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There are concerted efforts in promoting cassava production in sub Saharan Africa as a staple food 
crop as well as income earner at both household and commercial level. These efforts can bear 
meaningful results if breeding strategies are properly coordinated. Efficient breeding methods require a 
thorough understanding of the genetic background of planting materials. Therefore, a genetic study 
was conducted to establish the genetic basis of cassava genotypes for root weight, root number/plant, 
root length (cm), above ground weight, harvest index, cassava mealy bug and cassava green mite by 
mating six cassava genotypes using a diallel method. The generated F1s were evaluated using a 
randomized complete block design (RCBD) replicated thrice. The analysis of variance revealed highly 
significant (P< 0.001) genetic variation among the genotypes for all the traits except for cassava mealy 
bug, indicating the presence of high variability among genotypes. Thus, selection among these 
genotypes could lead to good progress for the improvement of the target traits. Mean squares for both 
general combining ability (GCA) and specific combining ability (SCA) were highly significant for all 
traits except for harvest index and cassava green mite for GCA and SCA respectively which suggested 
involvement of additive and non-additive component of heritable variance in the inheritance of all these 
traits. However, the proportions of additive variance to the total genetic variances (that is, 
2δ2gca/(2δ2gca + δ2sca) showed that crossing for these traits and making selection from such crosses, 
about 41 to 100% of the improvement would be expected to come from SCA and less than 59% from 
GCA which indicated a greater role played by non-additive genes. Overall, results indicated that it 
would be readily possible to breed for high yield from this set of genotypes. 
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INTRODUCTION 
 
The importance as well as challenges of cassava 
production are well known worldwide. The acclaimed 
advantages accrued to cassava production include staple 
food crop and source of income for the rural 
communities, industrial raw material, and earner of 
foreign exchange (Cock, 1985). Furthermore,  cassava  is 
regarded as a ‘‘low risk crop’’ as it adapts readily to a 

wide range of agro ecological conditions, utilizes 
efficiently mineral reserves of marginal soils, withstands 
climatic variations and is highly efficient in the conversion 
of solar energy to starch. In addition, cassava has low 
requirements of inputs like fertilizers, its flexibility in 
planting and harvesting, convenient in ground storability, 
diversified modes of utilization and higher dry matter yield
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per hectare (Westby, 2002; Ministry of Agriculture, 
Irrigation and Food Security [MoAFS], 2007). Thus, 
cassava has tremendous potential for future exploitation 
to contribute to food security, rural income, and the 
economy in the African continent. 

However, major threats of cassava in terms of yield and 
quality are pests and diseases infestation (Mahungu et 
al., 1994). The major insect pests are cassava mealy bug 
(CMB) and cassava green mite (CGM) while cassava 
mosaic disease (CMD), cassava bacterial blight (CBB) 
and cassava brown streak virus disease (CBSD) are the 
important diseases (Dixon et al., 2003). These diseases 
can affect plant establishment and vigour, inhibit 
photosynthetic efficiency and cause pre-harvest or 
postharvest deterioration. Severe occurrences of both 
insect pests and diseases often lead to a considerable 
loss in yield potential of cassava. Insect pests can cause 
damage to cassava by reducing photosynthetic area, 
damaging stems, which inhibit nutrient transport causing 
low production (IITA, 1990). 

Combining ability is the relative ability of an inbred line 
or a clone, when crossed to another inbred line or clone, 
to transmit desirable traits or specific trait to the next 
generation (Chaudhari, 1971). It helps to predict the 
performance of a particular line when used as a parent in 
a hybrid and facilitates the selection of superior parents 
for hybrid combination and for studying the nature of 
genetic variation (Russel, 1985). It is reported that 
Griffing (1956) introduced a method of analyzing 
combining ability using the genetic estimates of the 
parent and hybrid components of diallel analysis through 
general and specific combining ability. Falconer and 
Mackay (1996) defined general combining ability (GCA) 
as the mean performance of the line in all its crosses and 
it is expressed as a deviation from the mean of all 
crosses. This average performance of parents in crosses 
GCA, estimates the breeding value of a given genotype 
due to additive gene effects (Ceballos et al., 2004). 
Specific combining ability (SCA) is defined as the 
deviation of individual crosses from the average 
performance of parents, and this is due to dominance 
effects. 

