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ABSTRACT

Field trials were conducted during the rainy season of 2012 to study the heritability,

genotypes grown in two spacings at Naliendele, Nachingwea and Tunduru. The

experiments were arranged in a split-split plot design in three replications at three sites.

Observations were recorded on days to 50% flowering, total plant height, height to first

branch, height to first capsule, number of primary branches, capsule on the main stem,

number of capsules per plant, leaf spot score, date of harvesting, seed yield and 1000 seed

weight. The genotypes varied considerably in the two spacings and GEI was highly

significant. The traits, number of first branch, number of capsules per plant and seed yield

showed high PCV and GCV estimates. There is scope for selection based on these

characters, and the diverse genotypes can provide materials for a sound breeding

programme. Most of the characters had low heritability along with low genetic advance;

such situation may arise due to non-additive gene action indicating greater influence of

environment in the expression of these characters. Seed yield per plant showed positive

correlation with days to 50% flowering, total plant height, height to first branch, height to

first capsules and capsule per plant. 1000 seed weight showed negative association with

seed yield per plant. Genotype Nal. 06. Sc 31 was high yielding and found to suit in more

favourable environmental conditions while Mtwara 09 showed to have good adaptability

under more unfavourable conditions. According to this experiment, it was concluded that

specific genotypes for specific environments are needed in order to maximize grain yield

in sesame.

stability and contributions of some yield attributes to the seed yield of 9 sesame



ii

ABSTRACT

Field trials were conducted during the rainy season of 2012 to study the heritability,

genotypes grown in two spacings at Naliendele, Nachingwea and Tunduru. The

experiments were arranged in a split-split plot design in three replications at three sites.

Observations were recorded on days to 50% flowering, total plant height, height to first

branch, height to first capsule, number of primary branches, capsule on the main stem.

number of capsules per plant, leaf spot score, date of harvesting, seed yield and 1000 seed

weight. The genotypes varied considerably in the two spacings and GEI was highly

significant. The traits, number of first branch, number of capsules per plant and seed yield

showed high PCV and GCV estimates. There is scope for selection based on these

characters, and the diverse genotypes can provide materials for a sound breeding

programme. Most of the characters had low heritability along with low genetic advance;

such situation may arise due to non-additive gene action indicating greater influence of

environment in the expression of these characters. Seed yield per plant showed positive

correlation with days to 50% flowering, total plant height, height to first branch, height to

first capsules and capsule per plant. 1000 seed weight showed negative association with

seed yield per plant. Genotype Nal. 06. Sc 31 was high yielding and found to suit in more

favourable environmental conditions while Mtwara 09 showed to have good adaptability

under more unfavourable conditions. According to this experiment, it was concluded that

specific genotypes for specific environments are needed in order to maximize grain yield

in sesame.

stability and contributions of some yield attributes to the seed yield of 9 sesame



ii

ABSTRACT

Field trials were conducted during the rainy season of 2012 to study the heritability,

genotypes grown in two spacings at Naliendele, Nachingwea and Tunduru. The

experiments were arranged in a split-split plot design in three replications at three sites.

Observations were recorded on days to 50% flowering, total plant height, height to first

branch, height to first capsule, number of primary branches, capsule on the main stem,

number of capsules per plant, leaf spot score, date of harvesting, seed yield and 1000 seed

weight. The genotypes varied considerably in the two spacings and GEI was highly

significant. The traits, number of first branch, number of capsules per plant and seed yield

showed high PCV and GCV estimates. There is scope for selection based on these

characters, and the diverse genotypes can provide materials for a sound breeding

programme. Most of the characters had low heritability along with low genetic advance;

such situation may arise due to non-additive gene action indicating greater influence of

environment in the expression of these characters. Seed yield per plant showed positive

correlation with days to 50% flowering, total plant height, height to first branch, height to

first capsules and capsule per plant. 1000 seed weight showed negative association with

seed yield per plant. Genotype Nal. 06. Sc 31 was high yielding and found to suit in more

favourable environmental conditions while Mtwara 09 showed to have good adaptability

under more unfavourable conditions. According to this experiment, it was concluded that

specific genotypes for specific environments are needed in order to maximize grain yield

in sesame.

stability and contributions of some yield attributes to the seed yield of 9 sesame



iii

DECLARATION

1, HAPPY MAKURU DAUD1 do hereby declare to neither the Senate of Sokoine

University of Agriculture that this dissertation is my own original work done within

the period of registration and that it has neither been submitted nor being

concurrently submitted in any other institution.

HAPPY M. DAUDI
(Msc. Candidate)

The above declaration is confirmed

W.M. REUBENProf.

(Msc. Supervisor)

Date

fl
Date



iv

COPY RIGHT

transmitted in any form or by any other means without the prior written permission of the

author or Sokoine University of Agriculture in that behalf.

No part of this dissertation may be reproduced, stored in any retrieval system, or



V

ACKNOWLEDGEMENTS

1 humbly give thanks to God almighty, for enabling me to live and receive his abundant

blessings including this achievement.

Special appreciation goes to my supervisor, Prof. S .O .W. M. Reuben for his guidance.

constructive criticism and encouragement throughout the study period.

I do express my sincere appreciation to COSTECH Tanzania for the sponsorship in

collaboration with Ministry of Agriculture and Food Security through Directory of

Research and Development (DRD).

More thanks should go to all workers at Naliendele Agricultural Research Institute

(NAR1), Mtwara and my colleagues for their support and company.

I would also like to express my true appreciations to my loving husband Mr. Arnold

Mbunda and my son Paschal Arnold for encouraging me to go for further studies, and for

all their love, support, kindness and patience they showed throughout my study time. 1

thank all those who are closer to us for their understanding.

Lastly, I genuinely thank all classmates, relatives, friends and all who in one way or the

other helped me in accomplishing this work.



vi

DEDICATION

This dissertation is dedicated to my beloved father Daudi Makuru Siringo and mother

Maria Washa Siringo who have enriched my life beyond any wealth 1 will ever dream.



■

vii

TABLE OF CONTENTS

ABSTRACT ii

DECLARATION iii

COPY RIGHT iv

ACKNOWLEDGEMENTS v

DEDICATION vi

TABLE OF CONTENTS vii

LIST OF TABLES xi

LIST OF FIGURES xiv

LIST OF APPENDICES xv

LIST OF ABREVIATIONS AND SYMBOLS xvi

CHAPTER ONE 1

INTRODUCTION 1.0 1

Background Information l.l 1

Statement of the problem and Justification 1.2 2

Objectives of the study-1.3 5

1.3.1 Overall Objective .5

1.3.2 Specific Objectives 5

CHAPTER TWO 6

LITERATURE REVIEW------2.0 ----- 6

Effect of Environmental Conditions on yield 2.1 6

Heritability 2.2 7

Path Coefficient Analysis 2.3 7

2.4 Stability Parameters 9



viii

CHAPTER THREE 11

3.0 MATERIALS AND METHODS------ -------11

3.1 Materials 11

3.2 Methods 11

113.2.1 The Study Area

123.2.2 Experimental Design andTreatment

123.2.3 Data collected

12Days to 50% flowering3.2.3.1

123.2.3.2 Disease severity and incidence

12Plant height (cm)3.2.3.3

13Height to first branch (cm)3.2.3.4

13Height to first capsule (cm)3.2.3.5

13Number of capsules per plant3.2.3.6

131000 seed weight (g)3.2.3.7

Seed yield (kg/ha) - 133.2.3.8

13Meteorological data3.2.3.9

143.2.4 Data Analysis

20CHAPTER FOUR

RESULTS4.0 20

Results of analysis of variance for different variables studied 204.1.

26Yield and yield components4.2

Seed yield (kg/ha) performance at Naliendele 264.2.1

Seed yield (kg/ha) performance at Nachingwea 294.2.2

Seed yield (kg/ha) performance at Tunduru4.2.3 32

Seed yield (kg/ha) performance in combined analysis4.2.4 35



ix

Performance of genotypes for yield components at each site4.3 39

4.3.1 Mean effects of genotypes for different variables at

Naliendele- 39

4.3.2 Mean effects of genotypes for various variables at

Nachingwea 40

4.3.3 Mean effects of genotypes for various variables at Tunduru-—40

Combined mean effects of genotypes for the various variables 414.3.4

Combined means of GxE interactions for different growth variables4.4

that have showed significant interaction 42

Combined means of GxE interactions for seed yield variable —424.4.1

Combined means of GxE interactions for days to 50%4.4.2

—43flowering variable--------

Combined means of GxE interactions for plant height variable 444.4.3

Combined means of GxE interactions for height to first4.4.4

44branch variable

Combined means of GxE interactions for Height to first4.4.5

-45capsule variable

Combination means of GXE interactions for capsules per4.4.6

46plant variable

Combined means of GxE interactions for 1000 seed weight4.4.7

-46variable

Simple correlation coefficients combined across locations------ ------ 474.5

48Effects of yield components on seed yield4.6

Estimates of variance components, coefficient of variation, heritabi lity4.7

51(broad sense) and expected genetic advance for sesame traits studied

534.8 Stability parameters for studied variables'



X

Seed yield stability parameters4.8.1 53

4.8.2 Days to 50% flowering 53

Total plant height4.8.3 54

Height to first branch4.8.4 55

Height to first capsule- 564.8.5

56Number of capsules per plant4.8.6

Relationships among stability parameters for seed yield and4.9

57yield components

Relationship between b-value and seed yield mean 574.9.1

Relationship between variance of deviation (s2d) and4.9.2

58b-value for seed yield variable

Relationship between b-value and days to 50% flowering 584.9.3

Relationship between variance of deviation (s2d) and b-value4.9.4

59for days to 50% flowering variable —

Relationship between b-value and total plant height------------- 604.9.5

Relationship between variance of deviation (s2d) and4.9.6

------ 61b-value for total plant height--------

Relationship between b-value and height to first branch 614.9.7

Relationship between variance of deviation (s2d) and b-value4.9.8

for height to first branch-------- ------ 62

Relationship between b-value and height to first capsule--------634.9.9

Relationship between variance of deviation (s2d) and b-value4.9.10

for height to first capsule ------ 63

Relationship between b-value and capsules per plant------------644.9.11

Relationship between variance of deviation (s2d) and4.9.12

b-value for capsules per plant 65



xi

5.0 DISCUSSION  66

CHAPTER SIX 75

6.0 CONCLUSION AND RECOMMENDATIONS - 75

6.1 Conclusion 75

766.2 Recommendations 

-78REFERENCES 

86APPENDICES 



xii

LIST OF TABLES

Tabic 1: Combined analysis of variance for evaluating genotypes at

different locations 16

Table 2: ANOVA summary for different variables studied at NALIENDELE 22

Table 3: ANOVA summary for different variables studied at NACHINGWEA 23

Table 4: ANOVA summary for different variables studied at TUNDURU 24

25Table 5: Analysis of variance in combined analysis

Table 6: Main effects of genotypes for yield and yield components at Nalicndele.. 27

Table 7: Means for plant populations/effect of spacing on different

28variables at Naliendele

Table 8: Main effects of genotypes for yield and yield components at

30Nachingwea.

