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ABSTRACT

Seeds of groundnut, Arachis hypogaea L. were treated wth
ganma rays. Two sets of irradiations were perforned. The first set
consisted of irradiating five varieties (two early maturing, SAWNUT
14 and 18, one nedium maturing, UGA-7, and tw |ate maturing,
SAMNUT 21 and 10) at 10, 35, 45, and 50 krads with cobalt 60(C?
source. An F, population, Ex RML2 (derived from an Ex-Dakar X RMP
12 Cross) was used as control in the set. Only I Ckr treated plants
survived for all the varieties, these were evaluated for increased
variability, agronom c performance and for resistance to groundnut
rosette disease at M and M popul ations. The second set of
Irradi ati on was done at |ower doses 15, 20, 25, 30 and 35kr with O
dose serving as control using the 5 varieties. Varieties survivity
under all these lower doses and were evaluated in M and M
popul ations as the first set. These varieties were grown under two

field conditions: rosette and rosette free.

Results indicate wide ranges and coefficients of variability
for the characters studied. Population neans showed significant
differences in performance of irradiated popul ati ons and control
within each variety for the characters neasured. Effects of doses
produced nore detrinental changes in the M than in the M.
Increases in yield and conponents were seen within varieties for
the |ower doses 15kr, 20kr and 25kr than at higher doses 30 and

35kr especially at M. Significant (P= 0.05) effects were record



Vi
for the doses used and for the varieties planted. Interaction of
varieties and doses were not significant. Esti mates of genetic
variance were large in the popul ations, interaction variance were
negative or small. Abnormal Iy high broad sense heritability
estimates were obtained for the MVb. Positive and highly
significant (P=0.01) correlations between yields and its conponents
were recorded in M except between one hundred seed weight and
shel | i ng percent age.

Ef fects of the nutagenic agents on the varieties were simlar
on rosette infested and rosette free fields. The irradiated
popul ati ons of each variety showed variations in their reactions to
di sease infections.

The performance of irradiated populations conpared wth
control indicated that doses 15, 20 and 25kr generally produced
nmore beneficial, significant changes in plants while dose | kr was
not too far from the control and dose 30 and 35kr produced nore
detrinental effects on characters studied. Selections fromM and
hi gher generations of populations irradiated with 15, 20, and 25kr
may produce higher vyielding and disease (rosette) resistant

nmut ant s.
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CHAPTER 1

INTRODUCTION

Groundnut, a self - pcllinating leguminous crop, originated
in South America and is now found in all tropical and sub-tropical
countries. It belongs to the genus Arachis which has more than
seventy wild species existing in nature of which only Arachis
hypegeae is commonly cultivated (Purseglove, 1977). Groundnut is
grown on over 18 million hectares throughout the world in the warm
temperate and tropical zones. Leading producers are India, China,
the United States, Sudan, Senegal, Nigeria and Indonesia (Porter et
al., 1990).

It is an important food crop in Nigeria: it’s seeds are high
in calories and contains protein (22 - 30%) and oil (42 - 60%). It
provides a significant source of cash income through sale of the
seeds, cake, dietary oil and haulms. Green haulms make excellent
fodder and hay. The Nigerian groundnut has figured prominently in
the world trade. In the fifties, Nigeria was contributing 50% of_
African exports and 30% of world exports. Groundnut served as one
of the most significant source of employment in most parts of
Northern Nigeria (Adesimi, 1973). Commercial groundnut producing
areas in Nigeria include the Sahel (12" - 14° N),Sudan (10" - 30" N),

Northern Guinea Savannah (8" - 11° N) and scouthern Guinea Savannah
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(6° - 8°N) with a rainfall season lasting 75 - 250 days and a range
of 500-1650 mm (Yayock and Owonubi,1985).

In Nigeria, an estimated cne to two and half million hectares
of land are planted to groundnut annually. As the groundnut became
more economically impcrtant, emphasis in preduction shifted from
minimal input tec intense input, which resulted in high yields and
improved seed quality. The production intensity has been
restricted by factors such as diseases, drought and erratic
rainfall. Among all groundnut diseases, rosette is the most
serious in Africa particularly in the wetter parts (Farrell,
1976;Purseglove, 1977). Storey and Bottomley (1928) established
Lhat the disease was caused by a virus transmitted by the aphid,
Aphis craccivora (Koch). The prevalence of this disease has led to
serious losses in groundnut production. Yayock (1978) gave a
report of a seriocus incidence of groundnut rosette virus damage
during 1975 planting season which led tc a loss in yield of an
estimated 560,000 metric tonnes. Regional epidemics had also
occurred in 1983, 1985 and 1988 which has led to a severe decline
in groundnut production. The use of pesticide is a possible method
of control: aphicides are available to control the vector by
spraying the planted fields at intervals of 10-14 days until the
pods are formed. This is very expensive especially for farmers.
Agricultural operations such as cultivation during dry season under

full irrigation has led to relative freedom from leafspot and rust
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diseases but is highly discouraged because of the risk that such
irrigated crops may serve as a reservoir for aphids and socurces of
rosette virus which would infect the main crop in the following
rainy season. Early planting will reduce possibility of severe
disease but it is not a sure way of getting healthy crop Mercer
(1977) . The use of tolerant and resistant cultivars would be more
economically acceptable and pave the way for cultivation of
groundnut under full irrigation during the dry season and as a
rainfed crop (Klesser, 1966; Yayock and Owonubi, 1985).

Plant breeding is concerned with the creation, identification,
isolation, multiplicaetion and management of genetic variability
towards improved cultivars. On account of the intensive and
continuous improvement work on groundnut, there is a need for new
sources of genetic variability within the existing germplasm which
breeders can exploit for increased productivity. Mutation breeding
is an integral part of plant breeding and is another way of
creating genetic diversity for further selection and hybridization

(Ashri, 1970).

Inducing mutation in crop plants has been of scientific and
commercial interest especially when the genes of a desired trait is
present in nature but is not attainable due to some barriers which
may be geographical or biological and also when the improvement is

to be done for a single character in a highly developed variety and

the use of conventional breeding may disturb the balanced



combination of genes.

In Nigeria, the varieties with resistance to common pest and
diseases are late maturing varieties which do not appropriately
suit the Sahel, Sudan and Northern Guinea Savannah production
zones. There is a need for short season disease resistant
varieties which will effectively cope with the insufficient rainy
season.

Since there appears to be a tight linkage existing between
late maturity and rosette resistance genes in groundnut, mutation
breeding offers a promising tool to break this undesirable linkage.
As a result of the cutcome of the work done on conventional
breeding for rosette resistance plus earliness, a new strategy to
achieve this important goal was devised and the mutation project
started with the following objectives as part of the specifics for
achieving this goal:

1. To study the genetic variation observed in groundnut varieties
exposed to gamma irradiation at different dosages.

p {5 To analyse the disease reactions of early generations of
locally adapted groundnut varieties subjected to varying doses
of gamma rays irradiation with the aim of selecting for

earliness and resistance to rosette.



CHAPTER TWO

LITERATURE REVIEW

g O Mutation Breeding

Spentaneous mutations are the basis of crop improvement by
conventional method but the frequency of occurrence is very low and
doces not cften include the full range of possible variability
(Smith, 1958). The outstanding work of Muller (1927) and Stadler
(1928) gave birth to mutation breeding which involves the use of
ditferent mutagens to create artificially sudden heritable changes
in plants.

Beneficially, mutation induction in crop plants especially
when the desire is to improve one or two easily identifiable
characters in an otherwise well adapted variety is a very valuable
supplementary approach to plant breeding. The basic genotype of
the variety is only usually slightly altered as compared with
hybridization of two distinct varieties, while the improved
character is added and the time required to breed the improved
variety can also be shorter. A desired mutation can be recovered
in a homozygous state already in the M. or M, generation compared

with the F, or F, generation in the case of hybridization,
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Induced mutation has resulted in the release of varieties in
crops such as wheat after three and a half years, rice, after six
years, barley after five years from initial mutagen treatment thus

reducing considerably the time required for breeding (Briggs and

Knowles, 1967; Ashri, 1970).

Mutation breeding has been used widely in self-pollinated
crops because of the homozygousity found in such crops with
restriction to selection until and unless some variation is cither
present or created artificially. Mutants of self pollinated crops
can be easily detected on account of purity and true breeding
nature of the progeny.

Groundnut when compared with the tropical legumes and oil
seeds has been used more frequently in mutation breeding
experiments. Using this method for improvement of characters such
as yield and other components as kernel size, number of seeds per
pod and shelling percentage has been reported in USA and India
(Pathiriana et al.,, 1986) - Advantageously too, groundnut has
embryos easily exposed to mutagens, the embryo has six to eight
leaf primordia in their axils making several potential targets
available {(Ashri and Levy, 1974).

Mutation breeding has been most successful in improving grailn
legqumes in many countries all over the world. Peas and faba beans
were among the pioneering objects of mutation research. Many

breeding objectives have been reached leading to released mutants
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with different improved disease or insect pest resistance, earlier
or later maturity, higher yield, higher protein or oil content,
reduced toxic compounds such as alkaloids and glucosides (Micke,

1992 and 1997).

2.2 Traits Improved using Mutation Breeding

2;2.1 Physiological traits

Physiclogical traits improvement in c¢rop plants started as
early as 1934 when Gustaffsson and other workers in Sweden produced
dense eared, stiff strawed barley mutants using irradiation. Since
then traits such as earliness, flower appearance, days to maturity,
photoperiods have been beneficially manipulated in different crop
plants.

Improvement work at Shandong Peanut Research Institute (SPRI),
Laixi, China, produced groundnut mutants with earliness of only 73-
74 days to maturity. Mutants that reach maturity twenty days
earlier than the popular early maturing cultivar and seven days
earlier than ‘Chiceo’ which was believed to be the earliest maturing
groundnut variety in the world has been developed using
irradiation. Mutants with leaves showing different ‘sleep
movements’ Carcadian rhythyms), decreased or increased number of
stomata, fewer bundles in the leaf stalks compared to the original
varieties has been observed (Quingshu et al.,, 1994},

Work done by Rajput (1%74) on M. population of gamma
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irradiated muﬁg beans showed that a flowering delay cccured with
increase in dosage. A highly significant positive correlation
{r + 0.9304) was observed, a plant flowered eleven days (36.0 days)
earlier than the control (47.0 days) at 30kr. The coefficient of
variability was greater in_ the irradiated materials than the
control. Work done on pea bean Phaseolus vulgaris produced a
beneficial mutant with carlier maturity and bushy habit (Down and
Andersen, 1956}.

In a study aimed at using radiation to produce ncw genetic
éombinations by Papa, et al., (1961) in soybean varieties, neutron
and X-rays produced greater variation in the irradiated populations
than the non-irradiated population for maturity. Significant
differences were obtained between selected and unselected
popﬁlations in the irradiated treatments although the actual number
of days gained by selection were relatively small.

Alcantara et al. (1924} also on soybeans freated with ¢gamma
rays, selected a mutant that matured 34 days ecarlier than the
parent variety and was homczygous for earliness in the M, M, and
M., generations.

2.2.2 Growth habit

Beneficial modification of growth habit using mutation has
been reported by Micke, (1997} leading to a release of groundnut
mutants with dwarf habit, without secondary branching, higher yield

and higher harvest index.
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Studies by Rajput (1974), showed a marked plant height
reduction occuring from 25kr and above in mungbeans. Correlation
studies reflected a negative, significant plant height/dosage
correlation (r = -0.7604). Similar plant height reduction had been
observed by other workers such as Bajaj et al, (1970) with work on
seed irradiation of Phaseolus vulgaris using gamma rays.

Work on Stylosanthes guyanensis, a leguminous plant using
gamma rays led to the discovery of a morphological mutant in the M
generation with an upright growing habit, extremely different from
the prostrate, parental type (Alcantara et al., 1994).

On germination, 1irradiation with gamma rays of three field
bear varieties at 3, 5 and 7krads resulted in germination
percentages non-significantly different from the control (86-82%).
Seeds subjected to 3 and 5kr had a range of 83.38-90,63% while the
7%xr had a more deleterious effect producing a range of 52.86-72.38%
for the field germination tests. The laboratory tests did not show
any significant difference between the treated seeds and the

control (Abdel-Hak and Kamel, 1973).

.03 Yield and yield components

Earlier work of scientists like Gregery on yield in groundnuts
showed that variation which is quantitative can be increased by
radiation sufficiently beyond the natural variability to increase

the efficacy of selection. A four fold increase in genetic variance
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among progeny of X. plants using X-rays was achicved. Five best
mutant selection was carried out with yield tests for the X
generation and these lines maintained a measurable superiority over
the control.

The stability of the mutants were tested using family progeny
test and progeny to progeny variance in yield within ecach family
was not significant. He effectively showed that phenotypically
constructive mutations affecting a quantitative character can be
induced by mutation and accumulated beneficially by selection
(Gregory 1955, Smith, 1958).

Rawlings et al. (1958) worked on soybeans using irradiation
with neutrons and X-rays. Effects on yield and seed size were
examined in the two varieties studied. Significant amount of
genetic variability was present for all the characters measured in
the treatments except for vyields in the control. Results on
estimated genetic variance of the M. averaged five times as large
as those in the control. For yield (g/plot) in the variety ‘Adam’
the genetic variance was 1,422, 1477 and 412 for the neutron
treatment, X-ray treatment and the control respectively. For the
variety ‘Hawkeye’, genetic variance was 774, 1,082 and 120 for the
neutron, X-ray treatment and control, respectively.

