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Abstract – Field trail was conducted in the wet seasons in
2005 and 2006, to determine the effects of Alectra vogelii a
parasitic weed, on the leaf mineral elements concentration in
15 groundnut varieties at 7 and 9 WAP.These varieties are
UGAIO, UGAII, UGA13, EX-DAKAR, ISNIG 78, ISNIG532,
ISNIG 701, RMP 91, RRB, and MS72-80.The data showed
that leaf potassium concentration was reduced in most
varieties on Alectra inoculated plots. Most groundnut
varieties exhibited increase in leaf phosphorus, calcium,
magnesium and zinc at 7WAP, and decreased at 9WAP
except manganese and magnesium.UGA7, UGA9, ISNIG78
and RRB showed increased concentrations while UGA10 and
UGA13 showed decreased concentrations of most elements at
7 and 9WAP. UGA2, UGA5, UGA6, UGA11, ISNIG532,
ISNIG701, RMP91 and M572-80 showed a reversal of the
effects at 7 and 9 WAP.This study showed that Alectra vogelii
causes a reduction in the mineral elements content of
groundnut; hence reductions in yield of the crop in Nigeria
especially pod development.
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I. INTRODUCTION

Groundnut is a popular cash crop in Nigeria especially
in the northern part. It contains essential elements such as
Nitrogen, potassium, Magnesium, zinc, iron and calcium
as well as 23.4% protein, 1.3% fats and 56.8%
carbohydrates [1].  The crop was introduced into African
continent in 16th century by the Portuguese traders from
Brazil. It belongs to the genus “Arachis”; producing pegs
and being geocarpic bearing flowers on the lower nodes of
the stem [2].It is use as food by boiling the pods,
groundnut oils, and leaves are excellent delicacies for live
stocks such as cattle, goats, horses, and sheep among
others.

Groundnut has been the chief source of income to
Nigeria in the 16th century before the discovering of crude
oil. Since then, the production has decreased drastically
due to pests, disease and noxious weed, such as Alectra
vogelii [3].

This study was conducted in order determine the effects
Alectra vogelii on leaf mineral contents of groundnut
varieties in Nigeria.

II. MATERIALS AND METHODS

Site Preparation, Alectra Seed Inoculants and
Planting Operation

The land was cleared and ridges spaced at 75cm apart
were made using local hoe. It was divided into Alectra

inoculated portion and uninoculated portion which served
as the control. 10 g of Alectra seeds were mixed with 250g
sieved sand (180µm) to form inoculums and shaken
thoroughly for proper mixture. Alectra portion was
inoculated at 2000 seeds/hole, spaced at 20 cm interval for
planting ground seeds by using bottle cork. Plots were
represented by 3m x 3m long ridges.  Plots for groundnut
varieties were replicated 3 times and laid in complete
randomized block design. Fertilizer application was at 30
kg N/ha on the planting day [4].
Observation and Data collection

Pre-harvest parameters were measured at 5 and 9 WAPs
to check for Alectra weed growth support and at flowering
periods in the varieties.  The crop was uprooted using local
hoe, weighed both fresh and dry, and selected crops
separated into roots and shoots, put in labeled envelopes
and dried at 70 0C in the oven. The leaves were then
ground into powdered form using laboratory mortar and
labeled accordingly in polythene bags [5].
Determination of mineral elements

0.5g of the powdered leaves dried at 7 and 9 WAPs was
each wet digested in 125ml conical flasks (as described by
the standard method for Nitric-acid –perchloric acid
digestion) on hot plates [6]. 20ml of digestion mixture
(containing 325ml nitric acid, 10ml sulphric acid and 40ml
perchloric acid) was added to the sample for digestion for
2 hours. The Flasks were cooled after digestion and the
digest was washed with distilled water into a 100ml
volumetric flask, and made up to mark. Calcium, iron,
magnesium and zinc levels were determined using Perkin
Elmer Atomic Absorption Spectrophotometer (AAS)
while phosphorus was determined by way of colorimeter
using spectronic 20 at 440nm wavelength and potassium
was determined using flame photometer.
Statistical analysis

Raw data obtained from inoculated plots were compared
with that of uninoculated control plots using:
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The derived data were then subjected to analysis of
variance (ANOVA) using Gen-Stat [7].Significance
difference between varietal means were compared using
Duncan multiple range test (DMRT) [8].Correlation
coefficient analysis was carried out on some of the
parameters to determine the relationship between them.
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III. RESULTS AND DISCUSSIONS

