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ABSTRACT

In vitro somatic embryogenesis and regeneration was achieved from coty-
ledon explant of Solanum melongena L. Somatic embryogenesis by the
addition of three different pesticideslike Endosulfan and Rogor individu-
aly and in combination with Kitazin was studied at different concentra-

KEey-
WORIj?geen roung brinjd;

Pesticides;
Somatic embryogenesis,
Regeneration.

tions of these chemicalsin M'S medium supplemented with 10 mg/l NAA.
Theinvestigation was carried out to study the induction, maturation, ger-
mination and regeneration of induced embryosin relation pesticides con-

centrations. © 2011 Trade Sciencelnc. - INDIA

INTRODUCTION

Therecent devel opmentsin agro technology have
accd erated theuse of pedticidesinan enormousamount.
Pesticides arethe modern toolsto thefarmersto con-
trol pests, diseases, weedsand to increase crop yields.
A lot of work hasbeen doneontheroleof pesticidesin
providing protectionto plantsagainst weedsintermsof
cropyield™2, Only alittlework has been established
ontheroleof pesticidesin affecting biochemica char-
acteristicsof theplantg™.

Although tissue culture of Solanummelongenais
being carried out for more than 25 years, reportsre-
garding somatic embryogenesi sin Solanumme ongena
has been reported earlier in hypocotylsand |eaf seg-
ments®>¥, Thestudy of pesticidesinvitrolevel provide
asuitable sourcefor morphogenetic devel opmentsand
the analysis of molecular and biochemical eventsoc-

curring duringinductionand maturation.

Hence, present study is an attempt to study the
effect of 2 pesticideslike Endosulfan, Rogor either
aoneandin combination with other fungicideKitazin
on the devel opment of embryoidsfrom the cotyledon
derived embryogenic cdlusand their conversationinto
plantlets.

EXPERIMENTAL

Materialsand Methods

Hedlthy and uniform seeds of Solanummelongena
(L) wassdlected. Surface sterilization of the seedswas
done with a commercia detergent teepol (Reckitt
Colman, India) for 15min, 0.1% Mercuric chloridefor
10 minfollowed by washing four timeswith steriledis-
tilled water to remove traces of HgCl.,. Seeds were
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germinated in M Sbasal medium. Cotyledonsfrom 8-
10 daysold was considered asthe best explant for the
studies on basis of the percentage of response cotyle-
don segmentswere surgically excised and inocul ated
into culturetubes containing M S” media Supplemented
with 10mg/l NAA and different concentrationsof En-
dosulfan & Rogor (25, 50, 75,100, 150 and 200 ppm)
andincombination of Endosulfanwith Kitazin (10 +10,
20 + 20, 30 + 30, 50 + 50, 75 + 75 and 100 + 100
ppm) and Rogor + Kitazin (10 +10, 20 + 20, 30 + 30,
50+ 50, 75 + 75 and 100 + 100 ppm). After the addi-
tion of sucrose P of themediawas adjusted to 5.6 —
5.8 with 0.1 N NaOH in HCI. The agar was added
and heated gently with constant stirring till the added
agar was dissolved and autoclaved for 15minat 102
KPa. The cultureswere incubated at 25+ 2° C un-
der fluoroscent whitelights (1500 lux) maintained at
16:8 hr light and dark regime. Mediawith normal
micronutrients and without the addition of pesticide
was congtituted as control. All theexperimentswere
repeated thrice. The data was tabulated and ana-
lyzed statistically.

To ascertain theembryogenic nature of differenti-
ating structures, cultured tissueswere subjectedto his-
tologica study. Callusbearing somatic embryosat dif-
ferent developmental stageswasfixed inacetic acid:
acohal (1:3) then dehydrated in alcohol —Kylol series,
embedded in paraffin wax, sectioned at 10 p thickness
and stained with heamatoxylin and basic fuschin.

RESULTSAND DISCUSSION

On the observations, placement of cotyledon on
the mediawas a so important for the somatic embryo
response. It was noted that embryogenesisinduction
was morewhen abaxial surface of the cotyledon was
placed touching the mediacompared to adaxial sur-
face. Theresponse of cotyledon wasconsidered asthe
best explant for theinduction of embryogenesis. MS
mediasupplemented with NAA (10 mg/l) wassuitable
for the study of somatic embryogenesis. It was aso
sgnificant theboth induction and maturation of somatic
embryostook place onthe samemedia

With the addition of Endosulfan the percentage of
respondingincreased upto 100 ppm and then followed
decreaseintheresponsein higher concentrations of

chemical. Control cultures shown 90% response and
number of somatic embryosinduced were 33.5. So-
matic embryos frequency decreased in lower concen-
tration of Endosulfan. Thedecreasing trend of induc-
tion was seen up to 75 ppm, however, there was a
increase (24.6) noticed especidly in 100 ppm and fur-
ther decrease (18.4 & 14.5) observed in higher con-
centrations of 150 and 200 ppm respectively (TABLE
1). InRogor added mediaboth percentage of responding
aswel asinduction of somaticembryosgradualy de-
creased as their concentrations were increased. 200
ppm Rogor contai ning mediashowed lowest percent-
age of response (25.3). In both combined treated me-
diaof Endosulfan + Kitazin and Rogor + Kitazin, there
was adecreasein both percentage of responding and
number of somatic embryosasincreasingtheir concen-
trations. Both combination treatmentsexhibited same
responsewith regard to induction of somatic embryos.

Induction of somatic embryosby theincorporation
of pesticides (Endosulfan, Rogor) to the media de-
creased asincreas ng concentrationsboth individual ly
andintheir combinationwith Kitazin. Exceptiondly, in
Endosulfan added mediaat 100 ppm equated the per-
centage of responsewith control cultures.