Table 9: Means for plant populations/effect of spacing on different variables at

31Nachingwea

Table 10: Main effects of genotypes for yield and yield components at Tunduru... 33

Table 11: Means for plant populations/effect of spacing on different variables

34at Tunduru

Table 12: Main effects of genotypes for yield and yield components in

36combined analysis

Table 13: Means for effect of spacing on different variables in combined

analysis 37

Table 14: Means for sites (Locations) on different variables in combined

analysis 38

Table 15: Combined means of GxE interaction for seed yield (kg/ha) 43

Table 16: Combined means of GxE interaction for days to 50% flowering 44

Table 17: Combined means of GxE interaction for Plant Height (cm) 44



xiii

Table 18: Combined means ofGXE interaction for Height to first branch (cm) 45

Table 19: Combined means ofGxE interaction for height to first capsule (cm) 45

Table 20: Combined means ofGxE interaction for capsules per plant 46

Table 21: Combined means ofGxE interaction for 1000 seed weight (g) 47

Table 22: Combined simple correlation coefficients among yield and yield

47components

Table 23: Path-coefficients analysis showing direct and indirect effects of

six variables on yield (along diagonal are the direct effects) 50

Table 24: Estimates of parameters of variability for yield and its components

for sesame genotypes tested at three locations in Southern zone during

522011/2012 season

Table 25: Regression of seed yield for each genotype across locations 53

Table 26: Means for seed yield (kg/ha) 53

Table 27: Regression of days to 50% flowering for each genotype across

54locations

Table 28: Regression of total plant height for each genotype across locations, 55

Table 29: Regression of height to first branch for each genotype across locations . 55

Table 30: Regression of height to first capsule for each genotype across locations 56

Table 31: Regression of capsules per plant for each genotype across locations 57



xiv

LIST OF FIGURES

Figure 1: Effect of spacing on seed yield and mean performance of different

genotypes at Naliendele 29

Figure 2: Effect of spacing on the seed yield and mean performance of different

genotypes at Nachingwea 32

Figure 3: Effect of spacing on seed yield and mean performance of different

genotypes at Tunduru 35

Figure 4: Mean performance of different genotypes in combined analysis 39

Figure 5: Path diagram showing causal relationships among growth and

49yield traits

Figure 6: Diagram of b-value versus seed yield (kg/ha) mean 57

Figure 7: Diagram of s2d against b-value for seed yield 58

Figure 8: Diagram of b-value against days to 50% flowering mean 59

Figure 9: Diagram of s2d against b-value for days to 50% flowering 60

60Figure 10: Diagram of b-value against total plant height mean

Figure 11: Diagram of s2d against b-value for total plant height 61

Figure 12: Diagram of b-value against height to first branch mean 62

Figure 13: Diagram of s2d against b-value for height to first branch 62

Figure 14: Diagram of b-value against height to first capsule mean 63

Figure 15: Diagram of s2d against b-value for height to first capsule 64

Figure 16: Diagram of b-value against capsule per plant mean 65

Figure 17: Diagram of s2d against b-value for capsule per plant 65



1

XV

LIST OF APPENDICES

Path diagram showing causal relationships among growth andAppendix 1:

86yield traits

87Meteorogical data for three sites (Avaraged)Appendix 2:



xvi

LIST OF ABREVIATIONS AND SYMBOLS

Analysis of varianceANOVA

bl (b) regression coefficients

Coefficient of VariationCV

Director of Research and DevelopmentDRD

Food and Agricultural OrganisationFAO

FigureFig.

Genotype by EnvironmentGxE

Genotype by Environment InteractionGEI

Genotype x Environment InteractionGEI

kilogramkg

kilometrekm

metre above sea levelmasl

NitrogenN

Naliendele Agricultural Research InstituteNARI

Phosphorus peroxideP2O5

Hydrogen ion concentrationPH

correlationr

coefficients of determination

variance of deviation

Standard DeviationSD

Standard ErrorSE

R2

s2d



1

CHAPTER ONE

INTRODUCTION1.0

Background Information1.1

Sesame (Sesaniuni indicum L.) is one of the world’s oldest spice and oilseed crop grown

mainly for its seeds that contain approximately 50% oil and 25% protein. The world

production is estimated at 3.66 million tonnes with Asia and Africa producing 2.55 and

0.95 million tons respectively (Anon, 2008). In Africa, Sudan ranks first in production

followed by Uganda and Nigeria (FAO, 2005). Tanzania is the world’s 12th largest

sesame producer and is the 6th in Africa. Sesame is considered to have both nutritional

and medicinal values. The seeds are used either decorticated or whole in sweets such as

tahini, an oily paste (Morris, 2002; Bedigian, 2004). Sesame grows well in tropical to

temperate climates and can yield well under fairly high temperatures. The continent of

Africa is naturally endowed with favourable climatic and soil requirements that can

support sesame production.

G x E interactions have assumed greater importance in plant breeding, as they affect the

stability of varieties under diverse environments. Knowledge of GEI is advantageous to

have a cultivar that gives consistently high yield in a broad range of environments and

to increase efficiency of breeding program and selection of best genotypes (Zenebe ei

al., 2009). The adaptability of a variety over diverse environments is usually tested by

its degree of interaction with different growing environments. A variety or genotype is

considered to be more adaptive or stable if it has a high mean yield but low degree of

fluctuation in yielding ability when grown over diverse environments (Falconer, 1981).

According to Eberhart and Russel (1966), a genotype considered as stable should meet

criteria of high mean performance, with b equal to unity and s2d approaching zero.

sesame bars and halva, in baked products, or milled to get high grade edible oil or



2

Statement of the problem and Justification1.2

As sesame is a short day plant and sensitive to photo, thermo and moisture stress, the

yield is not stable and varies widely (Velu and Shunmugavallic, 2005), in Tanzania the

area grown sesame (Mtwara, Dodoma Tunduru) are also differ in temperature and

moisture stress, these lead to affect the yield. The variability in environment namely

location effect, seasonal fluctuations and their interactions highly influence the

performance of genotypes in relation to yield potential (Kumaresan and Nadarajan.

2005). In sesame, seed yield, as in other crops, is a complex character which is

dependent on a number of variables. In plant breeding the expression of phenotypic

trait depends on the degree of the variety adaptation in the environment. This element

arises from the interaction between a given genotype and an environmental condition

(Vencovsky and Barriga, 1992 cited by Reginaldo el al., 2000). If the interaction exists,

the best genotype in one environment may not be the best in another. The adaptability of

different growing environments. A variety or genotype is considered to be more

adaptive or stable if it has a high mean yield but low degree of fluctuation in yielding

ability when grown over diverse environments (Falconer, 1981). Failure of genotypes to

Environment Interaction (GEI). Knowledge of GEI is advantageous to have a cultivar

that gives consistently high yield in a broad range of environments and to increase

efficiency of breeding program and selection of best genotypes.

a variety over diverse environments is usually tested by its degree of interaction with

respond consistently to variable environmental conditions is attributed to Genotype x
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yielding dehiscent varieties with low harvest index values, significant yield losses

occurring during threshing and inadequate agricultural inputs such as improved varieties,

fertilizers and other agro-chemicals (Ashri, 1998; Weiss, 2000; Uzun and Cagirgam,

2006). In Tanzania the current national average yield is 0.4 tons ha'1; whereas the

practices (e.g improved seeds, fertilizer application and timely planting) ( Farm Africa,

2006).

The assessment of genotype x environment interaction is important in plant breeding

since the expression of phenotypic trait depends on the degree of plant adaptation.

Knowledge of GEI is advantageous to have a cultivar that gives consistently high yield in

selection of best genotypes.

To increase yield of sesame the study of direct and indirect effects (path analysis) of yield

and its components provide the basis for its successful breeding program. An increase of

seed yield can be more effectively tackled on the basis of performance of yield

components and selection of closely associated traits such as days to 50% flowering and

number of capsules. For efficient breeding and crop improvement, it is of utmost

importance in any crop plant to ascertain the contribution of yield related traits to yield

and select components that maximize yield (Ashkan et al., 2007; Chowdhury et al.,

2010).

Despite the importance of sesame, unfortunately, average world yield of sesame is still 

low at 0.46 ton ha'1 (FAO, 2005). Low yields have been attributed to cultivation of low

a broad range of environments and to increase efficiency of a breeding program and

potential average yield ranges between 1-1.2 tons ha’1 under improved management
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Selection of stable genotypes that perform consistently across environments can reduce

the magnitude of Genotype x Environment interaction. Besides, stability of sesame

performance is of special importance under rain-fed conditions in developing countries

where environmental conditions vary considerably and the technologies of modifying

the environments are far from adequate (Adebisi and Moruf, 2010). Sesame was

previously grown in Mtwara and Lindi regions that used to produce over 75% of

National production. However, because there is high demand for sesame in international

market producer prices have been on the increase since 1990’s. These have prompted

farmers to grow the crop for income generation and sesame is now grown in non-

traditional growing areas such as Mbeya and Dodoma regions, this is the reason of

finding the variety which will grow well in different environment and the one which

will perform better in the specific location.

The variability in environment namely locations, seasonal fluctuations and their

interaction highly influence the performance of genotypes in relation to yield potential.

This justified and underlined the importance of identifying genotypes that are stable

across a wide range of environments.

Besides, stability of sesame, performance is of special importance under rain-fed

conditions in developing countries where environmental conditions varied considerably

and the technologies of modifying the environments are far from adequate (Adebisi,

2004). Interest has been focused on the regression analysis, an approach originally

proposed by Yates and Cochram (1938) and later modified by Eberhart and Russel

(1966). In the place where this study conducted, there are a different in rainfall pattern.

that means Naliendele differ with Nachingwea and Tunduru and Tunduru differ with

Naliendele and Nachingwea, this applied the same to Nachingwea.
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1.3 Objectives of the study

1.3.1 Overall Objective

To identify sesame genotypes that perform consistently well across different

environments

Estimate heritability and stability parameters and assess the relationships with(>')

mean performance of genotypes of the studied variables

1.3.2
(i)

Specific Objectives
Determine genotypes x environment interaction effects on yield components
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CHAPTER TWO

2.0 LITERATURE REVIEW

2.1 Effect of Environmental Conditions on yield

Sesame grows well in tropical to temperate climates and can yield well under fairly high

temperatures. A temperature of about 30° C encourages rapid germination, initial growth

and flower formation. Temperatures below 20° C delay germination and seedling growth

whereas temperature below 10° C inhibits both. In India, Nath el al. (2003) indicated that

sesame growth rate was negatively affected by low temperature and low effective

photosynthetic rate. Temperature and variety affected seed yield variation by 69% and

39%, respectively. Seed yield of sesame significantly differed from one season to another

during 1998-2000 as found by Sharma (2005). Initiation of flowering is sensitive to

photoperiod and varies among varieties. The short day treatment shortened the duration to

first flower and lowered the first flowering node.

Sesame is considered to be drought tolerant; however, good yields can be obtained when

there is adequate rainfall. Established plants are capable of withstanding high moisture

stress, but the seedling stage is extremely sensitive. Planting should be such that it

coincides with adequate rains to enhance good emergence and crop establishment.

Generally, 300 to 600 mm of evenly distributed rainfall is ideal during the growing season

for good production of the crop. The crop is very sensitive to water logging, even for a

relatively short duration.

Sesame thrives best on moderately fertile, well-drained soils with a pH ranging from 5.5

to 8.0. Very low pH values have a drastic negative effect on growth; however, some

varieties can withstand a pH value up to 8. The crop is sensitive to salinity conditions.
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Generally, sesame can successfully grow on a rather wide range of soils due to the

diversity of cultivars well adapted to local conditions (Bedigian, 2004).

2.2 Heritability

The concept of heritability is used to examine the relative contributions of genes and

environments to variation in a specific trait. One hundred fifty one sesame genotypes

were evaluated in India for genetic diversity in respect of nine quantitative characters.

High heritability was observed for seed yield, number of primary branches/plant, number

of capsules/plant, number of seeds/capsule, plant height and days to 50% flowering

(Parameshwarappa et al., 2009). Similar findings were reported by Reddy et al. (2001),

who showed that these characters were controlled by additive gene effects and phenotypic

selection for these traits would likely be effective. At National Agricultural Research

Center, Islamabad, the study conducted showed that, estimates of heritability in broad

high for days to flower initiation, days of completion flowering, days to maturity, number

values of 67, 55, 79, 63, 78, 87, 84 and 96% respectively. Their higher estimates indicated

that large proportion of the total variance was due to the high genotypic variance having

less environmental influence hence possessing high heritable variation. From the results

of that study it is concluded that seed yield m'2, seed yield plant'1, branches plant'1 and

capsules plant-1 provide a good selection base as they had high values of heritability.