Understanding of gene action would be useful for the 
formulation of breeding strategies to improve desired 
traits. Therefore, information on combining ability is 
needed in order to identify suitable parents (among the 
following; Mulola, 01/1313, Depwete, 01/1316, Silira and 
Maunjili) and superior genotypes which can be hybridized 
for the development of elite cultivars and hybrid varieties 
that would ultimately ensure sustained production and 
productivity by smallholder farmers in Malawi. 
 
 
MATERIALS AND METHODS 
 
The present study was conducted during 2011  to  2012  season  at 
Chitala Agricultural Research Station. Chitala Agricultural Research 
Station lies on latitude 13°40’ South and on longitude 34°15’ East. It 
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is at an altitude of 606 m above sea level. The station is on the 
lakeshore areas of Malawi and therefore has hot weather with 
mean annual temperatures of 28°C maximum and 16°C minimum.  
The soils are sandy clay to clay with the pH range of 5.8 to 6.4 
(Figure 1). 
 
 
Plant materials 
 
Six cassava genotypes namely, Mulola, 01/1316, 01/1313, 
Depwete, Silira and Maunjili and their F1 derived through half diallel 
during 2009 to 2010. 
 
 
Seedling evaluation trial 
 
Seeds were germinated and grown on 9th November, 2010 in a 
glasshouse in floating trays at Chitedze Agricultural Research 
Station. The water was given twice a day to ensure good 
germination and development. Two months after sowing, the 
seedlings were transplanted on 13th January, 2011 for field 
evaluation in a seedling trial. The seedlings were planted at spacing 
of 90 × 50 cm. Parents (Mature stems 25 cm long) were also 
planted at the same spacing but 20 plants per genotype/variety of 
each parent. No irrigation and fertilizers were applied at this stage. 
 
 
Clonal evaluation trial  
 
Fifteen crosses and six parents were used in the clonal trial. Twenty 
plants were selected from each cross. The selection of plants per 
cross from seedling field trial was based on the ability of the plant to 
produce six good vegetative cuttings to proceed with clonal 
evaluation. A randomized complete block design with three 
replicates was used to plant a total of twenty one entries consisting 
of fifteen F1s and six parents. The planting date was 14/01/2012. 
Each replication contained twenty one entries (parents and 
crosses), planted together in the respective plots of each 
replication. The plant spacing was 1 m between rows and 0.90 m 
within rows. The field was weeded manually and not irrigated or 
fertilized. 
 
 
Agronomic characters measured 
 
During the growing period, data was collected on CGM and CMB 
which were scored quarterly at 3, 6, 9 and 12 months after planting 
(MAP) using a scale of 1 to 5, where, 1 means no visible symptoms 
while 5, severely attacked (IITA, 1990). At harvest, 12 MAP, the 
individual plants were assessed for their number of storage roots 
per plant, root weight (kg per plant), above ground weight 
(kg/plant), root length (cm) and harvest index. Plants were hand-
harvested individually and the results were averaged across plants. 
The roots were counted and weighed separately. 
 
 
Data analysis 
 
Data was analysed using SAS version 9.3 (SAS Institute Inc, 2011). 
Different analytical tools were employed and these included general 
analysis of variance, analysis of variance for combining ability and 
estimates of genetic parameters.  
 
 
General analysis of variance 
 
The general analysis of variance was used to test if the  sources  of 
variation had any significant influence on the characters under 
study using the following model: 
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Figure 1. Monthly rainfall (mm) during trial experimentation period.  

 
 
 
Yijk = µ +  Τij +  Bk  +Eijk  

 
Where: Yijk=observation of the ij cross in block k, µ =overall mean 
associated with the data, Tij =effect of the cross ij, Bk=effect of block 
and Eijk=effect of the random error associated with the ij cross in 
block k. 
 
 
Combining ability effects 
 
GCA effects and SCA effects were estimated according to Griffing 
(1956) model 1 method 2 using DIALLEL-SAS05 program 
developed by Zhang et al. (2005). Griffing’s fixed model for the 
second method is presented below as outlined by Mayo (1987). 
 
Yij = µ + gcai + gcaj + scaij + Εij; 
 
Where: Yij = is the observed response, µ = is population mean, gcai 
= the general combining ability (GCA) of the ith parent, gcaj = the 
general combining ability (GCA) of the jth parent, scaij = the specific 
combining ability (SCA) associated with the ith and jth cross and Εij = 
the error associated with each observation. 
 
 
Test of significance for combining ability effects 
 
Significance of combining ability effects were determined by using t- 
test at 0.05, 0.01 and 0.001 levels of probability. t (calculated) for 

GCA effect =  and t (calculated) for SCA effects = . 

