
Journal of Biology, Agriculture and Healthcare                                                                                                                                www.iiste.org 

ISSN 2224-3208 (Paper)  ISSN 2225-093X (Online)  

Vol.11, No.18, 2021 

 

29 

Phenotyping of Sorghum Lines for Resistance to African Stem 

Borer (Sesamia Calamistis) 
 

Evilla Badiru* 

National Biotechnology Development Agency, P.M.B 5118.Wuse.Abuja, Nigeria 

 

Mary Yeye 

Institute for Agricultural Research, Ahmadu Bello University, Zaria 

 

Abstract 

Stem borer (Sesamia calamistis) is a serious insect pest of sorghum (Sorghum bicolor) resulting in grain yield 

losses ranging between 15-80%.  However, genotypes showing complete resistance to these borers have not been 

identified in Nigeria. Utilization of resistant varieties in combination with other methods of control would offer a 

sustainable strategy for S. calamistis management in sorghum production. The objective of this study was to 

validate the acclaimed resistance in the materials received from Kenya and India in Nigerian environment and to 

screen and ascertain the status of some Nigerian Sorghum to Sesamia calamistis. Eighty-eight sorghum lines 

were artificially infested with the eggs of the stem borers at two different environment (Field and Screen House) 

using alpha-lattice design, consisting of 11 plots in eight blocks, replicated twice. Data were collected on leaf 

feeding, number of dead-hearts, cumulative stem tunnel length, number of exit holes, and selected agronomic 

traits.  There were significant (p<0.01) differences among the test genotypes for all the traits measured. Based on 

the selection index, 15% of genotypes were categorized as resistant, 42%  as moderately resistant,33 as 

moderately susceptible and 10% as susceptible.13 genotypes showed resistance across the environments (field 

and screen house): ICSB464, ICSL71086, SSV20041-2YELLOW, ICSL71018, ICSR94032, ICSV700, 

ICSL71193, ICSR94030, ICSL71253, ICSL71268, ICSL71023, ICSL71061 and ICSL71137 were resistant with 

selection index ranging from 0.0 to 0.5. These sorghum lines with various resistance to S. calamistis could be 

used as source of resistance and as parents in sorghum improvement programme in breeding for resistance to 

stem borer.  
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1. Introduction 

Sorghum [Sorghum bicolor (L.) Moench] is an important food crop and ranks fifth after wheat, rice, maize, and 

barley in total area of production globally (Kuhlman, et al., 2010). Nearly 80% of the cultivated area lies in Asia 

and Africa and widely cultivated for food, forage, ethanol, and sugar production (Liu et al., 2009). Sorghum 

production especially in tropical Africa is curtailed by a number of important anthropod pests, with the stem 

borers belonging to lepidoptera being the most important. Stem borers cause grain yield losses ranging from 15-

80% depending on crop variety, phenological stage and agro ecological environment (Karaya et al., 2009, 

Muturi et al., 2012). The damage caused are leaf feeding, dead heart formation, exit holes and stem tunneling 

damage (Kishore et al., 2007; and Muturi et al., 2012). The spotted stem borer (Chilo partellus (Swinhoe)) 

Pyralidae, African stem borer (Busseola fusca Fuller), and African pink borer (Sesamia calamistis) are among 

the most damaging insect pests that greatly reduce sorghum grain yield in African environments (Sharma et al., 

2005; Mwimali et al., 2015). Among the several stalk borer species, pink stem borer (Sesamia calamistis 

(Hampson)) is the most important pest of sorghum in the Nigerian savannah (Ajayi 1998, Anaso and Thilza, 

2006). Grain yield loss of about 49% was reported in Nigeria (Ajayi 1991., Ajayi 1997). Total crop failure had 

also been reported in a few instances (Emmanuel and Chinwe, 2008). There is, however, limited germplasm with 

resistance to these pests. Several options for managing sorghum borers have potential to mitigate their damaging 

effects, but each option has its own limitations. Host plant resistance forms an important part of integrated pest 

management as it provides inherent control without environmental issues and is compatible with other pest 

management approaches (Singh et al., 2012). Effective breeding methods for resistance to borer damage could, 

therefore, be designed by plant breeders using both improved and new sources of stem borer resistance.  