Mean seed weights of the irradiation treatments were higher
than the corresponding control, progeny means ranged from 12.25g -

16.5g/100 seed weight for the irradiated to 13.0g - 14.75g for the




controls. In ‘Adams” neutron treatments resulted in a seed weight
with mean of 14.1g significantly greater than the control of 13.8qg.
In the Hawkeye variety, neutron treatments yield a seed weight with
mean of 16.4g, significantly greater than either the control of
16.0g and X-ray of 16.1q.

In a study on various agronomic characters in natural variants
and induced mutants of some legumes, there was a wide range or in
variability of components such as branching habit, pods per plant
and grain weight as seen by large coefficient of variabilities
among the various mutants which indicates an ample scope for
selection of desirable plant types with coefficient of variability
(cV) as high as 47% for mungbean and 20% for lentils which was the
lowest for the legumes studied (Shaikh et al., 1277).

Ojomo and Chheda (1972), worked on the variation of some
characters in cowpea, following irradiation with X rays and
neutrons at various doses. Observations were recorded on the yield
of dry beans, time of flowering and number of pods per plant. Mean
squares and genetic variability were estimated. Results showed for
‘Westbred’ , an exotic, significant mean square for yield in the
control, X-rays produced significant variability for pods per
plant. In ‘Local brown’, a native, X-rays produced significant
increases in line mean squares for yield and pods per plant and
neutrons caused significant increases for pods per plant and days

to flowering.
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Using F values to compare, in “West bred”, variability was
higher in irradiated population than the control. In Local brown,
genetic variability increased significantly 2-8 times in the
irradiated populations except for yield in the neutron treated
population, where variability was higher than control by only 7%.
Heritability estimates also showed higher values in irradiated
populations for lcocal brown, 0.32 and 0.05 for the =x~-ray and
neutron treated populations, respectively, while in the “Wesl bred”
higher heritability was recorded for control (0.38) than 0.14 and
0.08 for x-ray and neutron treated population, respectively.

For pods per plant, heritability values were highest in West
bred, 0,61 fcr X rays and 0.06 for the control the trend was
similar for Local brown with 0.57, 0.20 and negative results for X-
ray, neutron treated population and control, respectively.

Yield Improvements were obtained by Pathiriana et al, (1964)
in irradiation work in groundnut. Selections from M. led to two
mutants which yielded an increase of 19.8% and 8.3% over the
recommended cultivar. The mutants had higher mean pod yield across
the locations used for the advanced yield trials, in the various

seasons during which the trials were carried out.

2:2.4 Pest and Disease Resistance.
Cooper and Gregory (1960) worked on groundnut to explore the

possibility of recovering mutants immune or highly resistant to the
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host specific pathogens, Cercospora arachidicoia Hori and
Cercospora personata. Seeds were irradiated with X-rays from 10kr
to 18.5Kr and disease scores were taken on the field grown
populations of X. and X. for leaf spot induced defoliation, the
scores indicated both increase and decrease in resistance.
Triplicate planting of selected X, plants in X; and X gave
significant differences in defoliation between X. score classoes.

The entries differed significantly in defoliation, number .and
ratio of lesions caused, with two exceptions. Selections carried
into X;, X. and X, were stable for the defoliation characteristics.

Studies on two muugbean varieties by Gupta et al., (199¢)
using acute doses of gamma rays, ethyl-methyl-sulphonate (EMS) and
the combination, to produce resistance or tolerance to mungbean
yellow mosaic virus (MYMV) resulted in a released mutant with
higher degree of disease tolerance and yields greater than the
parents used for the study and this mutant advanced up to M
generation showed stability in the tolerance to MYMV in
multilocation trials.

Sharma and Bhatnagar ({1996) worked on induced mutants of
soyabean varieties following irradiation with gamma rays. These
were evaluated for stem fly resistance on the basis of stem
tunneling (Increase in stem tunneling and damage indicates
susceptibility) and seed yield. From the M. generation, a mutant

was derived with significantly less susceptibility to stem flies



compared with the control (16.53% less) and 21.27% increased yield.

2.2.5 Protein Content, Nutritional Values or Processing Properties.

Mutagenic treatment were given to two varieties of the bean,
Phaseolus Vulgaris using gamma rays and ethyl-methane-sulphonate
(EMS) . The seed were planted in the field and sclection was
carried out to Mé with repeated protein analyses and continual
discarding of drastic mutants and other undesirable mutants.
Comparison with the control showed that the average protein content
of the treated material at 24Kr was higher in cach gencration for
one variety while for Lhe second variety, two generations M, and M,
showed a significantly higher protein content than the controls at
32Kr ( Crocomo et al., 1977).

Screening work was done on natural variants and Iinduced
mutants of mungbeans (Vigna radiata), lentils (Lens culinaris),
Chick peas (Cicer arietinium) and grass peas (Lathyrus satius) for
protein content and yielding potential. Protein content was found
to be negatively correlated with yield or any of its components.
Comparative studies of ten elite mutants (M) of Chickpeas and
lentils carried over three generations for yield and protein
contents revealed a few mutants that promised higher seed yield and
protein content than the respective mother varieties. The results
gave differences in the degree of variation with chickpeas having

the highest coefficient of variability of 10% and lentils having
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the highest coefficient of variability of 10% and lentils having
the lowest of 3% for protein content among the legumes studies.
Marked differences were obtained in the mean protein content of the
various species. Grass peas showed the highest mean of 30.40% while
lentils had the lowest of 16.00% (Shaikh et al., 1977).

In a study on a radiomutant derived from a Vicia faba variety
in Austria, subjected to gamma rays treatment of the sceds, Nagl
(1977) reported substantially increased variability in different
desirable agronomic traits. Highest values were obtained for grain
size and protein content with comparison between the initial
population and the mnlant population. Fer grain weight, genetic
coefficient of variation was increased from 11.65% to 68.16%, while
the protein content was increased from 7.30% to 91.20% without
significant change in the population mean, offering good prospects

for selection.
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CHAPTER 3.

MATERIALS AND METHODS

D vk Experimental Materials

Genetic variability was created in five locally adapted
varieties with gamma (y) rays from a cobalt source (Co™'). Another
material used also in the study was an F. population from a cross
of late and susceptible varieties. A brief description ot these

varieties is given in Table 1.

3.2 Experimental Methods

Trradiation

Dry seeds were exposed to the rays at Biological Control Unit
(BICOT), Vvom, Jos, Plateau State. 500g of each variety except the
F. population was irradiated.

M, Generation

The first irradiation was done in 1995: the five varieties
were exposed to 10, 35, 45 and 50 kr, and were planted along side
with the F. population in the field. The survival was very low at
these dosages: only plants irradiated at 10 kr survived for all the
varieties. Higher doses were lethal except for Ex-Dakar for which
35 kr had surviving plants and MDR58-12 with few plants surviving at
50 kr alongside with the 10 kr dosage. These surviving M, seeds
were bulked.

The second irradiation was done in 1997, due to the lethality



M. and M, Generations:




Table 1: Description of the varieties used in the study:

18

Genetic materials

Descriptions

SAMNUT 14 (Ex-Dakar)

SAMNUT 18 (RRB)

SAMNUT 10 (RMP 12)

UGA - 7

SAMNUT 21(MDR 8 - 19)

F2

(Ex-Dakar x RMP-12)

Spanish erect bunch type. Early maturing. 90-100
days. Rosette susceptible, leaf spot susceptible,
drought tolerant. Pale green leaves small kernels,

pale tan in ceolour. High yielding, Z000kg/ha

Spanish erect bunch type. Early maturing. [00-110
days. Rosette and leaf spot susceptible, drought
telerant, pale green leaves. Small kernels, red in

colour.High yielding, 2000kg/ha

Virginia semi erect bunch type. Late maturing.
130-150 days. Rosette resistant. Dark green
ieaves. Large variegated kernels, light russet

brown in colour. High yielding, 3000kg/ha

Virginia semi erect bunch type. Medium maturing.

110-120 days. Rosette resistant. Dark green leaves.

Large kernels, russet brown in colour. High
yielding, 2800kg/ha

Virginia semi erect bunch type. Multiple disecase
(leaf spot, rust and rosette) resistant variety.
Medium - late maturing 120 - 140 days. Large

kernels, russet brown in colour. 3000kg/ha.

Segregating population
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8.3, Experimental Design

In both years, the design was Randomized Complete Block Design
(RCBD) with two replicates. Plots were four rows for all varieties
except where seeds were not sufficient and number of rows were
reduced to two. Single seeds were placed in holes, 20 cm apart on
four metre ridges, 75 cm apart. For the disease screening fields
in both years, plots were six rows for all varietics and the
different treatments in an arrangement of two rows of test lines
alternated with an infector row used to give uniform disease spread

and valid results in the screening.

3.4 Cultural Practices

Fields used for these studies were located at the Institute
for Agricultural Research, Samaru, Zaria. The herbicide, ‘Round
Up’ containing glyphosate was used for precrop planting to control
the weeds. Fertilizer application was done with single super
phosphate (SSP) at the recommended rate of 300 kg/hectare. The land
was harrowed twice, ridged and other herbicides used to control the
weeds were Septa and Dual at 2,51/15 litres of watcer. FPesticides,
Karate and Dimethoate were used to control ants and aphids,
respectively. Seeds were dusted with fungicide, Apron Plus,
against fungal attacks. Benlate at the rate of 300 g of
Benomyl/hectare was used because of prevalence of leaf spot

diseases.
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Weeding was done as needed till the time of pegging when

weeding was restricted to hand pulling to have maximum pegging and

pod setting. Harvesting was done manually, plants were air dried

on the fields or carried to ventilated store houses for drying
before picking and cleaning.

3.5. Data Collection

The following characters were measured and recorded for the

purpose of analysis using a random sample of ten plants per plot
for the irradiated population and resultant progenies. For data

collection on the rosette fields, individual plant evaluaticn for
symptom expression was carried out. Regular disease counts were
done and disease severity scores taken using the internationally
recomuended rating scale for virus infected plants.

Germination Percentage (GP): Number of plants that emerged were
counted per plot and recorded after 10 to 14 days of planting to
ensure up to 9%0% emergence. The percentage was calculated as:

Germination percentage = Number of plants at Emergence  x 100
Number of stands per plot

Days to first flower appearance (DTFFA): Days from planting to the
days the first flower was observed on each plot.

Days to 50% flowering (DTFF): Daily observations were done when
flower initiation started and days from planting to when 50% of the
plants in each plot have at least one flower were recorded.

Plant Height at Harvest (PHAH): Plant height was measured from the
ground to the top of the main axis in cm.

Number of Plants at Harvest (NPAH): Number of plants within each



treatment plot was counted at harvest.

Number of Mature Pods per Plant (NMPP): The mature pods on Len
consecutive plants were counted during harvest to estimate the mean
number of mature pods per plant.

Pod Yield (PY¥): The air dried cleaned pods in each plot were
weighed.

100 Seed Weight (OSW): A random sample of 100 seeds was taken from
the havested bulk and weighed.

Shelling Percentage (SP): The weight of seeds obtained trom the

weight of pods that are randomly drawn from the bulk sample was

Shelling percentage (%) = Seed weight ® 100
Pod weight
Disease Incidence: Proportion of plant units affected by rosette

disease as a percentage of the total plant units assessed.

Disease Incidence = Number of plants affected per plot x 100

Number of plants assessed

Disease Severity: Each plant was assessed for disease secverily
using the following disease rating system: 1 = no symptoms, 2 =
discernable leaf symptoms (no stunting), 3 = rosette leaf symptoms
plus stunting ranging from about 30% the size of symptomless

plants, 4 = rosette leaf symptoms plus stunt ranging from about 30

to 70% and 5 = rosette leaf symptoms plus stunt greater than 70%.
Disease index values were determined using a rating system
described by Kuhn and Smith (1977) as follows A + 2B + 3C + 4D +

5E/total number of plants assessed per plot, where A, B, C, D and

E equal number of plants with ratings of 1, 2, 3, 4 and 5,
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respectively. These index values show the different reactions of
the irradiated materials under rosette disease conditions and the

resulting resistance.

3.6 Statistical Analysis

The data collected in these studies was analysed to obtain mcans,
coefficient of variability (%), variances and components of
variance for the characters measured. The irradiated populations M
and M., were also evaluated in rosette free environment, the

statistical model used for the analysis of variance (ANOVA) was:

Y, = B + G, +D, +R, +( GD);, + e,
Where
H = Qverall mean
G, = Effect of ith variety i=1,2,..... =9
D, = Effect of jth dose of irradiation J =1,2;.....00.. 6
R, = Effect of kth replication , k=1,2.
GD),,= Interaction effect of ith variety with jth dose
D, ~ NID (0, o D)
G ~ NID (0 oQG)
e, ~NID(0,0 )

Both varieties and doses were treated as fixed effects, since the
doses and the varieties were selected for the purpose of this study
{Obi, 19886) . The form of analysis of variance (ANOVA) used for
comparison with the degrees of freedom, mean squares and expected
mean squares which were used for estimation of the genetic

parameters is shown below,
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TABLE 2: Form of ANOVA with expected mean squares (EMS) in one
environment for each character studied in M, and M populati

Sources of Variation d.f M5 EMS F test
Replication (r=1)

Variety (g-1) M, g + rdk | M,/M
Doses (d-1) M, o + rgk M./M
Variety x Dose (g-1) (d-1) M,, o + rgk M. /M
Error (dg-1) M. o

K= variance f the fixed effect

o= variance of the random effect.

r = number of replications

g = number of varieties

d = number of doses.

o= Error variance.

o ,=Genetic variance among varieties.

o ~Dosage variance among varieties.

o ,~Variety x dosaoc interaction variance.

