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ABSTRACT  

Abstract 

Eight sesame (sesamum indicum L.) brown seed cultivars are tested over three consecutive seasons during 

Kharif 2017, 2018 and 2019 seasons, under randomized block design with three replications, at Agricultural 

Research station Yellamanchili under light texture soils. The main objective of the study is to identify the 

stable sesame cultivars for seed yield and oil percentage and also to identify the genotypes suitable to specific 

or favourable environments employing Additive main effects multiplicative interactive model (AMMI). AMMI 

model is an effective stability model compared to many other stability models working out the Genotype X 

interaction effects.   Genotype X environment interaction plays a major role in performance of the genotype. 

The parameters considered for the study are days to 50 % flowering, number of capsules per plant, 1000 seed 

weight(g), days to maturity, seed yield kg/ha, oil percentage. The ANOVA found significant seed yield for 

genotypes, PCA I and residual.  The G X E is further portioned into IPCA1 & residual effects. For seed yield, 

the environment A (kharif 2017) recorded higher mean values of 650 kg/ha and for oil percentage the 

environment B (Kharif 2018) recorded higher mean values of 49 % .For seed yield, the genotypes 4 ( YLM-

142) (696.97 kg/ha)& 6 (YLM-146) (734.15 kg/ha) showed higher mean value than the grand mean with 

higher G X E interaction effect showing very good performance in favourable environments. The genotype 8 

(YLM-66) though with less yield (564.54 kg/ha) when compared with YLM-142 and YLM-146 but found to 

be near to  zero IPCA score found to   have sustainable yield over environments.The genotype 8 (YLM-
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66)recorded higher oil percentage (47.78 %)  than the grand mean (46.85%) and near to the I PCA zero axis 

found to be stable and wider adapatability over three environments.   The genotype 6 (YLM-146) showed 

higher mean value (48.57%) than the grand mean with higher G XE interaction effects for oil percentage 

revealing its good performance in favourableor specific environments. YLM-66, YLM-142 and YLM-146 

recorded sustainable, higher seed yield and oil percentage and have wider adaptability with high yield suitable 

for cultivation for sesame farmers of Andhra Pradesh. 
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Introduction 

Sesame is an important oil seed crop known as queen of oil seeds.  Sesame performs well in medium to light 

textured, well drained soils.  Sesame is not suitable to waterlogged soils (Haile 2009).  Sesame is 

photosensitive and thermosensitive crop.  Environment plays a major role in sesame growth.  The average 

productivity of sesame (S.indicum) is low as compared to other oil seeds, due to abiotic and biotic 

factors(Mekonnen 2015).  India ranks first in world with 19.47 lakh ha and 8.66 lakh tonnes production (Haile 

2009). The average productivity of Andhra Pradesh state is 290kg/ha. The average yield of sesame is 413 

kg/ha in India is low and world average 533 kg/ha.  Sesame is originated in Africa and spread early through 

west Asia to India, China and Japan which are found to be secondary distribution centres (Yamanura, 2008).  

Sesame is majorily used as edible oil, seed purpose, in pharmeucetical, cosmetic, medicinal, soaps, paints 

industries.  Sesame grows in temperature of 20-35 0 c.   A specific difference in environment may have greater 

effect on some genotypes than others (Falconer 1981).  Knowledge of adapatability and stability over 

environments useful in assessing the stability of the genotypes and recommendation to different environments 

with yield predictions.  Genetic erosion would prevent by genotypes adaptability over multi environments at 

early strategy rather than testing done only in one environment (Gauch& Zobel 1996).  The main objective of 

the investigation is to study the adaptability of newly developed cultivars under different environments using 

AMMI (Additive Main Effects Multiplicative Interactive) model. 
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Materials& Methods 

The experiment was conductedat the Agricultural Research Station, Yellamanchili, Visakahapatnam Dt., 

Andhra Pradesh.  Agricultural Research station, Yellamanchili have light textured soils. The eight sesame test 

entries are developed at the research station.   The experiment was conducted in three seasons ie., Kharif 2017, 

Kharif 2018 and Kharif 2019. The rainfall recorded during the crop seasons are depicted in Table 1. Eight 

sesame brown seed cultivars are tested in three seasons, in randomized block design with three replications, 

constituting ten rows per plot.  Each row of 4.5 m length and with a spacing of 30 X 10 cm.  The data is 

collected for capsules per plantrecorded on five randomly selected plants per plot and the parametersviz., days 

to 50 % flowering; 1000 seed weight (g); seed yield (kg/ha); days to maturity and oil percentage collected on 

plot basis. The oil analysis was carried out using Nuclear Magnetic Resonance Spectroscopy (NMR 

spectroscopy).  The data recorded for all the parameters was analysed using the formula suggested by Gauch 

(1988) for AMMI (Additive Main Effects Multiplicative Interactive) model to identify stable genotype. 
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The statistical analysis of AMMI is carried out using AMMI Statistical software MATMODEL 3.0.  The G XE 

interaction in AMMI analysis is divided into IPCA and residual effectsBarakiet al., 2016; Velu and 

Shumugayal 2005. The IPCA scores help us to know the interaction effects and help to identify the stable yield 

components of the genotypeOkello et al (2009). 