Management of S. calamistis in sorghum has mainly focused on cultural control, burning of crop residues, 

intercropping and predominantly the use of pesticides (Amsalu et al., 2008). However, use of these strategies 

would invariably increase the cost of cultivation of sorghum, which is not a feasible option for the resource poor 

farmers of the semi-arid tropics. Furthermore, the use of chemical pesticides could be harmful to both the 

environment and human health. Hence, the exploitation of host plant resistance is the only viable option both in 

terms of economic and environmental sustainability for controlling stem borer in sorghum (Tadele et al., 2011). 

Considering multiple stem borer damage traits are useful since resistance to stem borers is quantitatively 



Journal of Biology, Agriculture and Healthcare                                                                                                                                www.iiste.org 

ISSN 2224-3208 (Paper)  ISSN 2225-093X (Online)  

Vol.11, No.18, 2021 

 

30 

inherited thus selecting for resistance based on a single parameter would not be effective. Although there have 

been some success through conventional breeding approaches in improving plant resistance to stem borer, but 

only low to moderate levels of resistance have been observed in the cultivated germplasm (Singh et al., 2011) 

and the identified resistant sources in germplasm possess many undesirable agronomic characters (Singh and 

Rana, 1986). 

High yielding varieties in Nigeria are susceptible to stem borers. Thus, there is the need to increase the 

levels of tolerance in elite genotypes without sacrificing grain and Stover yield. Much of the existing sorghum 

germplasm in Africa and Asia have not been evaluated for resistance to stem borers (Dhillon and Sharma, 2012). 

Therefore, it is important to identify sorghum genotypes with high levels of resistance and diversify the bases of 

resistance through screening more germplasm (Singh et al., 2011). In Nigeria, little research attention has been 

accorded to stem borers like S. calamistis in cereals and there is paucity of information on the status 

(resistance/susceptibility) of the elite sorghum germplasm. Screening of all the elite germplasm becomes 

necessary in the present investigation as the first phase of resistance breeding programme. Such information will 

be useful in developing an appropriate strategy to produce stem borer-resistant open pollinated varieties and 

hybrids for cultivation by the farmers in the semi-arid tropics. Therefore, the objective of this study was to assess 

the levels of resistance of elite sorghum germplasm obtained from ICRISAT Kenya and India and Institute for 

Agricultural Research (IAR) released sorghum varieties.  

  

MATERIALS AND METHODS  

Experimental Sites 

The research was conducted at the IAR screen house and research farm at Samaru, Zaria. Nigeria. The farm is 

located on 11o11’N, 7o38’E, 640 m asl, 1200 mm annual rainfall) in the Northern Guinea Savannah. 

 

Experimental Procedures 

Eighty-eight sorghum lines comprising forty recombinant inbred lines (RILs) from ICRISAT Nairobi, Kenya, 

eight varieties from ICRISAT Patancheru, India, twenty-eight elite germplasm lines from Nigeria and twelve 

IAR released varieties. These lines were planted in IAR research farm under rain-fed condition. These lines were 

arranged in an alpha-lattice design, consisting of 11 plots in eight blocks, replicated twice. Each plot consisted of 

a row, 5 m long; the  inter and intra row spacing was 75 cm and 30 cm, respectively. Three seeds were planted 

and later thinned to two plants per stand after two weeks of sowing. At 16 days after sowing, the crops were 

sprayed with cypermethrin (synthetic pyrethroid) to minimize shoot fly infestation, since this insect interferes 

with screening for resistance to stem borers (Makueti et al., 2012). 

 

Field and Screen House Validation for Stem Borer Resistance Status 

Twenty one days after sowing, plants were artificially infested with 50g of stem borer eggs placed between the 

stem and the last unfolded leaf sheath using a forcep. Eggs of S. calamistis used in this study were obtained from 

the International Institute for Tropical Agriculture (IITA) Ibadan. To avert drowning of eggs in the water held in 

leaf whorls, sorghum seedling whorls were tapped gently before infestation. Infestations were carried out early in 

the morning to encourage egg survival. All other recommended cultural practices were observed.  At the screen 

house, the same source of eggs of S. calamistis used on the field were used. One sorghum line/variety was sown 

in one pot repeated twice. Three seeds were planted and later thinned to two plants per pot after 2 weeks of 

sowing.  Infestation was carried out as described for field above. 