Standard error (S.E) was adapted from the combining ability 
analysis of variance output. The distribution of crosses in relation to 
GCA  and  SCA effects  was  determined   by   denoting  significant 
positive combining ability effects as high, non-significant as average 
and significant negative as low for average root number per plant, 
fresh root weight (kg/plant), above ground weight (kg/plant), root 
length (cm) and harvest index. For CGM, significant positive 
combining ability effects were considered as low, non-significant as 
average and significant negative as high (Saleem, 2008). GCA and 
SCA values with negative effects show contribution towards 
resistance, and positive values show contribution towards 
susceptibility for CGM (Owolade et al., 2008). Baker’s prediction 
ratio (PR) (Baker, 1978) was used in determining progeny 

performance, that is, . The closer this ratio is 

to one the greater the chances of predicting progeny performance 
based on GCA, that is, value less than 1, was taken as 
predominance of non-additive type of gene action, and greater than 
1 as additive gene action. 
 
 
RESULTS AND DISCUSSION 
 
The analysis of variance revealed highly significant 
(P<0.001) genetic variation among the genotypes for all 
the traits except for cassava mealy bug, indicating the 
presence of variability among genotypes (Table 1). High 
variability for different characters had also been reported 
in cassava (Munga, 2008; Da Silva, 2008; Mtunda, 2009; 
Akinwale et al., 2010; Kamau et al., 2010; Parkes, 2011). 
This implies that selection among these genotypes could 
lead a good progress for the improvement of the target 
traits. 

The significant values of mean squares for GCA and 
SCA for all traits except harvest index and cassava green 
mite were observed (Table 1). The significant differences 
among the GCA and SCA effects suggested the 
involvement of additive and non-additive component of 
heritable variance in the inheritance. GCA and SCA 
variance components were used to determine their 
relative importance in predicting progeny performance for 
the traits under study. The general combining ability 
variances (δ2gca) for all the traits were lower than specific 
combing ability variances (δ2sca) (Table 1) which 
indicated that SCA was more important in predicting 
progeny performance for expression of the traits. It 
corroborates with the findings of Da Silva (2008) and 
Parkes (2011) wherein higher SCA variances than GCA 
variances in cassava for various traits was reported and 
concluded that SCA was more important in predicting 
progeny    performance.    To    determine    the    relative 
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Table 1. Mean squares from analysis of variance of root weight, root number, above ground weight, root length, harvest 
index, CGM and CMB. 
 

Source DF RTN RWT AWT RTL HI CGM 

Genotype 20 7.79*** 1.54*** 0.69*** 104.14*** 0.02*** 0.26* 
GCA 5 11.81** 2.00*** 0.73** 89.03* 0.01 0.53** 
SCA 15 6.83* 1.18*** 0.60** 124.11*** 0.02*** 0.21 
Error 40 3.16 0.26 0.22 22.31 0.01 0.14 
δ2g 1.54 0.43 0.16 27.28 0.004 0.04 
δ2e 1.05 0.09 0.07 7.44 0.002 0.05 
δ2p 2.59 0.51 0.23 34.71 0.01 0.09 
H2 (%) 59.44% 83.50% 68.46% 78.58% 71.72% 46.74% 
δ2gca  1.08 0.22 0.06 8.34 0.00 0.05 
δ2sca  3.67 0.92 0.38 101.80 0.01 0.07 
PR  0.37 0.32 0.24 0.14 0.00 0.59 

 

*, **, *** = Significant at 5, 1, and 0.1% respectively. RTN=Root number per plant, RWT=Root weight (kg/plant), AWT = Above ground 
weight (kg/plant), RTL = Root length (cm), CGM = Cassava green mite, CMB = Cassava mealy bug, HI = Harvest index, GCA = 
General combining ability, SCA = Specific combining ability, PR= Prediction ratio. 

 
 
 
importance of GCA and SCA in the genetic control of the 
different traits, as well as the expected amount of 
improvement from GCA and SCA, the proportions of 
additive variance to the total genetic variances were 
calculated (that is, PR= 2δ2gca/(2δ2gca + δ2sca) (Table 
1). The ratios ranged from 0 to 0.59. It suggests that 
crossing for these traits and making selection from such 
crosses, about 41 to 100% of the improvement would be 
expected to come from SCA and less than 59% from 
GCA. Thus by far the largest part of the improvement for 
these traits comes from SCA and ultimately from non- 
additive genes. In other words, since the prediction ratio 
(PR= 2δ2gca/(2δ2gca + δ2sca) for all the traits was less 
than  1, it means that non additive gene effects were 
more  predominant in the expression of the studied traits. 
Therefore, the study suggests that an efficient cassava 
breeding program should be based on breeding 
strategies that exploit dominance effects. 

