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Abstract: The present investigation has been carried out by in relation to the growth characteristics of horse
gram, Macrotyloma uniflorum such as, root length, shoot length, fresh and dry weight of root, fresh and dry
weights of shoot, leaf area, water contents of the roots and shoots and root gall index were studied as
influenced by controlling root knot nematode, Meloidogyne incognita infecting horse gram by leaf acetone
extract of Aegle marmelos. The egg masses were inoculated at different levels (5, 10 and 15 egg masses). The
characters of nematode- inoculated control plants as shoot and root lengths were found to be decreasing with
increasing levels of egg masses inoculum than control plants (untreated uninoculated plants). Shoot and root
lengths and leaf area of the inoculated treated plants were found to be increasing with increasing
concentrations of the leaf extract (5, 10 and 15 ppm) treatments. The root gall index has been decreased
gradually from 2.67 ± 0.6 at 5 ppm, 1.67 ± 0.6 at 10 ppm and 1.33 ± 0.6 at 15 ppm at 5 egg mass inoculum level.
Similar observation was observed at 10 and 15 egg masses inoculum levels. The root gall indices of the plant
extract- treated plants have been found to be decreasing with increasing concentrations of A.marmelos.
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INTRODUCTION About 2000 plants are susceptible to infection by root-

Plant parasitic nematodes, are capable of reproducing damage results in poor growth, a decline in quality and
on over 2,000 species of plants and are responsible for yield of the crop and have the ability to break the
approximately 50% of overall damage [1]. Root-knot resistance of host plant and make it more susceptible to
disease caused by Meloidogyne spp. is a well-known other pathogens [4]. A high level of root-knot nematode
disease  of  many  tropical   and   sub-tropical  crops. damage can lead to total crop loss. Nematode- damaged
Root-knot nematodes, Meloidogyne spp. represent a roots do not utilize water and fertilizers effectively, leading
relatively small but economically important group of to additional losses for the grower. Root-knot
obligate plant parasites. They are distributed worldwide Meloidogyne spp. induce the major morphological and
and parasitize thousands of higher plant species including physiological changes within roots and the yield as well
monocotyledons, dicotyledons and herbaceous and as the quality of affected plants. The proper
woody plants [2]. They reproduce and feed within the decomposition of organic residue in soil plays a key role
roots and usually cause the formation of knots or galls on in changing the soil properties and develops unfavorable
roots of susceptible host plants. The physiology of conditions  for  nematodes  activities  against   host
infected plants is changed, crop yield is reduced and the plants. The organic soil amendments also improved soil
quality of the plant products is affected. More than eighty structure and promotes the growth of the host plant.
nominal species have been described so far, about ten Many plant species are known to be highly resistant to
species  are agricultural pests and four are major pests plant parasitic nematodes, plant pathogens and insect
and distributed World wide in agricultural areas [3]. pests.

knot nematodes all over the world. Root-knot nematode
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Hence, nematode control is very difficult and relies investigation the various growth parameters, such as,
essentially on the use of soil fumigants and non-fumigant shoot length, root length, fresh and dry weights of shoot
nematicides. Generally, nematicides are the quickest and root, leaf area, root gall index were measured after 45
means among the various control measures for drastic days of treatment with different concentrations of
reduction of nematode population in a short time. Several A.marmelos. Horse gram was infected with three different
fumigants and nematicides have been withdrawn from the inoculum levels of the root-knot nematode egg masses of
market in the last few decades, due to concerns about the M. incognita (5,10 and 15 egg masses). The shoot and
environment safety as well as human health [15]. root lengths (cm) of horse gram, M. uniflorum were
Indiscriminate use of synthetic pesticides for controlling measured. The characters of inoculated plants as the
nematodes is likely to give rise to phytotoxicity, shoot and root lengths were found to be decreasing with
environmental pollution and nematode resistance. Unsafe increasing levels of egg masses (5, 10 and 15 egg masses)
use of pesticides may result in poisoning of humans is a inoculum levels than control plants (untreated
problem especially in developing countries. There is a uninoculated plants). Shoot and root lengths were found
need to develop naturally occurring nematicides, which to be increasing with increasing concentrations of the leaf
may be less toxic to man and animals but as effective extract (5, 10 and 15 ppm)  treatments (Table  1 and  2).
against nematodes of various crops as synthetic ones. The results were found to be significantly different
Hence the present study has been done to evaluate the (P<0.001). At the same trend, the root knot nematode,
growth characteristics of horse gram M. uniflorum M.incognita was pathogenic to banana at various
infected with root knot nematode M.incognita treated inoculums levels of 100, 1000 and 10000 juveniles /kg soil.
with leaf extract of A. marmelos. The growth parameters viz. plant height, number of