  

Parameters scored for Stem borer damage  

On the field, 4 plants within each row were tagged for infestation while in the screen house two plants per pot 

were sampled and data were taken systematically from the marked plants. The observations were recorded on per 

plant basis at two and four weeks after the artificial infestation. Percentages of plants with leaf damage were 

computed by expressing the number of plants showing pinholes damage as a percentage of the total number of 

plants sampled (Muturi et al., 2012). Dead heart incidence was computed by counting the number of plants 

showing dead heart damage and expressed as a percentage of the total number of plants sampled (Kumar et al., 

2005). At harvest, numbers of stem borer exit holes on the stem were counted on each sampled plant. The main 

stem of plants infested was split open from the base to the apex, and the cumulative tunnel length measured with 

a ruler in centimeters. Seedling vigour was scored at 2 weeks after sowing on a scale of 1 – 5, where 1 = low 

vigour (plants showing minimum growth, less leaf expansion and poor adaptation; 3=Moderate vigor; 5=high 

vigor tall plants with expanded leaves and robustness) (Kishore et al., 2007, Muturi et al., 2012). At 

physiological maturity, plant height was measured in centimeter from the base of the plant to the tip of the 

panicle using a calibrated pole. Days to panicle emergence was recorded as the number of days from the date of 

sowing to the date when 50% of panicle emerged in a plot. Days to 50% flowering was recorded as the number 

of days from the date of sowing to the date of anthesis of 50% of plants in a plot. After harvest, sorghum 



Journal of Biology, Agriculture and Healthcare                                                                                                                                www.iiste.org 

ISSN 2224-3208 (Paper)  ISSN 2225-093X (Online)  

Vol.11, No.18, 2021 

 

31 

panicles were sun-dried and hand threshed. Grain yield and hundred seed weight were recorded in grams for 

each of the sampled plants using an electric weighing balance. 

 

Statistical Analysis 

Data were first analyzed on individual location basis and combined across the 2 environments. The screen house 

and the field were equated to 2 environments. Data on percentages were angular transformed while those of 

counts were log transformed before the analysis of variance (Kishore et al., 2007). The mean values of all the 

traits for each replicate were used to compute the analysis of variance using SAS GLM version 9.2. Treatment 

means were compared using a protected Fishers’ least significant difference (LSD) test at P = 0.05.  Selection 

index was calculated based on leaf damage (2nd and 4th week), dead heart (2nd and 4th week), stem tunneling and 

exit holes by adding the ratios between the values for each genotype and the overall mean for each parameter, 

and divide by 6 (number of damage parameters considered) (Tadele et al., 2011).  Genotypes were grouped into 

four categories namely resistant, moderately resistant, moderately susceptible and susceptible (Tadele et al., 

2011, Muturi et al., 2012). The genotypes with selection index values less than 0-0.5 were regarded as resistant, 

0.6-1.0 moderately resistance, 1.1-1.5 as moderately susceptible and those with a selection index greater than 2.1 

as susceptible (Bergvinson et al., 2004; Tadele et al., 2011 and   Muturi et al.,2012). 

 

RESULTS AND DISCUSSION 

There were highly significant (P = < 0.01) differences for seedling vigor, heading date, days to 50% anthesis, 

plant height, panicle length, 100 grain weight, grain yield, percentage dead heart at 4 week, percentage leaf 

damage at 2 week, exit holes and tunnel length among the genotypes tested in the screen house (data not shown). 

In the field, mean squares due to genotypes were highly significant (P = < 0.01) for all the traits except for dead 

heart at 2 week and tunnel length (data not shown). For the combined analysis, environment mean squares were 

significant (P = < 0.05-0.01) differences for all traits except for dead heart at 4 week, exit holes and yield 

(Table1). There were highly significant (P = < 0.01) differences among genotypes for all traits measured except 

for leaf damage at 4 weeks, dead heart at 2weeks and tunnel length. The interactions between environment and 

genotype were significant for leaf damage at 2 week, dead heart at  2 and 4 weeks but highly significant (p<0.01) 

for seedling vigor, days to 50% flowering, plant height, panicle length,100 grain weight and exit hole (Table1). 

