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Regeneration of Eggplant Through Anther Culture
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Abstract: The study was conducted to develop a protocol for anther culture of eggplant. Six eggplant
cultivars viz., Dohazari, TPM 31, Laffa S, Tshurdi L., ISD-006 and Jessore 1. were implanted on MS medium
with different hormone supplements viz., 2mg L™ NAA+2mg L7 BAP, | mg L' TAA + 2mg L.7' BAP and
2mg L.7' 2, 4D + 2 mg 1.7 BAP for callus induction. The highest survivability of anthers (35 %) and the highest
percentage of callus induction (30%) were recorded in cv. ISD-006 with 2 mg L™ NAA + 2 mg L™ BAP
supplemented MS medium. The minimum days (27.25) required for callus initiation in the cultivar ISD-006 on
MS medium with hormone supplement 2mg I.7' 2-4,D + 2 mg L.~ BAP. Anther derived calli of eggplant cultivars
were transferred to MS medium with various combinations and concentrations of auxin and cytokinin for shoot
regeneration but the calli did not produce any shoot. Root formation was observed from the cultured calli. For
different parameters in root formation, the cultivar ISD-006 showed the best performance followed by Jessore
1. Among the media, MS medium with 2 mg I.7' NAA +2 mg L.™" BAP and MS medium with 2.5 mg I.7' NAA

+2 mg L.”' BAP showed better performance with insignificant variation.
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INTRODUCTION

Eggplant (Solanum melongena 1..) belongs to the
family Solanaceae and is one of the most popular,
palatable and nutritious vegetable crops in Bangladesh.
Tt is the second most important vegetable crop next to
potato in Bangladesh in respect of total areas in
production'”. Tt is cultivated in 15% of total vegetable
cultivated land and 80 lakh farm families are related with
eggplant cultivation. About 40 million people earn their
livelihood on eggplant cultivation”. But infectious
diseases like Phomopsis fruit ot and foot rot and the
insect shoot and fruit borer limit harvest target of
eggplant. Thus contribution of eggplant growers to
national economy is jeopardized. As a result, eggplant
improvement has taken a considerable interest of
researchers in different areas of biotechnology. One very
popular approach for this purpose is anther culture. Tt is
one of the most promising parts of tissue culture to obtain
haploid and doubled haploid plants. Haploid was first
produced by Guha and Maheshwari™. By deubling the
chromosomes in haploid plants, it is possible to obtain
completely homozygous lines in a short time thereby
providing a method for speeding up and increasing the
selection efficiency™. Anther culture has since been
successfully applied throughout the world with many
different species and genera. With intensive application
anther culture to species of economic importance,
progress has been made on the cereals, such as barley™,

wheat'®, linseed™ rice” and Solanaceous crops, namely
pepper” and potatoes!"”. Very few researches conducted
on anther culture of eggplant. Raina and Iyer!""! were the
first to start anther culture in eggplant. In 2003,
Prabhavathi et al'? were able to regenerate some plants
from eggplant anthers. However, the anther culture
protocol for eggplant needs to be developed allowing
more economic production of eggplant in Bangladesh.
Considering the above facts, this research program aims
to optimize the efficiency of the anther culture technique
for the production of haploid plants and to incorperate
this method in the eggplant breeding programs of
Bangladesh.

MATERIALS AND METHODS

The study was carried out during the period from
December, 2003 to November, 2004 at the Integrated Pest
Management Taboratory, Department of Plant Pathology
and Biotechnology  Laboratory, Department of
Biotechnology, Bangladesh Agricultural University,
Mymensingh.

Plant material: Six eggplant cultivars viz., Dohazari,
IPM 31, Laffa S, Ishurdi L, ISD-006 and Jessore L. were
used. Donor plants were grown in field condition. Before
sowing, seeds were treated with hot water by Vegetable
Seed Treating Plant to ensure disease free healthy
seedling production. Seedlings were raised in plastic trays
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in the net house. Forty eight days old healthy seedlings
were transplanted in the field followed by watering.
Fifteen healthy seedlings of each cultivar were
planted in each sub plot by maintaining plant to
plant distance 75cm and line to line 1 m. Each plot
was fertilized with Cow dung (10000 kg ha™"), il cake
(500 kg ha™), Urea (130 kg ha™), T.8.P. (125 kg ha™),
M.P. (100kg ha™).

Collection of flower buds: Flower buds were collected
before anthesis period when the microspores were at the
early to mid uninucleate stage. The developmental stages
of the microspores were determined in using microscopic
slides prepared according to the acetocarmine squash
method™.

Culture media: The MS medium was used for callus
induction with different concentration and combination
of auxin (NAA, TAA, 2, 4-D) and cytokinin (BAP). For
plant regeneration, MS medium was used with different
concentration and combination of auxin (NAA) and
cytokinin (BAP, Kinetin) (Table 2).

