


Senescenceof leaves,especiallychalof [he

flag leaf,\Vasslower in [he DH lines [han
in [hechecks.Theselineshadlongbold .

graioswi[h whi[e kernel.RCPL1-29,RCPL
1-27,and RCPL1-2'1were resis[am[Oleaf

blas[ under field condi[ions, whereas

improvedcheckIETl3459andBaliwere.

bo[h suscep[ible [O blas[ (Table 2). In
addi[ion, Bali lodgeda[ ma[urity,whereas
IET13459andIETl378310dgedonly under
high-fenili[y conditions. In contras[, [he
DH lines did nOllodge even under high-

fenili[y conditions. Hulling percemages
of [he DH lines were 83%in RCPL1-27,

. \

80%in RCPL1-29,and 79%in RCPL1-24 difference(4.7 [la'l in Manipur and 4.9[

(Table 2). Milling percemages\Vere76% ha'\in Meghalay

~

r Noblas[inCiden

.

cewas

in RCPL1-27,73%in RCPL1-29,and65% recordedin rhe 'H linesinanyofthe five
inRCPL1-24(Table2). S[;)t~s.Average.ieldimprovememover

. Amultilocation[rialwasconducted localcheckswas146%in Mizoram,36%in
onregionalresearch~rmsduong[he1998 Meghalaya,28%inArunachalPradesh,19%
\Ve[ seascÜ1'rnTivesta[es (Arunachal-íñ Manipur,ancr

f
'7%lnNagaland. ---

Pradesh,Manipur, Meghalaya,Mizoram,
and Nagaland)of [he Nonh Eas[ernHill. Reference
TheaverageunmilledyieldsofRCPL1-29, GUP[JHS,Bonhaku DN.1987.lmprovedrmeof

RCPL1-27, and RCPL1-24 were3.3,2.5, callusinductioofromriceamherculture

ancl 3.1 [ha-I reSpec[ively. The yield followingmicrqscopiCstagingof ., .. - mlcrosporesIOjlronalum-haematOxyhn.
performanceof RCPL1-29111Mal11purand Theor.Appl.Genet.74:95-99.
Meghalaya did no[ show a significant i. . . . . . . . . . .
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@Peteiand Mocoi:two ricecultivarsdeveloped
throughanther.culturein Argentina
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Wedeveloped[\VOricevarieties,Pereiand
Mocoi, [hrough anther culture. These
varie[ies were released in 1997 for

commerciaJcultivationin Argentina.Pe[ei

was deveJopedfrom a cross involving
cul[ívarsQuellaamI Guayquiraro,which
\Veremadeavaibhle [O[he rice program

a[ [he Julio Hirschhorm Experimental

S[a[ion,FCAF.Selec[edplamsfrom [he F,
population of [his cross were used for
anrher cul[ure a[ [he bio[echnology

laboratory, FCA, UNNE. Mocoi was

developed from crossing[WOFIs (H342
and H161-28-2-2-1).H342'sparen[swere
Guayquiraro and Nucleoryza, whereas
H16r28-2-2-1had Calady40 and lRll03-
15-10 as parents. An[her culture was

performedon [he FIsanclprogenieswere
multiplied for furrher evaluation.

Amher cu\ture wasusedfollowing

[he protocol givenby Marassie[ al (1993).

Paniclesfrom FI H353 andF,H319 at [he
bOOlings[agecomainingpollenat rhemid-
uninucleares[agewere pre[rea[ecl(S ac
lor 8d).Amherswerepla[eclon N6,acallus
induc[ion medium (Chu e[ al 1975)

supplememed wi[h 2 mg naph[halene
ace[icacid ti and 0.5mg kinetinti, and
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Callus formation and plant regeneration from anther culture of rice.1
I