MATERIALS AND METHODS biomass production in terms of shoot weight were

For   the  present  study,  sterilized   soil   mixers that the shoot and root lengths decreased in all the
(River soil, Garden soil and Red soil) were used in the inoculated untreated plants but there is non - significant
proportion of 2:1:1 ratio. The sterilized   M.uniflorum reduction in plants treated with the higher concentration
seeds were shown in plastic pots of one liter capacity. of leaf extract of Melia azedarach. Highest plant length
The nematode egg masses were collected from the roots was recorded in untreated uninoculated plants.
of infected Acalypa indica plants from near agricultural Pakeerrathan et al. [9] reported that using the green leaf
fields. The egg masses were isolated and separated using manures to control the plant parasitic nematodes
a compound microscope. The egg masses were inoculated improved the plant growth and reduced nematode
at different levels (5, 10 and 15) by pouring them in four infestation in tomato fields. Plants showed quick response
holes in top soil of experimental plants. An equal number to green leaf manures having low C/N ratio. This
of uninoculated pots served as control. After inoculation, facilitated the decomposition of green leaves which
the distilled water was poured for three days and plant release the necessary nutrients such as, N, P and K to the
extract  were  add  in  alternate  days.  The leaf extract of plants. Hence, a positive results against the root knot
A. marmelos was prepared by soxhlet apparatus using nematode and improvement of the plant growth [10].
acetone as a solvent. The different concentrations of leaf In the present study, fresh and dry weights of the
extract (5, 10 and 15 ppm) were made by using distilled roots and shoots were significantly reduced in at the egg
water. After 45 days of treatment, the growth characters masses (5,10 and 15 egg masses)- inoculated plants.
as the root and shoot lengths were measured by scale. While  by  using  leaf  extract,  the  fresh   and  dry
Fresh and dry weights were measured by electronic weights  were  increased with increasing concentrations
balance. Leaf area was measured by graphic method and (5, 10 and 15 ppm) (Table 3, 4, 5 and 6). The results were
root gall index was assessed according to Sasser et al. [6]. found to be significantly different (P<0.001).

RESULTS AND DISCUSSION cultivars of mungbeen mungbean showed that the plant

An ecofriendly approach to control the root-knot shoot weight were adversely affected as the level of
nematode, M.incognita using leaf extract of Aegle inoculum  was  increased  from 500 to 8000 larvae/kg of
marmelos on horse gram, M.uniflorum. For this soil   [11].   The  plant  growth  improved  with  leaf  extract

leaves, leaf area, root length, shoot length and weight and

significantly reduced [7]. Siddiqui and Rehman[8] reported

Pathogenicity test with M. incognita studied on two

growth characters such as, shoot length, fresh and dry



World J. Agric. Sci., 9 (6): 429-434, 2013

431

Table 1: Effect of the root-knot nematode, Meloidogyne incognita and the leaf extract of Aegle marmelos  on the shoot length (cm) of the horse gram,
Macrotyloma uniflorum.

Shoot length (cm) after 45 days treatment 
---------------------------------------------------------------------------------------------------------------------------------------------------------------

Treated
Inoculum level ---------------------------------------------------------------------------------
/No.of egg masses Control Inoculated control 5ppm 10ppm 15ppm
5 84.54±0.31 42.74 ± 0.45 54.73 ± 0.50 69.14 ± 0.12 80.74 ± 0.90
10 40.24 ± 0.29 46.44 ± 0.35 66.07 ± 0.42 70.24 ± 0.35
15 37.24 ± 0.35 43.24 ± 0.15 58.90 ± 0.26 65.67 ± 0.12
Note: Data are the average of three replications * means are statistically significant, P <0.001.

Table 2: Effect of the root-knot nematode, M. incognita and the leaf extract of A. marmelos on the treatments on the root length (cm) of the horse gram M.
uniflorum.