Culture techmique: Flower buds were surface sterilized
by immersion in 70% ethanol for one minute and
subsequently rinsed three times with sterilized distilled
water. Thereafter, the anthers were isolated and plated on
the callus induction media (1 anther/test-tube) and
incubated at 25°C in dark condition™. Six to seven weeks
after inoculation, the calli attained convenient size and
were transferred onto regeneration medium where they
were cultured at 25°C under 16 h photoperiod.

Data recorded: To investigate the effect of different
treatments and response of different cultivars, data were
recorded on different parameters of callus induction and
root formation"?.

Statistical analysis: The data for the parameters recorded
in the present study were statistically analyzed by the
statistical package MSTATC and Microsoft Excel
wherever applicable. The experiment was conducted in
growth room (IPM Laboratory and Biotechnology
Laboratory) and arranged in Completely Randomized
Design. The analysis of variances for different parameters
was performed and means were compared by the
Duncan’s Multiple Range Test.

RESULTS AND DISCUSSION

Callus induction: Result of Table 1 showed that among
the six cultivars, ISD-006 showed the highest percentage
(32.66) of survivability followed by Jessore 1. (25.66) and
Tshurdi L. (24.66) and showed significant difference. The

least survivability (19.58%) was recorded in TPM 31.
Dohazari and Laffa S ranked third and were not
statistically different.

Callus initiation from the anthers of eggplant
cultivars started approximately after 28 days of culture.
The cultivar Jessore T, took mimimum time (28.25 days) for
callus initiation followed by ISD-006, Ishurdi T, and
Dohazari. Requirement of time of these cultivars for callus
initiation was significantly different. Time required for
cultivar TPM 31 and Laffa S was not significantly different
and they required maximum time (38.41) for callus
initiation. The cultivar ISD-006 performed significantly
better as compared to other cultivars for callus induction
followed by Jessore L and Ishurdi L with significant
difference. Performance of the cultivar IPM 31 was the
least among all the cultivars.

Among the three callus induction media, M3
media containing 2 mg L~ NAA + 2 mg L™ BAP
showed the best result for per cent survivability
followed by MS+1mg L' IAA+2 mg L' BAP and
M3+ 2 mg L™ 2,4-D + 2 mg L.~ ! BAP which were
significantly different (Table 2).

MS media containing 2mg L' 2, 4-D+2mg L~ BAP
took mimmum time (32.54) for callus mitiation followed by
MS media containing 1 mg L™" TAA + 2 mg L.™' BAP
which was not significantly different. This result is in line
with the findings of Prabhavathi et afl'"). MS media
containing 1 mg L™ NAA + 2mg L™ BAP teok maximum
time and significantly different than other two indicating
those days to callus initiation was found to be influenced
by different hormone supplementation for anther culture
of eggplant.

Table 1: Effect of cultivars on callus induction

Survivability Days to callus Callus

Cultivar of anther (%) initiation induction (%)
Dohazari 21.66¢ 3533b 18334
ISD-006 32.66a 2841d 26.66a
Laffa s 21.66¢ 3841a 17.58d
Ishurdi L 24.66 b 3L.66¢ 20.00¢
IPM 31 19584 37.66a 1533e
Jessore L 25.66b 28254d 22330
LSD g5 1.06 1.31 1.31
CV (%) 8.90 5.01 8.00

Table 2:  Effect of media with different horrmone supplementation on callus

induction
Media with
different hormone Survivability Days to callus  Callus
supplementation of anther (%0) initiation Induction (®9)
MS+2mgL™ 2733 a 34.50a 22.79a
NAA +2mg L7 BAP
MS+1 mg L' TAA + 23.95b 32.83b 20.00b
2 mg L~! BAP
MS+2mgL™' 24D+ 21.66¢ 32.54b 1733 ¢
2 mg L~! BAP
LSD 105, 0.75 0.92 0.92
CV (%) 8.90 5.01 8.00
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Table 3: Effect of cultivars on root formation

No. of roat/callus at different week after explanting

Cultivars Days to root initiation No. of calli showing root 2nd 3rd 4th 5th 6th 7th
Dohazari 15.33a 1.25bc 0.33¢ 0.58¢c 1.19% 2.33bc 2.83b 3.50b
ISD-006 14.08b 2.25a 1.16a 2.00a 4.33a 4.66a 5.33a 5.66a
Laffa S 12.16¢ 0.66¢ 0.58bc 0.83bc 1.50bc 1.83¢c 2.58b 3.00b
Tshurdi T 13.00bc 1.16bc 0.66bc 1.16b 1.83bc 2.33bc 2.91b 3.58b
IPM 31 12.83bc 1.00bc 0.83ab 1.08b 1.83bc 2.41c 2.75b 3.25b
Jessore L 13.16bc 1.58b 0.58bc 1.16b 1.33¢ 2.16bc 2.75b 3.08b
LSD s 1.17 0.64 0.37 0.46 0.52 0.51 0.59 0.54
CV (%) 10.64 9.02 6.45 9.99 10.21 13.90 8.74 10.02
Table 4: Effect of media with different hormone supplementation on root formation

