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Abstract

As a contribution towards mitigation of malnutrition and food insecurity in Nigeria, some yellow root
cassava varieties (YRCVs) are being developed at the University of Ibadan (Ul), Nigeria. The new
genotypes have been evaluated at early breeding stage to select the promising ones for evaluation at
advanced stage. Hence, this study was carried out to evaluate selected Ul Cassava (UIC) genotypes in
two growing seasons for survival rate, response to Cassava Mosaic Disease (CMD), and yield
performance. Fourteen UIC genotypes and a national check variety (TMS07/0593) were planted in two
replications using spacing of Im x 1 m. One month after planting (MAP) data were collected on
survival rate while the plants were scored for response to CMD at 1, 3 and 5 MAP using a scale of 1-5
where 1 is resistant and 5 highly susceptible. Shortly before harvest, the genotypes were scored for
plant architecture (Arch) using a scale of 1 to 5 where I represents no branching and 5 highly
branching. At harvest (12 MAP), data were collected on number of roots per plant (Rt/plt), fresh storage
root weight, above-ground biomass root quality (Rtqlt) and dry matter content. The raw data were used
to estimate fresh storage root yield (FSRY), dry storage root yield (DSRY) and harvest index (HI) for
each genotype. Data were subjected to descriptive statistics and analysis of variance at 5% level of
probability. The percentage survival recorded ranged between 57.5 (TMS07/0593) and 100 (UIC-17-
90 and UIC-17-750). Genotypes UIC-17-5, UIC-17-26, UIC-17-174, UIC-17-220, UIC-17-491, UIC-
17-646, UIC-17-750 and UIC-17-1842 were resistant to CMD with severity score of 1. Significant
genotypic effect was observed only for Arch, HI and DSRY. The scores for the cassava architecture
ranged between 3 (UIC-17-90 and UIC-17-7) and 5 (TMS07/0593, UIC-17-265 and UIC-17-220).
Meanwhile the least HI (0.43) and DSRY (2.9) were recorded in TMS07/0593 and UIC-17-2074,
respectively while UIC-17-5 had the highest values for both parameters. Seasonal variation was only
significant for HI and Rt/plt. The FSRY correlated positively with DSRY, HI and Rt/plt. However, CMD
had a negative relationship with all the evaluated traits except survival rate and Rtqlt. The fresh storage
root yield potential and root quality are comparable to the check variety. The UIC-17-90 and UIC-17-
7 with moderate branching are recommended for intercropping while UIC-17-5 with highest DSRY will
give higher product yield. These two traits are farmers’ preferred traits and might therefore enhance
their adoption coupled with their nutritional advantage.
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Introduction 2001). It propagation now spans throughout
Cassava was first discovered in America, the tropics. Cassava starchy storage roots are
where native Indians cultivated it for highly valued for versatile food and

roughly 4,000 years (Olsen and Schaal industrial products production (Udemba et
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al., 2023). However, yield of cassava have
been limited by the incidence of cassava
mosaic disease, with resulting yield loss of
up to 100% in some instances (Thresh and
Cooter, 2005; Owor et al., 2014). Thus,
early research on cassava improvement
focused on yield related traits and disease
resistance which were of utmost interest to
farmers (Njoku ef al. 2011). In recent times,
the prevalence of malnutrition and hidden
hunger = among  cassava  consumers
(especially rural dwellers) sequel to its poor
micronutrient content prompted research
into cassava nutritional improvement
through bio-fortification.

The successful bio-fortication of
cassava in Nigeria resulted to the
development and release of six yellow roots
cassava varieties in 2011 and 2014 (IITA
2011 and 2014). These bio-fortified cassava
varieties have enhanced total carotenoids
contents (ranging between 6 and 10 p/ g)
which can combat vitamin A deficiency
when consumed (Ayetigbo et al., 2018).
The utmost target of cassava bio-
fortification was to develop varieties with 3-
carotene content of about 15 pg/ g of fresh
storage roots (CGIAR, 2013). This
necessitated further research on
improvement of cassava carotenoid content.
Presently at the University of Ibadan (U.L),
some yellow root cassava varieties are being
developed. Sequel to the fact that yield and
disease resistance are key driver for cassava
adoption by farmers and bio-fortification
might have boomerang effect on yield
potential and quality of cassava, evaluation
of the new U.I. cassava (UIC) genotypes for
the afore-mentioned farmers’ premium traits
is paramount. Some of the promising UIC
genotypes were selected at the early
breeding stage for fresh storage root yield,
root colour, plant architecture and root
quality. Molecular markers were also used
to screen them for cassava mosaic disease
and beta carotene. Therefore, this study was
conducted to evaluate the yield performance
and response to cassava mosaic disease of
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the selected UIC genotypes in two growing
seasons at advanced breeding stage.

