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converted into percentage. At maturity stage �lled spikelets per panicle 
were counted in each genotype and then converted into percentage. 

Data Recorded on

	 Pollen fertility

	 Spikelet fertility

Identification of A and R lines
�e plants having 100% pollens sterility were considered as male 

sterile (CMS) and the plants having 80% and above pollen fertility and 
spikelet fertility were initially suspected as restorer line.

Identification of B-lines and maintenance of CMS lines 
�e identi�ed CMS lines from Chinese germplasm were chance 

crossed with the established maintainer lines, GAN 46B, BRRI 1B, viz., 
IR 58025B, IR 62820B and IR 68888B as the corresponding maintainer 
lines were not known to us. All the 16 CMS lines were crossed with 
each of the above �ve maintainer lines. F1 seeds from each cross 
were harvested separately and grown in next season along with their 
respective maintainer lines. At �owering stage pollen fertility status of 
each plant of each cross was recorded. If all the plants of a cross showed 
100% pollen sterility then the corresponding male plant was considered 
as maintainer line. 

Performance of restorer lines against established CMS lines
�e identi�ed sixteen restorer lines were crossed with �ve CMS 

lines viz. GAN46A, BRRI1A, IR58025A, IR62820A and IR68888A. �e 
F1s were grown in the next rice growing season and performance based 
on pollen and spikelet fertility was analyzed. �e F1(s) having above 
80% pollen and spikelet fertility indicated that the male parent was an 
e�ective restorer.

Results and Discussion
Identification of A and R lines based on Pollen sterility and 
fertility status 

Results of pollen sterility and fertility are shown in Tables 3 and 4. 

Among the 148 exotic rice genotypes di�erent levels of pollen sterility 
and fertility were observed. Such variation in pollen fertility indicated 
the existence genetic variation in respect of these reproductive traits 
among the genotypes. Among one hundred and forty eight exotic rice 
germplasm sixteen genotypes (RG-BU 08-053, RG-BU 08-058, RG-
BU 08-061, RG-BU 08-066, RG-BU 08-069, RG-BU 08-084, RG-BU 
08-086, RG-BU 08-087, RG-BU 08-107, RG-BU 08-125, RG-BU 08-
126, RG-BU 08-129, RG-BU 08-132, RG-BU 08-136, RG-BU 08-137 
and RG-BU 08-141) showed 100% pollen sterility status which was 
considered as completely male sterile lines or A line. �e amount is 
not so less but 10.81% of the total germplasm. Ten genotypes were 
found sterile having pollen fertility 0-9%. Miyagawa and Nakamura 
[9] classi�ed 85 rice cultivars based on the regional di�erences in 
varietal characteristics and found some elite male fertile lines as well 
as their counterpart maintainer lines. Chetia et al. [10] evaluated �ve 
cytoplasmic male sterile (CMS) rice lines (PMS 2A, PMS 3A, PMS 
10A, IR 58025A and IR 62829A) and observed that PMS 2A, PMS 
10A and IR 62829A were recorded as complete pollen and spikelet 
sterility. Sun et al. [11] determined the genetic e�ects of male sterile 
cytoplasm on major characters of rice hybrids. Ramesha et al. [12] 
identi�ed three new and diversi�ed CMS sources and many CMS lines 
possessing sporophytic type of male sterility with a very high frequency 
of typically abortive pollen. �e new CMS lines were compared with 
other CMS lines belonging to wild abortive. Besides stable sterility, the 
new CMS lines had very high panicle exertion rate (92-96%) and good 
stigma exertion (48-65%) ability. Twenty nine genotypes were recorded 
partially sterile which is 19.59% of total. But most of the genotypes were 
categorized in partially fertile based on pollen fertility test. About ��y 
one genotypes were found partially fertile which 36.46% of total. Such 
type of genotypes may open the scope of development of restorer lines 
of hybrid program. And sixteen genotypes (RG-BU 08-001, RG-BU 
08-002, RG-BU 08-005, RG-BU 08-006, RG-BU 08-007, RG-BU 08-
013, RG-BU 08-016, RG-BU 08-018, RG-BU 08-025, RG-BU 08-034, 
RG-BU 08-038, RG-BU 08-046, RG-BU 08-057, RG-BU 08-063, RG-
BU 08-097 and RG-BU 08-105) were identi�ed as completely fertile 
as these genotypes had above 80% pollen and spikelet fertility which 
is 10.81% of the total genotypes. Research results indicated that the 