Msubscript=The observed mean square of the subscripled cffect.

Variance components were estimated from the expected mean
squares for each character using the observed mean squares

(Lukhele, 1981; Hallauer and Miranda, 1986; Adjadi,1996). Thus:

o' =M _with SI. =

hﬂl‘ _A"f. 2A'f 2 Z(A-fz
sz =2 _ L with Si- (_’_): r (M) . %,
ry rg g!f+: q,ff_,_g
i’ B 2AM Y 2M. )
o =—=— with Sk~ po[ (L)* .
8 rid rd f+2 ‘;’q:




M M WM R M P
mxd s et SI= (_1_)_2 | (M, ) ) { ,,)l
g rdfy2 df2
2 20 )
Gz;vh ;H_‘ﬂz N wﬂh S.i‘:— (-}_)2 [ ( J.‘) 3
rd L N\ rd df+2
The form of analysis of variance above was used tor the

analysis of each population generated and planted out in the
rosette field during the 1997 and 1998 planting seasons. The
studies on response of irradiated materials to rosette discase,
were carried in the rosetted field. A different form of analysis
of wvariance was used toc compare performance of the groundnut

varieties under these two field conditions and is shown in Table 3.

The statistical model used for this analysis of variance was:

Y.u= 1 +E, + G, #R, +(GE);; +&,,.«

B = Overall mean.

E, = Effect of the ith environment, i=1,2

G.= Effect of the jth variety ,j=1,2........5

R,= Effect of the kth replication, k=1,2.

(GE),.= Interaction effect between jth variety and the ith
environment

E, ~ NID (0, oE)

G, ~ NID (0 ¢ G)

e, ~NID{C,o )

The environment (rosetted and rosette-free) was treated as random
effect while the variety is fixed. Form of analysis of variance

with the degrees of freedom, expected mean squares 15 shown below:!-~
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TABLE 3: Form of ANOVA with expected mean squares (EMS) for ecach
character in the M2 and M3 populations at 10 kr under roscttle and
rosette free conditions.

Source of variation drl M5 EMS F-Test
Replication {E=1)

Environments {1-1) M, o + rgo, M /M
Variety (g-1) M, o+ Yo+ ik, M. /M
Env .x Var. (g-1) (1-1) M, o + rogl M, /M

Error {r-1) (gl-1) M. o

l=number of environments
r= number of replicaticns

g= number of varielies

M subscript = cobserved mean squares of subscripted cffect.
W, =Variety x environment interaction variance.

0 =Error variance

To ccmpare performance of the irradiated materials under rosette

and rosette free field conditions, including the doses as a source

of variation, the following statistical model was used for the

analysis of variance:-

i i+ G, +D, +E, + R;+(GD),, +(GE),, +(DE), +(GDE) , + e
where
u = overall mean.
G, = Bffect of i'" variety ,i=1,2,....5
D, = BEffect of j'" dose of irradiation ,i=1,2,......0
F, = Effect of k'" environment, k=1,2
R, = Effect of 1'" replication, 1=1,2
GD),, = Effect of i'" variety and j'" dose of irradiaticn
(GE),, = Effect of i'" variety in k'™ environment.
(DE) , = Effect of j'" dose in k'" envircnment.
(GDE) , ,=Effect of j'“ dose on i'" variety in k'" environment.
Environment (rosette and rosette free field conditions) was

random, varieties and doses were fixed.
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Table 4: Form of ANOVA with expected mean squares (EM3) for cach
character in M. Population at 0, 15, 20, 25, 30, 3% kr under
rosette and rosette free field conditions. :

Source ol Varialion U 5 MG e
Replication (e~1)

Env. (rosette) - {1-1 M, o + rgdod M, /M,
Variety {g-1) M, o + rpdo’,, + rldk’, M. /M.
Env x Variety (1-13 tg-1) M, "+ rdo’,, M, /M
Doses (d-1) ™, o'+ rgo’, + rlgk’, M, /M.
Env. x Doses {1-1} {d=1) M, 0+ rgo., M, /M
Variety x Doses (er-1) [d--1) M, o'+ ot trlke, M, /M.
Env.x Var.x Doses {1-1){g-1)(d-1) M, o7+ ro'lgd M/ M.
Error {r-1) {1gd-1} M.

r=number of replications
- g=number of varieties
d=number of doses

0" =Error variance.

o,
g =V

=Genetic variance among varieties,

riety x dosage interaction variance.

¢!, =Variety x environment interaction variance
Ozk,=Dosage %x environment interaction variance

01'1}.[{] =

variety x environment x desage interaction variance.

Correlation coefficients were calculated using the formular by

Singh and Chaudary (1277):

ey = XX
Where:
ri{x,x.) = the correlation between characters x, and x
covix®t.) = the covariance between X, and X,
v{x,)= the variance of character x,, and

v(x.)= the variance of character X;
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Heritability
The estimates of broad sense heritability (h,)

means of entries using the variance compcnents,

., 9, Sk

h*,= — with SFE :
2 02

rh ph

were

thus

macdo

I rom

Lhoe



CHAPTER 4

RESULTS

The results obtained in the study of these groundnut

Vel I [
subjected to gamma irradiation at differen! doses how Fin
following:

4.1 Population Means

Results on the grand means, standard ecrror of Lhe mean (5.F.
X): ranges and the coefficients of variability (C.V.%) in the M
and M. populations are reflected in Table 5. Significant variation
was observed for each character. In M, population, coeff 1¢l t
variability ranged from 3.2% ftor days to fifty percent flowering tc
33.2% for estimated pod vield. In M.; the coefficient f
variability for days bto first flower appearance was lowesh |
and highest for pod yield (23.34%). Wide ranges were observ 1
both populations for other characters such as number of malbure pods

per plant (6.50-20.00 and 18.00 - 51.00), plant height at harves

(17.00-44.50 cm and 19.30-44.20cm), haulm yield (1463-6903kg/ha an

2351-7253kg/ha) and pod yield (307 - 1108kg/ha and 635-Z258/kqg/ha

in M, and M., respectively. The population showed variation !
germination percentages, one hundred seed welght and shelling
percentages.
4.2 Vvarietal Effects.

Mean performance of the varieties in the two population:
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showed large differences between means of the control and the means
of the irradiated populations (Tables 6 and 7). Germination
percentages were found to decrease with increase in radiation
doses. Short duration varieties (Ex-Dakar and RRB) had higher
germination percentages than the medium variety (UGA7) and long
duration varieties (MDR 8-19 and RMP 12) in both populations. Days
to first flower appearance and days to fifty percent flowering
showed a noticeable increase in number of days with incrcases 1n
doses only in the M; population. All the variclies had increases
in the number of days to first flower appearance and fifty percent
flowering notably in irradiated populations of Ex-Dakar and RRB
compared with the control.

Among the varieties studied; irradiated population of Ex-Dakar
had the highest plant height at harvest (44.50cm and 44.20cm) under
15kr in both M, and M, respectively while RMP 12 had the lowest
(17.00 at 35kr and 19.30cm at 30kr M; and M., respectively), The
values obtained for yield and yield components were lower in M
than M. for the varieties studied. The medium and long duration
varieties UGA-7, MDR8-19 and RMP12 yielded higher than Ex-Dakar and
RRB in both populations except in M; where RMP12 had the lowest
number of mature pods per plant (9.00) and in M where Ex-Dakar had
highest shelling percentage (66.,75%).

4.3 Mutagenic Effects.

The effect of the doses on the characters studied in M and M
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are reflected in Table 8. Germination percentages in M,, were
highest (82.24%) at 15kr and lowest at 30 and 35kr (€4.18 and
64.43%, respectively): in M. the lowest percentage (76.10%) was
observed at 35kr.

Days to first flower appearance was affected by the doses.
Increase in days were produced by all deses with 30 and 35kr
resulting in the longest number of days in both M, and M. Days to
fifty percent flowering was unaffected by the doses in M. but in M,
35kr produced longest number of days to fifty percent flowering (41
days) compared with 33 days observed at zero dose.

Effect on height of plants at harvest shows a distinct
reduction in height with increase in doses in both populations.
15kr (28.40cm) produced similar effects with the control (29.50cm),
30 and 35kr produced the shortest plant (24.5 and 24.0 cm,
respectively).Similar effects on plant height were seen in M

Pod yield and haulm yield in M, did not reflect statistically
significant difference among the doses but in M, increases in
haulm yield of 240.14, 613.23 and 592.48kg/ha over the control
(4473.56kg/ha} were recorded for 15,20 and 25kr, respectively.
Increase in pod yield was only seen for 15kr with 41.92kg/ha higher
than the control.

Dosage effects on one hundred seed weight and shelling
percentage was more pronounced in M, than M. with a trend of reduced

seed weight and shelling percentage as doses increased. Control
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had the highest while 30kr had the lowest seed weiqht and shelling
percentage.

Significant but negative character/dosage correlation
coefficients were observed in the M, population for all the traits
but days to first flower appearance and days to fifty percent
flowering which had positive significant corrclation

coefficients. Non-significant positive correlation coelflicients
were observed in M for all the traits except germination
percentage and plant height at harvest which were negative. These

coetticients are presented in Appendix I.
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Table 5: Mean, Standard Errors, Ranges and Coefficients eof wariation ftor Lhe
M, and M populatiens for nine characters.
M. H

Character Mean t SE Hange Vi) Mean + NF Panae .V

GP T72.€0 .42 47%,00-27.50 8.%0 2. % 3939 L0, 00,

DTFFA 31,78 1.€7 26.20-37.50 5.20 27.00 .41 5

DTFF 37.07 1.20 30.00-44.50 3.20 30.07 0.%8 2Z7.,00-133,90 3,1
PHAH 26.53 2.25 17.00-44.50 8.50 26.17 1.99 12:30-44.20 2.
NMPP 12.18 3.87 £.50-20.00 30.10 31.78 4.81 18.00-51.00 21.39
PY €13.46 202.1 307-1108 33.20 1427.77 235.64 €35-2548 23
HY 3764.77 104.10 1463-6503 29.40 4651.60 #£54,.%6 2351-7253 19.
OswW 36.94 3.40 21.00-55.90 9.20 35.23 1.65 23.20-43.4 .64
SP 62.71 2.20 57.27-€9.78 3.50 £4.77 2.28 59.28-70.95 4.
GP = Germination percentage

DTFFA=
DTFF =
PHAH =
NMPP =
Y =
osW =
s p=

Plant height at harvest

fisthaigid1a

One hundred seed weight
Shelling percentage

Days to first flower appearance
Days to fifty percent flowering

Number of mature pocds per plant
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Takle €: Mean Performance of five grcundnut varieties irradiated with €
doses of gamma rays under field ceonditicns during 1%97 planting
season at M. pepulatien.
VAR LOSE  GP(*) DIFFA UTSF  PHEREH IMEFPF  EY HT 0¥ (a) SE(-)
xofha) {ka/ha)
RRB ] £5.59 =5 32 3z 99 <0 1158 2483 <€.95 $9.58
15 88.00 31 35 2500 is gl 2233 ZB.40 €3.15
20 80,50 32 3% 28.00 17 £92 1800 25.05 €2.39
25 82.590 32 3é 2&.50 =0 £37 2600 24.25 €h.€¢
i0 9,00 34 37 2Z2.50 12 518 1700 24.45 51.27
5 €0.00 35 28 =350 13 559 1463 ~€.35 €0.11
Mean 717.58 32 e 25.75 1 708 1247 25.91 €0.53
SE 3.30 0.E3 2.80 1.18 1.23 75.34 253 0.€4 0.B€
Ex- a 67,50 27 30 40.00 15 €21 2733 23215 €3.70
DAKAR 1S 97.50 29 33 $4.50 12 £48 2%00 22.€5 €3.05
2 83.00 31 3 3g.00 12 €0 2€00 21.95 £3.05
25 75,00 30 36 32.920 11 449 2082 21.00 €3.38
30 BE.S50 30 33 3€.50 18 524 3167 22.50 £0.5%
35 70.00 i3 35 38.00 8 587 2033 21.€5 5%.25
Mean 83.25 30 34 38,33 13 4¢c8 2583 2215 €2.17
SE 3.11 0.€1 0.57 1.25 1.21 50.05 17& 0.3% 0.5¢
UGA7 0 7%.00 29 3e 25,50 11 177 4707 55.90 €5.50
15 80.88 33 38 2,00 11 579 4138 47.00 €2.44
2 85.00 33 i 25.50 9 €52 4871 49.80 €3.99
25 65.50 24 40 25.00 11 527 3€26 50.80 €1.2¢
30 54.00 35 40 23.00 8 474 3845 44.70 59.07
35 €9.00 32 4z 22.50 11 €71 4815 45,40 €1.08
Mean 75.5& 33 3% 24.58 10 €13 4334 48,93 €2.45
SE 3.14 D.é2 0.€7 0.50 0.1 52.74 2€2 1.42 0.£9
MDRB~ 0 70.50 <9 35 27.00 12 ) 4189 4€.85 €5.75
18 15 77.50 31 37 23.00 14 7170 4887 45,50 €4.33
20 77.50 32 38 23.00 1€ 83¢ 5333 45.70 €4.8%
25 2.50 32 39 22.50 1€ 724 54¢€7 44.55 €2.3%
30 58.00 2 38 22.50 12 €34 4028 37.05 €1.08
35 71.50 31 43 18,00 10 570 25869 38.20 57.94
Mean €9.58 31 38 22.83 13 718 4412 §2.97 €2.73
5B 2.61 g.42 0.87 0.87 1.04 ¢€7.08 k{13 1.54 1.15
RMP12 O 59.00 32 3¢ 25.50 8 EDE 57¢é1 47.35 £8.78
15 €8.50 32 37 23.50 "] €11 4717 48.55 €8.24
20 48,00 35 37 18.50 10 513 €903 4%.45 £7.€2
25 €4.00 33 39 l8.50 11 591 4712 44.5%0 €6.58
30 51.50 3¢ 43 19.50 10 30" 4810 40,85 €2.99
35 49.00 7 45 17.00 7 415 €161 40,05 £2:55
MEAN 56,50 34 39 20.58 g 508 5511 44.89 €€.13
SE 2.45 0.73 1.07 0.%26 1.10 4€.10 389 1.31 0.75
GP=Germination percentage DTFFA=Days to first flower appearance
DTFF= Days to fifty percent flowering PHAH=Plant height at harvest
NMPP= Number of mature pods per plant PY=Fod yield o —

HY=Haulm yield
SP= Shelling percentage

OSW=0One hundred seed weight

e —

!



