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ABSTRACT KEYWORDS
Anthers of threerice hybrids (SK2096, SK2096-1 and SK2060) having late Rice;
uninucleate microspores were investigated for induction of haploid rice Anther culture;
plants. Anthers were cultured on RZM medium and RZM medium Oryza indica;
supplemented with three concentrations of yeast extract, 0.25gm L, 0.500 Yeast extracts;
gm L% 0.75 gm L. The best callusing from cultured anther obtained for Casamino acid.

SK2096-1 hybrid in RZM medium supplemented with 0.25 gm L yeast
extract. It gave 58% callusinduction. The other hybrids performed well on
RZM mediawith the other two concentrations of yeast extract. However,
the callus induction percentages obtained were less than that for SK2096-
1. For regeneration haploid plantlets anther derived calli were transferred
to MS and MSR1 media. The regeneration was very poor on MS medium
compared with MSR1 medium. SK2096-1 gave the highest regeneration
percentages, extended from 13 % to 36.6 %. Percentage of haploid rice
plants obtained was defined. The investigation showed the importance of
yeast extracts in enhancing callus initiation of the indica genotypes.
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INTRODUCTION torsinfluencing theanther cultureefficiency of indica
rice®2, It wasreported that indicarice anther culture
can be enhanced by improving thecomposition of tis-
sue culture medium especially by manipul ating plant

growth regulatorg©117 osmotic pressure adjust-

“At present, anther culture is a powerful tool for
plant breeding, offering the possibility torgpidly obtain
thegeneticdly diversehapl oidsor homozygousdoubled

haploidsfrom F1 hybrids 4. However, theuseof an-
ther cultureasaroutinetech-nique for breeding of in-
dicariceisextremely limited by the poor induction of
androgenic cali and subsequent plant regeneration. The
average frequency of green plant regeneration from
cultured anthersof indicaricewasonly 1% in com-
parison with the 10% of japonicarice®s.
Extensiveworks have been made on variousfac-

ment(*#2% and nutrientd?-23, However, the frequency
of wholeplantlet induction through androgenesisistill
lowinindicarice,

The purpose of thisstudy wasto improve callus
induction and subsequent plant regeneration of some
cultivarsof indicaricein Egypt (SK2096, SK2096-1,
SK2090) by deriving cali from microsporesand using
RZM medium fortified with 0.25, 0.50 or 0.75gL*
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yeast for callusinduction, and MSR and MSR1 media
for plant regeneration.

MATERIALSAND METHODS

Three indica rice hybrids namely SK2096,
SK2096-1 and SK2060 were grown in the experi-
mental garden of Rice Research and Training Center,
Sakha, Kafr El Sheikh, Egypt, during 2006/2007 grow-
ing season.

Closed flower buds (Boots) of rice hybridshaving
thelate uninucleate microgpores suitablefor induction
of androgenesiswere collected for conducting investi-
gation. Identification of late uninucl eate sagewas made
as described by Sharmin et al .12, Paniclesthus col-
lected werewrapped in amoist muslin cloth, sealed
within polyethylene bags and then subjected to shock
at 6°C for 10 days in the dark.

Cold treated panicles were cleaned. Individual
spikeletsfrom the middl e of the paniclesweretaken
out and put in clean and sterilized Petri-dishes. The
spikeletesweresterilized by dipping into NaOCl solu-
tion (1.2% V/V for 10 minutes). Thenthey werethor-
oughly rinsed with sterilized didtilled water. Antherswere
picked up from the central spikeletesby sterilized for-
ceps?>28 and then placed horizontally on the culture
medium RZM and culturemedium RZM supplemented
with 0.25,0.500r 0.75 g L yeast. An average of 2000
anthersof SK2096, SK2096-1 and SK 2060 cultivars
were planted. The conversion of embryogenic struc-
turesin plantswasperformed intheM S anditsmodi-
fied medium M SR1, supplementedwith1.0mg L BAP
and NAA 1.0 mg L-*hormones. Theplants of two re-
generation mediatransferred into M Smedium freehor-
monesto makestrength of plants®32, Thewd | regen-
erated plantsweretransferred into semi synthetic soil
(Peat moss/Sail, 1:1) till they becomestrong enoughto
betransferred to greenhousetill harvest.

Riceroot tipsof regenerated plantswere prepared
for determination of haploidy chromosomes as de-
scribed by Sharmin et al .4, Chromosome numbers
were determined by chromosome counting of root tips.

