
first cropping season, Tokunbo was the highest 
fresh tuberous root yielder at Foulaya while Alice 
local presented the highest fresh tuberous root 
yield at Bareng and Bordo locations. During the 
second cropping season, the highest yielders at 
Foulaya were 91/00458 and Oko Iyawo. Alice 
local was still the highest yielder at Bareng, 
91/02312 gave the highest fresh tuberous root 
yield at Bordo. The most stable and high yielding 
genotypes for fresh and dry tuberous roots were 
Alice local and 92/0057.

Introduction

Cassava improvement programs in sub-Saharan 
Africa have targeted widening and improving the 
genetic base of the crop to maintain its adaptability 
to diverse agro ecologies (Dixon et al. 1992). The 
Institute of Agronomic Research of Guinea 
(IRAG) in collaboration with the International 
Institute of Tropical Agriculture (IITA) in Nigeria 
and the Institute of Agricultural Research (IAR) in 
Sierra Leone have made efforts in developing 
improved varieties with characteristics including 
desirable consumer qualities, root yield and 
resistance to diseases and pests. Also several 
improved cassava genetic stocks and breeding 
materials (which may also be used directly as 
varieties) have been developed at IITA for a range 
of agro ecologies (humid forest, moist and dry 
savannas, and the mid-altitudes). The improved 
germplasm is shared with National Programs 
within the region as specific genotypes (certified 
as virus-tested) or improved seed populations for 
evaluation and selection under local environ-
mental conditions. National programs that have 
received breeding materials have developed or 
selected and released varieties that outperform the 
local varieties. These improved varieties have 
been widely adopted by farmers (Nweke et al., 
2002; Haggblade and Zulu, 2003; Haggblade et al., 
2004; Dixon et al., 2003; 2007a; 2007b). 
Consequently cassava yields have increased by 
40% in much of sub-Saharan Africa (SSA) even 
without the use of fertilizer (Manyong et al., 2000; 
Nweke et al., 2002, Dixon et al., 2003, Johnson, et 
al., 2003). 

In Guinea, cassava constitutes a very 
important crop in the farming system. In 2007, the 
national production was estimated at 1.122.171 
tonnes produced from 139.836 ha with a mean 
fresh storage root yield of 8, 02 t/ha (FAO, 2009). 
This accounts for 11% of the total cultivated area 
and provides 16% of the calories consumed by 
each Guinean. Local rice, the major staple, 
provides 26% of the calories consumed and is 
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Abstract 
Multilocational trials were conducted for two 
cropping seasons (2000/01 and 2001/02) in three 
agro-ecological zones in Guinea to assess the 
relative performance of selected cassava 
genotypes at different harvest periods and 
environments and identify the best cassava 
genotypes with wide and specific adaptation for 
high fresh and dry storage root yield. 

To assess the relative growth performance of 
cassava genotypes at different harvest periods and 
environments, data were collected throughout the 
vegetative cycle from planting to harvest in all 
trials using a randomized complete block design 
with three replications.  The data collected were 
subjected to statistical analysis using the general 
linear model of SAS. Combined analysis of 
variance was conducted with genotypes and 
locations considered as fixed effects, and years 
(cropping seasons) as a random effect. The F-test 
and significance of the various main effects and 
interactions were determined using the appropriate 
error terms and degrees of freedom. Mean 
separation was done by Fisher's protected least 
significant difference (LSD) test at the 0.05 
probability level. Results obtained from the study 
showed that cassava genotypes performed 
differently across and within locations for all the 
traits evaluated. Growth and productivity of 
cassava was greatest at Foulaya compared to the 
other locations. The same location showed the 
highest tuberous root dry weight followed by 
Bordo station during both cropping seasons, and 
presented the highest severity of CMD and CGM. 
The genotype most resistant to CMD across 
locations in this study was Lapai-1, which could be 
a successful parent for resistance for CMD, a 
major disease of economic importance in sub-
Saharan Africa. This study also showed that the 
Foulaya experimental site was the most suitable 
location to select for CMD resistance. During the 
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ïand maximum monthly temperatures were 19.1 C 
ïand 31.5 C, respectively.

