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ABSTRACT

Sixteen Cassava Genotypes — TMS 30001, TMS 30555, TMS 30572,
T™S 4 (2) 1425 TMS 50395, TMS 63397, TMS 81/00110, TMS
81/01635. TMS 82/0058, TMS 82/00661. TMS 82/00942, TMS 82/00959,
TMS 90059, TME, TME 2 and NR/41044 were evaluated for yield,
resistance to diseases and yield stability in five locations in the humid
ecozones of Nigeria for two years (1991 and 1992). The responses of the
16 Genotypes to the five locations differed in relation to yield, disease
severity and yield stability. Combined analysis of variance for yield, yield
components and diseases severity showed highly significant mean square
for location, genotype and GxE interaction. Lecation, genotype and GxE
interaction accounted for 16.4%, 26.2% and 13.8% respectively of the
variations recorded in African Cassava Mosaic Disease (ACMD)
incidence. Location, genotype and GxE interaction accounted for 52.6%,
5.1% and 5.0% of the variations recorded in Cassiva Bacterial Blight
(CBB) severity. Location had the greatest influence (33%) on root nuaber
generated followed by genotype (17.1%). The highest variation in root
yield was accounted for by genotype (17%) followed by location (11.2%).
Fresh root yields were highest in Genotype TMS 82/0058 and in Ubiaja
location. African Cassava Mosaic Disease (ACMD) and Cassava Bacterial
Blight (CBB) were mild in most locations. Six genotypes (TMS 82/00959,
TMS 30572, TMS 81/00110, TMS 50395, TMS 82/00942 and TMS
82/00661) showed outstanding stability across the locations with TMS
82/00959 being most stable. S

125



"
S

INTRODUCTION

Cassava (Manihot esulenta,
Crantz) is one of the major
principal root crops grown and
eaten by Nigerians. Apart from
being the major source of
carbohydrate for most Nigerians,
it has other diverse used in
pharmaceutical, confectionary and
livestock industries in Nigeria.
Nigeria is the largest producer of
cassava in the world with an
annual production .of 33 million
tones (APMELU, 1996)

Performance - evaluation of
new  cassava _’g'enotype's in
different ecologles 4s a routine
breeding practice “for selection
and nomination of best cassava
genotype to the \Yzmetal release
mechanism (VRM) in Nigerja.
Naturally, cassava is adapted to
diverse range of environments.
Therefore, - the response of
individual genotype to different
environments .(GXE . interaction)
follow a diverse paitem due to the
influence of the ate and soil
vanatwns Itis on ﬁ’ns pattern that -

Table 1: Desenptlon of Tnal State.

*

selection for high root yield, pest
and disease resistance and stable
root yield are based. This paper
presents the results of the disease
resistance, . yield and yield
components. and stability
performance of gixteen improved
cassava gendtypes zvaluated in five

different  locations in humid
ecologies of Nageria.
MATERIALS AND METHODS

Sixteen improved cassava genotype
(TMS 30004, TMS. 30555, T™MS
30572, TMS: 4. (2)1425, TMS
50395, £ 63397, TMS
81/00110, - TMS 81/021635, TMS

82/00058, TMS  82/00661, TMS
821/00942 m~82/00959 TMS

90059 TM‘E -t, TME 2 and
NR/41044 - bred for Nigerian
ecologies by Imcmatmnal Institute
of Tropical Agﬂutlture (IITA) and
National Root ° C.rops Research
Institute (NRCR’I 4n Nigeria, were
evaluated for disease resistance,

yield and yield stability in five
locations (Agba, Calabar, Onne.

Ibadan and Ubtsja). Details of the
trial sites are show in Table 1.

