
IOSR Journal of Biotechnology and Biochemistry (IOSR-JBB)  

ISSN: 2455-264X, Volume 4, Issue 1 (Jan. - Feb 2018), PP 48-51 

www.iosrjournals.org 

DOI: 10.9790/264X-04014851                             www.iosrjournals.org                                                    48 | Page 

 

Fingerprinting and Assessing Relatedness of Selected Rice (Oryza 

Sativa) Genotypes in Kenya 
 

S.A.Henga
 1
, G.Muriira

2
, J.M.Njiru

3, 
W.M.Thagana 

3
 M.W. Githendu

4
 

1,4,5
(Department of Agricultural Science and Technology, School of Agriculture and Enterprise Development, 

Kenyatta University Kenya. Department, College/ University Name, Country Name) 
2,3

(Kenya Bureau of Standards, Kenya Department, College/ University Name, Country Name) 

Corresponding Author: S.A.Henga 

 

Abstract: Rice is becoming an important food and cash crop in East Africa and is second to maize in terms of 

consumption. Genetic markers are very useful in managing germplasm  and are greatly applied in 

biotechnology as breeding machinery in gene mapping and fingerprinting. Eighteen Rice  accessions including  

landraces grown by the farmers and commercially released cultivars were used to assess the genetic diversity . 

Leaves were taken from two weeks old  plants and the DNA  extracted according to Mace.et.al., 2003. PCR was 

done and DNA fragments visualized by illumination device with UV light. . SSR bands were scored as present 

(1) or absent (0) for each DNA sample, and used to compute the measures of genetic distance for all pairs of 

individuals. Analysis of Molecular Variance. Results indicated that the five polymorphic markers used in this 

study showed a total of 11 alleles across the loci of the 18 rice genotype’s studied.  . The  expected  

heterozygosity ranged from 0.191 in RM 261 to 0.5 in RM 22 with an average of 0.336. Genotypes TXD and 

B217 were identified by the 5markers         
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I. Introduction 
Rice is an annual grass being used as an important food crop all over the world and is believed to have 

originated from china (1). Rice is the grain with the third highest production globally after sugarcane and maize 

(2). . Wild and related genotypes are valuable resources to explore novel variations to widen the genetic 

background of cultivated rice ; (3,4,5). 

 Genetic markers can be used to managing germplasm in general and are widely used in biotechnology as a 

breeding tool (6,7). They are useful in gene mapping and finger printing commercial germplasm (8).Traits that 

serve as genetic markers are by definition polymorphic; the more polymorphic the trait, the greater its potential 

value to germplasm management (9). Polymerase chain reaction (PCR)  is a procedure where particular portions 

of the sample DNA are amplified. It imitates the biological process of DNA replication, but confines it to 

specific DNA sequences of interest. This helps to enhance the discriminating power and the ability to recover 

information from very small (or degraded) starting samples. Inter-laboratory studies have demonstrated the 

importance of DNA quantitation on achieving reliable interpretation of typing and obtaining consistent results 

across laboratories (10). Rice microsatellites are useful for functions such as gene-tagging and  marker-assisted 

selection (11,12). 

2. Materials and Methods 

Eighteen Rice  accessions including forty four landraces grown by the farmers and four commercially released 

cultivars were used to assess the genetic diversity . Seeds for each accession were sown in trays containing soil 

and seedlings raised under standard glasshouse conditions at Kenya Bureau of Standards south C between , 

August and December, 2016. Leaves were taken from two weeks old individual plants, from each accession. 