Table 7: Mean performance cof 5 groundnut varieties irradiated with © dose
of gamma rays undsr field conditicns during 1%%8 planting season M

-

i

VER jrietn GE{+} DTTFA OTeF FHANR HAA Py FEN [ s
RRB o gx.0 cE Py ZB.ED ao 11%2.80 30065055 25.20 £4.35
1% ©9.00 ZE 25 2%.00 &5 1043.75% 158€.89 28.C0 €4.88
2¢ $7.50 ZE 2 29.65 35 138%.740 4057.05 28.59 66.49Q
25 £4.50 28 25 £5%.45 d 120¢€.15% 2B3%.E5 ZB.235 €E.10
30 $2.00 27 2% 23.05 22 BBE.ES 2351.00 7B.Z5 £2.00
i5 g7.00 27 23 23.,e5% 25 g48.20 A3188.55 25.%5 55.78
Mean %5,83 ak 2% 2€.0E 2€ 1095.00 3055.490 27.38 £3.%2
SE 1.02 a.21 0.26 1.11 2,89 122,00 242 0,71 1.04
Bx- G $3.00 25 27 43. 3¢ 2¢ 167L.80 5375.10 22.20 £€5.50
Dakar 15 $7.50 Z 2 44,20 2 1117.25% 4122.20 24.35 €8.53
2 $3.00 2€ 8 43.45 18 BOR.Z0 5014, %C 23.45 ££.90
25 $5.50 2 29 38.40 z 635,320 3510.10 23.20 2.30
30 52.50 2€ 2% 40.05% 23 £53.15 3492.05 27.50 £€6.00
3% g¢.00 2¢€ 28 37.€0 18 943.75 4021.15% 24.00 €3.25
Mean 92,92 2€ 28 41.14 22 Bl0o.00 4257.00 24.45 €€.175
SE 1.57 0.15 0.28 0.398 2.2% 101.43 250 .57 1.1¢
UGA-T g g€.50 28 3z 23.€0 z8 LEG3 . €0 4013.43 42. 80 E2.58
15 75.00 29 33 23.85 i3 1848.00 5742.45 42.85 £9.%90
20 80.50 2B 3z 26.05 24 1504.25 5068.%0 43.05% €1.08
25 g2.50 29 33 25.25 28 1335.80 5187.€5 42.00 €0.58
30 %1.50 =2 32 20.40 25 1178.70 4274.40 41.45 59,580
35 E7.0D0 2B 33 22.3D 32 171€.75% 39684.05 38.65 5%.28
Mean 81.30 28 33 33,87 28 154€.00 4713.49 41.80 £0.55
SE 2.73 0.14 .24 0.73 1.25 95.%0 ZES g.71 0.69
MDR8- 0 84.00 27 31 27.€0 38 1307.25 442G, €5 39.00 €E€.E5
19 15 25,00 27 30 28.Z10 33 1371.95 4312.00 40.55 £7.75%
20 8&.00 4€ 30 30.50 EE] 1732.80 4845.70 43,20 €2.43
2% 85.00 27 30 26.35 37 1355.85 €448.40 43.45 £7.823
30 g5.00 Z i1 24.75 3g 1351.10 45€3.45 42,55 £4.73
35 €¢.50 I8 31 24.15 39 15L3.75 4490, 40 319,35 70.85
Mean g2.¢7 28 30 ZE.€2 37 1543.00 4848.00 41.35 e6.74
SE 3.30 0.1% 0.25 0.717 1.1= 111.24 280 0.77 1.40
FMFP12 Q 78.50 2 31 2%.10 51 2485.20 5539.35 40.40 £9.13
15 79.50 B 32 24.¢€0 47 2575.80 5805.05 38.65 £6.88
20 75.00 29 33 21.80 4B 2241.70 €447.40 42.05 £7.30
25 €%.00 29 32 23.058 LES 2587.50 7253.20 41.70 €4.13
30 €2.50 30 31 1%.30 38 1391.35 5327.80 42 . €0 €5.10
35 70.00 <G 31 20.20 41 i5€e. 2 €74¢. 20 ¢i.2¢ £2.18
Mean 72.54 29 31 23.01 4t 2142.00 £38€.00 41.17 £5.88
SE 3.2 0.22 0.3€ 1.21 2.88 17€.20 3585 0.55 1.07

GP=GFermination percentage

DTFF= Days to fifty percent flowering
NMPP= Number of mature peods per plant
HY=Haulm yield

8P= Zhelling percentage

OTFFA=Days to first flower appearance
PHAH=Flant Fkeight!. at harvest

PY=Pod yield

OsW=0ne hundred seed weight



mable §: Average effect of the irradiation doses on the characters studied in the M; and M;
generatlions.

Factoer Characters
Doses GP LTFFA OTFF PHAH NMPP PY HY CSW SP
M,
0 76.25 28,70 33,60 29.80 13.00 777.31 3974.73 40.04 64.66
L5 a2.2 21.10 35,80 28.40 12.70 650.16 3785.04 38.1u 64.24
20 74.75 32,60 36.40 27.00 12.70 637.6 4341033 38.19 64,39
~5 73.71% 2).80 37.90 25.50 13.50 585.69 3571.41 37.10 62.59
30 ©E4.18 33.10 38,20 24.50 11.70 491,32 3509.84 33.87 - 60.20
35 64.43 33.40 10.50 24,00 a.50 538.69 3406.25 31.33 60.19
mean 7.6 31.78 37.07 26.53 12.18 613.460 2764.77 36.94 62,71
S.E 1.987 0.402 0.4286 0.737 1.244 67.472 345.841 1.070 0.737
M,
G 8440 26.70 29,50 30.49 34.00 1550.232 4473.56 34,40 66.44
15 88,40 26.90 29.90 29.33 32.00 1592.15 47132.70 24.88 65,59
20 86.40 26.70 30.00 30.29 32.00 1533.75 5086.79 36.05 €4.94
25 85.30 25,90 30.40 27.70 33.00 1544.20 5069.04 35.74 64.21
30 84.20 27.68 30.30 25.51 29.00 1100.57 4241.74 36.47 63.95
25 76.10 27.20 30.30 25.70 31.00 1245.73 4324.79 33.83 €3.49
mean 84.90 27.00 30.07 28.17 31.78 1427.77 4651.60 35.23 64.77
S.E 2.231 0.183 0.304 0.899 2.150 205.383 292.908 0.739 1.020
GP =Germination percentage DTFFA =Days to first flower appearance
DTEFF =Days to [ifty percent flowering PHAH =Plant height at harvest
NMFP = Number of mature pods per plant PY =Pod yield
HY =Haulm yield ORY =Qne hundred seed weight

SP = Shelling percentage



4.4. Population Variability

Mean square values for the characters in the two
populations are shown in Tables 2. The mean squares for the M.
population shows significant differences in replications for days
to fifty percent flowering, number of mature pods per plant and
pod vield. In M, highly significant differences in
replications were seen for number of mature pods per plant, pod
yield and shelling percentage. Differences in doses were highly
significant for germination percentage, days to first flower
appearance, days to fifty percent flowering, plant height at
harvest, one hundred seed weight and shelling percentage in M..
In M, population, significant differences for doses were recorded
in germination percentage, plant height davs to first flower
appearance and pod yield.

Highly significant differences were observed among varieties
for all traits in both population. The differences in interaction
between dose and variety were significant for only germination
percentage zand days to fifty percent flowering in M. population.
No significant differences were observed in the interaction

between doses and variety in M,

4.5 Estimates of Variance Components

P, P = - 3 - e [ 5 o e
the genetllc varliance (G ), genotype ¥ caossage



Table 9: Mean sguares from the ANOVA for the characters stadied in the M; and M. generation

1997 and 1993 planting seasons

55 a GP DTFFA DTFEFE PHAE NMEPP PY HY o3y sP
M. generation

Replicaztion 1 0.27 7.35 15.00** .82 74.82* c43138* 23835% 11.35 11.84
Dasa s 521.31** 31.71%* 55,67+ 55.€8%* 20.74 53577 - 1152525 58.E3%¢% 43,34+
Variesc 4 1234,23*% 23.32+*% T0.18%% 57B.C4*=* 103,27+ 132703~ 25845720+ % 1751, 7de% 30.84=%*
Dos2 & wvar. 20 110.02+ 4.03 3.18* 9.12 12.09 20519 1025430 1.84 3.49
Error 29 41.27 2.79 1.45 5.0¢ 13.44 q084¢ 1218714 11.53 4.85

’ M. generation
Replication 1 77.07 0.27 3.27 30,82 §28.82** 1352324** 1e308¢l 4_499 194, 7+
Dose 5 ZOU8.T* 1.20* 1.14 45.249** 27.74 41409¢* 1347882 10.418 12.27
Variety 4 1076+ * 21.21*%* 35_Gg** 665.10-* 1023.36** 359118L%* 172e393¢** €81.32%+* B2.E5%"
Dose X Var. 20 £5.13 0.3¢ 0.81 £.32 33.23 1522%2 $74370 3.88 11.93
Error 29 1%.75 0.34 0.92 7.0 £€.23 11105¢ 857548 5.47 10.40

*,** = Significant at 5 % and at 1% level of probability, respectivelsy.

GP=Germination wercentage DTFEA=Days to first flower appearance UDTFF= Days to fifty percent flowering
PHAH=Plant height at harvest NMPP= KNuuber of mature pods per plant PY=Pod yield

Hy=Haulm yield 05W=Cne hundred seed weight $7= Shelling parcentage
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obtained from the analysis of variance for the M and M
populations are reflected in Tables 10 and 11. The magnitude of
o', was larger than that of o',, for all the characters. The
genotype x dosage interaction variance component values were
small or had negative values with larger standard errors than the
estimates, except for germination percentage confirming the non-
significance of interaction of genotype and dosage mean square
values in the analysis of variance shown in Table 9, Days to
fifty percent flowering, plant height at harvest, number of
mature pods per plant and one hundred seed weight values were
negative for M. (Table 11) while number of mature pods per plant,
pod yield, haulm yielu and shelling percentage were negative for
this interaction in M, (Table 10).

Phenotypic variance estimates were larger than Cthelr
standard errors; the error variance estimates were at least three
times larger than their associated standard error estimates 1n
both M; and M; population.

Heritability estimates were only estimated for M
population (Table 11). The estimates recorded were high for all
the characters measured: highest values were for plant height at
harvest (0.99) and one hundred seed weight (0.99). Standard
errors of estimates were all smaller than the estimates for all

the characters.



Table 10 :

Estirates of genetic variance (o?)),genotype x dose interaction (o,

(o”;) ,phenotypic variance (o) and error variance (g°) for the

39
), dosage wvariance

nine characters studied at M.

generation

Craracter Ll ol =i e s

GP 100.1e £ 5%9.81 34.38 = 17.39 48.00 % z7.88 103.5% = 59.81 41.27 .o.pw
DTFTA 1.7.1 + 1.2¢%¢ G.c2 + 0,70 2.8% x 1.€9 1.84 + 1.12 2.78 & 4.7
DTFE 5.73 + 3.37% G.87 = 0.51 5,42 £ z.97 5.85 + 3.37 1.45 £ §.3g
PHAN 47.75 £ 27.81 2.03 % 1.51 5.0 X 2.97 28.17 £ 27.890 5.0¢6 =+ 1.28
HMEE 7.4¢ + 4.977 ~0.€8 & 2.49 .73 £ 1.15 2.&0 * 4,.9¢ 13.44 £+ 3,431
PY TE54.7ht c442.74 ~-1Q1€3% €039 5793 £ 10374 11058 % £384 2084 = 10374
HY 2052251 1243730 -9cE42+ 154586 -€578 £ £1€62¢ 2153810 +12434€3 1218714+ 306553
QS# 145.02 + 84.28 .18 % 2.30 4.71 + 3.14 145.98 + 84.28 11.53 = 3.214
5P 3.83 + 2.44 -0.€88 * {.81 3.85 + 2.31 4£.23 + 2.44 4.85 + 1.23

GP=Garmination percentage

DTEFA=Days to first flower appearance
DTFF= Days to fifty percent flowaring
PHAH=Plant height at harvest

NMPP= Number of mature pods per plant
PY= Pod yield

HY=Haulm yield
OswW=Cnz hundred
5p= Sh=zlling pe

seed weight
rcentage
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Table 11 : Estimates of genetic variance (o°,;),genotype x dose interaction (..}, dosage
variance (0°;),phenotypic variance (o) and error veriance (o'} and broad sense
heritability for the nine characters studied at M. generation.