Root length (cm) after 45 days treatment 
---------------------------------------------------------------------------------------------------------------------------------------------------------------

Treated
Inoculum level ----------------------------------------------------------------------------------
/No.of egg masses Control Inoculated control 5ppm 10ppm 15ppm
5 27.13±0.31 20.20 ± 0.4 23.10 ± 0.17 24.86 ± 0.31 26.54 ± 0.12
10 17.10 ± 0.17 20.54 ± 0.31 22.14 ± 0.31 24.26 ± 0.06
15 15.70 ± 0.17 17.20 ± 0.4 19.56 ± 0.04 22.97 ± 0.21
Note: Data are the average  of three replications     * means  statistically significant, P <0.001.

Table 3. Effect of the root-knot nematode, M. incognita and the leaf extract of A. marmelos on the fresh shoot weight (cm) of the horse gram M. uniflorum.
Fresh shoot weight (cm) after 45 days treatment 
------------------------------------------------------------------------------------------------------------------------------------------------------------

Treated
Inoculum level --------------------------------------------------------------------------------
/No.of egg masses Control Inoculated control 5ppm 10ppm 15ppm
5 12.94   ±0.68 3.83 ± 0.10 5.37 ± 0.08 7.12 ± 0.52 12.07± 0.46
10 2.92 ± 0.47 4.93 ± 0.15 5.96 ± 0.23 9.54 ± 0.32
15 2.23 ± 0.03 4.39 ± 0.12 5.23 ± 0.05 8.50 ± 0.52
Note: Data are the average  of three replications * means are statistically significant, P <0.001.

Table 4. Effect of the root-knot nematode, M. incognita and the leaf extract of A. marmelos on the fresh root weight (cm) of the horse gram M. uniflorum.
Fresh root weight (cm) after 45 days treatment 
-------------------------------------------------------------------------------------------------------------------------------------------------------------

Treated
Inoculum level ----------------------------------------------------------------------------------
/No.of egg masses Control Inoculated control 5ppm 10ppm 15ppm
5 3.13±0.52 1.51 ± 0.04 1.61 ± 0.02 1.96 ± 0.01 2.43 ± 0.03
10 1.39 ± 0.05 1.45 ± 0.13 1.89 ± 0.04 2.12 ± 0.09
15 1.01± 0.05 1.16 ± 0.03 1.76 ± 0.09 1.96 ± 0.06
Note: Data are the average of three replications * means are statistically significant, P <0.001

Table 5: Effect of the root-knot nematode, M. incognita and the leaf extract of A. marmelos on the dry root weight (cm) of the horse gram M. uniflorum
Dry  root weight (cm) after 45 days treatment 
-------------------------------------------------------------------------------------------------------------------------------------------------------------

Treated
Inoculum level -----------------------------------------------------------------------------------
/No.of egg masses Control Inoculated control 5ppm 10ppm 15ppm
5 0.91±0.24 0.13 ± 0.01 0.18 ± 0.01 0.37 ± 0.02 0.49 ± 0.01
10 0.11 ± 0.03 0.17± 0.05 0.33 ± 0.21 0.43 ±0.20
15 0.08 ± 0.23 0.14 ± 0.30 0.24 ± 0.13 0.40 ± 0.20
Note: Data are the average value of three replications * means are statistically significant, P <0.001.
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Table 6: Effect of the root-knot nematode, M. incognita and the leaf extract of A. marmelos on the dry shoot weight (cm)  of the horse gram M. uniflorum.
Fresh Shoot weight (cm) after 45 days treatment 
--------------------------------------------------------------------------------------------------------------------------------------------------------------

Treated
Inoculum level ---------------------------------------------------------------------------------
/No.of egg masses Control Inoculated control 5ppm 10ppm 15ppm
5 5.55±0.55 0.97 ± 0.03 1.44 ± 0.06 2.17 ± 0.16 4.18 ± 0.49
10 0.75 ± 0.09 1.31 ± 0.02 1.84 ± 0.14 2.72 ± 0.09
15 0.45 ±0.07 1.20 ± 0.08 1.61 ± 0.11 2.53 ± 0.10
Note: Data are the average  of three replications * means are statistically significant, P <0.001.