ï ïBareng is located between 11 11' 51" and 11  
ï ï05' 48" latitude north and 12  28' 45" and 12  33' 33" 

longitude west at an elevation of 1024 m above sea 
level. The pattern and duration of rainfall at 
Bareng is similar to those of Foulaya and Bordo, 
but relatively less rainfall is recorded at Bareng 
than at the other two locations. During the 2000/01 
cropping season, total rainfall was 1705.6 mm 
while mean minimum and maximum monthly 

ï ïtemperatures were 13.7 C and 29.6 C, respectively. 
In the second season (2001/02), the total rainfall 
was 1666.1 mm and the mean minimum and 

ïmaximum monthly temperatures were 13.1 C and 
ï28.9 C, respectively. 
Bordo is located in the southern Guinea 

ï savanna region of Guinea between 10 21' 27" and 
ï ï ï 10 22' 36" latitude north and 9 21' 11" and 9 20' 80" 

longitude west at an elevation of 378 m above sea 
level. Bordo has a rainfall pattern similar to 
Foulaya with alternating dry and wet seasons 
lasting from November to April, and from May to 
October. However, rainfall is less in Bordo than 
Foulaya, but the temperature is similar. During the 
experimental period of the first growing season at 
Bordo, total rainfall was 1420.7 mm while mean 
minimum and maximum monthly temperature 

ï ïwere 17.7 C and 33.2 C, respectively. Total 
rainfall during the 2001/02 cropping season was 
1940.9 mm; mean minimum and maximum 

grown on 49% of the cultivated area. Imported rice 
provides the bulk of the remaining calories. 
Presently, cassava is a major source of calories for 
the population living in the dry areas of Guinea 
where soil fertility is low. It is also becoming 
increasingly important to farmers having problems 
in producing crops that require external inputs 
such as fertilizer, which are expensive and often 
unavailable.

The major constraints to cassava production 
in Guinea include low soil fertility, cassava mosaic 
disease (CMD), cassava mealybug (CM), cassava 
green mite (CGM), termites (in dry areas), cattle 
damage, and lack of improved varieties (IRAG, 
2003). Most of the varieties planted by farmers are 
local and are highly susceptible to CMD; they 
succumb within 8 months of planting, resulting in 
low yields. There is therefore, a need to identify 
genotypes that can be used efficiently in different 
environments. The overall objective of this 
research was to evaluate the relative performance 
of improved genotypes at different harvest periods 
and environments of selected genotypes in three 
agro ecological zones in Guinea.

The specific objectives of this study were to:
1. Assess the performance of selected elite 

cassava genotypes at different harvest periods 
and environments;

2. Identify the best cassava genotypes with wide 
and specific adaptability for high fresh and 
dry storage root yield.

Materials and Methods

Location and climate
This experiment was conducted for two 
consecutive cropping seasons (2000/01 and 
2001/02) at three locations, representing three 
agro ecological zones of cassava: Foulaya in the 
derived savanna zone, Bareng in the mid-altitude 
savanna zone, and Bordo in the southern Guinea 
savanna zone of the Republic of Guinea (Fig. 1). 
Foulaya is located in the derived savanna region of 

ï ï Guinea between 09 10' and 10 40' latitude north 
ï ï  and 12 50' and 13 20'longitude west at an elevation 

of 380 m above sea level. The area around Foulaya 
has two distinct seasons: the dry season that lasts 
from November to April, and the wet season that 
extends from May to October. During the 2000/01 
cropping season at Foulaya, total rainfall was 2042 
mm; mean minimum and maximum monthly 

ï ïtemperatures were 18.7 C and 32 C, respectively. 
In the second cropping season (2001/02), total 
rainfall was 2191.3 mm and the mean minimum 
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Figure 1. Map of the Republic of Guinea, showing agro 
ecological zones, areas of germplasm collection, 
and experimental sites.

Genotypes 
A total of 12 cassava genotypes were used in this 
experiment. The genotypes comprised seven 
improved (88/02555, 90/0258, 91/02312, 90/0458, 
91/0730, 93/0290, and 92/0057), four local (Oko 
Iyawo, Lapai-1, Tokounbo, and Alice local) 
introduced from IITA, and a widely adapted and 
popularly grown improved variety (check) in 
Guinea (92B/0033). 