No. of root/callus at different week after explanting
Media with Days to No. of calli
different hormones root initiation showing root 2nd 3rd 4th Sth 6th Tth
MS+ 1 mg L7! NAA + 2mg L' BAP 15.00a 0.87b 0.41b 0.87b 1.91b 2.29h 2.95a 3.45b
MS+2mg L7 NAA+ 2 mg L™ BAP 13.04b l.4la 0.75a 1.20a 2.04b 2.66a 325a 3.66ab
MS+ 2.5 mg L7 NAA + 2 mg L7'BAP 12.25b 1.66a 0.91a 1.33a 2.41a 291a 3.37a 3.91a
LSDyns 0.82 0.45 0.26 0.32 0.31 0.36 0.42 0.38
CV (%) 10.64 9.92 6.45 9.99 10.21 13.90 8.74 10.02

Performance for per cent callus induction was
influenced by the media composition. MS media
containing 2 mg L™' NAA + 2 mg 1.7 BAP showed the
best result for per cent callus induction followed by
MS+1mgL'IAA+2mg L' BAPand MS+2mg L™
2,4-D + 2 mg 17! BAP which were significantly different.
The callus from anther of cultivar ISD-006 proliferated
better in MS medium with 2mg L™ NAA +2mg L™ BAP
than the anther from the same cultivar or other cultivars
on different media (Fig. 1a-c). In case of interaction it was
observed that the cultivar ISD-006 showed the highest
percentage of survivability on the media M3+ 2mg L™
NAA +2mg L' BAP followed by ISD-006 X MS with 1
mg L7 TAA + 2 mg L™" BAP showing significant
variation.

The cultivar IPM 31 displayed the poorest
performance for per cent survivability on M3 medium
with 2 mg L.7™' 2, 4-D + 2 mg 1.~ 'BAP. These results
indicated that interaction between cultivar and media
composition played a vital role for per cent survivability.
Days required for callus imtiation, was sigmficantly
affected by the interaction between the cultivars and
media composition. The cultivar Jessore 1. took minimum
time (26 days) on MS medium with 2 mg L™ 2,4-D+
2 mg L7'BAP followed by ISD-006 X MS medium with
2mg L.~ 2,4-D+ 2 mg L.™ BAP and ISD-006 x MS medium
with 1 mg 17" TAA+ 2 mg L™ BAP and displayed
msignificant variation. The cultivar IPM 31 and Laffa S
took meximum time (40.00 days) on MS medium with
2mg L™'NAA + 2mg L.”' BAP. From the Fig 2. it can be
concluded that the cultivar ISD-006 performed the best for
percentage of callus induction on M3 medium with
2 mg L 'NAA+ 2mg L'BAP.
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Root formation: Callus derived from cultured anther of six
cultivars of eggplant was implanted on MS medium
supplemented with NAA and BAP in three combinations.
Root was directly mitiated from cultured calli instead of
shoot on regeneration medium. Assessment on root
regeneration studied through the parameters, days to root
initiation, number of calli showing root and mumber of
roots per callus at different week after explanting. The
cultivar Laffa S performed the best for days to root
initiation. Tt took minimum days (12.16) compared to other
cultivars. Next to Laffa S, except Dohazari, other cultivars
varied insigmficantly for the parameters. Number of calli
showing root was maximum 1n the cultivar ISD-006 and
showed significant wvariations. Other cultivars varied
insignificantly for this parameter. Maximum number of
roots produced by the cultivar ISD-006. Root number
increased gradually at different weeks after explanting
which was faster during the 4th week (Table 3).
Performance of the media composition for root
formation 18 presented in the Table 4. Mimmum
days (12.25) required on MS medium + 2.5 mg L™
NAA + 2 mg L7' BAP to initiate toot which was
statistically similar to MS medium + 2mgL ™ NAA +
2mg L~ BAP. Significantly more time (15.0 days) required
on MS medium with 1 mg L™ NAA + 2 mg L' BAP.
Number of roots was the maximum on MS medium
containing 2.5 mg L™ NAA+ 2 mg L™ BAP and MS
medium containing 2 mg L™ NAA+2mg L™ BAP. These
two media showed insigmficant variation for the
parameters. This result corresponds with that obtained by
Chen"?! where he found sturdy growth of root in NAA
rich medium. In all the three root inducing media, mumber
of roots per callus mcreased with time. The increase
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la 1b 1c 1d