Sl no Fertility Status Symbol Number Genotypes

1 Completely Sterile CS �����������
5*�%8���������5*�%8���������5*�%8���������5*�%8���������5*�%8���������5*�%8���������5*�%8���������
5*�%8���������5*�%8���������5*�%8���������5*�%8���������5*�%8���������5*�%8���������5*�%8���������
RG-BU 08-137 and RG-BU 08-141

2 Sterile S ���������� 5*�%8���������5*�%8���������5*�%8���������5*�%8���������5*�%8���������5*�%8���������5*�%8���������
5*�%8���������5*�%8���������DQG�5*�%8�������

3 Partially Sterile PS �����������

RG-BU 08-003, RG-BU 08-015, RG-BU 08-017, RG-BU 08-020, RG-BU 08-030, RG-BU 08-033, RG-BU 08-042, 
5*�%8���������5*�%8���������5*�%8���������5*�%8���������5*�%8���������5*�%8���������5*�%8���������
5*�%8���������5*�%8���������5*�%8���������5*�%8���������5*�%8���������5*�%8���������5*�%8���������
5*�%8���������5*�%8����������5*�%8���������5*�%8���������5*�%8���������5*�%8���������5*�%8��������
and RG-BU 08-148

4 Partially fertile PF �����������

5*�%8���������5*�%8���������5*�%8���������5*�%8���������5*�%8���������5*�%8���������5*�%8���������
5*�%8���������5*�%8���������5*�%8���������5*�%8���������5*�%8���������5*�%8���������5*�%8���������
5*�%8���������5*�%8���������5*�%8���������5*�%8���������5*�%8���������5*�%8���������5*�%8���������
5*�%8���������5*�%8���������5*�%8���������5*�%8���������5*�%8���������5*�%8���������5*�%8���������
5*�%8���������5*�%8���������5*�%8����������5*�%8���������5*�%8���������5*�%8���������5*�%8���������
5*�%8���������5*�%8���������5*�%8���������5*�%8���������5*�%8���������5*�%8���������5*�%8���������
RG-BU 08-123, RG-BU 08-128, RG-BU 08-131, RG-BU 08-133, RG-BU 08-135, RG-BU 08-140, RG-BU 08-141, 
RG-BU 08-143 and RG-BU 08-145,

5 Fertile F �����������

5*�%8���������5*�%8���������5*�%8���������5*�%8���������5*�%8���������5*�%8���������5*�%8���������
5*�%8���������5*�%8���������5*�%8���������5*�%8���������5*�%8���������5*�%8���������5*�%8���������
5*�%8���������5*�%8���������5*�%8���������5*�%8���������5*�%8���������5*�%8���������5*�%8���������
5*�%8���������5*�%8���������5*�%8���������5*�%8���������DQG�5*�%8�������

� Highly/fully Fertile FF �����������
5*�%8���������5*�%8���������5*�%8���������5*�%8���������5*�%8���������5*�%8���������5*�%8���������
5*�%8���������5*�%8���������5*�%8���������5*�%8���������5*�%8���������5*�%8���������5*�%8���������
5*�%8��������DQG�5*�%8�������

Table 3:�&ODVVL¿FDWLRQ�RI������&KLQHVH��H[RWLF�ULFH�JHUPSODVP�EDVHG�RQ�SROOHQ�IHUWLOLW\�VWDWXV�
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frequency of restorer lines in Chinese rice germplasm was found very 
high as compared to local rice genotypes. �us the above mentioned 
genotypes having restorer genes may be utilized as a good reservoir of 
restorer genes for development of e�cient restorer lines. Abeysekera 



