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ABSTRACT

Epidemiology of groundnut rosette virus (GRV) was investigated over a three -
year period at Samaru, Northern Guinea Savanna of Nigeria. Significant positive
correlations were obtained for the following: incidence of GRV andnumber of alate aphids
trapped; temperature and age of plants; temperature and number of alate aphids trapped;
relative humidity and incidence of GRV. Conversely, a significant negative correlation
was obtained between age of plants and' number of alate aphids trapped; relative humidity
and number of alate aphids trapped; and relative humidity and sunshine hours. Seventy
percent of the aphids trapped were A. craccivora, while the proportion of A. jabae, A.
gossypii and M. persicae were 15, 9 and 6%, respectively. The susceptible groundnut
genotype, 48-1158, had the highest incidence of aphids and GRV disease, followed in
descending order by the moderately resistant RRB and the resistant RMP91 genotypes.

INTRODUCTION
Groundnut rosette virus (GRV) is the most important factor limiting the production

ofgroundnut (Arachis hypogaea L.) in Africa especially in Nigeria (Brunt and Bonney,
1964; Rossel, 1977; Alegbejo, 1997). It is transmitted persistently by Aphis craccivora
Koch (Rossel, 1997; Misari et al., 1988), My'lJJS persicae Sulzer and Aphis gossypii Glover
(Todd et al., 1993; Alegbejo, 2000a).

An epidemic of the disease occurred in Nigeria in 1975 and destroyed an estimated
0.7 million hectares of groundnut (Yayock et al., 1976). Another epidemic occurred in
1985.with near total loss of yield in some parts of the northern states (Misari et al., 1988).
The epidemics were associated with outbreaks of the aphid vector. This study was
therefore conducted to detennine the epidemiology of GRV at Samaru, Northern Nigeria.

MATERIALS ANDMETHODS
The trial was conducted in the 1997, 1998 and 1999 wet seasons at the Institute for

Agricultural Research (I.A.R.) farm at Samaru (Latitude 110 l1'N, longitude 70 38'E,



96 M.D. ALEGBEJO

altitude 686m) where the disease is endemic. The treatments were three groundnut
genotypes, 48-1158 (highly susceptible), RRB (moderately susceptible), and RMP91
(resistant). The experiment was set up on June 4th, 5th and 7th 1997, 1998 and 1999
respectively as a randomized complete block design with four replicates, Each plot
consisted of one hundred plants on five ridges 6.0 x 3.0m. The plots were separated by
a boarder zone of 1.0m. Two seeds were sown per hole at 30cm apart. Seedlings were
fertilized with single superphosphate two weeks after germination (WAG) at the rate of
250kglha. The field was weeded four times at 3, 6, 9 and 12 WAG. Two plastic trays
(4Ox 20x lOcm) with the inside painted yellow to attract aphid vectors of GRV were set
up in each plot (Evans and Medler, 1966). Each trap was held 46cm above ground level
on cement blocks against a contrasting background of bare soil. The trays were two-thirds
filled with a solution containing 98% water, 1.5% teepol detergent and 0.5% formalin
preservative. Trapped aphids were collected once each week and identified by Mr. M.
Chori (Assistant Curator, Insect Museum, LA.R. Samaru). The liquid in the water trap
was changed after which week's collection of aphids. Counts of GRV-infected plants were
made at 8-day intervals throughout the wet season (June - November). The severity of
symptoms on individual plants was ranked according to a scale of 1-5, where 1 = no
symptoms; 2 = leaf symptoms, but no stuming.and 3-5 = leaf symptoms with stunting
varying from slight to more than 70% (Olorunju et al., 1991).

Each year, serological tests were carried out between the test virus and monoclonal
antibodies to (the standard monoclonal used world wide,) potato leaf roll virus (SCR6)
obtained from the Scottish Crops Research Institute, U.K. using the Triple Antibody
Sandwich Enzyme Linked Immunosorbent Assay (TAS-ELISA) test (Rajeshwari et al.,
1980). Leaf samples from healthy plants were used as control. ELISA values were read
using the Dynatech Micro reader II (Dynatech Laboratories Inc. Virginia, U.S.A.). The
weight/number of pods and haulms harvested from each plot were recorded. Weekly data
on temperature, relative humidity, rainfall and sunshine hours were collected from the
Agroclimatclcgical Unit of LA.R Samaru (Station 200m from the field) and related to the
abundance of aphids and the incidence of the disease. Yearly variation of these factors
were also determined by comparing the results obtained each year. Correlation analysis
was carried out between climatic factors and the number of aphids trapped per week,
number of GRV-infected plants per week and age of plants. Data on yearly

variation of these factors were analysed using the analysis of variance after which
the Least Significant Difference Test (LSD) was used to separate means that differed at 5%
level of significance (Gomez and Gomez, 1983).