Table 7: Effect of the root-knot nematode, M. incognita and the leaf extract of A. marmelos on leaf area (cm2) of the horse gram M. uniflorum.
Leaf area (cm ) after 45 days of treatment2

------------------------------------------------------------------------------------------------------------------------------------------------------------
Treated

Inoculum level -------------------------------------------------------------------------------
/No.of egg masses Control Inoculated control 5ppm 10ppm 15ppm
5 22.88   ±0.93 11.52 ± 0.82 12.02 ± 0.43 13.52 ± 0.50 17.57 ± 0.18
10 10.25 ± 0.34 11.86 ± 0.21 13.23 ± 0.10 15.47 ± 0.57
15 8.27 ± 0.27 10.83 ± 0.54 12.41 ± 0.22 13.08 ± 0.88
Note: Data are the average  of three replications * means are statistically significant, P <0.001.

Table 8: Effect of the root-knot nematode, M. incognita and the leaf extract of A. marmelos  on water content (%) on in shoot of the horse gram M. uniflorum.
Water content (%) in shoot after 45 days of treatment
------------------------------------------------------------------------------------------------------------------------------------------------------------

Treated
Inoculum level --------------------------------------------------------------------------------
/No.of egg masses Control Inoculated control 5ppm 10ppm 15ppm
5 79.65±0.45 69.09 ± 0.31 71.39 ± 0.51 73.42 ± 0.55 74.22 ± 0.44
10 65.42 ± 0.59 70.19 ± 0.46 72.21 ± 0.41 73.89 ± 0.46
15 65.10 ± 0.55 69.19 ± 0.31 71.83 ± 0.36 73.46 ± 0.63
Note: Data are the average value of three replications * means are statistically significant, P <0.001.

treatments with maximum in T  (100 g leaves extract) which probably due to the antihelminthic and nematicidal3

had low root knot index. Reproduction factor as well as
population build up of M. incognita was significantly
suppressed in the extract- treated plants. [12]. The least
fresh and dry root weights were  observed  on  plants
treated with garlic powder. This was as a result of few
galls on the roots of the plant which showed that garlic
powder  was  more effective than the other treatments.
The control (untreated uninoculated) plants had shorter
roots because nematodes invaded the roots creating root
proliferations. Trudgill and Phillips [13] stated that primary
to attacked roots due to feeding or invasions or
withdrawal of nutrients generally reduced the rate of root
extension.

The leaf area of the control (untreated) plants found
to be 22.88 ± 0.93cm and reduced leaf area of the egg2

masses- inoculated plants 11.52± 0.82 cm (5 egg masses),2

10.25±  0.34  cm (10  egg  masses)   and  8.27 ± 0.27 cm2 2

(15 egg masses). While in the leaf extract- treated
experimental plants, the leaf area was increased with
increasing concentrations (5, 10 and 15 ppm). This may be

activities of the medicinal plant, A.marmelos. Similar
observations have been found by Jonathan and
Rajendran [7] in the pathogenic effect of root-knot
nematode M. incognita on leaf area as it reduced in
banana, Musa species (Table   7).

Water content (%) of horse gram, M. uniflorum
infected with root knot nematode and treated with the leaf
extract of A.marmelos was studied. In control plants, the
water contents of the shoots and roots was were found to
be 79.65 ± 0.45 and 92.08 ± 0.16, respectively. While in the
nematode- inoculated control plants, water contents of
the shoots and roots was were found to be decreasing
with  increasing  levels  of  egg  masses  inoculum level.
At different concentrations of A. marmelos, water content
of  the  shoot  was  found  to  be increasing with
increasing concentration of the leaf extract treatments
(Table 8 and 9). Plant stress was caused by M. incognita
and decreased plant growth, nodulation parameters as
well as chemical components. 
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Table 9: Effect of the root-knot nematode, M. incognita and the leaf extract of A. marmelos  on water content (%)   in root of the horse gram, M. uniflorum.
Water content (%)  in root after 45 days of treatment
--------------------------------------------------------------------------------------------------------------------------------------------------------------

Treated
Inoculum level ------------------------------------------------------------------------------------
/No.of egg masses Control Inoculated control 5ppm 10ppm 15ppm
5 92.08   ±0.16 79.32 ± 0.30 82.17 ± 0.25 88.13 ± 0.13 91.97 ± 0.11
10 78.23 ± 0.34 80.72 ± 0.80 87.57 ± 0.37 90.10 ± 0.23
15 70.45 ± 0.36 79.53 ± 0.43 86.15 ± 0.22 88.45 ± 0.33
Note: Data are the average value of three replications  * means are statistically significant, P <0.001.