 

Mean Performances  

Across the two environments, the mean performance for leaf damage at 2 week ranged from 1.9% for KAT487 

to 52.2% for Samsorg17 with a mean of 34.2%. (Table 2). Leaf damage at 4 weeks range from 0.0% for 

ICSL71086, ICSR94032 to 48.2% for Samsorg 3 with an average of 16.2%.Genotypes observed to show low 

leaf damage at 4 weeks were ICSL71086, ICSR94032, ICSL71268, SSV20041-1 White and ICSB464 (in 

increasing order of leaf damage incidence). Dead heart at 2 weeks ranged from 0.0 % to 64.8% with an average 

of 8.8%. Samsorg 17 recorded the highest number of dead heart (64.8%) at 2 weeks. At 4 weeks, it ranged from 

0.0% to 100% with a mean of 26.5%.Genotypes ICSB 464, ICSV700, ICSL71193, ICSR94030, ICSL71253, 

ICSL71023 and ICSL71018 suffered the least dead heart damage at 4 weeks. ICSR94032, ICSL71086 and 

SSV20041-2 Yellow recorded fewer exit holes of 0.5, 1.3 and1.5 respectively. Stem tunneling length range from 

10.8cm for ICSL71137 to 97.5cm for SSV 20041-1 White, with a mean of 49.4cm.  

Seedling vigour scores ranged from 2.0 to 4.0 with an average of 3.0 .Genotypes ICSL71018, ICSL71253, 

ICSL71268, ICSL71005, SAMSORG 3, SAMSORG 8, SAMSORG17,SAMSORG42 and SAMSORG 44 had 

greater vigour scores(were more vigorous)than ICSR94030,ICSL71193 and ICSL71061(Table2). Days to 

panicle emergence (HD) were longest for SAMSORG 17 (92 days) while ICSL71061 took 68 days for the 

panicle to emerge. The mean heading date observed was 76 days. Days to 50% flowering ranged from 70 to94 

days for ICSL71061 and SAMSORG 17 respectively with a mean of 78 days. Plant height ranged from 93.8 cm 

for ICSL 71137 to 223.4 cm for Samsorg8 with a mean of 143 cm. Panicle length ranged from 14.2 cm for 

ICSV700 to 25,1cm for Samsorg8 and closely followed by 
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Table 1.  Combined means squares for the reaction of sorghum to stemborer (S. calamistis) and agronomic 

traits. 
Source of 
variation  DF SV AN 

 
HD PLT HT,  

PAL, 
cm 100-GW Yield, LD2. %LD4,% DH2, % DH, % E H TL 

     cm   (g) (g) WK WK WK 4WK  cm 

Loc 1 1.16** 819.9** 
 
946.23** 25170.6** 66.04* 4.33** 2785.0 7.79** 0.75** 2.27** 1.56 0.05 24951.7**

Rep (Loc) 2 0.13 5.11 

 

1.933 358.6 3.20 0.38* 1772.0 0.02 0.04 1.80** 3.74** 0.04 605.4 

Block 28 0.23 3.93 

 

3.353 318.9 5.65 0.07 652.0 0.05 0.03 0.09 0.14 0.08 1427.1 

(Loc x Rep)               

Entry 87 1.58** 112.7** 

 

115.07** 2926.9** 45.05** 0.99** 1537** 0.09** 0.04 0.12 0.34** 0.15** 1077.8 

Loc  x Entry 87 0.64** 27.6** 
 
30.197** 1003.7** 23.84** 0.24** 1067.0 0.08* 0.04 0.13* 0.22* 0.10** 942.8 

Error 14 0.17 3.8 

 

2.6414 225.4 8.16 0.08 804.1 0.05 0.03 0.09 0.16 0.06 873.2 

*and ** significance at 0.05 and 0.01 levels of probabilities, respectively. 