CGM:
class 1 = no obvious symptoms (highly resistant).
class 2 = moderate damage, no reduction in leaf 

size, scattered chlorotic spots on young 
leaves (resistant).

class 3 = severe chlorotic symptoms, slight 
reduction in leaf size (moderately 
susceptible).

class 4 = severe chlorotic symptoms and leaf size 
of young shoots severely reduced 
(susceptible).

class 5 = very severe chlorosis and significant 
reduction in leaf size and young shoot 
por t ion ;  ex tens ive  defo l i a t ion ;  
candlestick appearance of young shoots 
(highly susceptible).

Determination of plant characters and destruc-
tive sampling: Destructive sampling was carried 
out on 5 randomly selected plants/genotype from 
ridges 2, 4, 6 and 8 at each harvest date at 3, 6, 9 and 
12 MAP respectively. The plants were separated 
into lamina and petiole, stem, and roots. The root 
number and the total fresh weight of roots were 
taken, and the dry matter content was determined 
using a standard oven method. A total of 200 g 
samples were dried for 72 hours in a forced-air 

odrying oven at 70 C until weights were constant, 
and the dried samples were then reweighed to 
obtain the dry weights expressed on a plant basis.

Fresh yield, dry matter percentage, and dry 
yield of storage roots. At harvest (12 MAP), the 
total fresh weight of storage roots/plot was 

2recorded from an area of 16 m  (8 x 2 m) in ridges 8 
and 9, excluding the end plants. Fresh storage root 
weight (kg/plot) was converted to storage root 
yield (t/ha). Dry matter percentage of storage roots 
was determined from a collection of roots bulked 
from four randomly selected plants of each 
genotype. Soil was brushed off the outer skin of the 
storage roots and whole storage roots, including 
the peel, were shredded. Two hundred gram 
duplicate samples of the shredded roots were 
weighed and dried for 72 hours in a forced-air 

odrying oven at 70 C. The dried samples were then 
reweighed to obtain the dry weights, and the DM 
percentage was obtained as the proportion of the 
fresh weight. Dry storage root yield was estimated 
as the fresh storage root yield multiplied by the 
percentage DM of the storage roots.
 
Data analysis
The data collected were subjected to statistical 
analysis using the general linear model of SAS 

Land preparation and experimental design 
At each of the locations, soil samples were 
obtained at a depth of 30 cm and the experimental 
area was ploughed to a depth of about 20 cm and 
then harrowed. Ridges 1 m apart and 30 cm high 
were constructed. These ridges were then 

2demarcated into plots of 100 m  (10 m x 10 m), and 
laid out in a randomized complete block design 
with three replications.

Planting and management practices 
The genotypes were planted in the plots at the 
beginning of the rainy season in June 2000 and 
2001 and harvested in June 2001 and 2002, 
respectively. Cassava cuttings about 25 cm long 
were planted inclined at an angle of 45 on the crest 
of the ridges. The plant spacing was 1 x 1 m giving 
a population of 10 000 plants/ha. No fertilizer or 
herbicide was applied during the course of 
experiment. Manual weeding was done when 
necessary. 

Data collection

Sprouting. The sprouting percentage of the plants 
was recorded weekly starting from 1 week until 4 
weeks after planting. Other observations started at 
1 MAP and continued until harvest at 12 MAP. 

Diseases and pests. Cassava mosaic disease 
(CMD), and Cassava green mite (CGM), were 
recorded based on phenotypic expression of 
symptom severity in the field, relying upon natural 
infection. CMD was recorded at 1, 3, and 6 months 
after planting (MAP), while CGM was recorded at 
6 and 9 MAP. The ratings for reaction to CMD and 
CGM were based on the following five point-scale 
scoring systems (IITA, 1990): 

CMD:
class 1 = no symptoms observed (highly resistant).
class 2 = mild chlorotic pattern on entire leaflets or 

mid distortion at the base of leaflets, rest 
of leaflets appearing green and healthy 
(resistant). 

class 3 = strong mosaic pattern on entire leaf, and 
narrowing and distortion of the lower 
one-third of leaflets (moderately 
susceptible).

class 4 = severe mosaic, distortion of two-thirds of 
the leaflets and general reduction of leaf 
size (susceptible). 