RESULTSAND DISCUSSION

When about 2000 anthers of eachindicahybrids
SK2096, SK2096-1 and SK2060 were cultured on

basal RZM medium, only 400 to 723 anthersrepre-
sented 20 to 36.16% produced the calli from mi-
crospores (TABLE 1). Thefrequency of induction of
callus accounted to 36.16% in SK2096, 20 % in
SK2096-1, 28% in SK2090. This data showed that
SK2096 was moreresponsiveto callusinduction than
the other two tested hybrids on RZM medium. The
percent of callusinductioninthisstudy (20%- 36.16
%) was morethan four fold (0.0-8.23 %) higher than
that reported by Chen and Lin®¥, Hakim et al.4,
Sripichittetd.[2, Shahnewaz et d .* and Ramakrishnan
et al."9 whofound poor calusability inindicaricevari-
ety. Thewidevariationin callusinduction between our
data and the data of other workerswas attributed to
many known and unknown factors, such as donor
plants, genotypic variation, mediacomposition, and
handling of cultures™®!. Thesefactorsmay haveagreater
influence on the response of androgenesis. It canaso
be concluded that RZM medium used in our study was
moreefficientin callusinduction of indicaricethan chu
and N6N mediaused by Sripichitt et al.”? which gave
cdlusinduction 1%-1.4%. Theefficient of RZM me-
dium could be due to the presence of maltosein its
gradientswhich wasfound to enhance embryo induc-
tion and plant regeneration dramatically in cereal §*°
or/and the presence of exogenous auxinswhich has
proved to bethemost efficient treatment to induce so-
matic embryogenesis. Although the process of embryo
inductionfrom cellsin cultureisnot fully understood, it
isnow generally believed that, in the continued pres-
enceof auxin, adifferential changein geneexpression
(probably associated with increased demethylation of
DNA) in PEMsoccurs®.,

When anthers cultured on basel RZM medium
supplemented with 0.25, 0.500, 0.75 gm L yeast ex-
tract, SK2096-1 hybrid showed ahigher frequency (58
%) on medium supplemented with 0.25 gm L* yeast
extract. Theother two hybrids, SK2090 and K2096,
showed ahigher frequency (43.33, 47.25%) on ame-
dium supplemented with 0.500, 0.75gm L yeast re-
spectively TABLE 1. Thisdataindicated that therate
of induction increased with the addition of yeast ex-
tract, which may have somerolein enhancing cel divi-
sion and devel opment of somatic embryosof indica
hybrids becauseit containsVitamin B group, fatty ac-
idsand Casamino acidi®*+¥, Our dataa so indicated
that rate of anther callusinduction varied with thegeno-
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type. Thisvariation was consistent with the previous
worksof Reddy et a.[¥, Bishnoi et a.[*! and Sripichitt
eta.l?. Thevariationintherateof anther callusinduc-
tion between genotypes can be attributed to the varia-
tioninthelevelsof endogenoushormonesinthetissue.
Furthermore, the variation between genotypesin the
rate of anther callusinduction might beinfluenced by
the specific pathway combining with spontaneous dou-
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bling of chromosomes. Microsporederived calli and
embryoidsoften show aneupl oids, dihaploidsand poly-
ploids®!. Ontheother hand, the mediaused for callus
induction had avaried effect for the different genotypes
of thesame speciesd?-219, A given concentration of yeast
extract gaverelatively different effectsin the percent-
age anther calusinduction of SK2096, SK2096-1 and
SK 2060 hybrids. For example, RZM supplemented

TABLE 1: Callusinduction from microsporeson RZM medium and RZM medium supplemented with 0.25, 0.50, 0.75mgL *

yeast extract (YE)
0,
Hybrids Media No. of antherscultured No. qf anthers /0 Of anthers
forming callus forming callus

RzZM 2000 723 36.16
RZM + 0.25mgL™ YE 2000 720 36

SK2096 RZM + 0.50mgL™ YE 2000 790 39.5
RZM + 0.75mgL™ YE 2000 945 47.25
RZM 2000 400 20
RZM + 0.25mgL™ YE 2000 1160 58

SK2096-1 RZM + 0.50mgL™ YE 2000 620 31
RZM + 0.75mgL™ YE 2000 230 115
RZM 2000 560 28
RZM + 0.25mgL™ YE 2000 480 24

SK20%0 RZM + 0.50mgL™ YE 2000 867 43.33
RZM + 0.75mgL™ YE 2000 333 16.66

Analysis of Variance for induction percentages

Medium 351.9462* *

Hybrid 413.0173**

Medium X Hybrid 564.9970* *

** Gignificance at 0.05%

TABLE 2: Plant regeneration of anther calli (induced on RZM medium supplemented with 0.25, 0.50, 0.75 mgL ! yeast
extract) on M Smedium

No of plantsregenerated (%)  Noof diploid rice

Callusinduction No. of calli transferred to

Hybrids media regeneration medium  Green Albino Green Albino Obtgl:;tls(%)
RZM 74 0.00 0.00 1 0.00 0.00
copos  REM *+025mgL YE 31 20(64.5) 11(355) 0.00 31 17 (85)
RZM + 0.50 mgL'l YE 18 0.00 0.00 0.00 0.00 0.00
RZM + 0.75 mgL'l YE 98 0.00 0.00 0.00 0.00 0.00
RZM 43 0.00 0.00 1 0.00 0.00
o005, REM *025mgL ™ YE 93 8(86) 9(97) 6(65) 32 5 (62.5)
RZM + 0.50 mgL'l YE 28 0.00 0.00 0.00 0.00 0.00
RZM +0.75 mgL™! YE 12 000 1(83) 1(83) 2 0.00
RZM 32 0.00 0.00 0.00 0.00 0.00
SK2090 RZM + 0.25 mgL'l YE 19 0.00 0.00 0.00 0.00 0.00
RZM + 0.50 mgL'l YE 22 0.00 0.00 0.00 0.00 0.00
RZM + 0.75 mgL'l YE 13 0.00 0.00 0.00 0.00 0.00

with 0.75 gm L* was more effective for SK2096, effectivefor SK2090. Two ways anaysisof variance
indicated that anther callusinductionisdependent on

whereasRZM supplementedwith 0.50gm L*wasmore
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themedia, genotypesand theinteraction betweenthem
TABLE2.