RESULTS
Diseased plants elicited mild to very severe symptoms. Such plants were rosetted

and stunted in appearance. This was accompanied by either chlorosis (chlorotic rosette)
or dark green appearance (green rosette) of the youngest leaves. Some rosetted plants
flowered but few pods and seeds were produced. Symptoms began to show 2 WAG but
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did not develop at the same time on all the plants. The test virus was positively identified
as GRV using TAS-ELISA.

There was a significant positive correlation between the following factors:
incidence of GRV and number of alate aphids trapped; temperature and age of plants;
temperature and number of alate aphids trapped; relative humidity and incidence of GRV
(Table 1). A significant negative correlation was, however, observed between age of
plants and number of alate aphids trapped; relative humidity and number of alate aphids
trapped; and relative humidity and sunshine hours (Table 1). Periods of high rainfall
coincided with periods of low incidence of alate aphids trapped and vice versa. Seventy
percent of the aphids trapped were A. craccivora, 15% were A. fabae Blanchard, while
9% were }to gossypii and 6% were M. persicae. There were significant groundnut
genotype differences in the number of aphids trapped and GRV -infected plants (Table 2).
The susceptible groundnut genotype, 48-115B, had the highest incidence of aphids and
GRV disease, followed in descending order by the moderately resistantly resistant RRB
and the resistant RMP91 genotypes (Table 2).

Table 1: Correlation coefficients of the effect of climatic factors on aphid population and the incidence
of groundnut rosette virus (GRV) at Samaru in tbe 1997 wet season'.

Variables Correlation Coefficients

VI V2 V3 V4 V5 V6 V7

V I - Number of alate +1.00
aphid trapped week'

V2 = Incidence of GRV +0.05 +1.00
week'

V3 = Age of plants (in weeks) -0.55 -0.32 +1.00

V4 = Mean temperature ("C) +0.74 -0.07 +0.75 +1.00

V5 = Mean sunshine (hours) -0.56 +0.50 +0.83 +0.88 +1.00

V6 = Mean rainfall (mm) -0.58 -0.66 -0.31 -0.45 -0.46 +1.00

V7 = Mean relative
humidity (%) -0.56 -0.80 -0.69 -0.88 -0.89 +0.56 +1.00

Values are correlation coefficients at P - 0_05
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Table 1: IDftueace or groundnut genotype on the epidemiology of GRV at Samaru, Nigeria, in 1997

Groundnut Weight of Weight of Mean of Cummulative Disease
pod (t/ha) haulm trapped percentage index

(t/ha) in each of GRV -infected value
plot weeki plants in the (1-5)

trial period

1997 1998 1999 1997 1998 1999 1997 1998 1999 1997 1998 1999 1997 1998 1999

RMP91 0.57 0.56 0.62 9.06 8.50 9.11 38.50 30.50 35.43 4.50 3.54 3.30 1.20 1.10 1.12

RRB 0.33 0.36 0.39 11.80 11.11 11.12 158.50 165.0 175.01 30.00 26.01 27.31 3.40 3.00 3.00

48- 0.27 0.28 0.27 1.58 1.44 1.40 192.30 190.30 194.40 62.50 60.00 62.00 4.00 3.80 3.91

L.S.D. 0.06 0.07 0.09 1.50 1.40 1.45 30.10 28.00 31.12 6.05 4.51 4.52 0.55 0.42 0.43

1 = Values are correlation coefficients at P = 0.05

I •
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Results of the 1998 (Tables 1 and 3) and 1999 (Tables 1 and 4 ) were similar to those of
1997. The highest number of aphids were trapped in 1997 followed by 1999 and least in 1998
(Table 5). Incidence and disease index values followed the same trend. Close observation of the
results across the years indicated that infection of plants was more between 2 to 12 WAG.
Average temperature and sunshine hours were highest in 1997 followed by 1999 and least in 1998
(Table 5)0 Mean rainfall and relative humidity were highest in 1998 followed by 1999 and least
in 1997 (Table 5)0

Table 3: Correlation coefficients of the effect of climatic factors on aphid population and the
incidence ofGRV at Samaru in the 1998wet season'.

Variables Correlation Coefficients

VI V2 V3 V4 V5 V6 V7

+1.00

+0.58 +1.00

-0.54 +0.33 +1.00

+0.76 -0.74 +0.79 +1.00

-0.60 +0.56 +0.58 +0.89 +1.00

-0.61 -0.64 -0.34 -0.46 -0.48 +1.00
-0.67 -0.84 -0.79 -0.90 -0.94 +0.58 +1.00

VI = Number of alate
aphids trapped
week!