Of the fifteen groundnut varieties, RMP91 was affected
most by the parasite during harvest. EX-Dakar varieties
and RRB were resistant to the parasite infestations [table
i].This may be due to some of the physiological
adaptations of the crop resulting from the xylem vessel
and phloem cells [9]. Reductions in leaf mineral elements
were witnessed greatly in most varieties at 9 WAP and not
at 7 WAP. This possible suggests that early maturing
varieties of groundnut might escape the infestations by
Alectra vogelii. In the whole, leaf potassium was greatly
reduced at 7 WAP and 9 WAP; resulting in many
physiological changes such as chlorosis, stunted growth,
wrinkle seeds and hollowed pods [10]. EX- Dakar did not
show reduction of leaf concentration of mineral elements
at the sampling periods (table ii) and probably the most
resistant variety of them all.

The study showed that leaf potassium concentration
was reduced by Alectra vogelii in most varieties resulting
in poor pod production by and increased foliage
production.

Table I: Percentage Infestation at Harvest
Variety % infestation
UGA2 8.93
UGA5 25.00
UGA6 29.73
UGA7 9.32
UGA9 5.00

UGA10 14.63
UGA11 33.33
UGA13 11.90

EX - Dakar 0.00
RRB 0.00

15NIG78 4.76
15NIG532 20.00
15NIG701 10.00
MS72-80 17.66
RMP91 44.74

Table II: Effects of Alectra on Leaf Mineral Elements at 7 WAP and 9 WAP

Variety %    Change  in element concentration at 7 WAP and 9WAP

P K Ca Mg Fe Mn Zn
UGA2 30.05d,

-29.36j
-13.26c,
-4.89f

12.23b,
-9.75def

66.92a,
41.45a

-28.42a,
-37.49b

-25.48e,
0.00f

73.82a,
-29.65g

UGA5 20.79ef,
-30.36j

-31.48ef,
-2.57e

25.83a,
1.91bc

-o.74b-e,
29.59ab

32.76a,
-33.97b

20.54e,
0.00f

27.52b,
-29.65g

UGA6 4.65g,
-20.35ij

-26.91de,
16.60b

-9.46g,
-15.02ef

0.00be,
27.75ab

16.03a,
11.50b

27.14c,
-25.48g

0.00f,
-24.06f

UGA7 20.70ef,
-3.91efg

-41.72g,
6.12d

0.00de,
3.27bc

14.89bc,
24.43ab

0.00a,
30.26ab

0.00d,
0.00f

41.33c,
71.47e

UGA9 4.65g,
5.14cde

-24.20d,
15.04b

-2.92ef,
-2.17bcd

17.31b,
8.59bc

-22.24a,
45.40ab

0.00d,
25.00e

38.55c,
0.00c

UGA10 9.76fg,
-4.88e-h

-33.95f,
-9.78g

-8.31fy,
-33.37g

-21.11fg,
5.09bc

-24.03a,
26.11ab

-20.00e,
-20.54g

-4.38fg,
0.00c

UGA11 31.O7de,
-4.44e-h

-48.55hi,
-18.34i

6.76bcd,
-6.24cde

17.78b,
41.67a,

11.50a,
-33.97b

-25.48e,
0.00f

11.62g,
-35.09h

UGA13 -15.08h,
-18.60hij

-27.25de,
-15.70h

-9.98g,
-1.77bcd

-4.11c-f
-9.19c

0.00a,
-13.06b

0.00d,
26.06e

-31.52h,
-48.00i

EX- Dakar -8.14h,
70.10a

-47.67gh
-2.95e

0.00de,
7.64ab

-16.59efg,
9.5cb

19.17a,
-30.83b

147.72a,
34.49d

60.00b,
-47.81i

ISING78 11.28fg,
0.00def

-54.28i,
10.63c

6.13bcd,
-17.57f

-31.30g,
12.70abc

123.08a,
-13.06b

4.83d,
57.54b

-54.24i,
58.71a

ISING532 63.23ab,
17.24bc

-14.75c,
-5.82f

6.0Ibcd,
-12.37ef

-8.69def,
-0.89bc

-10.28a,
156.30a

34.49c,
-20.00g

0.00f,
8.68b

ISING701 71.94a,
-1464ghi

23.86a,
-19.21i

8.64bc,
-34.78g

1.15b-e,
16.67abc

-10.28a,
-11.50b

25.00c,
26.03de

12.85e,
0.00c

RMP19 56.53bc,
-12.21f-i

-16.68c,
-32.22i

8.03bc,
-38.77g

3.56bcd,
23.15ab

-29.07a,
-11.50b

34.49c,
68.11a

-11.58g,
-16.91e

RRB 66.81ab,
25.69b

2.63b,
22.32a

0.00de
-14.78g

-3.60c-f,
16.67abc

19.17a,
-10.28b

0.00d,
0.00f

19.70de,
-22.97f

MS72-80 50.00c,
10.28cd

3.82b,
-1.08e

4.85cd,
116.60a

-3.37c.f,
-8.78c

91.39a,
-20.56b

68.11b,
47.18c

0.00f,
-11.49d