SV=Seedling Vigor, HD=Heading Date, AN=Days to 50%Anthesis, PL HT=Plant Height (cm), PAL=Panicle 

Length (cm),100GW=100Grain Weight(g), Yield(g),%DH2WKS= Percentage dead heart at 2 

weeks, %DH4WKS = Percentage dead heart at 4 weeks,%LD2WKS= Percentage leaf damage at 2 

weeks,%LD4WKS=Percentage leaf damage at 4 weeks, EH=Exit Holes and TL=Tunnel Length in centimeters. 

Samsorg 44(24.9cm) with an average of 19.5cm.Hundred grain weight ranged from 0.2 g for ICSL 71219 to 

4.1 g for Yar Washa with a mean was 2.1g. High grain yield (> 59 g) were observed on ICSL71137, Samsorg17, 

Samsorg72.3, Samsorg44 and SSV20041-1 White while lower grain yield (<20g) was recorded on ICSL71018, 

KAT487, and ICSL71086. 

Table  2. Mean Performance of 13 resistant and nine Susceptible sorghum genotypes to Sesamia calamistis 

and some agronomic traits evaluated under infestation across two environments in 2014. 
Line LD2W, 

% 

LD4W,% DH2W, 

% 

DH4W,% EH TL, 

cm 

SI CAT SV HD AN PLANTHT, 

cm 

PAL, 

cm 

GW

, kg 

Yield, 

kg 

 2WK 4WK 2WK 4WK            

ICSB464 28.4 5.0 0.0 0.0 2.7 29.0 0.2 R 3.0 81.1 81.8 125.4 19.8 1.8 54 

ICSL71086 17.2 0.0 0.0 25.4 1.3 20.2 0.2 R 3.0 71.9 74.8 100.7 17.5 2.3 17.7 

SSV20041-2 

YELLOW 

5.1 8.6 0.0 9.6 1.5 51.0 0.3 R 3.0 87.0 88.4 196.5 17.3 3.0 40.5 

ICSL71018 34.6 8.6 0.0 0.4 5.8 21.7 0.3 R 4.0 75.6 77.8 119.5 17.0 2.4 8.7 

ICSR94032 26.7 0.0 0.0 8.7 0.5 45.5 0.4 R 2.0 89.0 90.1 141.9 21.3 1.6 42 

ICSV700 44.1 13.0 0.0 0.0 5.2 18.2 0.4 R 3.0 82.9 85.2 155.9 14.2 1.8 34.6 

ICSL71193 44.7 11.6 0.0 0.0 5.8 42.8 0.5 R 2.0 72.0 74.6 132.0 19.6 2.1 29.7 

ICSR94030 40.8 17.1 0.0 0.0 5.2 33.2 0.5 R 3.0 78.6 79.1 113.2 24.8 1.3 31.4 

ICSL71253 22.3 13.9 0.0 0.0 10.0 39.7 0.5 R 4.0 73.4 75.4 129.9 20.5 2.2 33.3 

ICSL71268 24.8 0.2 0.0 11.0 6.9 37.9 0.5 R 4.0 69.2 70.9 125.0 15.8 1.8 43.3 

ICSL71023 25.8 9.6 0.0 0.0 5.9 41.9 0.5 R 2.0 73.2 76.4 115.7 17.1 2.2 41.4 

ICSL71061 40.6 6.1 0.0 8.9 6.8 50.4 0.5 R 3.0 67.9 69.9 135.6 17.0 1.7 22.5 

ICSL71137 29.7 17.1 0.0 34.8 4.1 10.8 0.5 R 3.0 76.5 78.1 93.8 15.8 1.8 59.2 

SAMSORG44  37.3 9.9 32.3 49.2 6.6 53.4 1.6 S 4.0 75.9 77.5 141.7 24.9 2.6 82.1 

SAMSORG8 

(KSV14) 