Lecation Agmetmle Cpordlnale Altitude Rainfall Soil Type

Agba Swamp Forest S"3I’N 6m 3024.8mm _ Alluvial soils

Calabar Coastal Swamp 4°58'N 60.9m 2457mm _Ferrasols (Deep porous soils)

1badan Derived TITN 214m 1740mm Altisol (moderately deep soils on

Coastal 3%30E unsulating landscape)

Onne Coastal Swamp 4°43°'N 15m Over2500  Ultisol (Deep porous brown soils
7"05E derived from coarse and deposits)

Ubia ja Humid forest 6"39°'N 150m 1840.3mm  Reddish brown soil from sandstone.
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The trial was conducted for
two years (1991 and 1992), under
rainfed condition at each of the
sites. The trial was laid out in a
randomized  complete  block
design with four replications.
Planting was done at the
beginning of the rains in May
each year. Cassava was planted at
Im x 1m on the crest of ridge and
plot size was 4m x 10m. No
fertilizer or pesticide was applied
to the experimental plots.
Harvesting of tubers was done at
twelve months after planting.
Data were taken on two inner
rows for each genotpe on fresh
storage root number, storage root
weight, and above ground
biomass. Dry matter percentage
of storage roots and harvest index
were also determined for the
genotypes on a plot basis. Disease

scores of African Cassava Mosaic _

discase (ACMD) and cassava
. Bacterial Blight (CBB) were
recorded by scoring for severity
.~ on the genotypes using a scale of
1 to S (1 = no Symptoms; 2 =
' Mild Symptoms; 3 = Moderate

Symptoms; 4 = Severe Symptoms
and 5 = Very Severe Symptoms).
Data collected were analysed
according to procedure for a
randomized complete block design
using a SAS (1985) computer
programme. Mean separation of
significant effect wes made using
the method of least -significant
difference at 5% level of
probability. Estimation of yield
stability was . by  the models
described by Shu!oa (1972 and
Finlay and Wiklinsdn 1963). The
rank sums for yield performanee
and various=. combinations of
stability paramgters were obtained.
All ranks were: summed for each
treatment and-used as a parameter
for stability. A low rank sum
indicates high yield potential and
stability (Dixon et al 1991).

RESULTS
combined analysis of
variance for -disedage, yields and
yield compoaents of sixteen
cassava genotypes evaluated in five
locations in Nigeria are shown in
Table2. &

o
A,
-
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Location  genotype  and  GxE

mteraction exerted profound
influence on yield and disease
severity recorded in this trial.

Combined analysis of variance for
yield. yield components and
diseases showed highly significant
mean square for location, genotype
and GxE interaction. Location,
genotype and GxE interaction
accounted for 16.4%, 26.2% and
13.8% of the variations recorded in
ACMD severity. Similarly, location,
genotype and  GxE  interaction
accounted for 52.6% 5.1% and 5.0%
of the variation recorded in CBB
severity. Among the spurces of
variation listed in Table 2, location
had the greatest influence (33%) on
rot number generation followed by

. weight

genotype. Also variation in root
was accounted by
genotype (16.8%) followed by
location (11.2%).

However, variations in top

biomass and harvest index were
highly influenced by location.
The performance of the sixteen
cassava genotype in the five
locations differed in relation to
yields and disease severity.
The - response of the sixteen
cassava genotypes in the five
locations (Tables 3 and 4) to
disease infection showed mild
susceptibility to African Cassava
Mosaic disease (ACMD) and
Cassava Bacterial Blight (CBB)
except TME 1 and NR 41044 .

Table 3: Performance of sixteen cassava genotypes for yield, yield
components and disease expression in five locations for
two years (1991 and 1992( in Nigeria.