DNA extraction was done using Cetyl Trimethyl Ammonium Bromide (CTAB) according to Mace (13)..Out of 

the 12 markers selected only 5 were polymorphic and  were used in amplification of the 18 samples. The 

amplification was carried out using the  profile  developed by (14): DNA fragments 

2.Data analysis 

SSR bands were scored as present (1) or absent (0) for each DNA sample, and used to compute the measures of 

genetic distance for all pairs of individuals. In addition, genetic diversity was measured by the percentage of 

polymorphic bands (PPB), which was calculated by dividing the number of polymorphic bands at population, 

region or species levels, by the total number of bands surveyed. In order to describe population structure and 

variability among populations, the nonparametric Analysis of Molecular Variance (AMOVA) procedure was 
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used. Dendrogram was constructed showing the relationships
 
between accessions The similarity matrix was 

converted into dendrogram using UPGMA with a FORTRAN program RAPDPLOT (15,16)  

 

II. Results And Discussion 
DNA fingerprints were obtained by coding the amplified fragments either 0 or 1.There were 50 

polymorphic bands in total gotten from the 5 pairs of SSR primers.  Some of the genotypes could be identified 

as unique using SSR primers. This shows that SSR primers can be used to clearly distinguish  the rice genotypes  

Genotypes TXD and B217 were identified by 4 out of the 5  markers,  

The present study found that SSRs can be used to fingerprint rice DNA and establish the level of relatedness 

within a population. SSR markers have an advantage over other previously used markers such as Snps due to 

their cost effectiveness. Successful differentiation of cotton has been achieved using SSR markers(16). Genetic 

diversity studies on Soybean has also been carried out using SSRs to identify soybean species(18),      Past 

studies have found SSRs as useful in crops like cotton(17) 

The phylogenetic tree obtained classified the rice genotypes under study into three major clusters I, II 

and III. In sub cluster Ia two genotypes Durado precise and Pishori were identical with a bootstrap value of 

91%. In Cluster I Kenyan genotype B217 clustered with Tanzanian landraces Kahgo and Red afaa. Similar case 

of identical genotypes were observed in major cluster II. Mzungu and Ner1 genotypes were identical varieties 

with a bootstrap value of 64% while Supa saro and ITA 310 were also clustered as identical genotypes with a 

53% bootstrap values. Generally, major cluster II had the lowest bootstrap value of 10% in the phylogenetic tree.  

Major cluster III consisted of two identical genotypes Ner11 and Ner10 in sub cluster IIIb with a bootstrap value 

of 62%.  Tanzanian genotypes Saro 5 clustered with international genotypes as shown in sub cluster IIIa. The 

bootstrap value included in this phylogenetic tree showed the confidence limits of each clustering (Figure 1). 

Results also showed that there were molecular. diversity in the genotypes tested.. When grouped into different 

populations it was noted that there was less diversity within populations and high diversity betweem  

populations. This could have been caused. In comparative research, genetic diversity studies in soybean 

exploited SSRs as useful tools in identifying varying species (18) In another study on Jute plants, SSRs were 

also found to be very effective in molecular DNA fingerprinting (18,  

 Gene diversity is also referred to as expected heterozygosity. Rice genotypes studies showed relative 

heterozygosity. The value obtained was higher than an average of 0.358 that was obtained from a study on 300 

rice accessions as reported by Chen (11). This value was also lower than 0.4181 obtained in diversity studies on 

selected Kenyan and Tanzanian rice based on gel consistency and alkali digestion (19). The low gene diversity 

value obtained is attributed to presence of a common gene pool amongst the rice varieties studied.  Observed 

heterozygosity was lower than the expected heterozygosity this is attributed to the high inbreeding coefficient. 

This is evident by the inbreeding coefficient of 1 attained in this study. Similar conclusion have been reported by 

Musyoki et al. (20). This is attributed to genetic improvement of rice using a common gene pool hence lowering 

the gene diversity.  
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Table 1. Fingerprinting and  scoring of genes using SSR markers 
Genotype Region Marker 

1 
  Marker 

2 
 Marker 

3 
  Marker 

4 
 Marker 

5 
TOTAL 

  100 150 200 100 150 100 150 250 100 150 100   

Uzungu TZ 0 0 0 0 0 0 1 0 0 0 0 1 

Ner 1 KE 1 0 0 1 0 1 0 0 0 0 0 3 

IR0592 KE 1 0 0 1 0 0 1 0 0 0 1 4 

TXD(Saro 

5) 