Theanther calli formed from microspores cultured
on basal RZM medium and basal RZM supplemented
with 0.25, 0.500, 0.75 gm L%). yeast weretransferred
to theregeneration mediaM Sand M SR1 (Table Gen-
eraly, the percentage of regeneration of thethree hy-
bridswas extremely high on MSR1 mediumin com-
parisonwithMSmedium TABLE 1. Theregeneration
of the three hybrids on MS medium was very poor,
except for the calli formed from microspores of
SK 2096 cultured on RZM supplemented with 0.25
gmLyeast, gave 74.19 % regenerated plants.

In Sk2096-1, between 13%-36.5% of the anther
cdli induced on RZM medium and RZM mediasupple-
mented with 0.25, 0.500, 0.75 gm L yeast regener-
ated plants. In SK2096, between 8%-10% of the an-
ther cdli induced on RZM medium regenerated plants.
Ontheother hand, theregeneration frequency wasless
than 4% in Sk2096. The percentage of a bino plants
ranged between 5.5% and 39%. Datta*! reported that
theextent of dbinismismainly attri buted to genetic back-
ground of the donor plants. However, our dataindi-
cated that theanther calli, derived from the same hy-
brid SK2096-1, gave adifferent percentage of albi-
nism TABLE 3. Interestingly, it wasnoticed that anther

cali developed on RZM supplemented with 0.25gm
L yeast extract gave ahigher percentage of albinism
on M SR1 medium and this percentage decrease with
increasing the concentration of yeast extract (TABLE
3). Therefore, we can infer that albinism may be af-
fected by thenutrient of themediawhich not only pro-
videsnutrition to the microspores but al so directsthe
pathways of embryo development. The frequency of
the undifferentiated dead brown calli was higher in
SK2090 and Sk2096 than SK2096-1. Thismight be
dueto the del eterious effect of endogenous hormones
hormonein SK2096-1 and exogenous hormonesin the
regeneration medium.

Thegreen plantletsregenerated from theanther cali
wereexaminedfor theploidy level. The percentage of
diploid plantsranged between 62.6%t0 85% onMS
medium TABLE 2 and between 66.6% and 100 % on
MSR1 medium TABLE 3.The frequency of diploid
plantswasvery highin anther callusinduced on RZM
medium supplemented with 0.25 gm L yeast extract.
SK2096-1 gave agood performance on MSR1 me-
dium compared with the other two hybrids.

Thesuccessrate of anther cultureinindicariceis
ill limited duethelow frequency of from microspores
and subsequent regeneration of green plants. Further
studiesarerequired.

TABLE 3: Plant regeneration of anther calli (induced on RZM medium supplemented with 0.25, 0.50, 0.75 mgL ! yeast

extract) on M SR1 medium

CallusInduction No. of calli transferred

No of plants regenerated (%) No of diploid rice plants

Hybrids media to M SR1 medium oreon Albino coots Tow obtained (%)
RZM 143 7(4.8) 8(5.6) 3(0.04) 18 5(71.4)
scones | FEM 025 mgL™ YE 77 4(5.0) 4(5.2) 2(26) 10 4 (100)
RZM + 050 mgL™ YE 79 3(3.8) 1(13) 3(3.8) 7 2 (66.6)
RZM +0.75mgL™ YE o1 5(5.5) 0.00 6 (6.6) 11 4(80)
RZM 37 8(216)  2(54) 2(5.4) 12 5 (100)
scoooey  TEM 02 mgL™ YE 23 3(130) 9(39.)) 000(0.00) 12 2 (66.6)
RZM + 050 mgL™ YE 34 11(324) 2(12) 2(5.9) 15 8(81.8)
RZM +0.75mgL™ YE 11 4(364)  1(91) 000(000) 5 3(75)
RZM 84 0.00 2(24)  000(000) 2 0.00 (0.00)
RZM +0.25mgL™ YE 72 1(14) 11(153) 000(0.00) 12 0.00 (0.00)
SK2090 RZM + 050 mgL* YE 130 1(0.77) 8(6.2) 1(0.77) 10 0.00 (0.00)
RZM +0.75mgL™ YE 37 0.00 2(54)  000(000) 2 0.00 (0.00)
GS.Khehra, GS.Sidhu, H.S.Dhaliwal; In. SMohan
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