Similarly, the preponderance of non-additive gene 
effects for fresh root  weight  have  been  reported  earlier 
(Da Silva, 2008; Kamau et al., 2010; Parkes, 2011). 
However, the predominance of additive gene effects for 
average number of roots was reported by Da Silva 
(2008), Mtunda (2009) and Kamau et al. (2010) which 
contradicted our findings. 

General combining ability effects quantitatively 
measure the comparative performance of parents in 
relation to one another. Therefore, GCA effects were 
computed to show both the magnitude and direction of 
the genetic effects (Table 3). GCA effects for average 
root number showed significant positive values for Mulola 
(0.87) and 01/1316 (0.75), which means that these 
genotypes contributed most for the high root number so 
these were the superior genotypes for this particular trait, 
while 01/1313 had significant negative value (-1.00), 
which means it performed below average of this set of 
parents. Mulola and Maunjili were the good general 

combiners for fresh root weight with significant positive 
values. For above ground weight, Mulola was the best 
general combiner as it exhibited a significant positive 
value (0.20).  

Silira proved to be the best combiner for root length as 
shown by a significant positive value (2.78) while 01/1313 
performed below average of this set of parents as shown 
by a significant negative value (-3.57). Among the six 
parents, Maunjili performed above average harvest index 
with a significant positive GCA effect of 0.04 while 
01/1313 and Silira exhibited significant negative GCA 
effect of -0.02. The estimates of GCA effects for CGM 
showed that Maunjiri had a significant negative value 
while Silira had a significant positive value. Therefore, 
Maunjili can be a desirable parent for hybrids as well as 
for inclusion in breeding program aimed at developing 
varieties resistant to CGM due to its significant negative 
value (Table 3). The foregoing suggestion is in tandem 
with the report by Owolade et al. (2008) and Da Silva 
(2008). The study has found that the best rated general 
combiners based on GCA effects were Mulola for 
average root number, fresh root weight and above 
ground weight and Maunjili for fresh root weight, harvest 
index and cassava green mite which means that these 
could be good parents to use when breeding for 
genotypes for the said traits. 01/1313 was the worst 
combiner for all the traits studied except cassava green 
mite. 

The highest magnitudes of significantly positive and 
desirable SCA effects for average root number were 
recorded on four crosses (Table 4). The results also 
indicated that two hybrids had significant negative SCA 
effects. On average, 50% of the hybrids were desirable 
for the development of cassava genotypes with large 
number of roots. The distribution of hybrids based on 
their parental GCA effects revealed that best hybrids 
emerged from parents with varying levels of GCA  effects 
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Table 2. Mean values of root number, root weight, above ground weight, root length, harvest index, cassava green mite and cassava mealy 
bug. 
 

ENTRY 
Root 

number/plant 
Root weight 

(kg/plant) 

Above ground 
weight 

(kg/plant) 

Root length 
(cm) 

Harvest 
index (0-1) 

CGM mean 
severity 
score 

CMB mean 
severity 
score 

1x1 7.80 2.53 2.61 29.51 0.50 3.27 1.47 
1x2 7.73 2.86 1.61 34.29 0.65 2.47 1.00 
1x3 8.60 1.51 1.32 23.69 0.52 3.00 1.73 
1x4 9.93 1.51 1.11 26.84 0.56 3.13 1.60 
1x5 8.27 1.47 1.36 30.64 0.51 2.87 1.27 
1x6 6.17 1.64 1.04 19.67 0.63 2.38 1.00 
2x2 6.93 1.27 1.47 25.62 0.46 3.00 1.00 
2x3 6.93 0.87 0.88 24.50 0.51 2.87 1.00 
2x4 8.00 1.71 1.57 26.67 0.52 3.13 1.47 
2x5 10.03 1.48 1.03 25.22 0.60 3.50 2.00 
2x6 8.13 1.49 1.66 28.04 0.48 2.47 1.27 
3x3 5.20 1.09 1.03 32.56 0.52 3.27 1.33 
3x4 4.88 1.46 1.05 21.67 0.57 3.08 1.00 
3x5 5.33 1.01 0.75 19.67 0.57 2.93 1.67 
3x6 5.73 0.79 0.89 19.66 0.47 2.93 1.00 
4x4 5.00 1.03 0.83 27.81 0.56 3.13 1.00 
4x5 8.00 2.04 2.34 31.58 0.46 3.33 1.53 
4x6 6.07 1.27 1.01 45.25 0.53 3.03 1.33 
5x5 4.33 1.51 1.76 28.53 0.46 2.93 1.40 
5x6 7.83 2.97 1.33 28.67 0.69 2.63 1.00 
6x6 7.07 3.45 1.44 22.63 0.71 2.73 1.00 