TRWT HI

Genotype ACMD CBB RTNO RTWT (t/w)
TMS 30001 1.9 2.1 64.) 26.1 18.5 0.60
TMS 30353 24 2.1 54.6 30.2 327 0.48
TMS 30372 22 22 91.6 40.9 336 0.56
TMS 1425 23 2.1 548 35.0 18.0 0.68
TMS 50305 21 2.2 759 463 289 0.62
TMS 63397 22 20 84.1 36.1 223 0.63
TMS 814001 10 26 23 79.8 412 289 0.60
TMS 81/01635 2.6 22 74.1 37.9 28.4 0.59
TMS 82/00058 22 2.1 934 490 328 0.60
TMS 82/00066} 23 2.3 778 444 26.7 0.60
TMS 82/00942 24 22 718 453 27.7 0.62
TMS 82/00959 25 22 580 34.7 254 0.58
TMS 90059 2.4 22 65.9 376 23.1 0.62
TME | 19 24 674 39.5 316 0.57

- TME 2 26 26 34.4 30.6 24.9 0.56
NR /41044 3 31 6063 34.6 29.0 0.56
LSD (0.03) 0.32 0.26 11.20 6.46 457 0.55
CV (%) 17.6 12.2 21.0 26.0 282 9.5

CMV = Cassava meosaic virus

CBB <Cassava bacterialpl-hghx

RTNO = Root number .
- - 2.

RTWT = Root weight (kg/20m")

TPWT Fop weight (kg) 1»'

Hl - Harvest index .
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Fable 4:

Disease score, root yield and yield components across the

five locations for two years (1991 and 1992) in Nigeria.

Location ACMD CBB RTNO RTWT TPWT Hl
Agbarho 23 2.1 405 28.4 256 0.54
Calabar 24 1.7 34.1 39.1 223 0.65
Ibadn . 26 30 883 99 379 057
Onne 23 L18 715 40.6 239 0.64
Ubiaja 22 23 719 - 426 254 0.63
LSD(0.05) 0.1 0.009 15 47 3.64 0.02
CMD = Cassava Mosaic Disease
CBB = Cassava Bacterial Blight
RTNO = Root Number
RTWT = Root Weight (kg/20m?)
TPWT = Top Weight (kg)
HI = Harvest Index

However there ‘was higher . = p1yio g5/00058. with the

severity of ACMD and CBB at
Ibadan. The genotypes TMS
30001 and TMS I exhibited
greatest resistance to ACMD.
Cassava Bacterial Blight (CBB)
severity was less in Calabar and
Onne Locations.

- The incidence of ACMD was
genotype and location dependemt
while CBB incidence was
location and year dependent.
(Tables 3 and 4). -

The performance of the
sixteen cassava genotypes for
yield and yield components is
presented in Table 3. Root yields
(root weight) of the genotypes
were generally high with highes
trends in TMS 82/00058; TMS
50395; TMS 82/00942; TMS
82/00661; TMS 81/01635; and
TMS 30572. Root numbers
followed similar trénd as in root
yield, with optimum root number

exception of TMS 1425 and TMS
30001, top biomass was relatively
high among the genotypes with an
optimum in TMS 30572. Although
the ratio of the economic yield to
top biomass (HI) was relatively
high among the genotype and TMS
1425 achieved the highest harvest
index whereas NR/41044 gave the
lowest harvest index.

The productivety of the
genotypes across the five .cations
with respect to root vield wu~ high
with an optimum at Ubiaja. + ¢ba
location was the poorest in root
yield. The location (Ibadan) with
the highest root number had the
highest top biomass and the least
harvest index (Table 4.)

The measure of stability of the
genotypes across the locations is
shown in Table 5.



Table 5: Estimate of two stability parameters and genotype ranks for
root weights of sixteen cassava genotypes grown in five
locations for two years 91991 and 1992) in Nigeria.

Genotyp Yield (kg/m*)  Shukla Value S? Finky and Wilkinson value
bi Ranksum
TMS 30001 26.1 252.87(9) 0.86(3) 12
TMS 30555 302 362.06(14) 0.77(4) 18
TMS 30572 409 99.70(3) 0.87(3) 6
TMS 1425 35.0 343.81(13) 0.82(3) 16
TMS 50395 463 93.55(2) 0.30(5) 7
TMS 63397 361 222.65(8) 1.14(3) 1
TMS 81/00110 412 115.89(4) 0.93(2) 6
TMS 81/01635 379 336.23(12) 1.28(3) 15
TMS 82/00058  49.0 287.45(11) 1.10(2) 13
TMS 82/00661 444 133.74(6) 1.16(3) - 9
TMS 82/00942 455 131.68(5) 1.86(3) 8
TMS 82/00959 347 55.02(1) 0.98(1) 2
TMS 90059 376 467.96(16) 1.04(1) 17
TME | 39.5 375.43(15) 1.072) 17
TME 2 30.6 264.10(10 1.76(2) 12
NR /41044 34.9 161.40(7) 0.76(4) 11