Character < 5%, 4 =% S =7 b

&P E3.81 & 51.95 1767 £ 14.30 15.8% £ 11.22 82.9¢ £ 51.9+ 45,79 + 2.64 0.95 + 0.€0
DTFEA 1.74 + 1.02 0.01 £ O0.G7 ¢.09 % 0.0& 1.77 £ 0.20 0.34 + 0.08 0.98 + 0,57
DTEE 3.17 £ 1.87% -0.06 = 0.17 0.02 + 0.06 3,25 == 1.87 0.92 x 0.23 0D.98 £ 0.57
PH=H 54.77 + 31.99 -0.78 = 1.38 4,13 % 2.64 5.43 £ :1.54% 7.89 * 2.00 0.9% 0,57
NMPFE 51.18 £ 49.10 -€.50 £ 7.71 -1.85 + 1.8% B5.03 + 49.0% 4E.23 + 11.74 0.95 £ 0.57
pY 48343+ 148738 20817 + 26945 30294 + 223038 257598+ 148715 11105¢€+ 28208 0.9¢ % 0.57
HY 1375419 #830785 S84€1 x 1B2852 49003 * 75276 1428915 +830387 857948+ 217918 0.93 £ 0.57
OSW T2.855 + 42,440 -0.80 + 0.9 0.501 + 0.57 T3.45 £ 42.4C 5.47 = 1.38 0.99 + 0.57
SP £.02 * 4,30 Q.77 £ 2.23 0.19 = 0.70 €.85%5 £ 3.97 10.40x 2.€4 0.87 £ 0.,€2

GP=Germination percentage

DTEFA=Days to first flower appearance

TFF= Days to fifty percent flowering

PH2H=Plant height at harvest

KMPP= Nurmber of mature pods per plant

BY=Pod yield

HY=Haulm yield :
0SW=0One hundred sead w=ight

SP= Shelling percentage
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4.6 Correlations

Phenotypic correlation coefficients between the characters
measured in the M, and M: populations are presented in Table 12,
These coefficients determine the association between the
characters studied.

In M;, the phenotypic correlations indicate highly
significant (P=0.01) correlaticns between germination percentaqge,
days to first flower appearance, days to fifLy percent llowering
and plant height at harvest. Positive correlations exist between
days to first flower appearance and days to fifty percent
flowering. The flowering traits had negative correlations with
plant height at harvest, number of mature pods per plant and
shclling percentage. They also had highly significant (P=0.01)
but positive correlations with haulm yield and cne hundred seed
weight. It was scen that pod yield and other yield components
(number of mature pods per plant, shelling percentage, haulm
yield, one hundred seed weight) in this M, population showed some
negative values. Number of mature pods had highly significant
but negative correlations with one hundred seed welght, non
significant negative correlations with haulm yicld and shelling
percentage. Non significant positive correlations were obtained
between pod yield and haulm yield.

Results in M. differed from that of M;, though highly

L

significant correlations were also generally seen among most of
the characters. Germination percentage had highly significant
(P=0.01) correlations with all the other characters measured

r —
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excépt shelling pecrcentage: these correlations were only positive
for plant height at harvest. Highly significant (P=0.01) and
positive correlations existed between days to first flower
appearance and days to fifty percent flowering, as also observed
in M. Negative and highly significant correlation were seen
between the two flowering characters and plant height at harvest.
Days to first flower appearance and days to T[ifty percent
flowering had ©positive and highly significant (P=0.01)
correlations with number ¢f mature pods per plant, pod yield,
haulm yield and one hundred sced weight. Negative correlations
with shelling percentage in both populations indicated that the
fewer the number of days to flowering, the fuller the pads. As
in M,, plant height at harvest was negatively correlated with
number of mature pods per plant, pod yield, haulm yield and onc
hundred seed weight. Plant height correlation with thesc yield
parameters were highly significant (P=0.01) except with haulm
yield and shelling percentage. Pod vyield and other yield
components had sigﬁificant and positive correlations with one
another in this M. population except between one hundred seed

weight and shelling percentage where negative correlations were

recorded.
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Table 12 : Phenotypic correlation ccefficients between characters studied in the M; and M,
populations N=60
2 3 4 ) a 7 8 5
M. p .
1

1 -0.6002%* -0.5404** 0.6605*%* 0.4544*~* 0.303&* ~Q. 4267** ~-0.3225* -0.0735

2 0.7137** -0.5789*~* -0.3851*~* -0.,3672** 0.3385*~* 0.310z* -0.0788

3 -0.7349%* —0,3875%* -0.2691~* 0,3249** 0.4465%* -0.1885

4 0.2528 -0.0278 -0.4017%* -0.6087*%* -0.0738

5 0.5894~~ -0.2320 -0.3567** -0.1159%

& 0.03394 0.1l612 0.1274

7 ) 0.6526%*  (.5141**
2] Q.avgar*
S

M,

1 ~0.6802** -0.3718** 0.4564%* -0.5253** -0.4787**% -0.6234** -0.38253** -0.1122

2 0.8412%* -0.7083** 0,4251** 0.4837*%* 0.4754** ¢.7708** -0.2071

3 -0.64279%* 0.4384%* 0.56E8** 0.3583** 0.7740** ~0.2491

4 -0.2961* -0.3343** -0.1047 -0.6424** 0.37¢l

5 g.e312** 0.6303** 0.5462%* 0.3728**
& . 0.6€91+** 0.8305** 0.2351>*
7 0.5410** 0.2595*
8 -0.1003

S .

* *» = Significant at 5% and 1% level of probability, raspectiively.

1 = Germination psrcentage 2 = Days tc first flower appearance

3 = Days to fifty percent [lowering 4 = Plant height at harvest

5 = Numper of mature pod/ plant 6 = Pod yield
7 = Baulm yield 8 = One hundred seed waight

2 = Shelling percentage
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4.7 Comparisons among Varieties under Rosette and
Rosette Free Field Conditions

Mean performance and variabilities displayed by varieties.

The varieties with surviving plants at 10 kr obtained from
the first set of irradiated materials were observed at M. and M,
populations under rosette and rosette free field conditions. The
analysis of variance 1is presented in Table 13. There were
differences between the analysis of M., and M;: M. was evaluated in
1997 and 1998 due to the low rosette incidence in 1997 caused by
poor inoculation in the field. Two varieties (UGA7 and RMP12)
could not be evaluated in due to poor germination. The remaining
four varieties went through {proper screening and gave valid
results after being analysed alongside with the M, population
which was alsc being evaluated for rosette resistance. Table 13
shows that there were highly significant differences in
environments for all the characters measured except for days to
fifty percent flowering in M..

Germination percent, Days to first flower appearance and
pod yield were not affected by environment in M.. Highly
significant varietal differences were recorded for all the
characters measured in the two populations. Mean performance of
the varieties is shown in Appendix II. Performance in M, was
better than M. probably due to better stability with advancement
in generations. The results in Appendix II show that 10kr did not

produce significantly different effects on the varieties. Pod

yields in the rosette free(RF) fields for the long
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Table 13: Mesan squares from the ANOVA for characters studied in the M. and M. generations at
(10kr) under rosette and rosette-free field conditions.

Source of df =T LTETA DTEF PHAH NMER BY =Y SP O5%
variation

M.
Replicatrion 1 1.55 0.08 2.23 5,69 71.53 233813 31%373 468.1 27.5%8
Env, {R2s5) 1 1785=+ 2 _25%% 2.25 830.30** 3513.33*~ 5951248~=~ 73233528%* 2004 .8%~ 438.89%+%
Variety 3 2402%r 2 17** 13.08** £6.82** 100, 11** 638259~ 9601gl0*~ 453.0 379.75%+
Env.x Var. 3 48.0¢ 1.08 0.75 48.71 €1.91 178551* 1096315 596.4 97.16
Error 7. 11.5%8 0.29 0.54 12.90 20.18 43247 1087421 278.2 38.12

M,

Replication 1 12.03 0.33 0,04 21.57* 47.04 10041 40109 2.84 0.1¢6
Env. (Ros) 1 247.04  2.04** 1.04 9C00.859*~ 5253,11** 7541182 ©20332i6** 5.62 138.33%~
Variety 5 234.74  4.24%~ B.44%* 21.38%* 258.84*~ 842257*+ 4333567*~ 39,11+ 159.49*=
Env.x var. z 33.74 1.24%* 1.24 G2.52%" 47.63 71533 327334 21.62 18.%7
Error 11 19.59 a.1 0.41 3.28 17.13 3z771 433228 11,42 6.64
=,** = Significant at 5% and 1% level of probability respectively.

GP=Germination percentage

DTEFA=Days to first flowsr appsarance
DTFF= Days to fifty percent flowaring
PHAH=Plant height at harvest

NMPE= Mumber of mature pods mer plant
PY=Pod vyield

Yy=Haul yield

0D3W=0nz hundred szed walight

SP= Shelling percentags
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duration varieties shows MDK 8-19 (1986 kg/ha), RMP 12 (1944
kg/ha) and UGA 7 (1962kg/ha) outyielded the unirradiated cross
(1468kg/ha) and the short duration varieties RRB (1063kg/ha) and
Ex-Dakar (679 kg/ha}) yielded lower than the unirradiated cross,
similar trends were seen for haulm vield, shelling percentage and
one hundred seed weight.

In the rosette field (R) mean performance also showed that
irradiation at 10kr did not particularly change the agronomic
performance of the varietics studied compared with the
Unirradiated cross. Susceptible varietiecs RRB{(9kg/ba) and bx-
Dakar (3kg/ha) showed the usual susceptibility and yielded lower
than the unirradiated cross (63kg/ha) while the vyiclds of
resistant lines MDR 8-19 (780kg/ha), RMP 12 (559kg/ha) and UGA-7
(829kg/ha) were higher. From the known vields of these varieties
when unirradiated, performance of these irradiated materials did
not differ significantly. It shows that 10kr might not be very
effective in altering significantly these varieties to produce
exploitable genotypes with potentials for selection in the
characters studied especially resistance to rosette.

The second irradiation done at other doses greater than
10kr werce also cvaluatod under rosette and rosctbe frec flelds and
the results arc presented in Table 14 and 15. Table 15 shows the
mean squares for the characters studied in the M. population al 0,
15, 206, 25, 30 and 35 kr under rosette and rosette [free
conditions. Highly significant differences were observed in

environments for all traits except days to first flower appearance




47

and one hundred seed weight. All the varieties performed botter
under rosette free conditions than rosctte conditions for most of
the characters measured.

Differences in varieties were highly significant for all
the characters studied. Mean performance in Table 14 reveals how
the varieties performed under the different field conditions.
Germination percentage in the rosette frec field was higher, RRBE
has the highest (95.83%) while RMP12 had the lowest (72.58%). 1In
the rosette field Ex-Dakar had the highest percentage (84.25%)
while MDR 8-19 and RMP 12 had the lowest of 73%. Results on days
to first flower appearance and days to fifty percent [lowering are
similar. In the rosette and resette free field, RRB and EX-bakar
initiated flower earlier than the other varieties, EMP-12 was Lhe
latest and had the longest days (28 and 33 days) in roseltted

environments (28 and 31 days) in the rosette free environment.

Means of plant height at harvest shows RRB with shortest
plants (12.52cm) and MDR 8-19 with the tallest (19.78cm) in the
rosetted environment; while in the rosette free, RMP 12 had the
shortest plants (23.0cm) while Ex-Dakar had the tallest (41.14cm).
This is not surprising when one considers that this variety has
an erect growth habit and the medium and long duration varicties

UGA-7, MDR 8-19 and RMP-12 have semi erect habits.



