,); Followed by P,? (0.103) was showed
itsunique present in Capsicumfrutescenslongumvar.
cerasiforme (L,). P,? (0.109) and P,?® (0.197) were
restricted to Capsicum frutescens longum var.
baccatum (L.); P,° (0.118) and P,* (0.188) was re-
stricted to Capsicum frutescens longum var.
abbreviatum(L,); P,? (0.115) was showed itsunique
present in Capsicum Chinese (L,); P,'" (0.149) and
P,? (0.191) were restricted to Capsicum frutescens
longum (L,); similarly P,” (0.110) was showed its
unique present in Capsicumbaccatumvar. melegueta
(42); Followed by P,™ (0.12) was showed its unique
present in Capsicum annum (L,,). Capsicum
pubescens (L.,), Capsicum baccatumvar. pendulum
(L,,) and Capsicumbaccatumvar. microcarpum(L.,,)
werefailed expresstheir restricted expressioninthis
region. Region 3illustrated 19 bandsin different posi-
tionsin thebanding profile. P,? (0.213) was observed
in Capsicum pubescens(L.,) and Capsicumfrutescens
longum var.abbreviatum (L,); P, (0.244) were
showed its presencein Caps cumfrutescenslongum
var. baccatum (L,), Capsicum baccatum
var.melegueta (L,,) and Capsicum baccatum var.
microcarpum(L ,.). P,"" (0.287) was showed by Cap-
sicum frutescens var. fasciculatum (L) and Capsi-
cum frutescens longum (L ). P,"® 90.292) was ex-
pressed jointly in Capsicumbaccatumvar. pendulum
(L,,) and Capsicum baccatumvar. melegueta (L ,,).
P, (0.201) was showed it expression only in Capsi-
cum frutescens var. fasciculatum (L,). P,> (0.219)
was restricted to Capsicum frutescens abbreviation
(L,); P,” (0.224) was showed its unique presencein
Capsicumbaccatum(L,); P,? (0.225) wasrestricted
to Capsicumfrutescenslongumvar. baccatum (L.).
P,™(0.258), and P,'* (0.278) were restricted to Cap-
sicumfrutescenslongumvar. abbreviatum(L,). P,*
(0.270) was showed its expression only in Capsicum
chinense (L,); P,* (0.270), P,° (0.236) and P,*
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90.256) were restricted to Capsicum frutescens
longum (L,,). P,? (0.208) was restricted to Capsi-
cum baccatum var. microcarpum (L ,); P,° (0.222)
and P,"® (0.261) wererestricted to Capsicumannum
(L,,)- Capsicumpubescens(L ), Capsicumfrutescens
longum var. conides (L,), Capsicum frutescens
longumvar. carasiforme (L), Capsicum baccatum
var. Pendulum (L ;) and Capsicum baccatum var.
melegueta (L,,) werefailed to expressinthisregion.
Region 4 contained twenty four bandsin different posi-
tions. P, (0.309) showed itspresencejointly in Capsi-
cum pubescens (L.,), Capsicumbaccatum(L,), Cap-
sicum frutescens longum var. cerasiforme (L) and
Capsicumchinense(L,). P, (0.312) wasshowed its
expression in Capsicum frutescens longum var.
conides (L,) and Capsicum frutescens longum var.
abbreviatum (L,). P,> (0.315) was shared by Capsi-
cumfrutescenslongumvar. baccatum (L) and Cap-
sicumbaccatumvar. microcarpum(L.,,). P,° (0.329)
was showed its presence commonly in Capsicum
baccatum var. pendulum (L,,) and Capsicum
baccatum var. melegueta (L,,). P,"* (0.354) were
showed its presence in Capsicum frutescens var.
fasciculatum, Capsicum frutescens longum var.
abbreviatum (L) and Capsicum baccatumvar. pen-
dulum (L,,). P,*® (0.376) was shared by Capsicum
pubescens (L) and Capsicumbaccatum(L ) and P,”
(0.388) was showed its presencejointly in Capsicum
frutescens longum var. abbreviatum (L) and re-
stricted to Capsicum frutescens abbreviatum (L.,).
P,°(0.349) was showed itsexpressiononly in Capsi-
cumfrutescenslongumvar. conides(L ). P,** (0.367)
was showed itsunique presencein Caps cumfrutescens
longumvar. baccatum(L ) P,* (0.365) wasrestricted
to Capsicumfrutescenslongumvar. baccatum (L.).