±SE ±3.88,
+4.46

±2.15,
±0.62

±2.14,
±3.15

±5.97,
±8.98

±48.68,
±44.52

±15.02,
±7.81

±2.84,
±0.78

Note : means followed by the same letter(s) in each column are not significantly different (P< 0.05) using Duncan multiple range test
(DMRT),WAP (weeks after planting ), P (phosphorus),K (potassium), Ca (calcium), Mg (magnesium), Fe(1ron), Mn (manganese),and
Z (zinc) . Data above in each column are 7WAP and those below are 9WAP.
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IV. CONCLUSION

Out of the fifteen (15) varieties, EX-Dakar and RRB
were the best and should be grown to revive ground
production. Early cultivation of the crop is also
recommended to escape the infestation periods. More
research should be carried out aimed at controlling this
parasitic weed and reducing its effects on groundnut.

ACKNOWLEDGMENT

The author is grateful to the following: Mr. Titus
Simeon, Mr. Ojima Suleman, Institute for Agricultural
Research (IAR) Samaru, Zaria, and Prof. S.O Alonge;
Department of Biological science, Ahmadu Bello
University, Zaria, Nigeria, for their helps.

REFERENCES

[1] C. Harkness. Groundnut research in Nigeria. Samaru Conference
paper No7, 1976, pp. 1-3.

[2] D.R Hoagland, T.C.A. Broyer. Accumulation of Salt and
Permeability in plant Cell. Journal of General Physiology 25,
1942, pp.865-880.

[3] S.T.O Lagoke, V. Parkinson. Parasitic weed and control methods
in Africa.  In: K.H Linke. Technical Manual for parasitic weed
Research for Extension, Kliwer Academic publishers, Dordrecht,
the Netherlands, 2001, pp. 36-40.

[4] A.F. Mohammed, P.F Farah, J.S Bedi. The physiology and
Control of parasitic weed in legumes. Indian Journal of weed
science 6:96-100, 1981. In: weed abstract vol. 39, pp. 525.

[5] B.A. Olunuga, I.O. Akubundu. Weed problems and control
practices in field and vegetable crops in Nigeria. In: I.O.
Akubundu (ed.) weed and their control in the humid and sub-
humid tropics, Ibadan, Nigeria, IITA Proceedings, 1980, 3, pp.
138-46.

[6] S.O. Alonge, S.T.O. Lagoke, C.O. Ajakaiye. Cowpea reactions
to Alectra vogelii 1: effect on growth. Crop Protection, 2000;
20, pp.283-290.

[7] D.B. Duncan. Multiple Range and Multiple ‘’F’’ test. Biometric,
1955; 11, pp.1-42.

[8] Lawes Agricultural Trust. Gen-Stat- A Generalized Statistical
program. The Numerical Algorithms GROUP Ltd,1980, U.K.

[9] I.D.K.Atokple, B.B. Singh, A.M. Emechebe. Yield loss in
cowpea due to Striga infestation. Paper Presented at the 19th

Annual Conference of weed science society of Nigeria held at
IAR/ABU Zaria. December 1-5, 1991, pp.34-39.

[10] A.M. Emechebe, B.B.Singh. Interaction between some cowpea
lines and two parasitic higher plants Striga gesnerioides and
Alectra vogelii, paper presented at the SAFGRAD Joint Maize,
Cowpea, Sorghum and Millet workshop, 8-14 March,   in
Niamey, Niger, 1997, pp.25-33.

AUTHOR’S PROFILE

Cletus Anes UKWUBILE
Date of Birth: 15TH APRIL, 1982
Degrees:
B.Sc Hons. Biology; 2005 (Ahmadu Bello
University, Zaria, Nigeria)
M.Sc Pharmacognosy; 2010 (Ahmadu Bello
University, Zaria, Nigeria)

Ph.D. Pharmacognosy; 2013 (University of Ibadan, Ibadan, Nigeria)
Areas of Specialization: Natural products, Pharmacognosy, Nanobiology
and Nanomedicine, Crop protection, Drug delivering, Phytotherapy,
Biotechnology, Cancer biology, Molecular biology, Phytochemistry, etc.