Induction of somatic embryoswas much affected
in combined treated (Endosulfan + Kitazin and Rogor
+ Kitazin) samplesthan their individua (Endosulfan,
Rogor) treated cultures. It wasimportant to notethat,
when compared to control culturesall the pesticides
used individually and in combination showed lessre-
sponding percentage and in an induction on somatic
embryogenesis.

Torpedo and heart shaped somatic embryoswere
record frequently in control (Plate-I & Figure-a) and
both globular and early torpedo shaped somatic em-
bryoswith har ontheir surfacewereobservedin (Rogor
+ Kitazin 20 + 20 ppm) treated samples (Plate-l &
Figure-b). Matureand immaturetorpedo stage somatic
embryos were observed in Rogor presence at lower
concentration (25 ppm) (Plate-1 & Figure-c). One of
the somatic embryo with budding can be seen (arrow)
in same concentration of Rogor. Cotyledonary stage
somatic embryo was seen in Rogor at aconcentration
of 50 ppm (Plate-1 & Figure-d).

Group of embryosat variousdevel opmenta stages
withlong suspensor observed in proliferation mediacon-
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TABLE 1: Effect of Rogor and Endosulfan both individually and in their combination with Kitazin on theinduction of somatic

embryos

Concentration in ppm

No.of cultures Per centage of Aver age number of
Endosulfan Rogor Rogor + Endosulfan + maintained response somatic embryos
Kitazin Kitazin
Contral 30 20 33.5+0.1789
25 30 62.0 20.3+0.1642
50 30 70.4 22.5+0.1783
75 30 78.0 19.0+0.1152
100 30 90.0 24.6+0.1243
150 30 50.0 18.4+0.2146
200 30 25.0 14.5+0.1765
25 30 80.0 36.5+0.1782
50 30 65 24.4+0.1265
75 30 64 21.5+0.1420
100 30 42 17.4+0.2126
150 30 38 16.0+0.1230
200 30 25.3 14.6+0.1765
10+10 30 58.4 18.6+0.2357
20+20 30 52.0 17.2+0.2943
30+30 30 42.2 16.0+0.1230
50+50 30 35.0 12.5+0.1157
75+75 30 28.3 12.0+0.1711
100+100 30 16.0 10.0+0.1427
10+10 30 50.0 14.5+0.1765
20+20 30 42.2 10.0+0.1427
30+30 30 30.0 8.3+0.1859
50+50 30 250. 7.5+0.2582
75+75 30 180. 7.1+0.1475
100+100 30 15.0 5.0+0.2406

taining Endosulfan 25 ppm. Interestingly, various de-
velopmental stagesof cluster of cotyledonary embryos
at the end of 6" week was obtained from combined
treatment of Endosulfan + Kitazin (20 + 20 ppm) added
media(Plate-1 & Figurese& f).

Theindividua trestment of pesticide Endosulfan 75
ppm remarkably induced seriesof embryos(5-6), which
were confirmed their origion by histologica study. All
these seriesof embryosinduced by Endosulfan showed
synchronization with regard to maturity and germina
tion. Thisfuture can be exploited for large scal e pro-
duction of somatic embryo. In sometreated samples
undescribed structureswere a so observed. Addition
of pesticideto the mediashowed induction of only nor-
md somaticembryosinal mog dl trested samplesaong
with control, but there was no induction of abnormal

somatic embryoswere noted.

Thematured somatic embryosdevel oped from dif-
ferent samplesweretransferred to basal mediaM S +
IBA (3mg/l) and haf MSmediato view their regen-
eration capability. Theindividua pesticidetreated so-
meatic embryosonly devel oped to plantletsand somatic
embryosobtaned from combined trested samplescom-
pletely failed to regenerate. Basal and MS + IBA (3
mg/l) wassuitablethan haf M Smedia, inwhich proper
regeneration wasnot seen.

Inthe present study cotyledon explants gave best
response. Thisisin conformity with other reportg®14.
Francis Satyasealn and Jayachandran™? a so reported
theimportanceof 2,4-D incombinationwith NAA in
Somotic embryogenesisin Solanummelongena. The
source of explantsisimportant in determining regen-
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PLATE-I

Plate- 1: Somatic embryogenesisin Solanum melongenal .
Figure-a. Induction of proliferating embroygenic masswith
globular embryoswer e observed in control samples(10mg/l
NAA).

Figure-b. Globular and early tor pedo embryoswith hair on
their surfacein combined tr eated medium (Rogor +Kitazin-
20+20ppm)

Figure-c. M atureand immatur etor pedo staged somatic em-
bryoswer eobserved in medium containing Rogor at 25 ppm.
Oneof thesomatic embryowith budding can be seen (arrow).
Figure-d. Cotyledonary stage somatic embryowasseen in
media containing Rogor at 50 ppm.

Figures-e& f. Group of embryosat variousdevelopmental
stageswith long suspensor observed in proliferation media
containing Endosulfan+Kitazin - 20+20ppm.

eration of plantletsviasomati c embryogenesishasmuch
potentia for itsusein plant regeneration**28, Similar
resultswereobtainedin brinja with heavy metal g9,

The pesticides Endosulfan & Rogor were abso-
lutely necessary up to non toxic certain level and their
high leve presenceleadsto abnormal morphogenetic
devel opmentsproved withthe observations. Especidly
individua trestment of Endosulfan at suitable concen-
tration (100 ppm) used in the present study to induce
seriesof somatic embryosinvitrolevel.
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ABBREVIATIONS

NAA — Naphthelene Acetic Acid, IBA — Indole
ButericAcid, MS—Murashige & Skoog’s.
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