Mean 7.05 1.66 1.34 27.27 0.55 2.96 1.29 
SE 0.27 0.10 0.08 0.95 0.01 0.35 0.06 

LSD 2.93 0.83 0.77 7.79 0.11 0.61 0.74 
F-Prob 0.0075 <.0001 0.0009 <.0001 0.0003 0.0445 0.1976 

 

1= Mulola, 2= 01/1316, 3= 01/1313, 4= Silira, 5= Depwete, 6= Maunjili, CGM= Cassava green mite, CMB= Cassava mealy bug, LSD=Least significant 
difference (5%). 
 
 
 
such as Depwete × Maunjili (average × low parental 
combinations), Mulola × Silira (high × low), and 01/1316 × 
Depwete (high × average). These combinations suggest 
that best progenies might not only be derived from 
crosses with genotypes having the greatest positive GCA 
effects. This suggests that these hybrids could be 
exploited for heterosis in a breeding program in order to 
develop genotypes with high number of roots. Several 
crosses exhibiting significant SCA effects for average 
root number per plant in cassava have been reported in 
previous studies (DaSilva, 2008; Mtunda, 2009; Kamau 
et al., 2010).  

Five of 21 crosses exhibited significant SCA effects for 
fresh root weight (Table 4). Of these, SCA effects were in 
desirable positive direction for two crosses, and in 
undesirable negative direction for three crosses. The 
distribution of crosses in relation to GCA effects of 
parental combinations revealed that almost all types of 
SCA effects were derived from any type of GCA values. 
For example,  Mulola  ×  01/1316  obtained  from  (high  × 

low), Depwete × Maunjili (average × high), parental 
combinations. Therefore, the performance of hybrids was 
independent of parents’. A similar trend was observed in 
several previous studies (Da Silva, 2008; Mtunda, 2009; 
Kamau et al., 2010). Based on mean performance (Table 
2) and SCA effects; two hybrids namely, Mulola × 
01/1316 and Depwete × Maunjili were designated as best 
hybrids and are suggested for hybrid vigour breeding.  

For above ground weight, thirteen crosses had positive 
GCA effects but only one had a significant  positive  value 
(Silira × Depwete). On the other hand, two crosses 
exhibited significant negative values for above ground 
weight which means that these two (Table 4) were the 
most undesirable crosses for this trait. The most 
desirable cross for this trait was derived from average × 
average parental combination. 

Magnitude and direction of SCA effects of crosses for 
root  length  were  variable  ranging from  significant  (five 
crosses) to non significant and negative to positive values 
(Table 4).   The   highest   desirable   SCA   effects   were 
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Table 3. General combining ability effects for root number, root weight, above ground weight, root length, harvest index and cassava green 
mite. 
 

Parent 
Root 

number/plant 
Root weight 

(kg/plant) 
Above ground 

weight (kg/plant) 
Root length 

(cm) 
Harvest 
index 

Cassava green 
mite 

Mulola   0.87* 0.28** 0.20* 0.25 0.01 -0.09 
01/1316  0.75* -0.03 0.07 0.20 -0.01 -0.04 
01/1313  -1.00** -0.52*** -0.32** -3.57** -0.02 0.07 
Silira      -0.23 -0.14 0.01 2.78** -0.02 0.20** 
Depwete 0.09 0.11 0.12 0.19 0.002 0.09 
Maunjili -0.38 0.29** -0.08 0.13 0.04** -0.24** 
SE (GCA) 0.35 0.09 0.09 1.02 0.01 0.07 

 

*, **, *** = Significant at 5%, 1%, and 0.1% respectively. 
 
 
 

Table 4. Specific combining ability effects for root number, root weight, above ground weight, root length, harvest index and cassava 
green mite. 
 