Table 14: Mean performance of groundnut varieties in M at
0, 15, 20,25, 30 and 35kr under rosette and rosotte

free field conditions

i atiaid GP(") DTFFA DTFF PHAH
R RF R RF R RF R RF
RRB 0 77.00 %9.00 2 2€ 30 28 11.80 ZB.85
15 89.00 95.00 27 26 30 2 13,95 25.80
20 76.00 97.50 2 2 30 28 11.45 29,65
2 B5.00 94.50 26 2 3o 29 14.80 25.85
30 76.00 52.00 27 27 2 2 10.55 23.05
35 74.00 97.00 26 2 2 74 2.55 23.65
Mean 80.00 9895.83 26 26 30 29 12.52 26.06
Ex- /] B7.50 93.00 25 25 29 27 17.60 43.30
Dakar 15 B7.00 97.50 26 P 30 <8 19.00 44.20
20 92.00 93.00 2% 26 30 28 15.60 43.45
25 84.00 95.50 25 25 30 29 16.20 38. 40
30 78.00 S2.%0 27 26 30 2 14.50 40.05
35 831,92 46,00 26 26 0 2 16.70 37.60
Mear, B4.00 92.92 26 26 29 28 16.59 41.14
UGA-7 0 78.50 B&.50 2 29 31 32 22.00 23.6€0
i5 61.00 75.00 2 29 31 33 16.90 23.85
2 73.00 BO.50 28 28 33 2 18.10 26.05
2 73.50 82.50 2 2 32 a3 18.10 s e
30 97.50 91.50 2 29 33 2 19.90 20.40
a5 70.00 67.00 2 28 33 33 19.50 22.90
Mean 76.00 81.30 28 28 33 33 19.05 33.67
MDR8- 0 77.50 B4.00 27 27 30 31 21.30 27.60
19 15 74.50 95.00 28 27 31 30 18.90 28.24
2 76.00 86.00 28 2 31 30 19.80 30.50
25 76.00 B5.00 27 27 31 30 20.80 26.35
an 61.00 85.00 28 2 33 31 18.30 24.79
35 71.00 60.50 27 2 31 31 19.80 24.15
Mean 73.00 B2.67 28 29 31 30 19.78 26,62
RMP12 0 81.00 79.50 29 Z8 33 il 20,30 29,10
15 6%.00 79.50 2B 28 33 2 17.90 24.00
20 B4.50 75.00 2 29 a4 33 15.50 21.80
25 54.00 6%9.00 2 29 i3 2 21.20 23.08
30 91.50 62.50 2 30 34 31 15.90 19.30
35 61,50 70.00 2 28 33 31 l6.10 20:20
Mean 74.00 72.58 2B 29 33 31 17.860 23:01
GP=Germination percentage DTFFA=Days to first flower appearance

DTFF= Days to fifty percent flowering PHAH=Plant height at harvest
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VAR DOSE NMPP PY HY OnwW 5P
R RF R HF R RF R RF R RF
RRB 0 3 3o 54 1192 1090 3009 22.10 oy 20 57.233 vd.35%
15 2 2 1 1043 959 3586 20.90 28.00 Yi.29 cd.B8a
20 1 15 88 1389 B36 4057 20.60 28.50 58. 08 ue .40
25 2 24 104 1206 884 2915 20.35 28.35 54.41 Go. 10
30 1 2 170 888 472 2351 22.863 28.25 S5e.02 el 00
a5 1 25 35 848 T2 2388 23.00 =9.95 57.05 59.78
Mean 2 26 78 1095 826 3055 21.60 27.38 5¢.79 3. 92
Ex~ 0 2 2 58 1071 1170 5379 22.55 24.20 06.90 e9.50
Dakar 15 1 24 2 1117 1034 4122 19.00 24 .35 o6.17 ol .53
2 0 18 ipB 800 8a7 5014 28.83 21.45% 58.17 ve, 20
25 1 25 17 615 881 3510 2060 23,20 8. 17 (e L1
30 )] 23 09 «91 €90 3492 22,00 a7.50 .0} efl , 00
38 1 i8 10 543 829 4021 0,00 aq4.00 v 70 5.0
Mean 1 el is glo 903 4257 22,16 24,45 oo .87 fo.1h
MDRB~ 0 2 36 1152 1307 3198 4426 41.50 39,00 70,10 Be.e5
i9 15 19 33 997 1371 =721 4312 35.10 W0 .55 TU.u8 el. 75
2 15 35 858 1732 2670 4845 40,40 143.20 10.30 ol.d3
25 22 37 961 1955 2846 6448 10.05 43.45 &7.20 ©7.93
30 15 19 €94 1351 2662 4563 41.10 42.55 c8.80 vd.73
s 13 39 049 1553 2608 4450 37.30 39.135 67.40 70.95
Mean 17 37 885 1545 2784 4848 3%9.91 41.35 €9.09 tc. 74
UGA-T o 14 2 945 1693 3042 4013 39.15 42.80 6e.10 el2.58
15 13 33 609 1648 2508 5742 39.10 412.85 oi4.78 59.90
pd 13 2 640 1504 2663 5068 41.90 41.05 ©3.55 6l.08
2 13 ] 605 1335 2304 5197 38.50 42.00 64.40 €0.58
30 14 25 504 1178 3125 4274 431.00 41.45 56.25 59.90
35 2 2 621 1716 2420 3984 39.65 38,65 64.98 $0.28
Mean 13 -8 654 1546 2677 4713 40.22 41.80 63.33 60.55
RMP12 0 le 51 1018 2485 3366 5539 39.90 qu.40 70.78 £9.13
19 12 a7 21 2579 2727 5805 38.c0 18.e5 0%.55 Ge.od
20 14 a8 644 2241 2636 6447 37.40 42.05 wB.78 o7, 60
25 12 a9 603 2587 2511 7253 40.00 41.70 69.73 ndg. 13
El} 15 15 590 139] 2708 6527 39,60 42 .60 T2.78 c5.10
35 13 40 721 15086 4197 6740 35.70  4L.70 ol.H7 el 18
Mean 14 45 118 2142 inza cifie 39.20 al.17 0,099 ch. 90

NMPP= Number of mature pods per plant

HY=Haulm yield

5P= shelling percentage

Pi=Pod yicld
05W=-One hundred seed weight
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Table 15: Mean squares from the ANOVA for characters studied in M. population at 0, 15, 20, 25, 30
and 35 kr.

Scurce of af ¥ DTFFA DTEF pHAY NMPP Y EY 5P os%
variation

Replication 1 £0.23 £.30 ¢.21 23.33 434,07+ 1227803+ 273276 81,524« 318,55+
Env. (Rosette) 1 185#.08%% 5.6 35.21%%  3838.92%%  14578,74%* ZTREAGLZRY 204187168+ 204.61%« z.88
Variety 4 1106.24%%  38,32%%  J73.09%* 343,88+ 1472, 53%+ 43924834+ 255153 14*%+ 201¢6.88+ 287 .34+
Dose 5 365 . 75+ 1.87=+ 3.53¢ 40 ,82%~ 31.37 3E1TGE*+ 545938 1€ .56+ 33.65°
Env.x Variety 4 235,604 G.46 1.31 415,53+ 23204+ 527749% 2835122+ 19.47+ 165,70+
Env.x Doss 5 73.94 U.28 0.77 20.82 3.71 133257 1192258 4,83 8,31
Var,x Dase 20 151,35%* n.22 0.64 .39 15,58 £203% £333E5 3.54 10.a3
Env.xvar.xDose 20 125,687 0.45 0.85 4.52 23.12 1207 521204 7.47 21.25
Error 5¢  56.52 0.37 1.09 5_1€ 32.73 EQ217 507783 £.37 11.85
*, ** Significant at 5% andli level of probability, respectively.

GE=Germination
DTEFFA=Days to firs
DTEF= Days to fift
PHAH=Plant height at
MiPP= Number of matu
2¥=Pod yield
EY=Haulm yield
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From observation, the mutagens had morc pronounced coffoct on
shortening the plant height in the long duration varieties than
the short duration varieties.

Ex-Dakar had the lowest number of mature pods per plant (1)
and pod yield (38kg/ha) while MDR 8-19 had the highest number of
mature pods per plant(17) and pod yield (885kg/ha) in the rasclte
field. 1In the rosette free field, Ex-Dakar still had the lowest
number of mature pods per plant (22) and pod yicld (810kg/ha) and
RMP-12 had highest number of mature pods per plant (45)and pod
yield (2142kg/ha). Haulm yield results showed RRB with the lowest
(826 kg/ha and 3055kg/ha) and RMP-12 with the highest (3024kg/ha
and 6386kg/haj in the rosette and rosette free fields,
respectively.

Results on shelling percentage and one hundred seed weight
indicated RRB to have the lowest shelling percentage (56.79%) and
one hundred seed weight (21.60g), RMP-12 had the highest shelling
percentage (70.19%) and UGA-7 had the highest one hundred seed
weight (40.22g) in the rosette environment. These results further
confirm the susceptibility of early maturing varieties RRB and Ex-
Dakar under rosette discase condilions. In the rosclle [(rec
environment, UGA-7 had the lowest shelling percentage (60.55%) and
Ex-Dakar the highest (66.75) while for seed weightl, Ex-Dakar had
the lowest (24.45g) and UGA-7 the highest (41.80qg).

The performance of these varieties under these two
environments differ greatly and these differences are further

confirmed by Lhe highly significant differences in interaction of
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variety and environment (Table 15) for most of the chaeracters
studied. The observed differences in these characters are
understandable since under disease conditions, height is greatly
affected especially in susceptible varieties, also vield and
components such as pods per plant, pod yield, haulm yicld and seed
weights. Days to first flowers appearance and to fifty percent
flowering were unaffected across environments because the rosette
disease does not stop flower initiation in the discased plants.

The effects of the doses on the characters studiced at the M
population in rosetted environment was similar to that obtained
in the rosette fiee environment (Table 14). This is further
confirmed by the analysis of variance (Table 15) where the mean
squares for all the characters studied showed non significant
differences for the environment x dose interaction. The
differences in interaction between environment, variety and doses
were not significant for all characters except the germination

percentage.

4.8 Disease reactions for irradiated varieties at M,

grown in groundnut rosette field.

The results of the disease reactions of the varieties are
presented in Fig 1 (a-e),and Appendix III. Disease incidence
varied among the doses within each variety. In RRB;, zcro dose had
the highest incidence (95.0%) followed by 35kr (88.0%) while dose
25kr had the lowest (78%) at 65 days after inoculation. The

progress of the disease in this variety was observed to be more
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rapid for the zero dose than the other doses. Incidence in Ex-
Dakar showed that 15kr and 35kr produced the highest incidence of
96.0% and 30kr, the lowest (86.0%). Disease progress was found
to be faster in lower doses for Ex-Dakar, while in 30kr progress
was slow from a week after inoculation to 65 days at which the
last record was taken. In MDR 8-19, incidence ranged from 12%
for 20kr to 28% for 35kr, in RMP-12 the range was from %% for dosce
zero to 22% for 30kr while in UGA-7, it ranged from 5% for 30kr
to 39% for 25kr. Disease progress was faster at higher doses (30
and 35 kr) for the long duration varieties except for 30 kr in
UGA-7., This was probably due to the ability of higher doses of
gamma rays to cause disturbances in plants and also varying
sensitivities to the radiation among the varieties. Disease index
values (Table 16) show a similar trend as the disease incidence
results. In RRB and Ex-Dakar disease index values were quite high
(4-5). Plants with reduced stunting were observed for doses 15,
20 and 25 kr for RRB., Disease index values for MDR 8-19 ranged
from 2.52 for zero dose to 3.18 for 35kr which produced the higher
number of plants with stunt greater than 705. Disease 1index
values for UGA-7 ranged from 2.21 for zero dose to 2.89 for 35kr.
Few highly stunted plants were recorded at higher doses of 30 and
35kr.

Zero dose in RMP12 had the lowest value of 1.48 followed by
1.52 for 35kr. 30kr had the highest of 2.52. For the M and M.
generations at 10kr, disease incidence and index values are also

presented in Fig.2a and 2b and Table 16. Reaction of varieties
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at this dose shows that, in M. the varieties had lower index
values than in the M, population. It was observed that the values
obtained in the irradiated population. were higher than that
obtained for unirradiated population except in UGA-7 where there
was a slight difference. This 1indicates that obtaining the
desirable mutant showing resistance with 10kr might not be

feasible.



Fig 1

(a-e): Disease progress curves of groundnut varieties

(RRB, Ex-Dakar, MDR8-19, RMP12 and UGA-7) in M. at 0, 15 20,
30 and 35 kr under rosette disease field condition.
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Table 16:

Groundnut rosette disease rating number frequency
and disease index of M. and Mpopulation in field
plots under severe discase condition in 1998,

Plants (%) rating number

M. Population

Variely Dose 1 2 3 4 b Disease index
value
RRB 0 0 Q 0 64 36 d.36
19 ] H] 5 6% 310 4.06
20 0 0 2 e a1 4.30
25 0 0 3 6e 31 4.28
30 0 ] 0 51 49 4.50
35 0 ] D 59 q1 4.42
Ex= 1] V] ] 4 69 27 s
pakar 15 ] Y] 2 o9 29 4.33
20 0 ] o 67 33 4.34
2 0 ] 2 74 24 4.32
30 0 0 0 68 32 4.131
k ] 0 G 0 73 27 4.28
MDRR-19 0 9 a4 34 13 0 2.52
15 5 4 e 11 2 v 5.
2 9 6 25 2% 5 2.83
2 0 30 q2 b 2 3.00
a0 4 15 48 26 7 3.3
35 2 8 b 3z ] 3.18
RMP 12
] 11 17 3 a9 (4] 1.48
15 >, 18 18 22 0 bR
20 55 13 17 15 0 1.9%0
2 52 37 2 9 3 1.74
30 28 27 21 21 0 2.52
35 50 50 0 1] 0 1.5
UGA 7
(4] 2. a4 20 L3 0 L
15 2 13 36 29 2 2.41
20 &7 2 35 22 7] 2.64
P 2 ° 10 Je 10 2.80
30 28 36 2 15 0 b
35 217 12 18 37 6 2.89

Rating scale:

1= no symptoms,

2= leaf symptoms, no stunt.;

3= leaf symptoms plus stunt of 30¢ ;

4 = leaf symptoms plus stunting of30:-70
5 = stunting greater than 70%.