Path Coefficient Analysis2.3

Path coefficient is one of the effective techniques to reveal inter-relationships among

yield characters and their direct and indirect effects on grain yield through a system of

variable interrelations. Studies done in Nigeria (Muhamman, 2010) showed that, when the

of branches plant'1, number of capsules plant'1, seed yield plant'1 and seed yield in'

sense ranged from 55% for days to flower completion, to 96% for seed yield m'2. It was

'2 with
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correlation coefficients were partitioned into direct and indirect effects, number of

branches per plant had the highest contribution followed by plant height. Leaf area per

plant contributed the lowest. When the growth characters were quantified in terms of

higher (Muhamman, 2010) . Another study in Nigeria showed that, the strongest direct

effect of seed yield per unit area was estimated for seed yield per plant followed by

number of capsules per plant (Haruna el al., 2011). The study was conducted in West

Mediterranean Agricultural Research Institute's fields of Antalya at 2008-2009 to evaluate

character associations using correlation coefficients showed that, the combined data over

the two years for plant height, number of branches, number of capsule per plant and 1000

seed weight had the significant positive correlation with seed yield. With regard to

positive correlation, similar results are in concurrence with the results of Uzun and

Cagirgan (2001), Khan et al. (2001) and Sumathi et al. (2007). Similarly, number of

branches/plant height showed strong positive indirect effect on seed yield. This situation

indicated that although number of branches and number of capsule had no high direct

effect on seed yield, these traits had powerful indirect effect over plant height and

therefore they may be evaluated together in selection studies. The characters of stem

height to the first capsule and number of seed per capsule indicated positive correlation

with seed yield whereas in path analysis, negative direct effect was observed on seed

yield for each of them.

Yield is a complex quantitative trait, which is greatly influenced by environmental

fluctuations. Hence, selection based on yield performance alone may indicate a biased

result and lead to ambiguity. A study of nature and degree of association of component

decisive role in influencing yield. Selection would therefore be more effective, if it was

percentage, the percentage contribution of number of branches and plant height were

characters with yield assumes greater importance for fixing up characters that play a
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based on component characters rather than directly on yield. Working on the correlation

and path analysis in Sesame, Gnanasekaran el al. (2008) and Kumar and Vivekanandan

(2009) reported that positive and highly significant association between yield and yield

attribute exists.

2.4 Stability Parameters

Stable varieties are the ones which perform the same regardless of the productivity level

of the environments. The study done in Nigeria by using fourteen sesame genotypes

showed that, seed germination of genotype 530-6-1 with regression coefficients of 1.03,

s2d approaching zero and with relatively high seed germination of 78.50% could be

considered widely adapted and stable. The investigation of stability of sesame genotypes

clearly showed that most of the test genotypes were sensitive to production environments

(Adebisi and Moruf, 2010). Several other studies were carried out on GE1 throughout the

world by different researchers on various oil crops like Ethiopian mustard (Kassa, 2002)

squares for genotypes, environments and GEI were highly significant; indicating the

existence of a wide range of variation between the genotypes and between the seasons

and that, the performance of genotypes differed over seasons. A study conducted in India

by Kumaresan and Nadarajan (2005) showed that, the mean squares due to genotype x

environment interaction as shown by the environment + [genotype x environment)

showed significant values for all characters indicated that these characters were unstable

and fluctuated in their expression with change in environment. The study on stability

done in Nigeria by Adebisi and Moruf (2009) showed that most of the test genotypes

were sensitive to production environments. Hence, their wider adaptability, stability and

general performance to the fluctuating growing conditions within and across plant

population environments were considerably lowered.

and Sunflower (Dijanovic el al., 2004; Ghafoor et al., 2005). They reported that the mean
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2011/2012 in four sites, Naliendele, Nachingwea, Tunduru and Makutupora using ten

varieties suggest that Nal. 95. Sc. 9.1 (956 kg/ha) followed by NaL 06. Sc 91 with mean

seed yields of 950 kg/ha performs better across sites (NAR1 annual report, 2011/2012).

The study conducted at Naliendele Agricultural Research Institute during the season
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CHAPTER THREE

3.0 MATERIALS AND METHODS

3.1 Materials

The nine selected genotypes evaluated in this study were (Nal.06.Sc.04, Nal.06.Sc.31,

Nal.06.Sc.49, Nal.06.Sc.91, Nal.95.Sc.5.1. Nal.95.Sc.9.1, Mtwara 09, Lindi 02 and Ziada

94) from Naliendele Agricultural Research Institute (NARI). The sesame genotypes were

advanced lines of F5 generation selected from previous variety trials conducted by

Oilseeds Research Program based at NARI that needed to be assessed for yield

performance over a wide range of environments before adoption in Tanzania.

Methods3.2

3.2.1 The Study Area

The southern zone, also known as south- Eastern Tanzania, comprises of Mtwara and

Lindi regions, and Tunduru district in Ruvuma region. The zone covers 103,500 km2 of

which 17,750 km2 is in Mtwara, 67,000 km2 is in Lindi and remaining 18,750 km2 is in

Tunduru district. The zone is characterized by mixed farming system, whose elements

change with variations in climate and environment. The elevation of this zone ranges

between 135 to 710 masl. There are two main seasons: a humid and hotter wet season

(November to May) and the cooler, less humid dry season (June to October). The mean

annual rainfall ranges from 800 mm in inland and central areas to 1,200 mm in the hills

and plateau near the coast. The rainfall pattern is usually monomodal from late November

to end April. Soils are variable, ranging from the deep, well drained, but not very fertile

sandy soils of the sedimentary zones, to the deep, well drained and somewhat more fertile

red clay soils.
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3.2.2 Experimental Design and Treatment

A split-split plot [(a) Location (main plot/Factor A), (b) Spacing (sub plot/ Factor B) and

(c) Genotype (sub-sub plot/factor C)] laid in a Randomized Complete Block was used

with three replications at each of three locations. Two spacing were used at each location

inoder to create six micro environments (3 locations x 2 spacing/location) for stability

analysis. The plot sizes were 6 m x 2 in. each with four rows in which the spacing was

0.50 m between rows and 0.10 m within rows and 0.50 m between rows and 0.20 m

within rows. The between plant spacing was achieved after thinning at 3-4 weeks

following seedling emergence. Phosphorus fertilizer as P2O5 was applied at a rate of 40

kg/ha and Nitrogen fertilizer (urea) as a top dressing at a rate of 45 kg N per ha at four

weeks after seedling emergence. Sesame flea beetle was controlled at seedling stage using

karate insecticide at a rate of 5 mls/litre.

3.2.3 Data collected

Data was collected from net plot (5m) area for the following variables:

Days to 50% flowering3.2.3.1

Days to 50% flowering was measured by counting the number of flowered plants at the

time when 50% of the plot stand had reached flowering.

Disease severity and incidence3.2.3.2

Disease scoring was done before harvesting by taking a random sample of five plants in

each plot score for leaf spots( Cercoseptoria sesame) where 1= less disease and 5= more

disease
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3.23.3 Plant height (cm)

Total plant height was measured from ground level to plant apex (using meter stick) by

taking ten randomly sampled plants in each net plot and averaged

3.23.4 Height to first branch (cm)

Height to first branch was measured from ground level to plant apex of the first branch

(using meter stick) from above ground to first branch by taking ten random sampled

plants in each net plot and averaged

Height to first capsule (cm)3.23.5

Height to first capsule was measured from ground level to the tip of the first capsule

(using meter stick) by taking ten random sampled plants in each net plot and averaged.

Number of capsules per plant3.23.6

Number of capsules per plant was recorded by taking ten randomly sampled plants in

each plot and counting all the number of capsules/plant then averaged to one decimal

point

1000 seed weight (g)3.23.7

1000 seed weight from each net plot was obtained from 2 weighed (g) samples of 1000

seeds and averaged to one decimal point

Seed yield (kg/ha)3.23.8

Seed yield was measured by weighing total seed harvested from each net plot (using

electronic balance) after sun drying to constant weight and measurements converted to

kg/ha.
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3.Z.3.9 Meteorological data

Meteorological data such as average rainfall, minimum and maximum temperature and

relative humidity were recorded from weather stations at each location.

3.2.4 Data Analysis

For each variable data was subjected to analysis of variance (ANOVA) using INDOSTAT

version 8.5 computer software package; correlations among pairs of variables and

genotypes stability were determined using linear regression analysis proposed by Eberhart

done to discern paths of influence among components of yield following procedures of

Dewey and Lu (1959).

Statistical Model for ANOVA

The statistical model for each location was: Yijk] = ji + n+ ak+ rajk+Yi +ayw + £jJki

For combined analysis was:

(i)

Where by:

replication and m,h plot

p = Overall mean,

rj(jj= ith replication within j,h location,

Pj = jth location effect,

rPij = interaction effect of i*11 replication and j01 location,

ak=kth spacing effect,

Pajk=interaction effect of jth location and klh spacing, yi= 1th genotype effect, 

pYji = interaction effect of j01 location and 1th genotype,

Yijkim = M +nG)+Pj+rPij(£a)+ak +Pajk+yi+PYji +aYki+apYijk+£ijkim.

and Russell (1966). Path coefficient analysis for the variables under investigation was

Yijidm = measurement for 1th genotype of the jth location and k,h spacing in ilh



15

£ijkim= random experimental error

The stability parameter model for each variable will be as shown below;

Yjj-pi + Pilj+Sjj, (2)

Where by:

Yij = observation of the zlh genotype at the Jlh environment,

Pi = mean of z41’ genotype over all environments,

Pi = the regression coefficient that measures the response of the z4h genotype to

varying environments,

5ij= the deviation from regression ofthe z4h genotype at the/h environment,

environments

Correlation Analysis

By using INDOSTAT version 8.5 software correlations among yield and yield

components for each location and across locations as a combined analysis was done.

Estimation of components of variance

Variances pooled over locations and estimates of their components were calculated. The

obtained mean squares from the combined analysis of variance was used to separate out

the components of variance due to genotypes, spacing, environments and their

interactions.

ayu=interaction effect of kth spacing and 1th genotype,

«Pykji=interaction effect of k111 spacing. jth location and 1th genotype,

Ij = the environmental index obtained as the mean of all genotypes at the jth
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Assumptions all factors are random

Where:

82c=Component of variance due to the error term

82g ~ Component of variance due to genotypes

82l= Component of variance due to environments (location)
9

8"s=component of variance due to spacing

82r(lj= Component of variance due to replication within location

82r(L)L= Component of variance due to replication within location x location

interaction

= Component of variance due to genotype x location interaction

82Gs=Component of variance due to genotype x spacing interaction

82gls= Component of variance due to genotype x location x spacing interaction

R =Replications

S=Spacing

E = Environments (locations)

G = Genotypes

computed by using the following formula:

82Ph= S2e+ 82gls+ 82gs+ 82gl+ 82g+ 82sl+ 82s + 82R(L)i + 82r(L) +82l

Heritability estimates was computed by using the estimates of phenotypic and genotypic

variances, a formula after Hanson et al. (1956), as follows;

h2b = (82g/S2ph) X 100

Where;

Computation of phenotypic variance and heritability (broad sense)

The component of phenotypic variance (82Ph) tested in r replications and 1 locations were

82gl
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h2b is heritability in the broad sense,

62g is the component of variance due to genotypes and

62ph is the phenotypic component of variance.