34.0 28.5 28.0 59.6 3.6 26.5 1.6 S 4.0 84.0 85.7 223.4 25.1 3.2 72.3 

SSV20041-1 WHITE 21.6 2.2 33.0 53.4 8.2 97.5 1.6 S 3.0 86.1 87.2 204.8 22.9 3.3 90.6 

SAMSORG3 (KSV4) 38.8 48.2 28.0 47.1 4.4 45.5 1.8 S 4.0 75.3 77.4 154.7 20.6 1.9 56.1 

ICSL71005 43.3 13.9 30.6 69.7 7.3 83.5 1.9 S 4.0 72.4 74.8 145.6 20.6 1.9 31.2 

MAIMADARA-2 47.9 42.4 33.7 55.0 3.5 27.2 1.9 S 3.0 74.8 76.0 147.3 21.6 1.8 52.0 

SAMSORG42 22.1 19.2 42.4 69.9 7.7 72.4 2.0 S 4.0 88.4 90.1 163.1 22.3 3.1 58.9 

KAT487 1.9 25.1 53.8 86.2 2.8 44.6 2.1 S 3.0 86.6 88.8 154.5 24.6 2.5 16.6 

SAMSORG17 52.2 22.2 64.8 100.0 3.1 57.9 2.7 S 4.0 92.2 94.1 142.7 18.3 3.0 60.2 

Mean 34.2 16.2 8.8 26.5 5.6 49.4 1.0  3.3 76.1 78.0 143.0 19.5 2.1 43.2 

CV 51.5 84.9 229.7 95.1 50.6 59.7   12.5 2.1 2.5 10.4 14.6 13.

3 

65.7 

LSD 34.3 27 39 49.3 5.6 57.9   0.8 3.2 3.8 29.4 5.6 0.5 55.6 

SV=Seedling Vigor, HD=Heading Date, AN=Days to 50%Anthesis, PL HT=Plant Height (cm), PAL=Panicle 

Length (cm),100GW=100Grain Weight(g), Yield(g),%DH2WKS= Percentage dead heart at 2 

weeks, %DH4WKS = Percentage dead heart at 4 weeks,%LD2WKS= Percentage leaf damage at 2 

weeks,%LD4WKS=Percentage leaf damage at 4 weeks, EH=Exit Holes and TL=Tunnel Length in centimeters 

This study identified sorghum genotypes with resistance to S. calamistis based on leaf damage, dead heart 

formation, stem tunneling and exit holes following artificial infestation of seedling whorls with stem borer eggs. 

Multiple stem borer damage was considered because resistance to stem borers is a multi-mechanism quantitative 

trait, and thus, selecting for resistance based on a single parameter would not be effective (Singh et al., 2011). 

Sorghum being an indigenous crop to Africa has co-evolved with native insect pests and it is likely that some 

varieties are tolerant or resistant to these insect pests (Muturi et al., 2012).  The analysis of variance revealed 

significant variation among the genotypes for all characters examined. Out of the 22 genotypes reported, 13(59%) 

of the genotypes with selection index from 0.0 to 0.50 showed resistance across the environment (Table 2). 

ICSB464, ICSL71086, SSV20041-2YELLOW, ICSL71018, ICSR94032, ICSV700, ICSL71193, ICSR94030, 

ICSL71253, ICSL71268, ICSL71023, ICSL71061, and ICSL 71137(in an increasing order). Sorghum resistance 
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to C. partellus based on reduced dead heart damage was reported by Sharma et al., (2006). Genotypes: ICSB464, 

ICSL71086, ICSL71018, ICSR94032, ICSV700, ICSL71193, ICSR94030, ICSL71268, ICSL71023, ICSL 

71137, ICSL71061and ICSL71253 was previously reported to be resistant to Chilo partellus and Busseola fusca 

in sorghum (Chinwada et al., 2001; Sharma et al., 2007, Muturi et al., 2012) were also found  to be resistant to 

Sesamia calamistis in this study. This implies that these genotypes have multiple resistance to the three species 

of stem borers, thus can be used as resistant check in screening trials and as potential donors in the breeding for 

multiple resistance to the multiple agents of stem borer infection. 