Results and Discussion 

Identification of a stable performing genotype over varied environments is very important which can be 

achieved by stability analysis. AMMI (Additive Main Effects Multiplicative Interactive) model is hybrid 

model utilizes both additive and multiplicative components separating the additive variance beforetaking the 

PCA to extract a new set of co-ordinate axis from the interaction position for explaining pattern using G X E 

main effects of the model.  AMMI model generated a biplot interpreting the main effects G X E components of 

the genotypes of the environments. AMMI model reveals the information of suitability of the genotypes to 

specific environments and stability of the genotypes over environments.  The genotypes with mean greater than 
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the grand mean and PCA scores of nearly zero are the stable genotypes. While, higher mean value genotype 

with more IPCA values (more than zero) are considered as specific environment adaptable genotypes (Sharma 

et al.,1998).  In the present investigation, the percentage contribution of the G X E interactions of eight 

genotypes three environments are tested by first interaction principal component (IPCA1) and residual 

component are represented in Table-3. The IPCA 1 score is more than one for the traits viz., days to 50 % 

flowering (39.75 % ); number of capsules per plant (1.73%);  1000 seed weight (56.87 %); seed yield kg/ha 

(18.46 % ); days to maturity (29.95 %); oil percentage (12.30 % ).  The significant I PCA scores are recorded 

for days to 50 % flowering; 1000 seed weight; seed yield kg/ha; days to maturity and oil percentage.  The 

IPCA 2 scores were non-significant for all the characters. 

In AMMI biplot analysis the environmental performance is also depicted for the parameters under study. For 

the parameter days to 50 % flowering the environments I (kharif 2017)& environment 2 (Kharif 2018) 

recorded lower desirable mean values. (Fig-1). For capsules per plant environment 2 (kharif 2018) recorded 

higher mean values than the grand mean (109) (Fig-2). For the character 1000 seed weight environment 3 

(Kharif-2019) recorded higher mean values than the grand mean (3.04) (Fig-3).  For days to maturity 

environment 1 (Kharif 2017) recorded desirable lower mean values compared to grand mean (89 days) (Fig-4). 

For seed yield kg/ha the environment A(kharif 2017) recorded higher mean values of 650 kg/ha (Fig-5) than 

the grand mean 600 kg/ha.  For oil percentage the environment B( Kharif 2018) recorded higher mean values 

of 49 %  than the grand mean (46.85%)(Fig 6). 

The biplot analysis also identified the stable genotypes which had higher mean values than grand mean and 

near to the zero IPCA score and also the genotypes adapatable to the specific environments.The mean 

performance of the genotypes are represented in Table 2.For days to 50 % flowering the genotype 5 (YLM-

143) recorded lower desirable mean value (35 days) and near to the zero IPCA axis (Fig-1). The genotype 4 

(YLM-142) recorded higher mean value (3.16) than the grand mean with zero interaction IPCA score for the 

parameter 1000 seed weight found to be stable (Fig-3).  The genotypes 4 (YLM-142) recorded lower mean 

value (88 days) and near to the zero IPCA score for the character days to maturity is found stable (Fig-4). The 

genotypes 4 (YLM-142) and 6 (YLM-146) recorded higher mean values (696.97 & 734.15 kg/ha respectively) 

for seed yield than the grand mean (600 kg/ha) and also with higher GXE interaction effects showing their 

http://www.ijcrt.org/


www.ijcspub.org                                              © 2022 IJCSPUB | Volume 12, Issue 2 May 2022 | ISSN: 2250-1770 

IJCSP22B1079 International Journal of Current Science (IJCSPUB) www.ijcspub.org 779 
 

adaptability to specific favourable environments (Fig-5).The genotype 8 (YLM-66) though recorded lower 

mean value (564.54 kg/ha) than the grand mean, but found near to the zero IPCA score found to be stable and 

sustainable for the seed yield kg/ha(Fig-5).  The genotype 8 (YLM-66) recorded higher mean value(47.78 %) 

along with zero IPCA score for oil percentage found to be stable over all the three environments(Fig-6). The 

genotype 6 (YLM-146) recorded higher mean value (48.57%) for oil percentage than the grand mean (46.85 

%) and with higher GXE interaction effects showed best performance under favourable environments (Fig-6).  