OO




Table 16: Continuas

Variety Daose 1 2 3 4 9 Discase index
value

RREB 10 8] [B] 3 au 1t 3,26
Ex-~Dakar 10 0 0 D 64 38 4.33
MDRB-19 10 50 3l 17 0 a 1.57
RMP12 10 10 u ao 1] O .80
ExRM1Z o 0 0 6 59 35 4.21
(F3)

M, Population
RRB 10 0 0 2 59 39 4,40
Bx-Dakear 16 O 4] 4] 66 99 4.34
MDRA-19 10 3 37 31 26 3 2.86
RMP12 16 A6 27 i8 | ¥ 1,98
UGA 7 1Q 29 35 25 11 0 2.19
ExBEM12 0 0 2 & =37 24 4,15
(Faq)

Rating sceled

1= no symptoms,

2= leal symptoms, no stunt.;

= leaf zymplLoms plus stunt of 30%

3
1 = leaf symptoms plus stunting of304W-70%
5 =

stunting great=: than 70%,

61
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CHAPTER 5

DISCUSSIONS

The genetic variability in groundnut due to varying doses of
gamma rays were evaluwated in M;, M and M. populations.
Variability is certain to have been created in these varieties as
indicated by the wide ranges observed for the characters measured.

The large variation in the wvalues of the coefficicents of
variability (Table 5) is also an indication of large genctic
variability present in these irradiated materials from which
selection of new, beneficial, plant types can be made, since this
variability forms the basis for crop improvement. Similar reports
of increased variability on crops such as soybeans, mung beans,
and cowpeas has becn achieved with irradiation by Humphrey (1954);
Rawlings et al. (1958), Hanway and Williams (1961), Bhatti et al.
{1970), Ojomo and Chheda (1972), Rajput (1974) and Shaikh et al,.
(1977) and Pathirana (1991). The presence of variability created
is also confirmed by the significant mecan squares (Table 9)
recorded for the doses used for most of the characters studied in
M, and M.. The varieties showed marked differences 1in thelr
responses to the irradiation as reflected in their mecan
performances (Tables 6 and 7). Germination percentages were found
to be affected at higher irradiation doses, 30 and 35 kr

especially in the M;. This is in agreement with earlier finding by
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Abdel-Hak and Kamell(1973} and Kasimu (1992) who reported reduced
germination in pop corn especially at M, and at higher doses. The
flowering delay recorded in this study with increased dosage,
notably at 30 and 35kr has also been reported by Rajput (1974) on
mung beans. This delay could be attributed to profuse and
persistent vegetative growth or mitotic arrest in the flower
primordia as a result of the mutagenic effects on the plants.
This delay is more pronounced in M,;, as indicated by the high and
significant dosage/flowering correlation co-efficient obtained,
except where the delay in flowering was genctic, plants were
nbserved to recover from this flowering delay.

Though earliness was not recorded for this study in the M
and M., induced early flowering has been achieved using
irradiation in crops such as soybeans by Rawlings et at. (1958),
cotton by Raut et al. (1971), soybeans by Koo (1972), and pop corn
by Kasimu (1992). Further selections in later generations might
lead to early mutants.

Marked plant height reduction was also obscrved with
increase in dosage in these populations for all the varicties
studied; the correlation of height/dosage shows a negative
estimate in both populations. In the short duration varieties,
Ex-Dakar and RRB, it was observed that this reduction in height
and modification of plant habit facilitated better pegging at
lower doses of 15, 20 and 25kr for these erect varieties; though
this does not mean a proportional yield increase but could

contribute to yield increases as observed at M. in RRB at 15, 20




and 25 ang Ex-Dakar &z 1Skr . Tarle ., Since petter pegging lead
to better pod set 502 divinately Ircrease in wield.

in trhe leng duzatior arieties, height reducticn and habkit
modificaticn led <c individual rlants with spresding habit,;

yields though this contrikuticon can only be cbtained in later
yield selection practices, hcwever in this work, increases 1in
yield were seen within these irradiated varieties especially in
the M., Such height reducticon and habit modification at higher
doses of gamma irradiation has been observed in studies by Bhatti
et al. (1970) and Rajput (1974). Early mutation breeding work has
led to profitable dwarf mutants as in common bean with bushy
habit, peas with lcdging resistance, lentils with spreading habit,
vetch or adzuki beans with shorter stems (Micke, 1992). Reducticn
in height and production of plant s with spreading habit could be
useful in developing varieties with shorter height especially in
erect types provided yield is not adversely affected. The
correlation ¢f height with yield(Table 12) shows negative and
significant correlations in both populat.ons implying that
selection for reduced height will not adversely affect yield in
these varieties.

Effects of irradiation on number of mature pods per plant,
pod yield, haulm yield, cne hundred seed weight and shelling
percentage shows a large variation in performance of the

varieties, also confirmed by the large coefficient of variation




zaf_e L) crotained especia..y To¥ NETUIZ poSs per rlani, pod yield
angd naulrw ield in bota M z2ng Mes <. veriaticn in yield and
these yleld nponents ices > 8nzw & givect properticnality with
the dcses 2524 on these pepuszticns. Similar reports cn yield were
a&158c repcrted by Ra‘put :574,, Zicxc and Chheda 1972); &nd
Kasimu (12%2:. No significznt aiflferences in mean squares for
yieid and :Its compcrents Iin botnh populaticns except for one

II) especially in M. showed positive and non significant
correlations between the doses and yield with the components: this
dces not mean yield was unaffected by the mutagens but rather,

since mutaticns affecting yield in grcundnut have been reported

neer worxer in mutation breeding in

(8]

by Gregory (1968), a pi
groundnuts to be predcminantly of small effects and are not easily
detectable in earlier generations. The results obtained suggest
that selecticn for number of pods per p.ant, pecd yield, haulm
yield, one hundred seed weight and shelling percentage in these
irradiated varieties would ke better exploited at later
generations of M., M; and upwards as also suggested by Rajput
(1974) and Chaudary (1984). Thcuga statistically, yield seems
unaffected by the mutagens, mean number of pocds per plant
especially in M: was recorded to have increased over the control
or zero dose for 25, 30 and 35kr. In UGA-7 increases were observed

in number of mature pods per plant for 15 and 35kr (Table 7).

Similar increases in number of pods per plant in irradiated




00
plants compared to the control have been reported by Bhatti et al.
(1970) and Rajput (1974). Also for pod yield and haulm yield,
though statistically no difference was recorded, mean pod yield
in M: of irradiated population when compared with control or zero
dose was found te reflect increases at 15, 20 and 25kr. The samc
trend was seen for haulm yield for the varieties. Sliqght
increases in mean seed weights were also observed between 15 kr
and 30 kr (Table 7). From the trend observed for vyield
performance in this irradiated population, and the fact that the
possibility of occurrence of polygenic mutations with small
effects is seen for yield and 1in earlier works donec in mulation
breeding, supported also by this study, selection for yield in
further generations should be carried out between 15 and 30 kr.

This dose range varies with the varieties; since the varietles
displayed different sensitivities to the gamma irradiation dosc.
Variance components in the two populations, showed that the
genotypic variance (o', ) and phenotypic (o', ) variances were
large for germination percentage, plant height at harvest, number
of mature pods per plant, pod yield, haulm yield and one hundred
seed weight compared to other characters. This shows the effects
of the mutagens in increasing variability in these plants. Large
genotypic variance among progenies of irradiated plants have been
reported by several workers when irradiation with gamma rays and
other mutagens had been used to create genetic variability. These
include Gregory (19855), Rawlings et al. (1958), Miah and Yamaguchi

(196%), Bhatti et al. (1970), and Ojomo and Chheda (1972), The
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characters with large genetic variances were mostly quantitative
in nature and such characters in crop plants treated with mutagens
have been reported to show increased variability up to four times
or more in the earlier generations such as M; and M giving chances
for ample selections until about M. when stability is achieved
(Gregory, 1955; Rawlings et al., 1958; and Aba, 1997).

The error variances obtained for germination percentages,
number of mature pods per plant, pod yield and haulm yield were
lower than the genotypic and phenotypic variance estimates and had
small standard error estimates. All the characters had lower
genotype X dosage interaction variance estimates than their
respective genotypic, phenotypic and error variances. These low
values were in conformity with the results of the analysis of
variance (Table 9) which showed that for all the characters
studied no significant differences were obtained for the mean
squares of the genotype x dosage interaction, Negative estimates
were obtained for days to fifty percent flowering, p%ant height
at harvest, number of mature pods per plant and one hundred seed
weight thus showing the smallness o©f the genotyre x dosage

interaction variance.

T - Y1 . T o e - ey e 3 . o
high for all the characters measured. Thisz was surprising though
the estimates were derived using large gsenetic varizances (wnich
were made up of both additive and non-additive ccocmpznents: for
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in soybeans for characters such as maturity, yield and sced weight
with increases of up to twice the heritability estimates of the
unirradiated population. Ojomo and Chheda (1972) also reported
increase in heritability estimates in irradiated population for
characters such as number cf mature pods per plant where control
population had 6% heritability estimate and the M, gencration of
irradiated cowpea had 61% for the same character.

Correlation coefficient estimates (Table 12) showed some
differences with those obtained elsewhere in groundnut varietices
especially in results obtained in M, (Table 12). This was probably
due to the fact that at this stage or generation, the disturbances
of the biological organization of the plants manifest in several
ways from no changes to gross visible disturbances, thouagh these
changes may be temporal or permanent as would be discovered in
further generations. The most significant correlations werc those
obtained between yield and other characters from a plant breeder's
point of view., Yield in M; (Table 12) was positively correlated
with germination percentage, number of mature pod per plant, haulm

yield, one hundred seed weight and shelling percentage; but
negatively correlated with days to first flower appearance, days
to fifty percent flowering and plant height at harvest.This is in
conformity wilth works by Ndoye (1988) and Izge (1998), who planted
groundnut varieties under adequate moisture conditions. In the
M; population (Table 12), vield was negatively correlated with
plant height at harvest and germination percentage, while it was

positively correlated and highly significant with days to first
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flower appearance; days to fifty percent flowering contrary to
other works on similar correlation except for Izge (1998) who
obtained similar results in groundnuts subjected to moisture
stress: this correlation results of yield with flowering can also
be suggested to be due to effects of the mutagens on the plants.
In the two populations, negative correlations were obtained
between days to first and fifty percent flowering with shelling
percentage implying, the fewer the number of days to flowering the
fuller the pods. The positive, highly significant (P =0.01)
correlations between pod yield, haulm yield, shelling percentage,
number of mature pods per plant and one hundred seed weight in M
is in agreement with work by Izge (1998) under adequate, normal
planting conditions for groundnut varieties used:; this suggests
that yield can be improved in this population though irradiated
through its components. Continuous selection for these traits
(number of mature pods per plant, haulm vyield, shelling
percentage, one hundred seed weight) will increased yield in the
populaticn studied.

Comparisons among varieties under rosetlbe and rosette free
field conditions shows differences among the varieties studied.
The screening of the irradiated population for better performance
under rosette disease conditions was done only at M. and not M, for
the reasons that in the case of recessive mutants which are more
frequent than dominant mutants in mutation studies, both loci are
rarely mutated, therefore segregation must be permitted to let the

plants come to homozygous conditions sc that they can be isolated
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(Chaudary 1984). Secondly screening in these studies was done at
M. because in génetic studies on the inheritance of resistance to
groundnut rosette disease, it has been found that two recessive
genes control resistance as discovered by Harkness (1977), Nigam
and Bock (1990), and Olorunju et al. {(1992). Detection of mutants
are easier in M. especially where efficient screening techniques
have been developed in a material or where screening is caslier as
in disease resistance.

The analysis of variance (Table 15) showed thal the
varieties performed differently under rosette and rosette free
field conditions for all the characters studied except for days
to first flower appearance and days to fifty percent flowering.

Performance under rosette disease free conditions was better for
all characters studied. Table 14 showed that days to flower
appearance and days to fifty percent flowering were similar in the
twe environments. This was due to the fact that under diseased
conditions, rosetted plants do flower, though few of the pods grow
and none bear seeds (Farali, 1977 and Mercer, 1977) especially for
susceptible varieties. 1In this study, flowers were produced by
all varieties under the disease conditions. Differences in
flowering recorded were due to the fact that early and late
maturing varieties were used for the study and irradiation doses
caused delay in flowering. In these populations, evaluation for
early maturing mutants did not produce any plant with spectacular
earliness. Under rosette disease conditions, plant height of all

varieties studied was affected, compared with height in the
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rosette free field. Rosette resistant varieties (UGA-7, MDR8-19
and RMP-12) also showed height reduction in the rosette field
(Table 14) confirming the fact that these wvarieties though
resistant can be infected by the disease under severe disease
conditions. Similar reports of infection of resistant varicties
under such conditions have been given by Harkness (1977) and
Olorunju (1990). Susceptible varieties, Ex-Dakar and KRB showed
drastically reduced plant height (Table 14) in the rosette field,
though irradiation done was targeted at producing resistant or
tolerant mutants from these early varieties, results obtainea on
height shows thal such mutants were not obtained in this M
pepulation. In the rosette free field where environmental
conditions were suitable, these varieties, RRB and Ex-Dakar had
the highest plant height values .

Yield of all the varieties in the disease environment showed
a reduction of yield and its components. The early, susceptible
varieties, Ex-Dakar and RRB produced very few pods (Table 14).
Only a few pods were harvested from these varieties at the various
dosages in the rosette field. The irradiation did not yield any
mutant with resistance to rosette within the two varicties in the
M. population screened in this study.