Fig 1a: Callus from anther of cv. ISD-006 incubationin MS +2 mg L™ NAA + 2 mg L' BAP after 45 days of culture,
b: Callus from anther of cv. ISD-006 incubationin MS + 1 mg L™ ' IAA + 2 mg L™ BAP after 45 days of culture
c: Callus from anther of cv. Dohazari after incubation in MS+2 mg L™ 2 4-D+2 mg L' BAP after 45 days of culture
d: Root development in cv. ISD-006 on MS medium with 2.5 mg L' NAA +2 mg L~' BAP after 35 days of culture

40 ODchazari oISD 006
oLaffa § o Ishundi L.
mIPM 31 m Jesgore L.

MS+NAA 2 mg L +BAPmg L™ MS+IAA 1 mgL +BAP2mgL™ MS+2,4D2mgL +BAP2 mgL™"
MS Media with diffrent hormone supplementgtion

Fig. 2: Combined effect of cultivars and media composition for percent callusinduction after 45 days of culture

457 ---Ms+NAAL m.EL:+BAP2mg L: development in the three media was significant from the

% :5 ] :ﬁ:ﬁiﬁiﬁ%ﬁir beginning up to 5th week which diminished towards 6th
".1 3' i and 7th week (Fig. 3). In caze of interaction, the cultivar
g 25 - IPM 31 took minimum time on M$ medium with 2.5 mg 1™
&2 NAA+ 2 mg L™ BAP for root initiation followed by the
C 454 other cultivars on the same medium and they displayed
'E 1 A ingignificant variation. The cultivar ISD-006 took maximum
iz 0.5 1 time on MS medium with 1 mg L™' NAA+ 2 mg L7}
0 T T T T T T 1 followed by the cultivar Dohazari on the same medium.

1 2 3 4 5 6 7 . . .
Woeks after explanting Number of roots per callus was maximum in the cultivar

ISD-006 on MS medium with 2.5 mg L™ NAA+2mg L™}
Fig. 3: Effect of different hormone supplementation on BAP followed by the same cultivar on MS medium with
number of roots per callus of cv. IS D-006 at 2 mg L7! NAA+ 2 mg L™! BAP. From the above
different weeks after explanting discussion, it can be concluded that both cultivar and
media composition affected root formation from anther
in number of roots was steady and sharp which was derived calli of eggplant cultivars.
more pronounced in MS medium containing 2.5 mg L™
NAA+2 mg L™ BAP and less in MS medium containing Shoot regeneration: The anther derived callus was
1 mg L™ NAA+ 2 mg L™! BAP. The difference for root transferred to MS medium with different concentrations
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of auxin (NAA) and cytokinin (BAP and Kinetin) and
for shoot regeneration. Observations continued for
45 days but mitiatton of shoot couldn’t be traced.
Probhavathi ef all'l observed shoot initiation in anther
derived callus of eggplant using the same medium. But, in
the present experiment, after two weeks of implanting the
callus, roots started to mmtiate. This result 1s somewhat
similar to the findings of Wang and Zapata™ who used
higher concentration of auxin and lower concentration of
cytokinin for shoot regeneration from callus. With
passage of time, they observed that callus showed root
mnduction tendency instead of shoots.

Low yield of regenerated shoots has often been a
problem in production of haploids in many crops™. The
previous efforts in anther culture had also encounted this
problem. Nichterlein et @l."” did not obtain any sheot
from anther culture in linseed but were able to improve on
this in later work!™. They observed that shoot and plant
regeneration from anthers could be induced from linseed
genotypes grown under controlled environmental
conditions in a phytotron which helped to avoid the
application of chemicals, since the plants remain healthy
until the bud harvest was fimshed. They also observed
that shoot regeneration from anther callus strongly
increased by using a modified N, medium containing
zeatin (1 mg L") with lower growing temperature (20°C) in
the growth chamber. Their findings were in line with
Hebrle-Bors  and Reinert!™ in Nicotiana tabacum and
with Keller and Stringham™; Thurling and Chay™ in
Brassica napus. Addition of AgNQ, (2 mg L") to the
regeneration medium could greatly increase the frequency
of shoot regeneration™. Koh and Loh™ reported that
continued secondary embryogenesis was possible on
hermone free medium, thereby excluding the complication
of exogenous plant growth regulators.

In summary, the result of the study indicate that the
anther culture protocol of eggplant could be improved
by allowing measures like a controlled environmental
condition for the production of donor plants, a modified
N; medium with zeatin for culture of anther callus and
addition of AgNO,to the regeneration medium.
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