Path Coefficient Analysis

Path coefficient analysis was used to determine direct and indirect effects of days to 50%

flowering, plant height, height to first branch, height to first capsule, number of capsules

per plant and 1000 seed weight. This was performed following the method outlined by

Dewey and Lu (1959). The method involves solving unknowns (path coefficients) from a

series of simultaneous equations. Computation was done using the formula arranged in

matrix (Appendix 1).

I‘17-P17+l‘l2P27+ri3P37+ri4P47+risP57+I’l6P67

l'27=I‘12P17+P27+r23P37+l‘24P47+r25P57+r26P67

f37=ri3P|7+r23P27+P37+r34P47+r35P57+r36P67

147=r 14 P17 +f24 P27+f34 P37+P47+r45 P57+I46 ?67

r57=ri5P|7+r25P27+r35P37+r45P47+P57+r56P67

r67=ri6P17+r26P27+r36P37+r46P47+r56P57+P67

The residual factor (Px?) was computed as follows:

l=P2X5+P217+P227+P237+P247+P257+P‘67'}'2P17r|2P27+2P|7ri3P37+2Pi7ri4P47+2Pi7ri5P5

7+2P17ri6P67+2P27r23P37+2P27r24P47+2P27r25P57+2P27r26P67+2P37r34P47+2P37r35P57+2

P37r36P67+2P47r4sPs7+2P47r46P67+2P57r56P67

In the path model:

= simple correlation coefficients for measuring the mutual association of tworij

variables

= path coefficient for measuring direct influence between variables to yieldPii
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= indirect effects of variables upon another through the other variableRijPij

= the residual effect in the path analysis modelPx

i and j = (1, 2, 3,... 6)



20

CHAPTER FOUR

RESULTS4.0

4.1. Results of analysis of variance for different variables studied

The combined analysis of variance (ANOVA) and analysis for each location for different

variables studied is as shown in tables 2, 3. 4 and 5. In case of results from Nalicndele

site, significant spacing effects were observed for height to first branch and seed yield.

Also significant genotypic differences were observed for days to 50% flowering, height to

first branch, height to first capsule, total plant height, capsules on the main stem and date

of harvesting (Table 2). For Nachingwea, significant spacing effects were observed for

days to 50% flowering, total plant height, capsules on the main stem and seed yield. On

the genotypes, significant differences were observed for days to 50%flowering, height to

first branch, height to first capsule, total plant height and number of primary branches.

Also the significant effects were observed for the spacing x genotype interaction for seed

yield (Table 3). At Tunduru, for spacings the significant differences were observed on

height to first capsule, capsules on the main stem, capsules per plant and seed yield.

Significant genotypic differences were observed for height to first branch, height to first

capsule, total plant height, number of primary branch, capsules on the main stem and seed

yield (Table 4).

Results from combined analysis of variance indicated significant differences on the sites

for all variables except days to 50% flowering, leaf spot score and 1000 seed weight. For

spacing significant differences were observed only for days to 50% flowering and for the

interaction (location x spacing) significant differences were observed for all variables

observed for all variables except number of capsule per plant and 1000 seed weight. For

interaction on sites and genotypes (locations x genotype) significant differences were

except leaf spot score and 1000 seed weight. Significant genotypic differences were
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observed for days to 50% flowering, height to first branch, height to first capsule, number

of primary branch, date of harvesting and seed yield. The significant effects were

observed only for seed yield for the interaction of population and genotypes. In the

interaction of spacing x location x genotypes significant effects were observed for days to

50% flowering, height to first capsule, number of primary branches, capsules on the main

stem, date of harvesting and seed yield (Table 5).
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4.2 Yield and yield components

Seed yield (kg/ha) performance at Naliendele4.2.1

The highest yielding genotype at Naliendele was Nal.06.Sc 31 (205 kg/ha) followed by

201.667 kg/ha and 200.167 kg/ha for Nal. 06. Sc 49 and Mtwara 09 respectively (Table 6

and Fig. 1). However, the lowest yielding genotype was Lindi 02 (187.333 kg/ha). Spacing

1(50x10 cm) yielded more compared to spacing 2 (50x20 cm) (Table 7 and Fig. 1).
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210-1
1205- 9

200- 5
2

195- 3
1

190- 6 72

Genotypes

Seed yield (kg/ha) performance at Nachingwea4.2.2

The highest mean yield performance at Nachingwea was 662.0 kg/ha for Nal. 06. Sc

31(Table 8) followed by Nal.95.Sc.9.l (582.0 kg/ha) and Mtwara 09 (531.2 kg/ha) while

Lindi 02 (371.5 kg/ha) gave the lowest mean yield at this location (Fig.2).Plant spacing

1(50x10 cm) yielded more compared to plant spacing 2 (50x20 cm) (Table 9 and Fig.2).

CO x: 
*S5
2 

CD

TJ 
0) 
CD tn

8

4

185
Spacing

Figure 1: Effect of spacing on seed yield and mean performance of different 
genotypes at Naliendele
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700-1 4
650-

51
8 1

2 3 6 92
7

Spacing Genotypes

Seed yield (kg/ha) performance at Tunduru4.23

Highest performance at Tunduru was given by Mtwara 09 (610.167 kg/ha) followed by

Ziada 94 (398 kg/ha) and Na.06. Sc 91 (380.3 kg/ha) (Table 10). The trial lowest yielder

genotype was Nal.06.Sc 04 which gave only 265.3 kg/ha followed by yield mean of 269.3

kg/ha for Lindi 02 (Fig.3). Plant spacing 1(50x10 cm) yielded more compared to plant

spacing 2 (50x20 cm) (Table 11 and Fig.3).

Figure 2: Effect of spacing on the seed yield and mean performance of different 
genotypes at Nachingwea
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Figure 3: Effect of spacing on seed yield and mean performance of different

genotypes at Tn nd urn

Seed yield (kg/ha) performance in combined analysis4.2.4

Results of combined analysis revealed that highest seed yield genotype across locations

gave 395.222 kg/ha and 386.278 kg/ha respectively (Table 12 and Fig. 4). The lowest

mean yield across trials was Lindi 02 (276.056 kg/ha).

Plant spacing 1 (10 cm x 50 cm) yielded significantly higher than plant spacing

2.Genotype 8 outperformed the rest which were not significantly different (Table 12 and

Fig 4). Genotypes 2,9 and 7 (Fig 4) yielded significant lower than genotypes the rest.

TO 
.2
T3 
0) 
CU cn

was Mtwara 09 (447.167 kg/ha), followed by Nal. 06. Sc 31 and Nal.95.Sc.9.1 which

650n
600-

J 550-
500-
450-
400-
350-
300-
250 J



g

5

u

CM

% - o

o

£
a

ID 
m

X 
Q

•u

§

■g 
g

O O CM rn o 
m O' o o

A O CM 
■ 3 'n -

J
U. 
Q

U ta<
X

C3 
Os 

s

"8
OS

•u 
in

CM

Q

SO

CM

g 
g 
cs 

f

o

ri

X 
b«
X

X 
a-

(J c/) 
U

a. 
X 
O

X 
X z

03 •n
CM

g
cd so

3 
cm

•n•n

.2 
S

G5 
H

U)
S
Q

o 
o 

cq 
so o 
75 
Z

«n•n

cn 
o cq 

s6 
O

73 
Z

-O

£ m

s
1

c>

£

"8cn 
CM

o
5 u

■o 
CM

3

55 
o 

GO 
SO 
O

73 
Z

"8
os
o

g 
o

x>
SO 
in

-D
O£

c*
CM

3
"I

I

5 
o

g
«
-3-
cn

5 
b

8 
•^r 
CM

5 
o’

8 g 
b

TJ
Os
00 
CM

JD

so «n

g
Os

o

s 
o

5 
Q. 
8 

c!n
S 
o

8 
CM
OS 
in

g 
b

g 
so
CM

Os 
cm

•e o

-D 
SO
SO 
>n

•8 
■^r
CM

8
CM*

£
Os

g
«

CM

-D

CM

£
m

■oso
os
CM

g 
rt 

cn 
sd 
oo 
cn

8
b 
o

g 
rd

•o
£
~i

•§ o

•3

I

g 
cd

g 
cS 
b m

os
CM

8 o 
cm’

-g
o
CM

ri

g 
oo
•n co

g 
o 
o^ •n

8
-D

so
SO
cn

oo
rd

a 
CM 
cd

•§ «n

g 
03

cd

•u
!n

g
cd

8
Os
Os cn

•§
cn

3

g
o 
•d

g 
cn 
oo 
CM

s
so»n

■8
CM

X

g
cm’

in

C3 
in
CM

>n o

03 
CM

5

g
SO

'S
o

CM
•e m

CM

cn

8 sq
3

•u
SO 
CM

g
cd

8
” cn 
•— m 
m

•8
CM 
•n g

I 
rn

g
•n

I 
s
8I
5 
b

2

l 
I 
1 
I
I

*55 
7= 
s 
a 
•o o 
c
3 
E o 
Q 

=
^2 
e 
Q 
C 
o

E 
o 
Q 

2 "q 
■>>

X5 
c 
GS 

2 
2 ’Sh

<2
CA 
O 
Q.

O 
S 
Q on 
o

Q g
O 

.5 
03 s

Ai

- 'T OO O TT 
’ oo «n o

“ g 
a
N

»— 
& 

c 
K 
F3

£>
.a 
v 
E 
3 
t»
5 
•5

I 
i g 
.5 
O

.E 

.■s =:

cn

.£)

n ~ m-
3 8 22-

£ 2 <? •£?
- - CM -

•5 II
II Q 

= g 
x< cn 

la 
!i E "" 11- O E cq 
c —J 
2 ĝ
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4
1

0 2 9
7

Genotypes

Figure 4: Mean performance of different genotypes in combined analysis

Performance of genotypes for yield components at each site4.3

4.3.1 Mean effects of genotypes for different variables at Naliendele

Mtwara 09, Nal. 06. Sc 49, Nal.06.Sc 04 and Nal. 06. Sc 31 genotypes took relatively

short duration of days to 50% flowering as compared to other genotypes (Table 6), which

ranged from 50 to 52 days respectively. Genotype 9 (Ziada 94) was tallest (132.9 cm) and

the shortest one was Nal.95.Sc.5.1 (86.7 cm). Also genotype 1 (Ziada 94) had relatively

highest height to first branch and to first capsule (50.15 and 95.93 cm) respectively.

Height to first branch was shortest (18.92 cm) for Nal.06.Sc 04 and for first capsule

Nal.95.Sc.5.1 was shortest (48 cm). Number of capsules per plant was highest for Ziada

with lowest number of capsules per plant was Mtwara 09 (20.10). Genotype 4 (Nal. 06.

3

94 followed by Nal. 06. Sc 91, the capsules were 27.57 and 25.10 respectively. The one

8
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Sc 31) and Nal.95.Sc.5.1

lowest 1000 seed weight were Lindi 02 and Nal.06.Sc 04 (2.9 g). However, genotypes

significant differences in spacing however, there was a significant effect only for the

interaction between spacing and genotype in total plant height.

4.3.2 Mean effects of genotypes for various variables at Nachingwca

All genotypes at Nachingwea site were observed with days to 50% flowering that go

beyond 50 days (Table 8). However, genotypes viz: Nal. 06. Sc. 9.1 and Nal.95.Sc.5.1

took shortest duration for days to 50% flowering (56 days) compared to other genotypes.

