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CHARACTERISATION OF GINGER GERIM PLASM

BASLED OMNISOZYME POLYMORPHISM
B SASHRUMALR, JOIN T ZACHAIIA M and A, SHAMINA
Indlian Bastitete of Spices Resenrch ‘ - 'l“

iviarikunnu Post, Calient 673 012, Kerala

Fourteen accessions of pinger collected trom Kerala and north castern staies were studicd

for variations wn the pattern of four isozyme viz., acid phosphatuse, polypheiol oxiduse 7
("PO), superoxide dismutase (SOD) and peroxidase (MRX). Amang them, acid phosphatase A iy
showed maximum number of bands followed by SOD while PRX had very few bands. "

Though the variability in the population under studics was low, the accessions collected

{rom Kerala were distinet from these collected I‘rmn rorlhczlswm stales. Dendrograms were
prepared on the basis of average similarity of the «c 5 ong in isozyme profile.

INTRODUCTION

' Ginger (Zingiber officinale Rosc.) is
considered to have uriginated in the southeast
Asia. Many ginger cultivars, identificd only by
their locality of cultivation/collection are
available in the country, Lack of clearcut
morphological features coupled with the cultivar
specific characters makes the identitication of the
cultivars rather difficult. Biochemical and

molecular markers asseme sipnificance i this

context. Hse of biochemicnl markeos in

germplasin characteriselion/organisation his been
demonstrated in certain plantation craps {
Jibouri and Adham 1990; Shamina ¢f of., 1997,
1998). Isozyme being muitiple forms ol cnaynwe

profeins, are primary gene products; variation in
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i
their sttucture should pree celiable bitasmation

un the variability in the genome. The present work
is an attempt to charsclerise D accescions of
ginger conserved at the National Ginger
Gemplasm Repository of the Indian nstitute of

Spices Research, Calicut based on their isozyme.
prefife, '
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MATERIALS AND METHODS oo
Fourteen accessions of pot grown

~ singer plants were used for this study (Table 1),

Prefiminary screening of thizomes, pscudostems

ind feaves of diffeient maturity revealed that™
young leaves including the first unfurled leafand

two o three expanding leaves from top
dovriward were found suitable for isozyme
stdies. Enzyme extracts were prepared with

three to 3.5 ¢ of leafl tissues in five m) of i
preciiled extraction buffer (Bhat er al,, 1992)77 7"
Fiitered hemogenate then centrituged was at 15, 20
930 x g for 20 minutes at 4° €, The supernatant 7. o
wits kepl frozen uatil use. ' s

The procedure eutlined by Hames |
{1990) was lfoliowed Tor polyacrylamide gulaiei
clectropharesis (PAGE) using mini-dual mode! 0y




Table |1, Ginger necessions collected for isueyme

polymaorpliic studies

Ace. Ne Popular nane/details

focation

235 Palai Local Palai, Kerala
237 Konni Local Konni, Kernla
262 Bisalparh Tripura
203G market colleetion Piipura
203 G marhet colivetion Tripura
207 Lembueherra morkey Tripura
A71 0 Gole ket eollection Triprn
2700 ANowrthala miaihel Tripern
SR Ranealpat gy ket Fripuira
I8A Fainnslgat market Pripuia
N L I TE N NIRRT Peijnna
289 Ranibaza lripura
243 TCAR Res, Cmnplux. .",&Izillmlg Assaim
291 Jorhat Assam

e ——— e

vertical stab gel clectraphoretic system (Genei,
India). About 25 1o 50 ol extract was loaded
ontop ol the pels and the electrophoresis was
carried out at a constant 70 Vountil proper
stacking was achieved followed by 150 V until
the tracing dye reached the other end ol the pel.
he activity staining was performed for 50D,
PRANLPPO and acid phissphotase as detailed by
Riavindianath and 19 Wovich (1975), Shimoni and
Renveni (1988), Mabadevan and Sridhar (1950)
and Sadasivian and Manickam (| e,
respectively, Aler stitning,

the peis were fixed
i seven per cont

acetic acid and bands wero
recarded. Electropharetic mobility (Im) valyes
were caleulated for each hang
constructed. Electrophoretie analysis was

repeated twvice for oach

und ZYMOogran was

accession. lsozyme
Profiies were compied and the paired allinity
:miic_s.'s (PADY were caleulated ag deseribed by

AL LELe spmen o . FRem s
Peiveldu v s v ew g, Dased (IR REHTS peicent

siilarity, dendrogran: wag prepared as per
hictarchical cluster analysis using SPSs hackage
(SPSS Professional Statistics version ¢ l).

RESULTS AND DISCUSSION
Among,

the four isozvines studied acicl
phosphatase

ad maxinum number o bands (0.