The sesame cultivar 8 (YLM-66) found stable over environments for seed yield (564.5 kg/ha) and oil 

percentage (47.78%). The genotypes 4 (YLM-142) (696.97 kg/ha)and 6 (YLM-146) (734.15 kg/ha) recorded 

higher seed yields with higher GXE interaction effects showing adaptability to specific favourable 

environments. 
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Table 1: Mean rainfall recorded during the crop period of sesame (Sesamum indicum L.) at Agricultural Research Station, Yellamanchili 

 Season May  June July August 

(Kharif ) 2017 36.8   mm 210.4 mm 51.2 mm 268.6 mm 

(Kharif ) 2018 103.6 mm 290.4 mm 110.6 mm 72.7 mm 

(Kharif ) 2019 3.8    mm 120.4 mm 143.5 mm 115.5 mm 
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Table-2 Mean performance of sesame (sesamum indicum L.) genotypes for seed yield and yield attributing characters 

 

 

 

 Genotype 
Days to 50 % 

flowering 
No.of capsules/ Plant 

1000 seed 

weight (g) 

Seed yield 

(kg/ha) 
Days to maturity Oil Percentage 

1 YLM 136 37 110 
3.32 

487.75 89 45.74 

2 YLM 139 37 110 
2.91 

569.60 88 46.28 

3 YLM-141 37 107 
2.77 

580.89 90 44.64 

4 YLM-142 36 108 
3.16 

696.97 88 45.96 

5 YLM-143 35 96 
3.22 

570.67 89 47.86 

6 YLM-146 38 111 
2.91 

734.15 89 48.57 

7 YLM-147 37 107 
2.92 

600.58 89 47.94 

8 YLM-66 37 109 
3.08 

564.54 89 47.78 

Mean 37 107 
3.04 

600.64 89 46.85 

C.V. 3.86 10.19 9.71 13.12 1.37 2.92 

S.E. 0.47 3.64 0.10 26.27 0.40 0.46 

C.D. 5% 1.34 - 0.28 74.42 - 1.29 

C.D. 1% 1.78 - 0.37 99.06 - 1.72 

Range Lowest 35 95.51 2.77 487.75 88 44.64 

Range Highest 38 111.22 3.32 734.15 90 48.57 
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Table-3. Analysis of variance of sesame (sesamum indicum L.) genotypes for seed yield and yield components using AMMI Model 

 

Source of Variations 

Days to 50 % flowering  Capsules per plant 1000 seed weight (g) 

df 

  

% explained Mean Squares % explained 

Mean 

Squares 

 

% explained 

  

Mean Squares 

Trials 23 2.72 
 

1515.52*  0.08  

Genotypes 7 2.24 25.01 73.83 1.48 0.11 41.22 

Environments 2 10.67* 34.07 16657.49* 95.58 0.00 0.20 

G*E Interaction 14 1.83 40.93 73.23 2.94 0.08 58.58 

PCA I 8 3.11* 39.75 75.44 1.73 0.13* 56.87 

Residual 6 0.12 
 

70.29  0.01   

Pooled residual 6 1.83 
 

73.23  0.01   

Error 48 0.31 
 

36.62  0.01   

Total 71 1.09 
 

515.70  0.03  
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Source of Variations 

 Seed yield (kg/ha) Days to maturity  Oil percentage 

df 

Mean 

Squares 

 

% 

explained 

  

Mean 

Squares 

% 

explained 

Mean 

Squares 

% 

explained 

Trials 23 9652.14 
 

1.89   7.67* 
 

Genotypes 7 18601.04** 58.65 0.88 14.23 5.69 22.57 

Environments 2 14510.73 13.07 11.48* 52.84 53.01** 60.12 

G*E Interaction 14 4483.61 28.28 1.02 32.93 2.18 17.31 

PCA I 8 5122.32** 18.46 1.63* 29.95 2.71** 12.30 

Residual 6 3631.99*  0.22   1.47**  

Pooled residual 6 3631.99   0.22   1.47  

Error 48 1355.06   0.29   0.11  

Total 71 4042.85   0.81   2.56  
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Fig 1.  Biplot interaction PCA 1 against days to 

50 % floweringover three environments 

 

Fig 2.  Biplot interaction PCA 1 against number 

of capsules per plant over three environments 
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Fig 3. Biplot interaction PCA 1 against 1000 seed 

weight over three environments 

 

Fig 4. Biplot interaction PCA 1 against days to 

maturity over three environments 
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Fig 5. Biplot interaction PCA 1 against seed yield 

(kg/ha) over three environments 

 

Fig 6. Biplot interaction PCA 1 against  oil 

percentage over three environments 
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Conclusions: 

The results revealed that the sesame cultivar 8 (YLM-66) found stable over environments for oil percentage 

(47.78%) and have sustainable seed yield over of 564.50 kg/ha over environments. The genotypes 4 (YLM-

142) (696.97 kg/ha) and 6 (YLM-146) (734.15 kg/ha) recorded higher seed yields with higher GXE 

interaction effects showing adaptability to specific favourable environments. The genotype 6 (YLM-146) 

recorded higher mean value (48.57 %) for oil percentage with higher GXE interaction effects showing 

adaptability and best performance under favourable environments and adapted to Andhra Pradesh.  For 

seed yield kg/ha the environment A (kharif 2017) recorded higher mean values of 650 kg/ha andfor oil 

percentage the environment B(Kharif 2018) recorded higher mean values of 49 %.  The study shows that 

YLM-66, YLM-142 and YLM-146 recorded sustainable, higher seed yield and oil percentage and have 

wider adaptability with high yield suitable for cultivation for sesame farmers of Andhra Pradesh.  
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