V2 = Incidence ofGRV
week'!

V3 = Age of plants
(in weeks)

V4 = Mean tempera-
ture ("C)

V5 = Mean sunshine
(hours)

V6 = Mean rainfall (mm)
V7 = Mean relative

humidity (%)

1 = Values are correlation coefficients at P = 0.05
Table 4: Correlation coefficients of the effect of climatic factors on aphid population

and the incidence of GRV at Samaru in the 1999wet season

Variables Correlation Coefficients

VI V2 V3 V4 V5 V6 V7

VI '" Number of alate +1.00
aphids trapped week'!

V2 = Incidence of GRV +0.60 +1.00
weeJrl

V3 = Age of plants in -0.56 +0.35 +1.00
(weeks)

V4 - Mean temperature +0.78 -0.80 +0.81 +1.00
("C)

VS = Mean sunshine -0.63 +0.59 +0.88 +0.90 .;.1.00
(hours)

V6 •• Mean rainfall(mm) -0.64 -0.67 -0.37 -0.48 -0.50 +1.00
V7 •• Mean relative -0.69 -0.90 -0.81 -0,92 -0.93 +0.60 +1.00

hw:J\idity (%)

1- Values are correlation coefficients at P = 0.05
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Table S: Rf'IAtInndIlp bet\WIeIlthe Inddenc:e orGRV at Samaru and wriatioo in the weather (1997-1999).

Year Average Average Average Climatic factors during the observation
ofapnds disease ofGRV- period (June - October)
trapped index value infected
plorl plants Average Mean Mean Mean

(%) temp eC) sunshine rainfall relative
(hIs) (rom) humidity (%)

1997 129.77 2.87 35.33 27.Cl 8.30 67.'11) 69.30

1998 79.10 2.63 29.85 25.62 7.61 72.31 75.02

1999 82.44 2.68 31.94 26.01 8.01 70.11 73.21

L.S.D. 10.23 0.24 2.00 1.40 0.30 2.75 2.43

DISCUSSION
The study on the epidemiology of GRV at Samaru, Northern Guinea Savanna of

Nigeria shows that there is a strong relationship between climatic factors (rainfall,
temperature, relative humidity, sunshine hours) and the incidence, disease index value and
the number of alate aphids trapped. This is apparently due to the effect of these factors
on the early development and movement of aphid vector population, and the growth of
alternate hosts of GRV (Kemp and Troup, 1978; Alegbejo, 2000a & 2000b).

As earlier observed by Alegbejo (1996) with respect to the epidemiology of pepper
veinal mottle potyvirus (PVMV), the spread of GRV is very fast under conditions optimal
for aphid multiplication and activity «: The optimum temperature for the reproduction of
A. craccivora, A. gossypii and M. peisicae (Alegbejo, 1996) was about 25°C and above.
Peak populations of these vectors of GRV were in early September and November. The
first peak:coincided with the period of rapid spread of GRV when plants were about 10 to
12 weeks old, while the second peak period coincided with the period when groundnut
plants were beginning to dry and aphids were migrating to green crops and alternate hosts
(Alegbejo, 2000a) to survive on before moving to the "fa=ama" areas. Heavy and
consistent rainfall washed off aphids from the groundnut and Kept down the population
before damage was done in the months of July and August. But in 1997 intermittent dry
and wet spells, resulted in a massive build up, early dispersal and survival of aphids,
giving rise to high incidence of GRV. The early rains of that year might have encou-raged
the rapid growth of weed hosts of GRV and its aphid vectors (Alegbejo, 2000b). The
highly susceptible groundnut genotype 48-1158 had the highest incidence of GRV disease
as. well as the highest incidence of alate aphids. followed in descending order by the
moderately resistant genotype RRB and the resistant genotype RMP91. It is therefore

,
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advisable to plant resistant groundnut genotype to reduce the incidence of GRV disease and
alate aphids landing on the crop.

Generally, seasonal fluctuations in GRV corresponded closely to the respectful
fluctuations in the population density of its aphid vectors. The ecology of GRV is being
investigated at Samaroo When this is concluded, a co-ordinate multi-displinary solution
will be put in place to resolve the sporadic occurrence of GRV disease (Naidu et al.,
1995).

Early but inconsisted rainfall may be conducive to disease spread because of the
rapid growth of weed hosts of the aphid vectors of rosette disease. Since the disease is not
epidemiologically static, information gathering should be continuous. An in depth study
of the variability in the three components of the disease. Identification of the dry season
hosts of the three components of the rosette disease should be initiated.
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