Hhollewed by SOD (5-6), palyphieno! oxidis

I e gy oy
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Sasikumar e al,
(3-4) and PRX (1-3). Por cent similarity index
(PAT) for the accessions ranged between a
maximum of 100 and a miniraum of 85 indicating g
(he narrow range of variability. Many accessions. L
have maximum PAJ value (Table 2), Results on
the cluster analysis in the agelomeration schedule
identified the clusters as being combined at each
stage (Table 3). The dendrogram (Fig.:1) 7
indicated not only the linkage groups of they
cluster but also the alfinity between thel’s'--'
aceessions. Actual length of the branches in the -
dendrogram was inversely proportional to the
averape similarity of each proup as they were ;
fused. Thus accessions included instage 13 (Acc. ik
235 and 283) represent the most distant clusters.
One cluster consisted of Accessions 283,285and -
284 whereas the other group consisted of the -
remaining accessions, N

In general, the variability for the four
isozymes was low i the population studied, But
the accessions collected . ifrom nearby
geographical areas tend 1o cluster together. Thus
accessions (Ace.235 and 237) had 100 per cent
similarity and they formed one cluster, Both these
Recessions were collicted from Kerala, Similarly,
the other accessions which had 100 per cent
similarity were collected from West Tripper
district, However, Accession 262, though
colleted from Bisalgach arca (farmer’s plot) in
Tripura had high similarity (100%) with the
aceessions coilected from Kerala (Ace.235 and
237). Bue possibility of this unexpected similarity -
is that the accession collected from Tripura may
be a duplicatc collection of the accession
collected from Keraln, Large-seale introduction

ol planting material from Kerala to 'I‘ri(;uru
assames sipnificance, in this context, \

N
Further, the accessjons collected fiom -
had minimum similarity with the
accessions collected from Tripura and other
northeastern states, Average similarity between
Accession 235 and 284 and Accessions 237 and -
254 colleeled from Kerala and Tripura had the
wast similarily, Accession 202 showed less
similarity witly other 'corl!eciions from Tripura,

s ntlae: :
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Table 2. 1

Characterisation of pinger permplasm

nived affinity indices of ginger accessions using four isozyme profiles

RSP ITOL SLRP=

Ace.No 235237 262 263 265 267 271 276 283 284 - 285 286 - 289 ' 291

235 20110 20/40- 1939 19/39 19410 18739 1839 1841 [7/40 18740 19/42 18/39 19/41
6 100 974 474 05 VLY 923 878 8BS 90 905 923 927

237 . 20/40-19.39 1939 19/39 1839 18739 1841 1740 1840 19/42 18/39 19/4]
M0 974 974 974 923 923 878 85 % 905 923 927

262 . = 19739 1939 19140 18/39 18/39 18741 1740 18740 19/42 19/39 19/41
7.0 970 Y5 923 923 878 RS 90 955 923 923

203 . 4 - 1DI38 19/39 I8/38 1838 1840 1739 1839 194] 18/38 19/40

100 974 947 947 90 §72 023 o937 94,7795

265 » % . - “ 19739 18/38 18/38 18740 17/39 18/39 19/4] 18/38 19/40-
970 947 947 90 878 923 927 .94 95

267 . . - . ‘ LB/38 1B/38 19M1 1840 < 19/40 20/42 18/38 20/4]:°

LT 947 927,90 95 . 952 .94.7 i97.6 -

ek - = . - . 20140 18/38 17/37 . 18/38 - 20/40 20/40,19/39 .

, 100 947 919 "94.7 100 100 974 _
276 . 4 ’ - - - . - 1838 1737 18138 20040 20/40 19/39

MT-9L9 917 100 100 97.4 _

283 . = . . . . . . 20/41 0 20/41 20/43 18/38 19/42.

9167976 93 947 90.5 °

281 - : . . - . 19/40  19/42 17/37 18/4)
95 90.5 919 87.8

285 - - - - . - - - - . 20/42 18/38 19/41
952 94.7,.92.7

286 - - - - . - - - - . - 20/4021/43

. 100..97.7

289 - . - ’ . - - - - - Feo %y ARG T
1 \ A.-"g‘?',q.!,-‘ l
291 . . . N . . . Stk

Table 3. Agplomeration schedule using aver e

Hinkaop het

WOPH grnps

Clusters combined

Variability for the polymorphic isozy"me‘

loci was low in the population studied, However,

the trend obtained afler cluster analysis based on

Stage Cluster-1 Cluster-2 Cotlcient
| Ace. 270 Acc.289 0.000
2 Ace.271 Ace.276 (.000
3 Ace.263 Ace.265 (.000
4 Acc.235 Ace. 262 0.600
5 Ace.235 Ace.237 5.760
O Ace.27 Ace 280 23.022
7 Ace.283 Ace. 285 58.3:49
8 Ace,263 Ace.267 67.230
v Ace.271 Ace.29] 79.910
10 Avedss Ace.263 L2300
L Ace.28) Ave. 284 186735
i2 Ace,235 Ace 271 427,009
13 Ace.215 A 28] STELV M el

isozyme profile gave certain indications for

genmplasm organisation, Accessions collected from
adjacent locations showed more similarity and .

clustered together. As

within a particular geog
acictically distinet, However, this
extent o cultivars collected from fur
Similar observations were
(Shamina ef of,

andlor peographical loc
distinet morpholog

a result ginger cultivars

raphical area may not be
problem may
away places,
reported earlier in ginger
1997). Germplasm collections of .
ginger are generally based on vernacular names
ation. In the absence ofany .
ical markers, the chances of kel
duplication will be more in singer germplasm,

e
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Figo L Dendvogram using average Hoknge between groups

Present study warranted gemmplasim organisation
based on the molecular markers in pinger,
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