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Inheritance of Resistance to Brown Blotch

Disease of Cowpea
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Abstract

The inheritance pattern of resistance to brown blotch disease of cowpea was investigated
by using crosses involving tworesistant (Hope, Crimson) and two susceptible (Ife Brown,
Ife Rranched Peduncle) parents. The F , dataindicated that resistance was dominant over
susceptibility. Segregation patterns in the ¥, and backeross generations of all crosses
showed a good {it to a 15 resistant: 1 susceptible ratio suggestng that two duplicate
dominant genes condition resistance 1o brown blotch disease. Furthermore, since
segregating populations of reciprocal as well as non-reciprocal crosses gave similar
ratios, it was concluded that the two dominant genes which condition resistance were
nuciear genes,

Introdaction

In a previous study, Obisesan at al (1988) reported the sources of resistance to the
brown blotch disease caused by a fungus, Colletotricum truncatum (Schw). As a
result of the devastating effect of brown blotch disease on general performance and
grain yield, fungicide has been widely employed to curtail its spread in cowpea
fields. Control of plant diseases through host plant resistance has been considered
io be the safest, most effective and economical when compared to other methods
(Meiners, 1981), Breeding cowpea plants for resistance to brown blotch disease
should therefore be more germane particularly since it has been docemented that the
disease is seedbome (Emechebe, 1981; Kelani, 1984).

In any quest to breed crops for resistance 10 diseases, the first step is usually to
identify the genes and understands the mode of inheritance of the resistant character.
This information becomes very helpful in deciding on the most appropriate brecding
methodology to adopt in incorporating the resistant gene(s) to the crop/variely.
The objective of this study was to determine the mode of inheritance of resistance
to the brown blotch disease in cowpea.

Materials and Methods

The study was conducted using tlwo resistant (Crimson, Hope) s lwo susceptible
(Ife brown and [fe Branched peduncle (11e-BPC) pure lines of cowpea. Crimson and
Hope pure lines were obtained from IITA, Ife Brown was developed at the Obafemi
Awolowo University and obtained froi the Depariment ol Plant Science of the
University. 1fe-BPC is a mutant selection irom e Brown (Fawole i al, 1985).
Reciprocal crosses were made between each of the resistant and suscepiible narents,
The parents, F, and reciprocal crosses were plunted in 1 ditre plastic buckets
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arranged in the green house. Some F, plants of each cross were advanced to F,
generation. Another set of F, plants from each cross and reciprocal cross were
backcrossed to each of their respective parents to obtain the backcross generations.
The parents and all generations (F,, F,, backcross to each parent and their respective
reciprocals) within across were inoculated with 5 day old pure culture of Collectrichum
truncatum , the incitant of brown blotch disease.

A spore suspension was prepared by blending the pure culture in a warring
blender. The suspension was strained through cheese cloth and diluted seriaily until
aspore concentration of 5.5 x 10° spores/m 1 wasobtained. A Neubar Hemacytometer
was used to ascerfain spore concentration.

Clean seeds of parents, F, , including reciprocals, F, and backcrosses were
planted in 4 litre buckets filled with sterilized soil. On the elghth day of planting ,
the soil in the pots were lightly watered and the seedlings inoculated by pouring 100
m 1 of spore suspension on the surface of the soil in each of the buckets containing
the seedlings in the evening. There were 20 seedlings per bucket. Control pois
containingthe susceptible parents were not inoculated. Inoculated and control plants
were placed on wet floor under the greenhouse bench for 48 hours after which they
were placed on top of the greenhouse bench. Ten days after inoculation seedlings
were rated usually according to the severity of symptoms as {ollows:-

Disease Reaction Length of Lesion Disease Rating
at base of stem
No symptom 0cm
Very mild symptoms > 0.0 1.0 cm } Resistant
Mild symptoms >1.0 2.0cm
Severe symptoms >2.0 3.0cm } Susceptible

Very severe symptoms>3.0

IA A A

Results and Discussion

All parents were true-breeding for resistance/susceptibillity. TheF  of all crosses
including reciprocals were resistant to brown blotch (Table 1). ThlS indicaies that
the resistant trait is dominant over susceptibility. The F, segregation ratios in all
crosses (including their reciprocals) conformed to a 5 resistant: 1 susceptible ratio
which suggests digenic inherilance. If the genotypes of the resistant parents arc
designated as R R R R, and the suscepible ones as r.r,r.r.,, then genotypes of the F|

1717272
isRrRr. Thc F generatlon should be made up of 9R -R —-: 3R -r,r,: 3r,r, R - 1
EIE The observed 15 resistant: 1 susceptible ratio 111 the F2 suggests that two
duplicate dominant genes condition to the expression of the resistant character: thus
R-R -, R -r,r, and r 1 R - genotypes all exhibit the resistant phenotype.
The segregation pattems in the backeross generations were also similar in both
CIOSSES. Backcroes o the susceptible parent segregated into a 3 resistant

(RITTRr Rirnr rrRor): 1 susceptible {r,r,r,r,) ratio. All backerosses to the
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2.32° 22 er1R2R2 a'nd er1R2r2)‘

Segregation patterns observed in these backcrosses do corroborate digenic inherit-
ance. Inan earlier report it was stated that resistance to brown bloich was controlied
by a pair of recessive genes (HTA 1984). The dm@amfy between their resulf and this
sistant lines of cowpea a::“?!& ferent races

resistant parents were also resistant (R R R R,, R R R,r

‘ig gen
fwas f‘OY‘lw uded from ihlb study that two dominant nuclear genes conditione
resistance to the brown blotch disease since no reciprocal differences in segregation

ratios were observed.
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