Genotypes with selection index 0.60 to 0.10 were ICSV93046, ICSL71077, ICSL71244, ICSR94031, 

ICSL71258, DALWANDA, ICSL71168, KAURA MAIGUNDUMA, ICSL71180, ICSL71140, YAR GUMEL, 

ICSB472, ICSL71138, MACIA, ICSL71054, ICSB484, 89MW1005, MORI JIGAWA, SAMSORG6 (KSV12), 

IS36555, ICSL71219, ICSL71160, SAMSORG14, ICSL71185, ICSL71088, ICSL71247, ICSL71112 

AMARYA DA ANGO, and ICSL71085 (data not shown). Out of the 29 moderately resistant genotypes, 6 were 

elite germplasm:  DALWANDA, KAURA MAIGUNDUMA, YAR GUMEL, MACIA, MORI JIGAWA, 

AMARYA DA ANGO, 2 regional germplasm: 89MW1005, IS36555, and 2 IAR released varieties SAMSORG 

6 and SAMSORG14. 

Genotypes with selection index 1.1 to 1.5 were: SAMSORG41, KAURA KADUNA-1,ICSL71001, 

ICSL71055, IS30768,SAMSORG40, RIB*98-SB-F3-78, ICSL71187, ICSV745, SAMSORG5, ICSL71080, 

FARA 2 BAUCHI, IS17562, ICSL71016,ICSL71213, MAIMADARA-1,ICSL71246, ICSL71215, KL-2, , 

SAMSORG38, ICSL71007, DANJIBE, RIBDAHU, KL-1,ZAUNA INUWA, TWIN SEEDED, SAMSORG39, 

SAMSORG17, and YAR WASHA (data not shown).. Some genotypes previously reported as resistant from 

India (Sharma et al., 2007) and Kenya (Muturi et al., 2012) were found to be moderately susceptible to this pest 

at the test sites in Nigeria. This could be attributed to the insect species and genotype by environment 

interactions that influenced expression of resistance to damage by S. calamistis.  

Genotypes with selection index 1.6 to 2.0 were SAMSORG44,SAMSORG8, SSV20041-1 WHITE, 

SAMSORG3, ICSL71005,MAIMADARA-2,SAMSORG 42, KAT487 and SAMSORG17.(Table 2). Genotype 

ICSL71005 previously reported resistant to C. partellus in India (Sharma et al., 2007) and to B. fusca in 

Zimbabwe (Chinwada et al., 2001), was found susceptible to S.calamitis  in Nigeria. This could be attributed to 

the insect species and genotype by environment interactions.  

 

Conclusion 

This study demonstrated that there are genotypic differences in resistance/susceptibility to damage by S. 

calamistis. Resistance to S. calamistis is polygenic, thus, the use of numerous traits facilitate identification of 

superior genotypes. The sorghum materials could be grouped into resistant, moderately resistant, moderately 

susceptible and susceptible. This study identified sorghum genotypes with resistance to S. calamistis. The 13 

Sorghum genotypes resistant to S. calamistis identified can serve as donor parents in the breeding for stem borer 

resistance. Their use as potential donor parents is further buttressed by the fact that 12 out of the 13 resistant 

parents possess multiple resistance to the causative agents of stem borer: - Chilo partellus, Busseola fusca and 

Sesamia calamistis in sorghum. In addition, eight elite germplasm and two IAR varieties were identified to be 

moderately resistant. Cultivation of genotypes with resistance to stem borers would greatly improve food 

security and income of the resource poor farmers in areas prone to African pink borer.  

 

Recommendations 

The genotypes identified to have multiple resistance can be used in breeding for multiple resistance to the 

multiple agents of infection. Genotypes that showed combined resistance to the three borers and with good 

agronomic performance may be deployed to areas where these borers exist. However, breeding for resistance to 

these borers should continue besides deployment of these stem borer resistant varieties. The most susceptible 

genotype, SAMSORG 3, SAMSORG 8, SAMSORG17, SAMSORG 42 and SAMSORG 44 could be utilized as 

a susceptible check in screening for resistance to S. calamistis and improved further to incorporate resistance. 

The 13 Sorghum genotypes resistant to S. calamistis identified can serve as potential donor parents in the 

breeding for stem borer resistance, also they can be used as resistant check in screening trials. The nine elite 

germplasm and three IAR varieties identified to be moderately resistant can be capitalized on as takeoff 

genotypes to build upon their resistance. 
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