class 5 = severe mosaic, distortion of four-fifths or 
more of leaflets, twisted and misshapen 
leaves (highly susceptible).
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At 1 MAP, during both cropping seasons, 
CMD symptoms did not vary significantly across 
locations for genotypes Lapai-1 and 91/0730 
(Table 2). In addition to these two genotypes, the 
following genotypes: Tokunbo, 92/0057, Alice 
Local, 91/02312 and 90/0258 did not vary 
significantly in CMD symptom expression across 
locations during the first cropping season; during 
the second cropping season, only genotype 
93/0290, Lapai-1, and 91/0730 appeared not to 
vary significantly in CMD expression across 
locations (Table 2). 

At 3 MAP, CMD disease expression was 
higher than at 1 MAP (Table 3). There was a 
significantly lower CMD severity score at Bordo 
for all the genotypes than at Foulaya and Bareng 
(Table 3). Also, during the 2000/01 cropping 
season while there was apparent field resistance at 
Bordo for all the genotypes except 91/00458, 
CMD symptom expression significantly varied 
among the genotypes at both Foulaya and Bareng. 
During the 2001/02 cropping season, there was a 
significant variation in CMD infection among the 
genotypes (Table 3). 

At 6 MAP, CMD severity symptoms did not 
significantly vary among the genotypes during the 
second cropping seasons at Bordo while at 
Foulaya and Bareng, CMD severity varied 
significantly among the genotypes (Table 4). 
During the 2000/01 cropping season, seven 
genotypes (Oko Iyawo, 91/00458, 92/0057, 
Lapai-1, Alice Local, 90/0258 and 91/02312) did 
not exhibit any significant differences in CMD 
severity symptoms expression across locations. 

 

(SAS, 1996). The F-test and significance of the 
various main effects and interactions were 
determined using the appropriate error term and 
degrees of freedom (McIntosh, 1983). 

Mean separation was done by Fisher's 
protected least significant difference (LSD) at the 
0.05 probability level. 

The genotype and genotype x environment 
(GGE) biplot methodology (Yan and Kang, 2003) 
was also used to analyses the multi-environment 
trial data for fresh and dry storage root yields.

Results

Sprouting: Sprouting percentage was generally 
lower during the first cropping season (2000/01) 
than in the second cropping season (2001/02), 
(Table 1). The highest sprouting percentage (88.3 
%) was attained by genotype Lapai-1 at Bareng 
and genotype Alice Local at Bordo during the first 
cropping season, while during the second cropping 
season, the highest sprouting percentage (96.3 %) 
was recorded for genotype 92/0057 at Bareng. 
sprouting percentage significantly varied among 
the locations during both cropping seasons while 
genotype only significantly influenced sprouting 
percentage during the second cropping season. 
There was a significant interaction between 
genotype and location during both cropping 
seasons. 

Genotype 91/02312 did not vary significantly 
in sprouting percentage across all the locations 
during both cropping seasons (Table 1). In addition 
to genotype 91/02312, genotypes 88/02555, 
92/0057, and 91/0730 sprouted at a similar rate 
across the locations during the 2000/01 cropping 
season, while all the other genotypes sprouted 
differently across the locations. During the second 
cropping season (2001/02), three other genotypes 
(91/00458, Alice local, and 90/0258) in addition to 
genotype 91/02312 sprouted at a similar rate 
across locations while all the other genotypes 
exhibited differential sprouting across the 
locations (Table 1).

 Reaction of the genotypes to CMD and CGM
Cassava mosaic disease: At all the stages of 
assessment (1, 3, and 6 months after planting), 
CMD disease severity varied significantly among 
locations and genotypes as well as significantly 
interacting with both factors during the two 
cropping seasons (Tables 2, 3, and 4). Also, CMD 
symptom expression was generally higher during 
the second cropping season than the first cropping 
season at all times of monitoring.
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Table 1.  Sprouting of cassava genotypes at 4 weeks after planting at three locations in Guinea during the 
2000/2001 and 2001/2002 cropping seasons.

Table 2. Severity of CMD at 1 MAP on 12 cassava genotypes grown at three locations in Guinea during

 the 2000/2001 and 2001/2002 cropping seasons.