Comparison of yield and its components for the resistant
varieties (UGA-7, MDR8-~19 and RMP-12) under disease conditions
shows that the varieties yielded about 50% or below compared with
the yield obtained in the disease free conditions (Table 14) .Under

severe diseased conditions these varieties do get infected though




virus multiplicaticn Ig reducesd and Incubation pericod is lorger.
Tet yield in resistant varietliss i also affected by the disszse
as reported in previcus studies 'Clorunju 1290)., Hewever, the
vyield recorded for these variseties in this ¥ population cannzt be

had to be taken into cecnsideraticr. For these three resistant
varieties, it was seen that the radizticon at higher doses notebly
25, 30 and 35kr resulted in more diseased plants than fcr the
lower doses (Table 16) except for 35kr in RMP 12 which produced
similar effects with the control or zero dose and 30kr in UGR-7
which also produced effects similar to zero dose. This trend was
more neticeable in MDR8-19. The disease trend obtained is similar
to earlier results obtained in groundnuts by Cooper and Gregory
(1260) using irradiation to explore possible recovery of mutéants
immune or highly resistance to early and late leaf spots. They
reported that effects of mutagens cn resistance in plants show

cus

Jods

increase and decreased resistance in the plant types in var
forms, from which selections can now be carried out to recover
plants showing resistance. Chaudary (1984) also reported that
among all characters studied undery mutaticon breeding, the one
most susceptible to mutations is uncertain since all plant parts
and processes are under genetic control end mutation may affect
any knewn character, thus observing plants with extreme disease
within the resistant varieties is not too surprising. It is
therefore possible that the yield reduction recorded in this study

could also be contributed to effects of the mutagen on individual



- - - - - 1= L - - P o - R e —— g
plales WITHLIL The RITISE. - eimi} = Ena =a SRSRCNREE TO “waQEeE. = ¢
rvms vropTtEme a2 Tg Fuarrb ey mcwe Fivmpen v P v - v = v oy o

e TOERTee TLeln 3¥% TRET = - - e ———— o~ A= e TEeSULTE wedlnea onN
- - - - - - - - - == - - - -~
resgThse > ZOEELTe Qlseass = DE5E2LTeQ Dy Qlisease anciqaenice
- - - - - -
I o PP = T = Zrre - -~ = F
iFpperdin III) and diseass severizy scoeres (Table 16; for

ingividual gplant assessment and thzorotga evaluation fer resistant

mutarts. The resultis cbhtained showss that gamma rays csed at 20
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25 é&nd 30kr might lead to cktainirng plants with increased

resistance or even immune plants In further screening at M.
generation upwards, since these &re the doses that produced
significantly different respcnses within each variety (Fig 1 and
2).

In RRB and Ex-Dakar where the search for resistant plants
was mcre intense, since these varieties are agrcncmically
acceptable but susceptible, the cdisease progress was retarded
between doses 15 znd 25kr. Screening plants at these decses in

later generatiocns, and if possible in larger populations (since

(R

the larger the pcpulaticns, the ka2ttesr the chances ¢f discovery

of desired mutants); might lead te cbtaining a resistant mutant}
Such screening is also recommended Icor this pcpulation because one
or more generations allews for the recessive resistant genes to
express phenctypically in the pcpulation, The search for
resistant mutant with earliness was more intense in the late
maturing varieties, UGA-7, MDR8-12 and RMP-12. The measurements
of flowering and maturity did not give any early plant earlier

than the contreol. Further screening at these doses may give plants

with the desired earliness.
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CHAPTER 6

SUMMARY AND CONCLUSION

Dry seeds of groundnut, Arachis hypogeae L. were treated
with gamma rays generated from Co"" source at dosc levels
10,15,20,25,30 and 35 kilo rads and planted alongside with the
contrnl or zero dose in 1997 and 1998 planting secasons. Locally
adapted varieties were used to conduct the study aimed at
avaluating early generations, M, and M. for all doses, M. for just
10kr only, for increased variability, agronomic performance and
resistance to rosette disease, Early maturing, rosette
susceptible varieties (Ex-Dakar and RRB), a segregating population
and Ex-RMP-12 at F2, and later maturing, rosette resistant
varieties (UGA-7, MDR8-19 and RMP-12) were used. These were grown
under two field conditions: rosette free and rosette field
conditions. Planting in rosette-free field was aimed at observing
the performance of irradiated plants at the different doscs
(dosage effect) and seclect plants with better agronomic
performance, also to compare performance of plants grown in
rosette free environment with these grown under rosette disease
conditions. Growing plants in the rosette disease field was aimed
at investigating the response of these irradiated plants to
rosette disease and practise selection where resistance 1is

observed.
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Several agronomic characlers were determined, these include
germination percéntaqe, days to [irst flower appearance, days Lo
fifty percent flowering, plant height at harvest, number of maturec
pods per plant, pod yield, haulm yicld, one hundred seed weight
and shelling percentage in both fields. Diseasc incidence and
disease severity scores were only measured in Lhe roselte field.
Results show wide ranges and coefficioents of variabilily

(C.V) [L[or most of the characters studied. Coefticients ol
variability followed similar trends in M, and M. Large
coefficient of variability were obtained for number of maturce pods
per plant, pod vicld and haulm vield whilc lowest coefficients ot
variation were obntainecd for days to first flower appearance and
days to fifty percent flowering. Large differences were obtained
between the means of control or zero dose and the irradiated
populations. 'The variabilily created was further confirmed by the
analysis of wvariance results. Significant differences were
obtained for the doses for most of the characters studied in these
populations; significant differences were also observed for the
varleties. Correlations Dbetween gamma radiation and the
characters studied showed the varying effeclts of the doses in both
M, and M,. Detrimental effects were recorded in higher dosages on
gemination percentage and plant height at harvesl especially in
the M,. Effects of dosages on yield and its components wvaried
widely. The results of Lhe study of thege effects reveal that
selecction for yvield and the components would be better exploited

at later generations of M., M, and upwards and this selection
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should be practiced between dosage levels 20 and 30kr because the
increases recorded were obtained at these dosages and increascd
variability observed were at these dosages.

Genetic variance estimates were large in these irradiated
populations for most of the characters studied. The estimates were
positive for all the characters and larger than Lheir associatoed
standard error estimates indicating the increcased variabilily
created by the use of irradiation on these varictics.

Broad sense Heritability estimates derived only for the M
population werc quite high due to the large genetic variance
estimates used to obtain these values.

Correlations among the characters varied in M, and M. Yield
in M, was negatively correlated with days to first flower
appearance, and days to fifty percent flowering but in M,
positive correlations were obtained between yield and these
flowering parameters. Days to first flower appearance was
positively and significantly correlated with days to [ifty percent
flowering. Plant height was negatively correlated with yield.

Positive and highly significant correlations were obtained
between number of mature pods per plant, pod yield, haulm yicld
and one hundred seed weight in M. but in M,, negative correlations
were cbtained between number of mature pods per plant and other
yield components due to the detrimental effects of the mutagens
at this stage.

Compariscns among varieties under rosette and rosette free

field conditions revealed interesting differences. Performance
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in rosette-free field was better for all the characters studied.
Effects on flowering characters were similar in the two
environments. Plant height in the rosette environment was
drastically reduced in the early maturing varieties, Ex-Dakar and
RRB; less reducticn in height was seen for the medium and late
maturing varieties. Measurement of yield and its components under
rosette conditions showed reduced vield for all the varieties
measured., Early maturing varieties, Ex-Dakar; and RRB produced
few or no seeds at all in this field. Later maturing varieties,
UGA-7, MDR8-19 and RMP-12 viclded about 50% of the yield obsecrved
for them in the rosette free environments. Effects of the
radiation dosages in the rosette environment were similar with
that of the rosette free environment fcor all the characters
measured.

Results on disease incidence and disease severity taken on
these irradiated populations compared with the control dose showed
that dosage levels 20 and 25kr may lead to obtaining plants with
increased resistance in the early maturing varieties and RRB and
plants with earliness and disease resistance in late maturing
varieties, in further screening at M, upwards: the resistant
receséive genes would express themselves phenotypically in the
populations at the dosages that produced significantly different

responses within each variety.
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Correlation between gamma irradiation dosage and various

Appendix I

agronomic characters of groundnut varieties in M, and M
Correlation Ceoefficients (r)
Character M, M
Germination percentage =0 3563 % -0.2686"
Days bto first flower appearance 0.6008** 0,1644
Days to fifty percent flowering 0,6233** 0.1554
Plant height at harvest ~-0.2885* -0.234¢6
number of mature pod/ plant -0.1870 0.1219
Pod per yield ~0.4003** 0.2079
Haulm yield -0.1177 0.0378
One hunderd seed weight -0.1750 0.0227
Shelling percentage ~-0.4864** 0.2301
*,%* = Significant at 5% and 1% level of probability respectively.
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Appendix I :

Mean performance of groundnut varieties in M and M. generation at (10kr) under rosette and rosette

free field conditions.

Varieties GP CTFFA DTFF FHAH NPP PY HY SP o5

R RF R RY R RF R RF R Er R RF R RFE R RY R RF

M.
RRB 61.0 80.5 26.5 27.0 20.0 30.0 13.8 26.4 3 34 54 1Z2ed 8241 5236 2Z24.3 64.7 15.8 Z8.0
Ex-Dakar 41.0 67.0 27.5 2¢.5 30.5 2%.0 7.3 326.4 2 27 18 178 1186 €550 24.3 70.5 14.& 25.1
MDRE-19 7.00 16.0 28.5 28.0 332.5 232.5 14.5 15.% 15 37 F:0 1885 32976 8485 e€.3 66,6 3I6.4 322.7
Ex.RM 12 £2.0 45.6 25.0 27.40 32.0 31.5 12.0 32.6 2 42 80 1865 149492 4251 ED.5 H2.3 286.0 Z28.6
(F:)
M,

REB 84.5 93.0 25.3 27.5 29,5 Z9.5 2.0 28.5 1 25 8§ 1063 712 4718 &7.5 €2.6 27.5 25.5
Ex-Daker 87.0 3.0 25.0 26.0¢ 28.5 28.5 1g.1 36.3 1 23 3 679 01  40€0 60.& 66.2 20.1 27.0
MDRE-19 74.5 87.5 28.0 27.0 21.0 30.0 17.5 g25.95 14 46 780 1886 275% S645 70.8 71.3 37.% 39.4
UGAR7 77.5 74.0 28.0 28.0 21.0 33.0 17.7 21.5 13 44 829 1562 2266 53%0 €6.56 65.0 35.2 40.4
RMP12 &3.0 73,3 28.0 29.0 21.% 33.0 18.v 2¢.5 13 43 559 1844 3250 6958 69.9% €8B.5 332.8 40.0
EX.RM 12 82.5 86.5 25.5 27.2 30.0 30.0 14.2 31.% 2 43 83 1468 1185 3595 €0.0 67.4 26.1 36.6
(F4)
R , RF = Recsette and Reoseite Free envircenments, respectively.
GP=Germination percentage DIFF&=Days to first flcwer appearance
DTFF= Days to fifty percent flowering FPHARA=Flant height at harvest
NMPP= Number of mature pods per plant PY=Pcd yleld
HY=Haulm yield Oosw=Cne hundred seed weight

5P= Shelling percentage



Appendix III:

Incidence of groundnut rosette (%)

at M. and M, populations during 1998 planting season.

90

after inoculations in the field

Days after inoculation

Dose
Variety ¢, Population
9 16 23 30 37 51 [
RRB U 11 le 2 24 Gl 79 25
1% 7 3 24 37 59 &8 a6
20 7 12 186 21 53 €l 87
25 ki 10 15 18 41 59 KL
30 7 15 26 33 &7 78 a7
a5 10 17 29 44 80 85 8
0 3 9 14 17 43 5% 87
Ex- 15 6 11 2 27 53 a0 96
Dakar 20 q 10 la 23 [ 74 90
2 3 2 12 15 48 81 93
30 2 3 3 14 57 75 e
kL 3 [ 8 16 48 18 94
V] 0 G iy 2 3 7 13
MDR8-19 is D 1] 0 0 0 2 15
20 ¢ 0 2 2 3 12 2
25 ¢! 0 0 2 2 T 15
30 1] 4] 0 2 q 6 2
35 0 0] o 2 q 11 28
a a Q 0 Q 0 o 5
RMP 12 15 0 4] 0 Q 1] 4 15
20 V] a 2 2 2 2 8
25 0 0 0 0 0 5 12
30 7] 1] 0 3 v} ] 22
35 4] 0 0 0 3 v 6
G 0 0 0 0 0 3 8
UGA 7 15 4] G ] o 2 11 26
20 0 0 1] 2 2 ] 23
25 0 0 0 2 & 22 3sg
30 0 0 0 9 2 2 5
3% 0 0 0 7 1l 19 37




Appendix III continues:

Variely Dose 9 16 23 30 37 Hl &5
REB 10 3 14 20 a3 57 €3 73
Ex-Dakar 10 3 3 & 18 39 58 g8
MDRE-19 10 g Q 0 o 0 17 17
rMP 12 10 0 0 0 1] 0 13 13
Ex.RM12Z(F.} 0 o ] 17 22 S6 83 Bo
M, population
RRBE 10 3 10 15 26 5] a7 23
Ex-Dakar 10 1 6 11 17 43 a3 90
MDRE 14 10 0 V] 2 2 2 7 15
RMP 12 10 3] G 0 a 4] 0 8
UGA 7 10 ¢ 0 0 0 0 7 10
Ex.BM12 (F,) a 2 3 g 15 47 g6 93
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