TZ 1 0 0 1 0 0 1 0 1 0 1 5 

Pishori KE 0 0 0 0 1 1 0 0 0 0 1 3 

Durado 
precise 

KE 0 0 0 0 1 1 0 0 0 0 1 3 

Red Afaa TZ 0 0 1 0 1 1 0 0 0 1 0 4 

Ja54 INT 0 0 1 1 0 1 0 0 0 0 1 2 

B217 KE 1 0 0 0 1 1 0 0 0 1 1 5 

J64 INT 0 0 0 0 0 1 0 0 0 0 0 1 

Kahogo TZ 0 0 0 0 0 1 0 0 0 1 1 3 

IR 2193 INT 0 0 0 0 0 0 0 1 0 0 1 2 

BAS 196 KE 1 0 0 0 0 0 0 1 0 0 1 3 

Ner 10 KE 0 0 0 0 0 0 0 1 0 0 0 1 

Ner11 KE 0 0 0 0 0 0 0 1 0 0 0 1 

ITA 310 INT 0 0 0 1 0 1 0 0 0 0 0 2 

Supasaro TZ 0 0 0 1 0 1 0 0 0 0 0 2 

Mzungu TZ 1 0 0 1 0 1 0 0 0 0 0 3 

TOTAL   6 0 2 7 4 11 3 4 1 3 9 50 
 

 

III. Conclusion 
 There were differences among the genotypes studied as identified by the DNA fingerprints obtained. 

SSR markers are therefore useful for genetic identification in rice genotypes. The  phylogenetic tree generated 

revealed genetic relatedness based on the five microsatellite markers. The divergence observed by clustering of 

the rice genotypes into three major clusters is indicative of genetic divergence. The long branches of the Ner 10, 

Ner 11 and Uzungu justifies the high dissimilarity index observed in the dissimilarity matrix. The long branched 

observed signifies that these genotypes have undergone much evolutionary change compared to other genotypes 

under study. This study also revealed that most traded seeds  may be genetic replicates even though the names 

are different. Fingerprints are therefore necessary in ensuring purity and quality assurance by rice traders and 

farmers. 

 

Acknowledgements 
I acknowledge the great and invaluable input given by Dr Geofrey Muriira and Dr Joshua Njiru from 

Kenya Bureau of Standards. Thanks to my supervisors Dr Wilson Thagana and Dr Mukiri W.Githendu for their 

invaluable input which made this work possible. 

 

References 
[1]. Molina, J.;Sikora, M.; Garud, N.; Flowers, J. M.; Rubinstein, S.; Reynolds, A.; Huang, P.; Jackson, S.; Schaal, B. A.; Bustamante, 

C. D.; Boyko, A. R.; Purugganan, M.D. (2011). "Molecular evidence for a single evolutionary origin of domesticated rice". 

Proceedings of the National Academy of Sciences108 (20): 8351                  

[2]. FAOSTAT: Production-Crops, data (2012). Food and Agriculture Organization of the United Nations, August 2014 Security 

[3]. Brar, D. S., and Khush, G. S. (1997). Alien introgression in rice. Plant Mol. Biol. 35, 35–47. doi: 10.1023/A:1005825519998 

[4]. Teshager A.; Wassu M, (2013). Effect Of Seed Storage And Varieties On Seed Quality, Growth, Yield And Genetic Variability In 

Tef [Eragrostis Tef (Zucc.) Trotter] At Debre Zeit, Central Ethiopia 

[5]. McCouch, S.R.; Teytelman, L.; Xu, Y.; Lobos, K.B.; Clare, K.; Walton, M.; Fu, B.; Maghirang, R.; Li, Z.; Xing, Y.; Zhang, Q.; 

Kono, I.; Yano, M.; Fjellstrom, R; DeClerck, G.; Schneider, D.;Cartinhour, S.; Ware, D. and Stein, L. (2002). Development of 2240  

new SSR markers for rice.DNA Res., 9: 199-220. 