Cross 
Root 

number/plant 
Root weight 

(kg/plant) 
Above ground 
weight/plant 

Root length 
(cm) 

Harvest index 
Cassava 

green mite 

1x1 -1.16 0.33 0.90 1.82 -0.07 0.50* 
1x2 -1.09 0.97** 0.04 6.64** 0.10** -0.35 
1x3 1.62 0.11 0.13 -0.19 -0.02 0.08 
1x4 2.08* -0.27 -0.41 -3.38 0.02 0.08 
1x5 0.09 -0.56* -0.27 3.01 -0.05 -0.08 
1x6 -0.38 -0.91* -1.30** -9.73** 0.10** -0.73* 
2x2 -1.78 -0.32 0.04 -1.97 -0.07 0.13 
2x3 0.07 -0.22 -0.17 0.68 -0.004 -0.11 
2x4 0.27 0.23 0.19 -3.51 -0.001 0.03 
2x5 1.98* -0.24 -0.47* -2.36 0.06 0.50** 
2x6 2.33* -0.09 0.33 2.49 -0.03 -0.33 
3x3 0.19 0.49 0.36 12.50*** 0.01 0.18 
3x4 -1.00 0.47 0.05 -4.738 0.06 -0.14 
3x5 -0.87 -0.22 -0.36 -4.153 0.05 -0.17 
3x6 -0.19 -1.12** -0.38 -16.59*** -0.10* -0.02 
4x4 -1.75 -0.34 -0.50 -4.94 0.04 -0.21 
4x5 0.93 0.43 0.90** 1.41 -0.07 0.10 
4x6 1.21 -0.19 0.27 20.09*** -0.08 0.34 
5x5 -3.06** -0.35 0.21 0.95 -0.09* -0.19 
5x6 3.97** 1.27** -0.23 0.19 0.19** 0.04 
6x6 -6.93** 1.04 1.30 3.55 -0.09 0.69 
SE (SCA) 0.84 0.40 0.22 2.47 0.03 0.18 

 

1= Mulola, 2= 01/1316, 3= 01/1313, 4= Silira, 5= Depwete, 6= Maunjiri, SCA= Specific combining ability. *, **, *** = Significant at 5%, 1%, and 
0.1% respectively. 

 
 
 
observed on Silira × Maunjili (20.09), followed by 01/1313 
× 01/1313 (12.50). Of the five significant crosses, two 
were in the undesirable direction, the worst being 
01/1313 × Maunjili (-16.59). The distribution of the 
crosses in relation to the GCA effects of the parents 
showed that the best cross (Silira × Maunjili) emerged 
from high × average GCA parental combination and the 
second best cross (01/1313 × 01/1313) emerged from 
low × low parental combination. This means that the  best 

crosses are not necessarily derived from the best general 
combiners. 

The best SCA effects were recorded on three crosses 
for harvest index (Table 4), namely, Depwete × Maunjili 
(0.19), Mulola × Maunjili (0.10) and Mulola × 01/1316 
(0.10). These best crosses were derived from any 
parental combination such as average × low (Mulola × 
01/1316), and average × high (Depwete × Maunjili). 

The crosses manifested varying degrees  of  resistance  
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to CGM (Table 4). One cross (Mulola × Maunjili) exhibited 
desirable significantly negative SCA effects for this trait 
while two crosses recorded significantly positive SCA 
effects.  One of the parents in the desirable cross 
(Maunjili) was the best general combiner for this trait. 

The performance of the crosses with respect to the 
parental genotypes suggests that progeny performance 
cannot largely be dependent on performance of parents 
per se.  Therefore, these results are consistent with 
previous studies by Ceballos et al. (2004) that not only 
additive effects are important in determining the 
performance of derived progenies but also that there is a 
large component of dominance effects that translate into 
significant heterosis for traits such as fresh root yield of 
cassava, and CIAT (1987) that any breeding method in 
cassava should maintain heterozygosity and take into 
account both additive and non-additive genetic variance. 
Ceballos et al. (2004) and Lebot (2009) argued that since 
cassava is a highly heterozygous crop, dominance 
effects are likely to play an important role in the 
performance of materials being selected and any 
breeding program should exploit dominance effects 
because, once an elite clone is identified, it can be 
propagated vegetatively thereby carrying along the 
dominance effects. This however, does not preclude the 
actuality that the predominance of the additive gene 
effects imply that the best progeny might be derived from 
crosses with genotypes having the greatest GCA effects 
(Arunga et al., 2010). 
 
 
Conclusion 
 
Significant GCA and SCA effects indicated importance of 
both additive and non-additive gene action in controlling 
the traits studied. Predominance of SCA effects, 
however, highlighted the greater role of non-additive 
relative to additive gene action. Overall, results  indicated 
that it would be readily possible to breed for high yield 
from this set of genotypes. 
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