Ziada 94 took longest days to 50% flowering 68 days, also there was a significant

differences in spacing where spacing 1 (50x10 cm) taking longest days to 50% flowering

compared to spacing 2 (50x20 cm) (Table 9). Ziada 94 showed highest total plant height.

height to first branch and height to first capsule (167.67, 72.75 and 125.70 cm)

respectively. For total plant height the shortest was Mtwara 09 (121.40 cm). Nal. 06. Sc

91 showed shortest for both heights to first branch and height to first capsule at 37.833

and 65.833 cm respectively. Also there was a significant difference in spacing, 50x10 cm

had the lower total plant height compared to 50x20 cm. Ziada 94 showed highest number

of capsules per plant and the one which showed the lowest was Lindi 02 (47.92 and 34.08

respectively). Nal. 06. Sc 49, Nal. 95. Sc. 9.1 and Nal. 06. Sc 91 genotypes recorded

highest 1000 seed weight (3.1 g) and the least was Nal.95.Sc.5.1 (2.8 g). However,

genotypes did not differ significantly on thousands seed weight.

Mean effects of genotypes for various variables at Tunduru4.3.3

Genotypes viz: Mtwara 09 and Nal.95.Sc.9.1 took relatively short duration to days to 50%

flowering compared to other genotypes (Table 10). Of these, Mtwara 09 took shortest

were statistically similar on thousand seed weight. For all these variables there were no

was highest in 1000 seed weight (3.1 g). The one which had
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duration of 54.333 days and Lindi 02 and Nal. 06. Sc 49 took longest duration of 57.167

days each. For total plant height and height to first capsule the tallest one was Ziada 94

(129.000 and 83.167 cm respectively). Nal. 06. Sc 31 and Mtwara 09 showed the highest

first branch compared to others and Nal. 06. Sc 91 showed the shortest first branch (21.5

cm). For capsules per plant, Nal.06.Sc 04 genotype showed highest number of capsules

per plant followed by Mtwara 09 while Nal. 06. Sc 31 showed the lowest number of

capsule per plant followed by Lindi 02. The one which had lowest 1000 seed weight was

Nal. 06. Sc 31 (2.7 g) and the one which had highest 1000 seed weight was Ziada 94

(3.2g) followed by Nal. 06. Sc 91 (3.0 g).

Combined mean effects of genotypes for the various variables4.3.4

Results obtained from combined analysis indicated that Nal.95.Sc.9.1 and Nal.95.Sc.5.1

took fewest days to 50% flowering compared to others (Table 12). However, of these.

Ziada 94 took most days to 50% flowering and differs significantly from the rest which

did not differ. Ziada 94 showed highest total plant height, height to first branch and height

to first capsule compared to others and Nal.95.Sc.5.1 showed shortest total plant height

and height to first capsule. Nal. 06. Sc 91 showed the shortest height to first branch

followed by Nal.95.Sc.5.1. For number of capsules per plant Ziada 94 showed highest

number of capsules per plant (37.2) while Lindi 02 showed the lowest number of capsules

per plant (27.1). Results showed that Nal. 06. Sc 91, Ziada 94, Nal. 95. Sc. 9.1, Nal. 95.

Sc. 5.1 and Mtwara 09 had highest 1000 seed weight (3.0 g) followed by Ziada 94 (3.0 g)

and the lowest one was Lindi 02 (2.9 g) followed by Nal. 06. Sc 31 (2.9 g) (Table 12).

However 1000 seed weight did not differ significantly between genotypes.
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4.4 Combined means of GxE interactions for different growth variables that

have showed significant interaction

Combined means of GxE interactions for seed yield variable4.4.1

Nal. 06. Sc 31 gave highest seed yield (662.0 kg/ha) at Nachingwea followed by Mtwara

09 at Tunduru (610.2 kg/ha). The least seed yield mean was 187.3 kg/ha for Lindi 02

followed by 187.7 kg/ha for Nal.95.Sc.5.1 and 190.7 kg/ha for Ziada 94. For Nalicndele

varieties behaved highly different compared to the other two sites and also showed low

yield.
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Table 15: Combined means ofGxE interaction for seed yield (kg/ha)

Genotypes Naliendele Rank Nachingwca Rank Tunduru Rank

Ziada 94 190.7 7 4
Nal.06.Sc 04 195.3 5 5

192.7 6 446.7 6 380.3 3 339.89

205.0 662.0 318.7 6 395.22I 1

379.7 386.28197.2 582.0 2 44

8 329.0 314.89187.7 428.0 7 5

9 9 269.3 8 276.06187.3 371.5

3 610.2 1 447.17200.2 3 531.2Ml ware 09
302.678 284.7 7201.7 2 421.7

359.5489.7195.3Mean
20.3631.562.39SE±

143.46LSDo.os

Combined means of GxE interactions for days to 50% flowering4.4.2

variable

Combined data for days to 50% flowering are shown in Table 16. The earliest

flowering was obtained with Mtwara 09 (50 days) followed by Nal. 06.Sc 49 (52

days) both at Naliendele while the latest flowering was with Ziada 94 (67 days and

64 days) at Nachingwea and Naliendele respectively.

Nal. 06.Sc 
49

511.0
453.0

398.3
265.3

2
9

366.67
304.56

Mean 
±15.67

Nal. 06.Sc 
91
Nal. 06.Sc
31
Nal.95.Sc.9.
I
Nal.95.Sc.5.
1
Lindi 02
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Table 16: Combined means of GxE interaction for days to 50% flowering
Genotypes Naliendele Rank Nachingwea Rank Tunduru Rank

Nal.06.Sc31 52.33 7 60.33 3 56.50 56.394

Nal.95.Sc.9.1 54.33 3 54.8355.67 9 54.50 8

Nal.95.Sc.5.l 53.00 5 55.67 8 56.50 55.065

Combined means of GxE interactions for plant height variable4.4.3

The tallest plant height (167.67 cm) was recorded at Nachingwea followed by

132.93 cm at Naliendele for Ziada 94. The shortest genotype was recorded at

Naliendele (86.72 cm) for Nal.95.Sc.5.l followed by Nal.95.Sc.9.1 (98.65 cm) at

Tunduru (Table 17).

Table 17: Combined means of GxE interaction for Plant Height (cm)
Tunduru RankRankNachingweaRankNaliendeleGenotypes

The tallest one to first branch was Ziada 94 at Nachingwea followed by the same

genotype at Naliendele (Table 18). The shortest one was 18.92 cm for Nal.06.Sc 04

at Naliendele.

56.04 
0.41

I
9 
2

56.67
55.29
55.11

Mean
SE±
LSDp 05

64.33
52.33
55.17

53.67
50.33
52.00

54.17 
0.55 
3.75

4
9
8

167.67 
124.58 
126.67 
130.42
130.83
126.25 
128.33 
121.40 
131.92 
132.01
2.20

67.67
57.00
59.17

59.17
61.17
56.17

59.11
0.83

1
6
4

5
2
7

128.90 
103.28 
102.45
108.18 
98.65 
103.00
101.98
117.87
109.65 
108.22 

1.90

56.67
56.00
55.50

57.17
54.33
57.17

3
6
7

Ziada 94
Nal.06.Sc 04
Nal. O6.Sc9l

Ziada 94
Nal.06.Sc 04
Nal. 06.Sc 91
Nal.06.Sc31
Nal.95.Sc.9.1
Nal.95.Sc.5.1
Lindi 02
Mtwara 09
Nal. O6.Sc49
Mean
SE±
LSDqqs

Lindi 02
Mtwara 09
Nal. 06.Sc 49

1
6
2

1
2
5
4
7
9
6
8
3

1
8
6
4

7

9
2

1
5 
7
4
9 
6
8 
2
3

Mean 
±0.39 
62.89 
55.11 
56.61

Mean 
±1.59 
143.20 
111.91 
110.91 
115.02 
108.09 
105.27 
109.98 
111.03 
116.40

132.93
107.80
103.57
106.65
94.60
86.72
99.78
93.70
107.78
103.73
2.44

_________ 12.99
4.4.4 Combined means of GxE interactions for height to first branch variable
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Table 18: Combined means of GXE interaction for Height to first branch
(cm)

Genotypes Naliendele Rank Nachingwca Rank Tunduru Rank

24.77 3 44.33 3 41.83 37.03I

20.07 42.837 25.87 6 29.584

20.97 6 38.33 8 23.23 7 27.49

Ziada 94 showed the highest height to first capsule at all sites; however Nachingwea

recorded the tallest one (125.70 cm) followed by Naliendele (95.93 cm). The

shortest one was recorded at Naliendele (48.00 cm) for Nal.95.Sc.5.1. However,

Nal.95.Sc.9.1 showed consistently fairly similar height for both Naliendele and

Tunduru (Table 19).

Table 19: Combined means of GxE interaction for height to first capsule (cm)

Rank Tunduru RankNachingwcaRankNaliendeleGenotypes

63.8371.33 4 3 63.36354.45

48.752 972.17 56.93849.95

66.08 8 50.23 848.00 9 54.81

69.38 6 52.572 6 59.0055.12

50.15
18.92
19.85

21.32
25.57
21.85

52.32
52.90

57.48
2.13
8.37

1
9
8

5
2
4

1
4
5

7
6

72.75
39.75
37.83

42.58
42.08
44.67

45.02
1.79

70.92
72.00

75.78
2.59

1
7
9

5
6
2

1
7
9

5
3

39.52
31.45
21.58

22.88
39.92
26.95

30.36
1.29

58.57
1.80

3
4
9

8
2
5

1
4
5

7
2

58.13
64.69

28.91
35.83
31.12

Ziada 94 
Nal.06.Sc 04 
Nal. 06.Sc 
91
Nal. 06.Sc 
31 
Nal.95.Sc.9.
1
Nal.95.Sc.5. 
1
Lindi 02 
Mtwara 09

Nal. 06.Sc 
49 
Mean 
SE± 
LSDq.05

95.93
54.45
53.73

125.70
68.58
65.83

51.02
69.27

Ziada 94 
Nal.06.Sc 04 
Nal. 06.Sc 
91
Nal. 06.Sc 
31 
Nal.95.Sc.9.
1
Nal.95.Sc.5. 
1
Lindi 02 
Mtwara 09 
Nal. 06.Sc 
49
Mean 
SE± 
LSDqqs

83.23
54.72
53.50

Mean
±1.16
54.19
30.17
26.39

Mean 
±1.42 
101.60 
59.23 
57.69

24.83
1.78
9.47

4.4.5 Combined means of GxE interactions for Height to first capsule variable
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4.4.6 Combination means of GXE interactions for capsules per plant variable

The one which had highest number of capsules per plant was Ziada 94 (48) followed

by 43 for Nal. 06. Sc 91 both at Nachingwea. The least one for number of capsules

per plant was Mtwara 09 (20) at Naliendele.

Table 20: Combined means of GxE interaction for capsules per plant
Genotypes Naliendele Rank Nachingwea Rank Tunduru Rank

35.28 34.32Nal. 06.Sc 91 25.10 2 42.68 3 5

24.68 9 28.28622.93 37.23Nal. 06.Sc 31 4

35.12 4 34.1544.23 2Nal.95.Sc.9.1 22.88 5

33.08 6 30.8320.93 38.57 5Nal.95.Sc.5.1 7

27.129 88Lindi 02 20.78
2 31.028920.10Mtwara 09

30.55 7 30.0936.45 73Nal. 06.Sc 49 23.15

33.0839.3822.86Mean
1.401.811.05SE±

12.05

Combined means of GxE interactions for 1000 seed weight variable4.4.7

For 1000 seed weight, the heaviest seed was recorded for Ziada 94 at Tunduru

(3.150 g) followed by 3.133 g for Nal. 06. Sc 49 at Nachingwea and the lightest was

recorded at Tunduru (2.717 g) for Nal. 06. Sc 31 followed by Nal.95.Sc.5.1 (2.833

g) at Nachingwea (Table 21).