Rank in parantheses
s? Shukla 1972
bi

The two stability procedures
used judged six genotypes to the
highly stable (TMS 82/00959;
T™S 30572; TMS 81/00110:
TMS50395; TMS 82/00942; TMS
82/00661). With these methods
based on the least rank sum value,
TMS 82/00959 was rated as most
stable

DISCUSSION
Results of the multi-locational
trial clearly show that among the

sixteen genotypes, TMS 82/00058

and few other  genotypes
(TMS30572 and TME 1) which
produced the highest top biomass
across the sites gave the hxghest
root yields.

Finlay and Wilkinson 1963.

The performance of these
genotypes contrasts the report of
Ramanujam (1980) that profuse
branching habit is considered to
be undesirable as the growth of
the aerial part increased more in

- propertion to the growth of fae

tubers resulting to lower harvest
index. This mjay be true for some
genotypes, such as TMS 1425
which produced the lowest top
biomass but gave the highest
harvest index. Even though TMS
1425 gave the highest harvest
index, the performance of the

evaluated genotypes is a clear
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indication that breeding centers
are making efforts in areas of
methodology to improve the
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cassava crop. Among the various
sources of variations enlisted in
Table 2, location and genotype
exerted much pressure on root
number generation. The results
implicated genotypes to have the
greatest influence on root yield,

whereas location greatly
influenced top biomass and
harvest index tremendously.

Thus, dry matter partitioning and
allocation for economic yteld' is
loeation dependent. The response
of the sixteen cassava genotypes
to the fivc locations differed
greatly in relation to yield and
disease severity. This suggests
that cassava breeders need to
consider early generation
selection at specific locations
followed by multi-site evaluation
over years thereby aiming at
wider adaptation. Also, breeders
need to focus on breeding
genotypes for specific location in
order to maximize yield and
disease resistance potentials of the
new lines.

The results of disease rating of the
genotypes showed some measure

“of resistance to ACMD and CBB.

There was no record of sevcrity of
ACMD and CBB across the
locations. The mild severity of
ACMD and CBB in most of the

locations was because. the
genotypes evaluated were
moproved ‘-materials. This also
indicates  the ' potentials . of

improved ‘line -over local' lines.
However, there was an increased

~ observed

spread of CBB at Ibadan and
this is reflected in the higher
score of the disease observed.

Combined analysis of variance
for yield, yield components' and

diseases showed highly
significant mean square for
location, genotype and GxE
interaction  indicating  that

genotypes responded differently
relative to each at different
environments. Ranjendran et al._
(1987) made similar observation
in cassava. Although there was
highly significant. Genotype x
environment interaction for root
yield, about six genotypes had
good levels of yield stability
across all the locations
indicating that breeding cassava
for imprOved stability across
locations is possible. Also the
result of the combined analy31s
of variance indicated that a
substantial proportion of the
genotypes X
environment variance -for root
yield could be attributed to
environmental indices and traits
of the genotypes. “The results
clearly showed that environment
and genetic variations mostly
accounted for the variation in
root yield.: The significance of
GxE interaction in  the
productivity and stability .of
cassava genotypes have been
confirmed in studies on cassava )
(Dixon'et al., 1991; Otoo et al,
1991). ' o



CONCLUSION stability across diverse locations.
Breeding cassava for high Some locations gave better yield
productivity and stability across than others indicating the
environments is possible as six possibility of breeding genotype for
genotypes in this study showed specific locations.
good level of yield and yield
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