P'fnt'ets
transferred

te soll

!(%)
1

¡--
190

87

incuba[edin [hedarka[27:t 2 ac. ShOOlS

were ob[ainecl on [he regenera[íon
meclium. Flaskswere [ransferred under

ligh[ a[ 27 :t 2°C. Plan[le[s were
rransferred to a roo[ing medium

composeclof MS (Murashigeand Skoog
1962) cul[ure solu[ion [ha[ \Vasfree of
hormones and supplememecl wi[h 8%
sucrose.Plan[swere [hen [ransferred lO

[he soil in [he greenhouseun[i! ma[uri[y,

and [he progeny was multiplied by [he
pecligreeme[hocl.Da[aoncallusformation
andplamregenera[íonfromamherculture
of [he [WOCrossesare given in [he [able.
The efficiency of an[her cul[ure

(proponionofplams[ransferred[O[he soil

Prageny Anthers

(no.)

Calli

"'(%)

Calll
with

shoots

(%)

H319 (F,) 8,900 14.6

H353 (F,) 8.100 11.0

[O[malnumberdf amherscu\turedfrom
[he [WOcrosses):was8.4%for H319and
5.4%forH353. I

Pe[eiis 90cm [all, resis[slodging,
and has intermedia[e [hreshabili[y. I[
maturesin115danditsyieldpo[emia!is
S.5'[ha-l.I[sgrainis5.9mmlongand2.7
mn wide (sho[[ grain and special
commerciaJ[ype)!Thevaríeryhas24.9%
amylose,interrnedia[e gela[iniza[ion
[emperarure,9.4%pro[ein,andmodera[e
resis'[ance[Oblasl.Becauseof i[s shorr
grow[h duraríon, lOlerance fór low
[empera[ure,and!goodperformanceon
salinesoils,Pe[eiis sui[ed forgrowingin
[empera[e clim~[e under saline soil

Green

shoots

(%)

Anther

culture

efficiency"
(%)

8.475 85

70 80 5.4

Number al plantlets cranslerred ea sail
x 100.

Number 01 culcured anchers
'Anther culcure efficiency =

April2000
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conditions.Petei ¡was released for
cultivationin areasrlear36°Sin Buenos

I

AiresProvince. i
. Mocoihasah¿ightof75cm,resists

lodging, and has in
¡

'ermediate thresha-

bility. It matures in, 120 d and its yield

potentia! is 10t ha.l.~tsgoldengrainis7.3

mm long and 2.3 mm wide (fine long

commercial type). T~e endospermhas a
high amylose content (26.6%) and the

I .

protein content is 8.4%.It ís moderately
resistant ta blast. Mocoi is suited for

cultivation at 32° S near Villageny City
(centralregionofEntre RJosProvince)ancl
in BuenosAiresProvince.

Both PeteianclMocoi are adapted

to the newricearea(temperatewith some
salineareas)in BuenosAiresProvince(34-

36° S) where traditional varietiesare not

well adapted.
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Performa~ce of cold-tolerantrice linesdevelopedthrough
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I
Ricegrownin micl-~rtitudeareas(800-

-.- 1,300m asl)of the~orth Easte\nHiIlof
India is exposecf'-iosu150p'timÚmI
temperatureduringitslife cycle,causing

incomplete pa$icle exsertion,
asynchronousflowhing, anclspikelet
sterility.Thesefactobreduceyieldfrom

20%to 35%.Ther1fore,high-yielding
indicacultivarsdo Ilot havea significant

impact in these [areas because of
thermosensitivity.D,rectintroductionof
cold-talerantjaponieacultivarsin these
areaswasnotsuccessfuleither.Inaddition,

thelongcropseaso~doesnotalJowmore
than one crop of rice per year;
consequently,conventionalbreeding
requires more time to develop new
cultivars.Antherc~ltureof F,s,on the
otherhand,helpsspeedup thebreeding
cyclebyrapidfixatiortofhomozygosityand V .. anety
simultaneous transferof genesfromone
parent to the other~We report here the
development of anther culture-derived
doubled-haploicl (DH) lines with colcl
toleranceat the reproductivephase.OneI

of the lines-DH7-was the most

promisingandoutyiCldedallchecksinthe
mid-altitudeareas., '

IR70was ctossed with a local

cultivar,Khonorullo,]whichpossessescold
toleranceatthereproductivephaseandis

IRRN25.1

grown in high-altitude areas(more than

1,400 m asl).FI-derivedantherculture
producecl21 DH lines. These lines were
evaluateclin initial triálsancl,baseclon their

performance,two lines,DH7anclDH21,
were selectedfor a replicateclyielcl trial.