I
6

3 
1

1
4

34.08

34.63

26.10
38.22

27.57
22.33

47.92
38.60

Ziada 94
Nal.06.Sc 04

Mean 
±1.00

37.22
33.14

36.22
38.50

LSDo.oj
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4.6 Effects of yield components on seed yield

well as indirectly through other variables (Fig. 5). Results for path coefficient and

correlation analysis are shown in Table 23. Days to 50% flowering had direct positive

) with yield. Total plant

height was positively correlated with seed yield (r = 0.370***) mainly due to its positive

indirect effect (0.395) through height to first branch resulting to a significant positive

correlation with yield. Height to first branch showed positive correlation with seed yield

(r = 0.447***) that resulted from its positive direct effect (0.51) and positive indirect

effect through days to 50% flowering (0.112). However, the negative indirect effect (-

0.298) through height to first capsule reduced the total correlation to lower level

(0.447***) though significant. The positive correlation (r = 0.341***) between height to

first capsule and seed yield was predominantly due to its indirect effect (0.438) through

negative and high (-0.348). Number of capsules per plant was positively correlated with

yield (0.297**), this was predominantly due to its positive direct effect (0.12) and

positive indirect effect (0.203) through height to first branch. However, the indirect effect

through height to first capsule was negative (-0.130). The residual effect was quite high

probably due to sampling error in the experiment and other variables which were not

included in the model.

effect (0.219) on seed yield and positive correlated (0.357***

height to first branch. However, the direct effect of height to first capsule on yield was

Yield is a very complex entity and is influenced by its various components, directly as
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Figure 5: Path diagram showing causal relationships among growth and yield traits

oo <=>

I<u

•o
a}

/§ /

lf
0.5U 

<^348 
<4?

50V
Height tout

s,'u>

V 
/'a

Branch temp.
IP

/'s

<5^

He'9/>ffo

%?' %



49

/KJ

fet cai

□

Figure 5: Path diagram showing causal relationships among growth and yield traits
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4.7 Estimates of variance components, coefficient of variation, heritability (broad

sense) and expected genetic advance for sesame traits studied

variances (82!) are low for most of variables except for 1000 seed weight as compared to

their corresponding phenotypic variances. Genotypic coefficient of variation (GCV) was

small for all variables as compared to their phenotypic coefficient of variation (PCV). The

expected genetic advance (EGA) was relatively medium for seed yield followed by

capsules per plant and height to first branch. Days to 50% flowering showed low genetic

variance (2%), followed by height to first capsule and total plant height. The heritability

(h2) was moderate for total plant height (38%) followed by capsule per plant (29%); while

it was low for days to 50% flowering (12%) followed by height to first capsule (21%)

(Table 24).

relatively small for most of the variables as compared to their corresponding phenotypic 

variances (82ph). It is however, important to note that absolute values of location

three locations are presented in Table 24. The estimates of genetic variance (S2g) were

Estimates of variance components and heritability of tested genotypes combined over
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4.8 Stability parameters for studied variables

4.8.1 Seed yield stability parameters

Results from stability analysis on seed yield variables are shown in Table 25. Lind 02

showed significant response (b) with changing of environments. The variances of

deviation from regression were generally high ranging from -1080.6 (Nal. 06. Sc 49) to

26230.1 (Mtwara 09). Most of the genotypes had high coefficients of determination (R2),

ranging from 61% (Nal.95.Sc.5.1) to 94% Lindi 02 while Mtwara 09 had lowest values

(42%).

2 0.67-0.46 0.30.6302.7Nal. 06.Sc 49

Table 26: Means for seed yield (kg/ha)

Days to 50% flowering4.8.2

Most of genotypes studied on average responded with changing environments except for

Nal.95.Sc.9.1 which responded below average with changing environments (Table 27).

The variances of deviation were generally low except for Ziada 94 which was high and

Genotypes 
Ziada 94
Nal.06.Sc 04
Nal. O6.Sc91
Nal.06.Sc31
Nal.95.Sc.9.1
Nal.95.Sc.5.1
Lindi 02
Mtwara 09

Variety
1 Variety
2 Variety
3 Variety
4 Variety
5 Variety
6 Variety
7 Variety
8 Variety
9 Variety

Index

Env. 2
825.33
492.00
570.67
754.00
840.00
374.67
442.33
462.00
393.33
224.55

b-1 
0.5 

-0.2’ 
-0.1"

0.5 
0.5 
-0.4 
-0.3’ 
0.005

Env. 1 
192.00 
200.67 
204.00 
216.00 
195.33 
193.33 
200.00 
222.33 
216.00 
-143.75

Code________
A
B
C
D
E
F
G
II
I
Environmental

Mean(kgZlia)
366.7
304.6
339.9
395.2
386.3
314.9
276.1
447.2

Env. 3
465.33
208.67
353.33
382.00
429.33
355.33
313.33
707.67
281.67
40.36

Env. 4
189.33
190.00
181.33
194.00
199.00
182.00
174.67
178.00
187.33

-161.97

Env. 5
196.67
414.00
322.67
570.00
324.00
481.33
300.67
600.33
450.00
58.48

Env. 6
331.33
322.00
407.33
255.33
330.00
302.67
225.33
512.67
287.67
-17.67

R- 
0.72 
0.73 
0.87 
0.88 
0.86 
0.61 
0.95 
0.42

b-value
1.5
0.8
0.9
1.5
1.5
0.6

0.7*
1.0

Rank
8
3
2
7
9
5
4
1

Rank
8
1
4
5
7
3
6
9

SE„
1.2 
0.5 
0.6
1.2
1.2 
0.3 
0.4 
0.7

Table 25: Regression of seed yield for each genotype across locations
Sz<l 

16874.5 **
91.3 

-1980.7 
2031.4 
4907.4 
1097.3 
-4668.9 
26230.1
♦♦♦ 

-1080.6
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significant with changing environments, this was reflected in the low coefficient of

determination value (30%). For coefficients of determination, Nal. 06.Sc 31 showed

highest value (88%) followed by 81% (Mtwara 09) and Ziada 94 recorded lowest

coefficient of determination (30%) followed by Nal.95.Sc.9.1 (36%).

Total plant height4.8.3

Stability parameters of total plant height of 9 sesame genotypes evaluated at three

environments are presented in Table 28. Regression co-efficients ranged from 1.018

(Lindi 02) to 1.391 (Ziada 94). Three genotypes (Ziada 94, Nal.95.Sc.9.1 and

Nal.95.Sc.5.1) had regression coefficients greater than 1.0. However, five genotypes viz;

(Nal.06.Sc 04, Nal. 06. Sc 91, Nal. 06. Sc 31, Mtwara 09 and Nal. 06. Sc 49) had

regression coefficients of less than 1.0. Genotype Lindi 02 had regression coefficients

close to unit (b = 1.02). Most of genotypes recorded high coefficients of determination

above 55%.

H 
I

6
1

F
G

55.06
56.67

1.81
0.74

0.41
0.88

9
4

-0.1
0.4

1.3
0.2

-1.28
1.28

2.10
2.36

4
3

6
7

0.81
0.41

0.36
0.55

55.28
55.11

Mtwara 09
Nal. 06.Sc 49

Nal.95.Sc.5.1
Lindi 02

0.1”
0.8’
-0.2

0.8"
-0.5

Genotypes
Ziada 94
Nal.06.Sc 04
Nal. 06.Sc 91
Nal. O6.Sc31
Nal.95.Sc.9.1

Code
A 
B 
C
D 
E

Mean
62.89
55.11
56.61
56.39
54.83

b-value
1.63
0.81
1.13
1.38

0.22*

Rank
7
3
2
5
8

S2<1
43.64 *** 

-1.11 
-0.12 
-1.68 
-2.93

Rank
9
2
1
5
8

SEb 
1.1 
0.3 
0.6 
0.9 
-0.3

R2
0.30
0.67
0.74
0.88
0.36

Table 27: Regression of days to 50% flowering for each genotype across locations
"bT 
06" 
-0.2 
0.1 
0.4
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-o.rc 110.9 0.92 3 0.7 -33.0 6 0.95

-o.rD 115.0 0.88 4 0.7 -24.5 0.913

E 108.1 1.19 6 1.0 0.2 0.93-14.6 1

F 105.3 1.13 5 0.9 30.4 0.825 0.1

4.8.4 Height to first branch

For height to first branch regression coefficients ranged from 0.698 to 1.495. The one

which showed regression coefficients less than the average was Mtwara 09 (0.698) and

Ziada 94 showed higher regression coefficients than the average. Nal. 06. Sc 91 had

regression coefficients close to unity (0.907) (see Table 29). The variance of deviation

recorded highly significant value for Ziada 94 while high coefficients of determination for

most genotypes ranged from 57% to 95%.

-10.870.7 2 0.880.91 126.40C

28.59 80.78 7 0.5 0.5737.03D

-12.620.81.10 2 5 0.1 0.9329.58E

0.6 -11.530.89 34 0.8927.49F

9
1

G 
H 
I

A
B

G 
H 
I

28.91
35.83
31.12

54.19
30.17

110.0
111.0
116.4

1.10
0.70
1.15

1.50
0.89

3
8
6

9
5

1
7
2

0.8
0.4
0.9

0.8
0.6
0.8

-14.67
11.94

-15.62

7
9 
4

6
4
7

0.02 
-0.2 
-0.1

0.5
-0.1

0.99
0.55
0.77

1.02
0.78
0.95

1.2
0.6

0.94
0.61
0.95

0.1" 
0.1 
-0.3 
0.2

0.57
0.77

0.1"
-0.2

-38.2
85.2*
27.6

~sV
40.1 
-18.3

b-1
0.4 
-0.3

Table 29: 
Genotype 

_s_________
Ziada 94
Nal.06.Sc 
04
Nal. 06.Sc 
91
Nal. 06.Sc 
31 
Nal.95.Sc.
9.1
Nal.95.Sc.
5.1
Lindi 02 
Mlwara 09 
Nal. 06.Sc 
49

Table 28: Regression of total plant height for each genotype across locations
Genotypes
Ziada 94
Nal.06.Sc 
04
Nal. 06.Sc 
91
Nal. 06.Sc
31
Nal.95.Sc.9
.1
Nal.95.Sc.5
.1
Lindi 02
Mtwara 09
Nal. 06.Sc 
49

Menn
143.2
111.9

b-valuc
1.39
0.74

Code 
A 
B

Rank
9
8

Rank
8
2

SE„
1.2
0.5

IV
0.86
0.85

162.79 ***
3.58

Regression of height to first branch for each genotype across locations 
Code Mean b-value Rank SEb S2d Rank b-1 R2
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4.8.5 Height to first capsule

Stability parameters of height to first capsule of 9 sesame genotypes evaluated in three

environments are presented in Table 30. Nal.06. Sc 91 and Nal.95.Sc.9.1 showed high

and significant value of regression coefficient with changing environments. Lindi 02 had

regression coefficient close to unit (1.047). Ziada 94 and Mtwara 09 recorded significant

variances of deviation. Most genotypes recorded high coefficients of determination except

for Mtwara 09 which recorded 43%.

9 l.O 0.829 1.7Ziada 94 101.60 2.04A

-0.2 0.870.5 -6.95 30.83 3Nal.06.Sc 04 59.23B

-0.3’-12.07 4 0.890.66* 0.48Nal.06.Sc91 57.69C

6 0.650.4 13.14 -0.30.72 663.36Nal. O6.Sc31 D

0.3’ 0.99-15.001.0 71.27* 556.93Nal.95.Sc.9.1 E

-0.1’0.6 -3.97 2 0.870.93 254.81Nal.95.Sc.5.1 F

0.1’* 0.96-12.78I 0.7 51.0558.13Lindi 02 G

Number of capsules per plant4.8.6

Nal.06.Sc 04 recorded regression coefficient close to the unit (1.02) followed with Nal.

06. Sc 49 (0.97) and Mtwara 09 (1.09). The one which showed the lowest value of

variance of deviation was Mtwara 09 followed by Nal. 06. Sc 31 and Ziada 94 (Table 31).

Most genotypes recorded high values of coefficient of determination except Nal. 06. Sc

31 (49%).