Materials and Methods

Fourteen UIC genotypes and a national bio-
fortified variety (TMS07/0593) as check
were planted at the Teaching and Research
farm of the Department of Crop and
Horticultural Science in 2021 and 2022
using a spacing of 1 m x 1 m. The
experiment was laid using randomized
complete block design and replicated twice.
One month after planting (MAP) survival
rate of the genotypes were estimated by
expressing the number of sprouted stem
cutting per plot as a percentage of the total
number of planted -cuttings per plot.
Response of the plants to cassava mosaic
disease were scored at 1, 3 and 5 MAP using
a scale of 1-5 where 1 and 5 depicted highly
resistant and highly susceptible,
respectively. Prior to harvesting, the
genotypes were scored for plant architecture
(Arch) using a scale of 1 to 5 where 1
represents no branching and 5 highly
branching. At harvest (12 MAP), data were
collected on number of roots per plant
(Rt/plt), fresh storage root weight, dry
matter content, above-ground biomass and
root quality (Rtqlt) on a scale of 1 to 5 where
1 represented genotypes with storage roots
that were smooth, high uniformity in size,
good form; and 5 storage roots that were
wrinkled, curved, highly fibrous or woody
part and high disparity in size. Subsequently,
fresh storage root yield (FSRY), dry storage
root yield (DSRY) and harvest index (HI) of
each genotype was estimated using the raw
data. Data were subjected to descriptive
statistics and analysis of variance using SAS
(9.0 wversion). Significant means were
separated using Duncan Multiple Range
Test at 5% level of probability.

Results and Discussion

Comparative evaluation of performance of
developed genotypes in relation with
existing varieties might reveal some
advantages of the former over the later
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which can enhance subsequent adoption
when released. The survival rate of the
cassava varied with genotypes UIC-17-90
and UIC-17-750  recording  highest
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percentage of 100 while the check variety
(TMS07/0593) had least value of 57.5%

(Figure 1).
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Figure 1: Survival rate (%) of some University of Ibadan cassava genotypes evaluated at the

advanced breeding stage

This observation suggests that the
cassava genotypes had different genetic
capacities to withstand field stress which is
consistent with the finding of Udemba
(2023) while working on different cassava
varieties including bio-fortified cassava
varieties. Notably the rate of survival of all
UIC was > 80% (with the exception of UIC-
17- 26 which had 67.5%) and higher than
percentage recorded for the check variety.
This shows that the UIC genotypes had
better vigour and were more adapted to the
study area than the check variety. This result
also highlights possibilities of their superior
resilience to effect of climate change. The
economic impact of CMD on cassava
productivity has increased the interest in
developing cassava varieties that are
resistant to the disease in Nigeria (Owor et
al., 2014; Udemba, 2023). The result
showing the response of the cassava

genotypes to cassava mosaic disease is
presented in Figure 2. Genotypes UIC-17-
5, UIC-17-26, UIC-17-174, UIC-17-220,
UIC-17-491, UIC-17-646, UIC-17-750 and
UIC-17-1842 had severity score of 1 and
were highly resistant to CMD. Meanwhile,
score of 2 was recorded for UIC-17-265,
depicting moderate resistant to CMD. The
response of these 9 UIC genotypes to CMD
was better than the check variety which had
score of 3 and tolerant to the disease.
Conversely, genotypes UIC-17-1178, UIC-
17-2074 and UIC-17-7 with scores of 5 were
highly susceptible to the disease. The
cassava genotypes differed significantly
only for Architecture, harvest index and dry
storage root yield while seasonal variation
was not significant for all evaluated traits
except harvest index and number of roots
per plant (Table 1).
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Figure 2: Cassava mosaic disease severity scores for some University of Ibadan cassava
genotypes evaluated at the advanced breeding stage