Table 3. Severity of CMD at 3 MAP on 12 cassava genotypes grown at three locations in Guinea during 
the 2000/2001 and 2001/2002 cropping seasons.



among genotypes and locations, and interacted 
with both factors during the two cropping seasons 
(Table 6). CGM damage was higher at 9 MAP than 
at 6 MAP. During the first cropping season, CGM 
damage was highest (2.6) on genotypes 93/0290 
and 90/0258 at the Bordo location. CGM also 
varied significantly across locations for these 
genotypes together with the following genotypes: 
Oko Iyawo, 92B/0033, and 91/00458. CGM 
damage did not vary significantly across locations 
for the remaining genotypes (Table 6). During the 
second cropping season (2001/02), there was a 
significant variation in CGM damage among the 
genotypes. Genotype 88/02555 at Bareng suffered 
the greatest CGM damage (5.0). Six genotypes at 
Bordo did not suffer any CGM damage 88/02555, 
Tokunbo, 91/00458, 92/0057, Lapai-1, and 
91/02312.

Cassava green mite (CGM) 
The results of CGM damage monitored at 6 and 9 
MAP are presented in Tables 5 and 6. At 6 MAP, 
during the first cropping season (2000/01), no 
CGM damage was observed on all the genotypes. 
During the second cropping season (2001/02), 
CGM damage was seen in the majority of 
genotypes in all locations (Table 5). Damage from 
CGM varied significantly with both genotype 
(P<0.01) and location (P<0.01) as well as the 
interaction (P<0.01) between genotype and 
location. At Foulaya, CGM damage varied 
significantly among genotypes while at both 
Bareng and Bordo there was no significant 
variation in CGM damage at each of the locations 
(Table 5). At 6 MAP, the most severe damage (4.0) 
was recorded for genotype 91/0730 at Foulaya, 
followed by genotypes 88/02555 and 91/00458. At 
9 MAP, CGM damage also varied significantly 
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Table 4. Severity of CMD at 6 MAP on 12 cassava genotypes grown at three locations in Guinea during the 
2000/2001 and 2001/2002 cropping seasons.

Table 5. Severity of CGM at 6 MAP on 12 cassava genotypes grown at three locations in Guinea during 
the 2000/2001 and 2001/2002 cropping seasons.



g/plant at Foulaya. Oko Iyawo was the highest 
yielder at 6 MAP (1,333.3 g/plant) at Foulaya, but 
was the lowest yielder at 9 MAP (480 g/plant) at 
Bareng (Table 7).

At 3 MAP during the second cropping season 
(2001/02), storage root yield/plant varied 
significantly only among genotypes at Foulaya, 
where Tokunbo was the highest yielder (1966.7 
g/plant) and Oko Iyawo was the lowest yielder 
(10.0 g) per plant (Table 8). At 3 MAP, storage root 
yield/plant did not vary significantly with 
genotypes at either Bareng or Bordo. At 12 MAP, 
Oko Iyawo was the highest yielder (8083.3 g/plant) 
at Foulaya; 91/0730 was the lowest. 

Fresh storage roots weight per plant
The fresh weight of storage roots/plant as affected 
by genotype and location during the 2000/01 and 
2001/02 cropping seasons is presented in Tables 7 
and 8. During both cropping seasons, genotypic 
differences as well as differences for locations 
were highly significant (P<0.01). During both 
cropping seasons also, the interaction between 
genotype and location was highly significant 
(P<0.01). 

Lapai-1 produced the highest storage root 
yield/plant at 3 MAP (390.9 g/plant) at Bordo and 
at 9 MAP (3066.7 g/plant) at Foulaya. The highest 
yielder at 12 MAP was Tokunbo, with 6933.3 
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Table 6. Severity of CGM at 9 MAP on 12 cassava genotypes grown at three locations in Guinea 

during the 2000/2001 and 2001/2002 cropping seasons.

Table 7. Fresh storage root weight (g)/plant at different harvesting periods of 12 cassava genotypes 
grown at three locations in Guinea during the 2000/2001 cropping season.



storage roots/plant while the lowest yielder Oko 
Iyawo had 211.7 g/plant (Table 9). 