8 
1

H 
I

64.69
59.00

0.69
0.82

7
4

0.4
0.5

52.23**
-2.47

-0.3
-0.2

0.43
0.83

Mtwara 09
Nal. 06.Sc 49

Table 30:
Genotypes

81.85 ***

Regression of height to first capsule for each genotype across locations 
Code Mean b-value Rank SEb S d Rank b-1 R^
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R-Rank SEb Rank b-1

Relationships among stability parameters for seed yield and yield4.9

components

Relationship between b-value and seed yield mean4.9.1

Genotypes H (Mtwara 09) and G (Lindi 02) responded on average with yield above and

below average respectively. On the other hand, H (Mtwara 09) had high yield mean and

regression coefficient approaching 1 and C (Nal. 06. Sc 91) had regression coefficient

approaching unit and intermediate yield (Fig. 6).

1.6 c
cA

1.4-
1.3142

1.2-

1 cHoc
I

.8-
0.6858

.6-

400 450350300

Mean value

A 
B 
C 
D 
E 
F 
G
II 
I

5
I
6
9 
8
4 
7
3 
2

0.8 
0.8 
0.9 
0.4 
l.O 
0.6 
0.5
0.8 
0.7

3
6
9
2
7
4
8
I
5

0.65 
0.83 
0.93 
0.49 
0.93 
0.74
0.86 
0.70 
0.80

.44-
250

37.23 
33.14 
34.32 
28.28 
34.15 
30.83
27.12 
31.02 
30.09

1.11 
1.03 
1.17 
0.67 
1.29 
0.90 
0.78 
1.09 
0.97

Ziada 94
Nal.06.Sc 04
Nal.06.Sc91
Nal. 06.Sc 31
Nal.95.Sc.9.1
Nal.95.Sc.5.1
Lindi 02 
Mtwara 09 
Nal. 06.Sc 49

14.11 
-21.18 
-31.20 
-2.05 
-29.62 
-16.00 
-30.97 

1.58 
-19.51

0.1 
0.02 
0.2 
-0.3 
0.3 
-0.1 
-0.2 
0.1’ 
-0.03

L
hD

I-
I

Figure 6: Diagram of b-value versus seed yield (kg/ha) mean

Table 31: Regression of capsules per plant for each genotype across locations
Genotypes Code Mean b-value Rank SE^ S^d
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4.9.2 Relationship between variance of deviation (s2d) and b-value for seed

yield variable

Diagram of s2d against b-value on seed yield (Fig. 7) indicates that 2 (Nal.06.Sc 04) had

low variance of deviation and b value approaching one (0.758) and 3(Nal. 06. Sc 91) had

low variance of deviation and b value approaching unit (0.929), therefore these genotypes

showed high stability. Genotype viz; 8 (Mtwara 09) had b value close unity (0.950) but

low stability due to high value of variance of deviation.

30000H
25000-
20000-

o t

5000- o7
a 3> 6

1.61.2 1 .40.6

Figure 7: Diagram of s2d against b-value for seed yield

Relationship between b-value and days to 50% flowering4.9.3

Diagram showing relationship between regression coefficients and mean days to 50%

flowering showed that A (Ziada 94) was a late maturing genotype, on the other hand G (

Lindi 02) was early maturing and had regression coefficient approaching 1( Fig.8). Other

earliest genotypes are H (Mtwara 09), B (Nal. 06. Sc 04), F (Nal. 95. Sc. 5.1) and E (Nal.

95. Sc. 9.1).
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2-r- 1

oA
1.5----- 1.5211

cD

oC
1

oG

.5- 0.4789F

6460 62

Mean value

Relationship between variance of deviation (s2d) and b-value for days to.9.4

50% flowering variable

ienotypes viz; Lindi 02 (7), Nal.06.Sc 04 (2) and Nal. 06. Sc 91(3) showed low variance

f deviation and regression coefficient approaching unit value. Ziada 94 (1) showed low

ability (Fig. 9).

56

oE
I I

58
04-

54

'igure 8: Diagram of b-value against days to 50% flowering mean
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50- Low Stability

O 1
40-

30-

10-
□ 5 «8□ 4□ 6

0.5 1.5 2.0

Figure 9: Diagram of s2d against b-value for days to 50% flowering

Relationship between b-value and total plant height4.9.5

Diagram (Fig. 10) indicates that G (Lindi 02) had relatively b- value close to unit value

and had low mean for total plant height (short genotype) and the one with highest plant

height was A (Ziada 94). F (Nal.95.Sc.5.1) was the shortest one (Fig. 10).

1.4 7T

1.21911.2-

1 -

.8- 0.7809

130 140 150

Mean value

Figure 10: Diagram of b-value against total plant height mean
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4.9.6 Relationship between variance of deviation (s2d) and b-valuc for total

plant height

Genotypes viz: 5 (Nal.95.Sc.9.1) and 2 (Nal.06.Sc 04) showed low variances of deviation.

7 (Lindi 02) had regression coefficient close to 1 (Fig 11).

1004 Low Stability

80-

60-

40- □ 7
o 6

20- a 5

1.2 1.30.90.8

Figure 11: Diagram of s2d against b-value for total plant height

Relationship between b-value and height to first branch4.9.7

C (Nal. 06. Sc 91) had comparable regression coefficients value closer to 1 and shortest

height to first branch. A (Ziada 94) was tallest to first branch (Fig. 12).
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1.6
OA

1.4-
1.294

1.2-

1

.8-
0.7061

35 40 45 50 55

Mean value

Figure 12: Diagram of b-value against height to first branch mean

Relationship between variance of deviation (s2d) and b-value for height to4.9.8

first branch

2 (NaI.06.Sc 04) had low variance of deviation and its b value closer to 1 (0.89).

Genotype viz; 9 (Ziada 94) had regression coefficient more than unit (Fig. 13).
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4.9.9 Relationship between b-value and height to first capsule

F (Nal.95.Sc.5.1) and G (Lindi 02) had regression coefficient close to unit and small

height to first capsule( short) and A ( Ziada 94) was taller with regression coefficient

(Fig. 14).
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first capsule

6 (NaI.95.Sc.5.1) and 7 (Lindi 02) had regression coefficient close to unit and low

variance of deviation (Fig. 15).
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4.9.9 Relationship between b-value and height to first capsule

F (Nal.95.Sc.5.1) and G (Lindi 02) had regression coefficient close to unit and small

height to first capsule( short) and A ( Ziada 94) was taller with regression coefficient

(Fig. 14).
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variance of deviation (Fig. 15).
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Relationship between b-value and capsules per plant4.9.11

Most genotypes had number of capsules per plant above the average mean value except

for D (Nal. 06. Sc 31) and G (Lindi 02) which were below average for number of capsules

per plant. B (Nal.06.Sc 04) had regression coefficient close to unit and number of

capsules per plant above average. Genotypes E (Nal.95.Sc.9.1), C (Nal.06.Sc 91) and A

(Ziada 94) had high means but regression coefficients deviate from unit (Fig. 16).
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per plant

Nal 06.Sc 31 had low variance of deviation and b value approaching unit. However,

genotypes viz; 2 (Nal.06.Sc 04) had b value close to unit and genotypes viz; 8 (Mtwara

09) and 4 (Nal. 06. Sc 31) showed low variances of deviation (Fig. 17).
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CHAPTER FIVE

5.0 DISCUSSION

The study showed significant difference on yield potential and some yield components

within and across locations, this indicating that there was genetic constitution disparity

between genotypes, hence high scope for genetic improvement through selection of better

varieties as source of genes. This study showed that Nachingwea is a good location for

seed yield and Naliendele and Tunduru are not suitable area for sesame seed yield.

Performance of yield and yield components differed among genotypes and between

locations due to existence of GXE interaction. The existence of G X E indicated that yield

and some characters were unstable and fluctuated in their expression with change in

environment and give a chance to evaluate the genotypes in several different production

environments before recommending for farmers use (Abera et al., 2004). However, from

literature, plant populations that are grown in the same environmental condition are

assumed to share similar environmental influences, and variation in performance that

might occur would largely be due to genetic differences (Brown et al., 1990). Based on

this concept, a conclusive remark would be made from this study that variations in seed

yield performance within locations were merely due to genetic disparity found between

them; there were no significant differences in yield for spacing except when there were

interactions with genotypes. This observed genetic diversity reflects potential of selection

for genetic improvement and enhanced crop production (Fehr, 1987). The highly

significant genotype x location x population interactions for yield observed, indicates that

genotypes of sesame showed differential responses at different environments. Thus

microenvironments.

evaluation of genotypes should be done in specific combinations of the
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identified as superior yielding genotypes in combined analysis, they also showed

reasonable good average yield performance at individual sites. These results conform to

what has been reported by NARI technical report (2008/2009) which observed genotypic

differences in sesame seed yield at Naliendele, Nachingwea and Ilonga. At Nachingwea

(50x10 cm) had the largest environmental index of 224.549 and therefore the most

suitable environment for realizing yield potential of genotypes. On the other hand

Naliendele (50x 20 cm) recorded the least environmental index of-161.969 and hence the

poorest environment. The variation of performance between locations was also reported

by Zenebe et al. (2010).

For days to 50% flowering there were significant differences among genotypes indicating

presence of variation among genotypes tested. The time taken to 50% flowering was

shortest at Naliendele due to high temperatures while cool temperatures delayed the time

to flowering. This explains as to why flowering days were longer at Nachingwea where

temperature regimes were lower which were associated with high altitude (Appendix 2).

Genetic and environmental differences are essentially the key factors for phenotypic

variability in plants performance and the manifestation of traits of agronomic importance

is also a matter of concern (Benner and Miller, 2002). Seed yield levels were low, with an

overall mean yield range of (195.296 kg/ha) at Naliendele (low altitude) while relatively
Fr

high (359.500 kg/ha) at Tunduru (high altitude) and highest (489.667 kg/ha) at

Nachingwea (medium altitude) due to differences in agro-climatic conditions as reflected

by differences in altitude (Appendix 2). Also high seed yield at Nachingwea influenced

by soil characteristics. Nachingwea soil has a characteristic to retain water compared to

the soil of Naliendele which is sandy soil.

i

For seed yield, Nal. 06.Sc 31 (395.22 kg/ha) and Mtwara 09 ( 447.17 kg/ha) were
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The phenotypic coefficient of variation (PCV) was greater than genotypic coefficient of

important role in the expression of relationships in these characters. The traits, number of

first branch, number of capsules per plant and seed yield per plant showed high PCV and

GCV estimates. There is enough scope for selection based on these characters, and the

diverse genotypes can provide materials for a sound breeding programme. Saravanan and

Nadarajan (2003) and Solanki and Deepak (2003) reported high coefficient of variation

for the number of capsules per plant. High coefficient of variation for number of capsules

(2000). Plant height and height to firstper plant was also reported by Vasline et al.

capsule showed moderate PCV and GCV and the other traits recorded low PCV and

GCV. Sudhakar et al. (2007) and Shadakshari et al. (1995) reported low phenotypic and

genotypic coefficients of variation for the characters days to fifty per cent flowering,

while Low co efficient of variation for 1000 seed weight was reported by Thangavel et al.

(2000).