Genotypes UIC-17- 7 and UIC-17-
90 produced few branches and had the least
score of 3 for plant architecture which was
only significantly comparable with score of
3.74 recorded for UIC-17-2074 (Table 2).
These UIC genotypes with moderate
branching system will support intercrop,
which is the dominant farming system in
south-west of Nigeria (Amujoyegbe and
Alabi, 2012). However, genotypes UIC-17-
220 and UIC-17-265; and the check variety
branched profusely and had score of 5. The
score of 5 was statistically at par with scores

obtained from other genotypes with the
exception of UIC-17-491 (4), UIC-17-1178
(4), UIC-17-7 (3), UIC-17-90 (3) and UIC-
17-2074 (3) (Table 2). The wider canopy
coverage produced by the highly branching
genotypes can reduce weed growth and
consequently cost incurred for its
management (IITA,1990). Notably, the
significantly comparable root quality, fresh
storage root yield and number of roots of the
UIC genotypes with the national check
(Table 2) implies good yield
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Means in a column with different
letters are significantly different potential of
the new genotypes. Genotype UIC-17-5 had
the highest harvest index of 0.59, which
differed statistically from harvest index
values of only UIC-17- 1842 (0.46), UIC-
17-2074  (0.45), UIC-17-7  (0.44),
TMS070593 (0.43) and UIC-17-646 (0.46)
(Table 2). The record of least harvest index
from the check variety shows that the UIC
genotypes were more efficient in
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partitioning photosynthetic assimilate from
the source (leaves) to the sink (fresh storage
roots) than the national check wvariety.
Meanwhile, the highest dry storage root
yield (8.51 t/ha) was obtained from UIC-17-
5 which compared favourably with values
recorded for 07/0593 and other UIC
genotypes except UIC-17-2074 (2.87 t/ha)
(Table 2). Summarised in Table 3 is the
result showing the Pearson correlation
coefficients for the evaluated traits.

Table 3: Pearson correlation coefficients for survival rate, severity of mosaic disease and
yield components for some University of Ibadan cassava genotypes evaluated at

the advanced breeding stage

Traitt:  Reqlt CMD  Surv FRY HI DRY Rt plt
200665 -0.4033  -03456 02335 00497  0.1117  -0.0627
Arch 06139 00014 00068 00726 07061 03954  0.6340
Rt 0.0144  -0.0775 01108  0.1452  0.1621 02127
09131 05561 03992 02685 02160  0.1028
0.1271  -02171  -0.1992  -0.1720  0.0728
CMD 03332 00957  0.1270  0.1887  0.5806
20.1503 01104 -0.0205  0.0440
Sury 02518 04009  0.8762  0.7386
0.0719  0.8984  0.6405
FRY 05853 <0001  <.0001
0.0613  0.2675

HI
0.6418  0.0388
0.6106

DRY
<0001

The fresh storage root yield of the Conclusion

cassava correlated positively with dry
storage root yield, harvest index, plant
architecture and number of root per plant.
This suggests that the former trait increases
with corresponding increase in the later
traits.  Conversely, severity of cassava
mosaic disease maintained a negative
relationship with all evaluated traits except
survival rate and root quality (Table 3). This
highlights the detrimental effect of the
disease on yield related trait of cassava and
the consequential associated yield loss as
reiterated by Thresh et al. (1997).

The University of Ibadan yellow roots
cassava varieties have the potential to
address vitamin A defficiency when
consumed. Majority of the genotypes had
superior or comparable agronomic and yield
performance in relation to the national check
variety. About 64% of the new cassava
genotypes were also resistant to cassava
mosaic disease. Genotypes UIC-17-90 and
UIC-17-7 with moderate branching will
support intercropping with other crops.
Conversely UIC-17-5 is highly resistant to
cassava mosaic disease and combined this
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with highest fresh and dry storage root yield;
and harvest index. It will therefore give high
product yield and is recommended for
mono-cropping because of its profuse
branching habit.
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