Generally, there was a similar relationship 
between fresh storage root yield and dry storage 
root yield during the second cropping season 
(2001/02) (Tables 8 and 10). Tokunbo was the 
highest dry storage root yielder at 3 and 6 MAP 
with 361.8 and 1097.4 g/plant, respectively (Table 
10). At 9 and 12 MAP, the highest dry storage root 
yielders were 92/0057 and 91/00458 with (2305.2 
g/plant) and 2429.2 g/plant), respectively. The 
lowest dry storage root yield was 0.7 g/plant (Alice 
local, 3 MAP), 34.3 g/plant (93/0290, 6 MAP), 
92.1 g/plant (91/0730, 9 MAP) and 183 g/plant 
(Lapai-1, 12 MAP). 

Dry storage root weight
Similar to that of fresh storage roots, the dry 
weight of storage roots/plant varied significantly 
(P<0.01) among genotypes and locations during 
both cropping seasons (Tables 9 and 10). During 
both cropping seasons also, the interaction 
between genotype and location was also highly 
significant (P<0.01). 

During the 2000/01 cropping season, the 
same genotypes with the highest fresh storage root 
yield also had the highest dry storage root yield, 
except at 9 MAP when Alice local was the highest 
yielder for dry storage root weight, and Lapai-1 
was the highest yielder for fresh storage root 
weight. At 12 MAP Tokunbo had 2617.3 g of dry 
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Table 8. Fresh storage root weight (g)/plant at different harvesting periods of 12 cassava genotypes 

grown at three locations in Guinea during the 2001/2002 cropping season.
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Table 9. Dry weight of storage roots (g)/plant at different harvesting periods of 12 cassava genotypes 

grown at three locations in Guinea during the 2000/2001 cropping season.

Table 10. Dry weight of storage roots (g)/plant at different harvesting periods of 12 cassava genotypes 
grown at three locations in Guinea during the 2001/2002 cropping season.



Discussion
Environmental conditions are known to be 
important in determining the realization of the 
genetic potential of any particular genotype. 
Farmers, therefore, in addition to providing the 
required management conditions which they have 
the option to provide, ensure that the natural soil 
and climatic conditions are favorable for the 
growth and productivity of a particular crop.

The three locations in Guinea (Foulaya, 
Bareng and Bordo) used in this study to evaluate 
the productivity of 12 cassava genotypes are in 
three different agro-ecologies with varying agro 
climatic conditions that will influence the growth 
and productivity of cassava. Foulaya is in the 
derived savanna zone and receives more rainfall 
than Bareng and Bordo. Bordo is in the southern 
Guinea savanna zone and receives the second 
highest rainfall but had temperature regime similar 
to Foulaya. Bareng is in the mid-altitude savanna 
zone and receives the least rainfall.

The quality of planting stakes exerts great 
effects on the establishment of cassava and 
depends on age, thickness, number of nodes/stem 
cutting, and health. Control of these factors is 
essential for the sprouting of vigorous plants 
capable of producing a good number of roots 
(Ghosh et al., 1988; IITA, 1990).  The high 
percentage of sprouting exhibited at Bareng 
experimental site by the genotypes Lapai-1, 
91/0730, and 92/0057, at Foulaya experimental 
site by the genotypes Tokunbo and Oko Iyawo, and 
at Bordo experimental site, by the genotypes Alice 
local, 91/0458, 91/02312 and 92B/0033 is an 
indication that these genotypes have good 
sprouting potential. Consequently, they could be 
used as parent material for enhanced performance 
in succeeding generations. 

Sprouting had a very low heritability value. 

GGE biplot for best cultivars in different 
environments (which- won- where) for fresh 
and dry storage root yields
The GGE biplot model (environment-centered) 
accounted for 77.9% of total variation of the data 
for fresh storage root yield, consisting of 48.3 and 
29.6% of variance attributable to primary and 
secondary effects (PC1 and PC2), respectively 
(Fig. 2). 