Estimates of variance components showed that the genetic variances (82g) were relatively

small for each of the variables as compared to the corresponding phenotypic variances

(82ph) indicating that the variables are highly influenced by environmental factors (821)

than genetic differences among them.The estimates of PCV and GCV values give only

the extent of variability existing for various traits, but does not give any information about

the heritable portion of it. Therefore, estimates of heritability and genetic advance would

give better idea about the possible gains from selection. A comparison of the data

presented indicate that most of the characters had low heritability along with low genetic

advance, such situation may arise due to non-additive gene action indicating greater

influence of environments in the expression of these characters . Therefore, direct

selection for improvement of these characters would be futile.

variation (GCV) for all the characters studied, indicating that the environment had more



69

Correlation coefficient analysis measures the mutual relationship between various

characters and is used to determine the component character on which selection can be

done for improvement in yield. Most characters were positively significant and related to

each other. The trait total plant height showed significantly positive correlation with the

traits height to first branch, height to first capsule, number of capsules per plant, days to

50% flowering, these positive correlations showed possibility for simultaneous

improvement of genotypes. Earlier reports of Kumar and Sundaram (2002) and Sankar

and Kumar (2003) revealed the positive association of plant height with number of

capsules per plant. Most traits recorded positive correlation with yield but 1000 seed

weight showed negative association with yield and this was sacrificial association.

A perusal of results obtained in path analysis revealed that seed yield directly influenced

by height to first branch (0.511) and height to first capsule (-0.348). Thus, if other

variables are held constant increased height to first branch would increase yield while

reduced height to first capsule would also increase yield. The positive relationships and

contributions of days to 50% flowering, capsule per plant and total plant height influences

seed yield. Results suggest that lateness and taller plant genotypes with height to first

branch and shortest height to first capsule would be important for increased seed yield.

However, short and earlier genotypes are more favourable for the Tanzania environment;

due to unreliable rainfall patterns in the areas growing sesame. It is therefore important to

compromise agronomic requirements of height and yield. According to Uzun and

Cagirgan (2001; 2006) Total plant height is the most contributing character for seed yield

in sesame because it has indeterminate growth habit. Although this wildish character

prevents mechanized harvesting and the expansion of its cultivation, plant height provides

permanent branching and capsule production. In the current results, total plant height

showed positive direct effect on yield and the former was positively correlated with
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Mtwara 09, Nal.06.Sc 91, Nal.06.Sc 04, Lindi 02, Nal.95.Sc.5.1 and Nal.06.Sc 49.These

genotypes are adapted to low pereformance environments. The genotypes, Ziada 94, Nal.

06.Sc 31 and Nal.95.Sc.9.1 showed low means, regression coefficients more than unity

thus are suitable for high performance environments. According to criteria of stability all

genotypes don’t meet those criteria because of high S2d, therefore no stable genotype was

identified for seed yield.

In this study, the coefficients of determination (R2) ranged from 42% to 94% since the

environmental sum of squares contributed to the regression sum of squares.

Osman (1991) showed serious concern in the interpretation of R2, Reported that linear

regressions accounted for 76-99% of the variation in sesame seed yield. Similarly,

Adebisi and Ajala (2006) observed that linear regression accounted for 65%-125% of the

variation in seed yield of Nigerian sesame genotypes. Also Adebisi and Moruf (2010)

observed that linear regression contributed as much as between 07 and 91% of the

variation in seed germination and between 01 and 89% in field emergence. In this study,

linear regressions contributed as much as between 42% and 94% of the variation in seed

yield.

In case of days to 50% flowering, B (Nal.06.Sc 04), G (Lindi 02) and I (Nal. 06. Sc 49)

registered regression coefficient close to unity and non significant mean square deviation

with shorter days to 50% flowering. The genotypes which showed regression coefficients

of lower than unit value and non significant mean square deviation were E

(Nal.95.Sc.9.1), F (Nal.95.Sc.5.1) and I (Nal.06.Sc 49). These genotypes are specifically

adaptable to poor environments. Genotypes; C (Nal. 06. Sc 91), D (Nal. 06. Sc 31) and H

(Mtwara 09) had regression coefficients more than unit value and non significant mean

square deviation with short days to 50% flowering. These genotypes are specifically
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square deviation and it was adapted to

optimum mean performance, with b equal to unity and S2d approaching zero. Using these

criteria, days to 50% flowering of genotype C (Nal. 06. Sc 91) with regression

coefficients of 1.126, S2d approaching zero (-0.1209) and with relatively short days to

50% to flowering of 57 could be considered widely adapted and stable

With respect to total plant height, B (Nal.06.Sc 04), C (Nal. 06. Sc 91), D (Nal. 06. Sc

31), H (Mtwara 09) and I (Nal. 06. Sc 49) had low regression coefficient with non

significant variances of deviation. These genotypes are specifically adapted to low

performance environments and ail these are shorter genotypes. Genotypes A (Ziada 94), E

(Nal.06.Sc 04), F (Nal.95.Sc.5.1) and G (Lindi 02) are suitable for high performance

environments. But A (Ziada 94) had high mean value than average (tallest one) and G

(Lindi 02) showed significant mean square deviation. All genotypes don’t meet the

criteria of S2d approaching zero, therefore less stable. Genotypes, Lindi 02 and Nal. 06.

Sc 49 have regression coefficient approaching one and genotypes Nal.06.Sc 04 and

Nal.95.Sc 9.1 have low s2d, intercrossing of these will give better combinations; therefore

can get stable and short variety for these traits.

For results of stability for height to first branch, C (Nal. 06. Sc 91), B (Nal. 06. Sc 91), F

(Nal.95.Sc.5.1) D (Nal. 06. Sc 31) and H (Mtwara 09) had low mean values with

regression coefficients less than unit value and non-significant mean square deviation,

therefore perform well under unfavourable environments. Ziada 94 had mean value above

average with regression coefficient of more than unit value and genotypes: E

more favourable environments. According to

Eberhart and Russel (1966), a genotype considered as stable should meet criteria of

adaptable to favourable environments. A (Ziada 94) had regression coefficient of more 

than unit value with longer days to 50% flowering and showed high and significant mean
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(Nal.95.Sc.9.1) and G (Lindi 02) had low mean values with regression coefficients of

study suggests that genotypes viz: 6 (Nal.95.Sc.5.1), 2 (Nal. 06. Sc 91), 7 (Lindi 02) and 3

(NaL 06. Sc 91) could be crossed with I (Ziada 94) to get segregates that have short

height to first branch, stable and having average response with changing environments.

This is due to high positive correlation shown by height to first branch with seed yield.

grown.

With respect to height to first capsule, 6 (Nal.95.Sc.5.l), 2 (Nal. 06. Sc 91), 7 (Lindi 02)

and 9 (Nal. 06. Sc 49) had regression coefficients close to unit value and had variances of

deviation more than zero, therefore perform better under poor environments. Also 3 (Nal.

06. Sc 91), 4 (Nal. 06. Sc 31) and 8 (Mtwara 09) showed the adaptation to low

performance environments as they had regression coefficient less than unit. Ziada 94 and

5(Nal.95.Sc.9.1) had regression coefficient above unit value, therefore perform better

under favourable environments. Most of these genotypes had mean values below avarage

except for D (Nal. 06. Sc 31), A (Ziada 94) and H (Mtwara 09) which had mean values

above average.

With respect to number of capsules per plant, genotypes 2 (Nal. 06. Sc 91) and 9 (Nal. 06.

Sc 49) showed mean values below average and had regression coefficients close to unit. 4

(Nal. 06. Sc 31), (Nal.95.Sc.5.1) and (Lindi 02) had regression coefficient below unit with

environments. Genotypes viz; 1 (Ziada 94), 3 (Nal. 06. Sc 91), 5 (Nal.95.Sc.9.1) and 8

(Mtwara 09) had mean values above avarage and regression coefficienst more than unit.

These genotypes are specifically adaptable to better environments. This study suggests

Short variety with high yield is more important because of shortage rainfall to the area

more than unit value. This genotype performs better under favourable environments. This

mean value above average; therefore perform better under low performance



74

that genotypes viz: 4 (Nal.06.Sc.31) which has low s2d could be crossed with 8 (Mtwara

09) which has b value approach unit and number of capsule per plant above average to get

segregates that are short with high number of capsule per plant, stable and having average

response to changing environments.
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CHAPTER SIX

6.0 CONCLUSION AND RECOMMENDATIONS

6.1 Conclusion

In the 2011/2012 season, a study was conducted at different locations to identify

genotypes that perform consistently well across different environments and to determine

genotypes x environment interaction effects on yield and yield components. The study

identified that no genotype performed well across environments but breeding line Nal. 06.

superior for these sites in previous years. At Tunduru, the released variety, Mtwara 09

showed highest yield. In a combined analysis these two varieties (Nal. 06. Sc 31, and

Mtwara 09) also showed high yield performance. Naliendele site recorded the lowest seed

yield mean of 187.33 kg/ha and location mean of 359.5 kg/ha, implying that agro-climatic

conditions at Naliendele were different from other sites.

According to path analysis, height to first branch indicated very high direct effect on seed

yield. Also height to first branch showed relatively high and negative indirect effect via

height to first capsule. These results were encouraged by factor analysis which indicated

that Plant height, height to first branch, days to 50% flowering and Number of capsules

per plant may be more efficient for eligible sesame genotype searching. Therefore, height

to first branch should firstly be used in selection to increase seed yield in sesame breeding

programs. Indirect effects of plant height and height to first capsule with height to first

branch should also be considered for the breeding programs to increase sesame yield. But

there is a need to intercross with the taller genotypes which showed high yield, e.g (Ziada

94) inorder to transfer high yielding gene to the shorter varieties.

Sc 31 showed high yield at Naliendele and Nachingwea compared to Lindi 02 which was
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genotypes were sensitive to production environments. Hence, their wider adaptability.

stability and general performance to the fluctuating growing conditions within and across

plant population environments were considerably lowered. The stability analysis provides

meaningful information regarding stability and consistency of seed quality performance

of sesame genotypes across different environments. Thus it can be concluded that no

germplasm accession is found to be good for all the quantitative characters. However,

promising accessions have been identified for different traits i.e Lindi 02 and Nal. 06. Sc

49 which has regression coefficients approaching one can be intercrossed with Nal.06.Sc

04 and Nal.95.Sc 9.1 which have low s2d. Nal.95.Sc.9.1 to give segregates with better

combination for total plant height and for number of capsules per plant can be

intercrossed with Mtwara 09 which has b value approaching unit and mean value above

average and with Nal. 06. Sc 31 which has low s2d. Thus, a gene pool can be generated by

constituting the germplasm lines of interest or by creating a broad based cross. Such

material could be useful as a base population to develop promising populations and lines.

Genotypes viz: Nal. 06. Sc 31 was high yielding and found to suit in more favourable

environmental conditions. However the other genotype viz; Mtwara 09 showed to have

good adaptability under more unfavourable conditions.

Recommendations6.2

(i) Nal. 06. Sc 31 is recommended for potential sesame agro-ecological areas like in parts

of Mtwara (Naliendele) and Lindi regions (Nachingwea) in the southern zone while

Mtwara 09 is recommended for agronomically poor areas like Tunduru in Ruvuma

region.

The investigation of stability of sesame genotypes clearly showed that most of the test
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specific locations due to significant GXE interactions.

(iii) Nal. 06. Sc 31 should carried forward for National Performance Trial (NPT).

should be intercrossed with Nal.06.Sc 04 and Nal.95.Sc 9.1 which have low s2d to give

segregates which are stable and have average response for total plant height.

get segregate which are stable and average response on this variable.

(vi) Mtwara 09 which has b value approaching unit and high mean value for yield can be

intercrossed with Nal. 06.Sc 91 which has low s2d to get segregates which are stable and

have average response on this variable.

(vii) Similar study should be carried in other sesame growing areas of Tanzania including

Dodoma, Mbeya and Rukwa in order to get information on consistency of results.

(v) For number of capsules per plant, Mtwara 09 which has b value approaching unit and 

mean value above average can be intercrossed with Nal. 06. Sc 31 which has low s2d to

(iv) Lindi 02 and Nal. 06. Sc 49 which have regression coefficients approaching one

(ii) Recommendations for varieties should not be generalized but rather be targeted to
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Appendix 2: meteorogical data for three sites (Avaraged)
Month Max temp Min temp R/H (%) Rainfall
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