P,’ (0.334) wasdemondtrated itsexpressionin Capsi-
cumChinese(L,). P,” (0.357) wasrestricted to Cap-
sicum frutescens longum (L, ). P,% (0.337) and P,%
(0.396) were expressed only in Capsicumbaccatum
var. pendulum (L ). P,** (0.360) and P,** (0.390)
wererestricted to Capsicumbaccatumvar. melegueta
(L,,). Capsicum baccatum var. microcarpum (L ,)
showeditsexpressioninP,** (0.351), P,*° (0.385) and
P,% (0.393). Capsicumannum (L ,) showed its ex-
pressoninP,!, P° and P, and their Rf valuesrespec-
tively 0.303, 0.340 and 0.399. Capsicum frutescens
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var. fasciculatum (L), Capsicum pubescens (L),
Capsicum baccatum (L) and Capsicum frutescens
longumvar. abbreviatum (L) werefalled toexpressin
thisregion.

Region 5 obtained 18 bandsin different positions.
P," (0.470) was showed its presence and expressed
the similarity between Capsicum frutescens var.
fasciculatum (L) and Capsicum frutescenslongum
var. cerasiforme (L,). P.'® (0.483) also showed the
similarity between Capsicumbaccatum(L ), Capsi-
cum baccatum var. microcarpum (L,,) and Capsi-
cumannum(L ). P," (0.489) were expressed com-
monly in Capsicum pubescens (L.); Capsicum
chinense (L) and Capsicumfrutescenslongum(L, ).
P." (0.472) was present only in Capsicumfrutescens
abbreviatum(L.,). P," (0.472) was showed itsunique
presencein Capsicumfrutescenslongumvar. conides
(L,). P,*(0.471) wasrestricted to Capsicumfrutescens
longumvar. baccatum(L..). P,*” (0.486) was showed
its expression only in Capsicum frutescens longum
var. abbreviatum (L,). P.* (0.435) and P,** (0.478)
wererestricted to Capsicumchinense(L,). P.° (0.452)
was showed itsunique presencein Caps cumfurtescens
longum (L,.). P.* (0.410) and P,° (0.438) were re-
stricted to Capsicumbaccatumvar. pendulum(L ).
Capsicumbaccatumvar. melegueta (L ) showed its
expressionin P.? and P,'° and their rf val ues respec-
tively 0.413 and 0.461. P2 (0.416) and P. (0.447)
were restricted to Capsicum baccatum var.
microcarpum (L_,). P.* (0.424) and P_® (0.449) was
restricted to Capsicumannum(L ). Region 6 showed
17 bandsindifferent positions. P,? (0.503) was showed
itspresenceand expressed the simil arity between Cap-
sicum frutescens longum (L, ) and Capsicum
baccatumvar. melegueta (L ,). P.> (0.520) wasillus-
trated in Capsicum chinense (L ), Capsicum
baccatum var. melegueta (L,,) and Capsicum an-
num (L,,). P,” (0.534) was shared by Capsicum
frutescenslongum (L) and Capsicumannum(L ).
P," (0.576) showed its presencejointly in Capsicum
baccatum var. microcarpum (L,,) and Capsicum
annum (L,,). Capsicum frutescens longum var.
abbreviatum(L,) showed itsexpressionin PP *and
P,'* and their Rf val uesrespectively 0.500, 0.522 and
0.579. P2 (0.542) and P,*® (0.570) wererestricted to
Capsicumchinense(L,). P,** (0.567) was showed its

presence only in Capsicumfrutescenslongum (L, ).
P (0.506) and P.* (0.517) wererestricted to Capsi-
cum baccatum var. pendulum (L,,). Capsicum
baccatumvar. melegueta (L ,,) showed itsexpression
inP.!, P and P, and their Rf valuesrespectively
0.555, 0.573 and 0.593. Capsicum frutescens var.
fasciculatum(L ), Capsicumfrutescens abbreviatum
(L), Capsicumpubescens (L ,), Capsicumfrutescens
longum var. conides (L,) Capsicum baccatum (L),
Capsicumfrutescenslongumvar. cerasiflorme(L ),
Capsicum frutescens longum var. baccatum (L.),
Capsicum baccatum var. microcarpum (L,,) and
capcisumannum (L, ,) werefailed to expressinthis
region. Region 7 contained Nine bands P2 (0.680) was
shared by Capsicum Chinense (L ) and Capsicum
baccatum var. meleguta (L,,). P,? (0.618) and P/
(0.683) were restricted to Capsicum frutescens
longum var. abbreviatum (L,). P,% (0.663) was ex-
pressed only in Capsicum frutescens longum (L, ).