Both DH linéswere evaluatecla!ongwith

high-yielclinginclica(IR70ancl IR72) ancl
improveclcolcl-tolerantchecks(RCPL1-87-

4anclRCPL1-87-8)in replicateclyieJcItrials
in three replications for 3 yr (1996-98)as

transplanteclrice in rainfedlowlancls.The

colcl-tolerantparent was not incluclecl in

the replicatecltrial because its yielclwas

pOOl'in themicl-altitucleareas.

Datawere recorcleclusingthe IRRI

standard evaluation systemfor rice.
Unmilleclriceyíeld (t ha") wascalculatecl
from the yield of 5-m2 plots in each

replicatian.Theaverageunmilleclriceyield
of DH7(3.9t ha'!)wassignificantlyhigher
than that of the inclica checks anclcold-

tolerant check RCPL1-87-8.In aclclition,
DH7anclDH21matureclll ancl21cIearlier

than the improveclcold-tolerant checks

RCPL1-87-4and RCPL1-87-8,respectively

(Table1). Paniclelength anclseeclfertility
of both DH lines were either better than

01' comparable with thoseof improvecl
cold-tolerantchecks(Table1).DH7also

Table l. Comparison of agronomie eharaeters. of doubled-haploid (DH) lines, indica eheeks,
and eold-tolerant eheeks. Meghalaya, India, 1996-98.'

Days to

matuHty

Plant

height
(cm)

Fertile Panicle

tlllers length

(no.) (cm)

Brown

rice yield

(t ha")

Spikelets
panicle"

(no.)

Spikelet
fertility

(%)

DH lines
DH7
DH21

Indicaeheeks

IR70 ~8 b
IR72 148 d

Improvedeold-toleranteheeks
RCPL 1.87-4 162a
RCPL 1-87-8 162a

151c
141e

no a
75.2b

7.4 a
7.1 a

67.4 b
58.8 e

6.5 a
7.6 a

70.8 ab
71.0 ab

7.6 a
7.0 a

21.6 a
22.2 a

3.9 a

2.3 d

96.8 a
109.0a

79 a
74 a

20.2 cd
19.4d

82.2 b
82.4 b

64 b
63 b

3.2 c
2.4 d

20.6 bcd
20.7 be

88.2 b
76.6 a

78 a
76 a

3.6b
3.3 be

'Values folJowed by a common letter are not significantly different at the 5% level by DMRT.'Av of 3 yr.

11



I

I

conelitions.Petei iwas releaseelfor
cultivationin areasrlear36°Sin BuenosI
AiresProvince. i

. Mocoihasah~ightof75cm,resists
Ioelging,anelhas in

¡

'ermeeliate thresha-

bility. It matures in, 120 el and its yield

potential is 10t ha-l.~tsgoldengrain is7.3

mm long and 2.3 mm wide ([ine long

commercial type). T~e endospermhasa
high amylose cantent (26.6%) and the

i
I

protein content is 8.4%.It ís moclerately
resistant to blast. Mocoi is suited for

cultivation at 32° S near Villageny City

(centra]regíonofEntre RtosProvince)ancl
in BuenosAiresProvínce.

Both Peteiand Mocai are aelaptecl
to thenewricearea(temperatewith some

salineareas)in BuenosAiresProvince(34-
36° S) where traditional varietiesare not

well adapted.
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