In Figure 2, even though there were five 
sectors in all, three mega-environments were 
identified for fresh storage root yield. E6 was one 
mega-environment with genotype G3 as the 
winning genotype. The winning genotype for E5, 
E1, E2, and E3 (second mega-environment) was 
genotype G12. The third mega-environment E4 
has no winning genotype. Vertex genotypes 
without any environment in the sectors were not 
the highest yielding genotypes at any 
environment; moreover, they were the poorest at 
all or some sites. Genotypes within the polygon, 
particularly those located near the plot origin, were 
less responsive than the vertex genotypes. 
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Code Environment

E1 =  Bareng 2000/01

E2 =  Bareng 2001/02

E3 =  Bordo 2000/01

E4 =  Bordo 2001/02

E5 =  Foulaya 2000/01

E6 =  Foulaya 2001/02

Code  Genotype

G1 =   88/02555

G2 =   90/0258

G3 =   91/00458

G4 =   91/02312

G5 =   91/0730

G6 =   92/0057

G7 =   92B/0033

G8 =   93/0290

G9 =   Alice Local

G10 = Lapai-1

G11 = Oko Iyawo

G12 = Tokumbo

Code Environment

E1 =  Bareng 2000/01

E2 =  Bareng 2001/02

E3 =  Bordo 2000/01

E4 =  Bordo 2001/02

E5 =  Foulaya 2000/01

E6 =  Foulaya 2001/02

Code Environment

E1 =  Bareng 2000/01

E2 =  Bareng 2001/02

E3 =  Bordo 2000/01

E4 =  Bordo 2001/02

E5 =  Foulaya 2000/01

E6 =  Foulaya 2001/02

Code  Genotype

G1 =   88/02555

G2 =   90/0258

G3 =   91/00458

G4 =   91/02312

G5 =   91/0730

G6 =   92/0057

G7 =   92B/0033

G8 =   93/0290

G9 =   Alice Local

G10 = Lapai-1

G11 = Oko Iyawo

G12 = Tokumbo

Code  Genotype

G1 =   88/02555

G2 =   90/0258

G3 =   91/00458

G4 =   91/02312

G5 =   91/0730

G6 =   92/0057

G7 =   92B/0033

G8 =   93/0290

G9 =   Alice Local

G10 = Lapai-1

G11 = Oko Iyawo

G12 = Tokumbo

In Figure 3, even though there were four sectors in 
all for dry storage root yield, three mega-
environments were identified. E6 was one mega-
environment with genotype G3 as winning 
genotype; the winning genotype for E5, E4, E3, 
and E2 (second mega-environment) was genotype 
G12. The third mega-environment E1 had G9 as 
the winning genotype. 

Figure 2. GGE biplot for best cultivars in different 
environments for fresh storage root yield.

  
Code Environment
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Figure 3. GGE biplot for best cultivars in different 
environments for dry storage root yield.
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and does best in light sandy, loamy soils 
(Onwueme and Sinha, 1991). The sandy loam soil 
at Foulaya compared to the clay loam and sandy 
clay soils in Bareng and Bordo could partly 
account for productivity at Foulaya being better 
than the other two locations.

In this study also, genotypic differences were 
exhibited within and across locations. There were 
significant differences among genotypes in all the 
characters measured in this study. Such genotypic 
differences enhanced the adaptability and 
productivity of certain genotypes. 

The results showed that the difference in 
reaction of CMD, CGM, and storage root yield 
among the 12 cassava genotypes was highly 
significant (P<0.001). Several studies have shown 
that leaf production and root production are 
important yield-contributing factors in cassava. 
The genotypes 92/0057, Tokunbo, 92B/0033, Oko 
Iyawo and Alice local that produced superior 
storage root yield all had produced large numbers 
of leaves and storage roots. In addition to 
contributing to storage root yield, genotypes with 
large numbers of leaves will be attractive to leaf 
sellers in the regions were cassava leaves are eaten 
particularly in the Mano River Union countries 
and Central Africa.

Conclusions and Recommendation 
Cassava genotypes perform differently across and 
within locations for all the traits evaluated.

The yield potential of genotypes varied 
widely across and within locations indicating 
significant variability among genotypes and 
environments.

These results suggest the need for a study on 
ACMD pressure on the improved cassava 
genotypes at Foulaya, Bareng and Bardo locations 
to elucidate the epidemiology of the disease. 

The cassava genotypes used in this study 
performed better at Foulaya experimental site for 
all the parameters observed.
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