http://www.ipipotash.org/udocs/BALANCED_FERTILIZATION_FOR_SUSTAINING_CROP_PRODUCTIVITY.pdf
http://www.ipipotash.org/udocs/BALANCED_FERTILIZATION_FOR_SUSTAINING_CROP_PRODUCTIVITY.pdf
http://www.ipipotash.org/udocs/BALANCED_FERTILIZATION_FOR_SUSTAINING_CROP_PRODUCTIVITY.pdf
http://www.scribd.com/doc/66911611/International-Rice-Research-Notes-Vol-29-No-1#scribd
http://www.scribd.com/doc/66911611/International-Rice-Research-Notes-Vol-29-No-1#scribd
http://www.scribd.com/doc/66911611/International-Rice-Research-Notes-Vol-29-No-1#scribd
http://www.scribd.com/doc/66911611/International-Rice-Research-Notes-Vol-29-No-1#scribd
http://xb.ynau.edu.cn/EN/volumn/volumn_1168_abs.shtml
http://xb.ynau.edu.cn/EN/volumn/volumn_1168_abs.shtml
http://xb.ynau.edu.cn/EN/volumn/volumn_1168_abs.shtml
http://www.scribd.com/doc/66912045/International-Rice-Research-Notes-Vol-30-No-1#scribd
http://www.scribd.com/doc/66912045/International-Rice-Research-Notes-Vol-30-No-1#scribd
http://www.scribd.com/doc/66912045/International-Rice-Research-Notes-Vol-30-No-1#scribd
http://193.43.36.125/XML_Output/2013/US/US2013019276410011921.xml
http://193.43.36.125/XML_Output/2013/US/US2013019276410011921.xml
http://193.43.36.125/XML_Output/2013/US/US2013019276410011921.xml
http://193.43.36.125/XML_Output/2013/US/US2013019276410011921.xml
https://www.google.co.in/search?q=Estimation+of+Specific+Combining+Ability+%28GCA%29+Effects+and+Per-se+performances+in+Some+Yield+Related+Traits+of+Rice+%28Oryza+sativa+L.%29.+Echo-Friendly+Agriculture+Journal+7%3A143+145.&ie=utf-8&oe=utf-8&aq=t&rls=org.mozilla:en-US:official&client=firefox-a&channel=fflb&gfe_rd=cr&ei=qL0fVfixAavv8wek0IGYDw#rls=org.mozilla:en-US:official&channel=fflb&q=%29+Optimizing+sowing+date+of+morpho-physiologycal+traits+in+direct+seeding+and+transplanting+rice+%28Oryza+sativa.+L.%29.+Echo-Friendly+Agriculture+Journal.+5:162+167.++
https://www.google.co.in/search?q=Estimation+of+Specific+Combining+Ability+%28GCA%29+Effects+and+Per-se+performances+in+Some+Yield+Related+Traits+of+Rice+%28Oryza+sativa+L.%29.+Echo-Friendly+Agriculture+Journal+7%3A143+145.&ie=utf-8&oe=utf-8&aq=t&rls=org.mozilla:en-US:official&client=firefox-a&channel=fflb&gfe_rd=cr&ei=qL0fVfixAavv8wek0IGYDw#rls=org.mozilla:en-US:official&channel=fflb&q=%29+Optimizing+sowing+date+of+morpho-physiologycal+traits+in+direct+seeding+and+transplanting+rice+%28Oryza+sativa.+L.%29.+Echo-Friendly+Agriculture+Journal.+5:162+167.++
https://www.google.co.in/search?q=Estimation+of+Specific+Combining+Ability+%28GCA%29+Effects+and+Per-se+performances+in+Some+Yield+Related+Traits+of+Rice+%28Oryza+sativa+L.%29.+Echo-Friendly+Agriculture+Journal+7%3A143+145.&ie=utf-8&oe=utf-8&aq=t&rls=org.mozilla:en-US:official&client=firefox-a&channel=fflb&gfe_rd=cr&ei=qL0fVfixAavv8wek0IGYDw#rls=org.mozilla:en-US:official&channel=fflb&q=%29+Optimizing+sowing+date+of+morpho-physiologycal+traits+in+direct+seeding+and+transplanting+rice+%28Oryza+sativa.+L.%29.+Echo-Friendly+Agriculture+Journal.+5:162+167.++
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4065318/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4065318/
http://scialert.net/fulltext/?doi=ajps.2011.29.42&org=11
http://scialert.net/fulltext/?doi=ajps.2011.29.42&org=11
http://eurekamag.com/research/003/283/003283966.php
http://eurekamag.com/research/003/283/003283966.php
http://www.ncbi.nlm.nih.gov/pubmed/11514459
http://www.ncbi.nlm.nih.gov/pubmed/11514459
http://www.ncbi.nlm.nih.gov/pubmed/11514459
https://www.jstage.jst.go.jp/article/tropics/16/4/16_4_343/_article/-char/ja/
https://www.jstage.jst.go.jp/article/tropics/16/4/16_4_343/_article/-char/ja/
https://www.jstage.jst.go.jp/article/tropics/16/4/16_4_343/_article/-char/ja/
http://www.ias.ac.in/jgenet/forthcoming/jgen-14-338.pdf
http://www.ias.ac.in/jgenet/forthcoming/jgen-14-338.pdf
http://www.ias.ac.in/jgenet/forthcoming/jgen-14-338.pdf

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction 
	Materials Used 
	Methods of pollen fertility test 
	Identification of A and R lines 
	Identification of B-lines and maintenance of CMS lines  
	Performance of restorer lines against established CMS lines 

	Results and Discussion 
	Identification of A and R lines based on Pollen sterility and fertility status  
	Restorability of suspected restorer lines  

	Season 1
	Season 2
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Table 6
	References