P_3(0.621) was present only in Capsicumbaccatum
var. pendulum(L ,,). P,> (0.640) wasobtained only in
Capsicum baccatum var. melegueta (L ). P,*
(0.626) was showed itsunique presencein Capsicum
baccatum var. microcarpum (L,). P,* (0.612) and
P.7 (0.666) wereredtricted to Capsicumannum(L ).
Capsicum frutescens var. fasciculatum (L), Capsi-
cum frutescens abbreviatum (L,), Capsicum
pubescens (L), Capsicum frutescens longum var.
conides (L,), Capsicum baccatum (L) Capsicum
furtescens longumvar. cerasiforme (L), Capsicum
frutescenslongumvar. baccatum(L ) and Capsicum
chinense (L) werefailed to expressinthisregion.
Region 8 showed 11 bandsin different positions.
P, (0.702) was showed their presence and similarity
between Capsi cumfrutescenslongum(L ) and Cap-
sicumannum(L,,) P.° (0.778) was showed its pres-
ence jointly in Capsicum baccatum var. pendulum
(L,,) and Capsicum baccatumvar. melegueta (L ).
P,'° (0.792) was shared by Capsicum Chinense (L,)
and Capsicum frutescens longum (L,). P,? (0.719)
and P,'* (0.795) were restricted to Capsicum
frutescenslongumvar. abbreviatum(L,). P2 (0.722)
and P2 (0.775) wereredtricted to Capsicum Chinense
(L,). Capsicum frutescens longum (L) showed its
expressionin P, P> and P,” and their Rf valuesre-
spectively 0.730,0.739 and 0.761. Region 9illustrated
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with 10 bandsindifferent positions. They failed to ex-
pressthesimilarity between the cultivars. P,* (0.838)
was showed itsexpression only in Capsicumfrutescens
var. abbreviatum(L,). P2 (0.873) was obtained only
in Capsicumfrutescenslongumvar. conides(L ). P,’
(0.868) was showed itsexpression only in Capsicum
baccatum (L,). P, (0.884) was showed its unique
presence in Capsicum frutescens longum var.
cerasiforme (L ). P,* (0.846) was restricted to Cap-
sicumChinense(L,). P,° (0.865) waspresent only in
Capsicum frutescens longum (L,.). Capsicum
baccatumvar. melegueta (L ,,) showed itsexpression
in P, and P° and their Rf values respectively 0.812
and 0.879. P,* (0.862) was restricted to Capsicum
baccatum var. microcarpum (L,.). P,> (0.817) was
showed itsexpressiononly in Capsicumannum(L.,).
Region 10 showed nine bandsin different positions.
They failed to expressthe similarity between the culti-
vars. P, ? (0.913) was present only in Capsicum
frutescens var. fasciculatum (L,), P,° (0.938) was
showed its unique present in Capsicum frutescens
abbreviatum(L,). P,* (0.935) wasredtricted to Cap-
sicumpubescens(L,). P, ° (0.940) was obtained only
in Capsicumfrutescenslongumvar. conides(L ). P, ?
(0.944) was showed itsexpression only in Capsicum
baccatum (L,). P,,’ (0.941) was showed its unique
presence in Capsicum frutescens longum var.
cerasiforme(L,). P,;' (0.908) wasexpressed only in
Capsicumfrutescenslongumvar. baccatum(L.). P, 2
(0.933) was present only in Capsicum frutescens
longum var. abbreviatum (L) and P, ° (0.955) was
restricted to Capsicumbaccatumvar. melegueta (L ).

With referenceto the morphol ogical charactersand
protein profilethevariability among thefourteen culti-
vars of Capsicum (Figure 2). The present study re-
ved ed that, the sel ected fourteen cultivarswereeasily
distinguishable by SDS-PAGE protein pattern and
morphologica characters. Protein markersare practi-
cal, useful genetic and biochemical markersaswell as
good estimatorsof genetic variability in plant popul a
tions™. Thepresent study al so coincided with this, the
presence or absence of chemical constituent hasbeen
found useful in the placement of theplant intaxaomic
categories. Protein and isozymes (esterase, peroxidase)
hasbeen utilized tofind thegeneticlineageof different
plantsand cropg1317182428293133 Proteinvarigtionsare

theimportant and powerful tool which has often used
for thispurpose. The present study confirmed therole
of proteinin speciesdiversity variation, and similarity
between the selected taxa. Each regionisoccupied by
different protein in theform of band (s) andisrepre-
sentative of the expression of aparticular gene.
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