[6]. Chang TT. 1985. Germplasm enhancement and utilization. Iowa State J. Res. 59:399-424 

[7]. Duvick DN. 1990. Genetic enhancement and plant breeding.  P. 90-96 in J Janick and JE Simon  (eds.). Advances in New Crops. 
Pros. First National Symposium on New  

[8]. Smith JSC, OS Smith. (1992). Fingerprinting crop varieties. Adv. Agron. 47: 85-140 

[9]. Bretting PK, MP Widrlechner. 1995. Genetic markers and plant genetic resource management.  

P. 11- 86 in Plant Breeding Reviews, Volume 13, Edited by J Janick. John Wiley  

[10]. McKie, Robin McKie (24 May 2009). "Eureka moment that led to the discovery of DNA fingerprinting". The Observer 

[11]. Chen, X.; Temnykh, S.; Xu, Y.; Cho, Y.G. andMcCouch, S.R. 1997. Development of  microsatellite  framework map providing 
genome coverage in rice. Theor.Appl.   Genet., 95: 553 

[12]. E S. Mace,†, Hutokshi K. Buhariwalla and J. H. Crouch MS Swaminathan. A High-Throughput DNA Extraction Protocol for 
Tropical Molecular Breeding Programs Applied Genomics Laboratory, ICRISAT (International Crops Research 

[13]. Folkertsma S1, van Noort P, Van Durme J, Joosten HJ, Bettler E, Fleuren W, Oliveira L, Horn F, de Vlieg J, Vriend G. A family-
based approach reveals the function of residues in the nuclear receptor ligand-binding domain. J Mol Biol. 2004 Aug 6;341(2):321-

35 



Fingerprinting and Assessing Relatedness of Selected Rice (Oryza Sativa) Genotypes in Kenya 

DOI: 10.9790/264X-04014851                             www.iosrjournals.org                                                    51 | Page 

[14]. Black WC and Duteau NM (1997). The molecular biology of insect disease vectors: a methods manual. In: RAPD-PCR and SSCP 
analysis for insect population genetic studies (Crampton, J.M., Beard, C.B. & Louis, C., eds.). Chapman & Hall, London, 361-373 

[15]. Nei M (1972). Genetic distance between populations. Am. Nat. 106:283-292 
Effect Of Storage Period and Chemical Treatment ON Sunflower Seed GerminationMrđa, J.*1, Crnobarac, J.2 

[16]. Ting Liu, Wei Zou, Liming LiuEmail author andJian Chen.A constraint-based model of Scheffersomyces stipitis for improved 
ethanol production. Biotechnology for Biofuels 2012 5:72 

[17]. Gao, H., Smith, J., Yang, M., Jones, S., Djukanovic, V., Nicholson, M.G., West, A. et al. (2010) Heritable targeted mutagenesis in 

maize using a designed endonuclease. Plant J. 61, 176–187. 

[18]. Xiong L. & Zhu J.-K. (2001) Abiotic stress signal transduction in plants: molecular and genetic perspectives. Physiologia Plantarum 

112, 152–166.DOI: 10.1034[amp]sol;j.1399-3054.2001.1120202.x 

[19]. Chemutai, L. R., Musyoki, M. A., Kioko, W. F., Mwenda, N. S., Muriira, K. G., and Piero, N.  (2016). Genetic Diversity Studies on 

Selected Rice (Oryza sativa L.) Genotypes based  on Gel Consistency and Alkali Digestion. Rice Research: Open Access, 
1 

[20]. Musyoki, M. A., Kioko, W. F., Mathew, N. P., Muriira, K. G., Wavinya, N. D., Felix, M.,  Chemtai L. R., Mwenda N. S., Kiambi 

M. J., and Ngithi, N. L. (2015). Genetic diversity studies on selected rice (oryza sativa l.) genotypes based on amylose content  and 
gelatinization temperature. Advances in Crop Science and Technology, 3: 193-199 

 

 

  

 

S.A.Henga " Fingerprinting and Assessing Relatedness of Selected Rice (Oryza Sativa) 

Genotypes in Kenya " IOSR Journal of Biotechnology and Biochemistry (IOSR-JBB) 4.1 

(2018): 48-51. 