Table 10: Effect of the root-knot nematode, M. incognita and the leaf extract of A. marmelos  on root gall index of the horse gram M. uniflorum.
Root gall index after 45 days of treatment
--------------------------------------------------------------------------------------------------------------------------------------------------------------

Treated
Inoculum level -----------------------------------------------------------------------------------
/No.of egg masses Control Inoculated control 5ppm 10ppm 15ppm
5 000 3.33 ± 1.5 2.67 ± 0.6 1.67 ± 0.6 1.33 ± 0.6
10 4.0 ± 1.0 2.33 ± 0.5 3.33 ± 1.5 1.0 ± 0.0
15 5.33 ± 1.5 3.67 ± 0.5 3.0 ± 1.0 0.67 ± 0.2
Note: Data are the average value of three replications  * means are statistically significant, P <0.001

Root gall index scale (1-6) according to Sasser et al., (1984)

Index Root galls

1 = Nil
2 = 1-20
3 = 21-40
4 = 41-60
5 = 61-80
6 = 81-100

The efficacy of leaf extract of A. marmelos on the
root-knot nematode, M.incognita infecting the horse
gram, M. uniflorum was elucidated individually on the
root gall index and presented in the Table: 10. With
reference to root gall index the inoculated untreated
control plants showed 3.33 ± 1.5 at 5 egg masses inoculum
level, 4.0 ± 1.0 at 10 level and 5.33 ± 1.5 at 15 level. The
root  gall   index  has  been  decreased  gradually  from
2.67 ±  0.6 at 5 ppm, 1.67 ± 0.6 at 10 ppm and 1.33 ± 0.6 at
15 ppm at 5 egg masses inoculum level. Similar
observation was observed at 10 and 15 egg mass
inoculum levels. The root gall indices of the plant extract-
treated plants have been found to be decreasing with
increasing concentrations of A. marmelos. In the
inoculated control plants, multiple galling was observed
which resulted in significant difference between the
treated and controls [4]. Earlier, Siddiqui et al. [15] have
also observed significant reduction in the number of galls
of M. incognita on crops where  seeds  were  coated  with
aqueous   extracts    of A. indica leaves. Egunjobi and
Onayemi [16] reported that the infection of M. incognita
led to the formation of galls in the root system of host
plants. In the experimental treated inoculated plants,  the

galls formation has been reduced or decreased, with
decreasing dilution of the water extract of leaf of A.
indica. Mendoza et al. [17]. studied that the reduction of
root galls treated with organic amendments than the
control plants. Similar study, Abubakar and Majeed [18]
reported that root-knot nematodes form galls on injured
plant tissue. The galls block water and nutrients flow to
plants, stunting growth, impairing fruit production and
causing foliage to yellow and wilt as well as the presence
of phytochemicals which were found to be toxic to
nematodes. The results revealed that the plants were able
to utilized the available water and nutrients present in soil
for its growth. The least mean plant height and number of
leaves were observed in the control plants in both
varieties and years. This shows that the nematodes
deprived plants of the available nutrients and hence
resulted in poor vegetative growth. Stunted growth is one
of the above ground symptoms of M. javanica infestation
in soils [19].

REFERENCES

1. Abbasi,   W.M.,    N.    Ahmed,    J.M.    Zaki    and
S.S. Shaukat, 2008. Effect of Barleria acanthoides
Vahl. on root-knot nematode infection and growth of
infected    okra  and  brinjal  plants.  Pak.  J.  Bot.,
40(5): 2193-2198.

2. Eisenback,  J.D.   and   H.T.   Hirschmann,  1991. Root
Knot Nematodes: Meloidogyne Species and Races.-
V: Nickle, W. R. Manual of Agricultural Nematology.
Marcel  Dekker, Inc. New York, Basel, Hong Kong.
pp: 191-274.



World J. Agric. Sci., 9 (6): 429-434, 2013

434

3. Karssen, G., 2002. The plant-parasitic nematode 11. Wallace, H.R., 1974. The influence of root-knot
genus Meloidogyne goldi, 1892 (Tylenchida) in nematode, M. javanica on photosynthesis and on
Europe. Koninklijke Brill NV, Leiden, The nutrient demand by roots of tomato plants.
Netherlands. pp: 157-162. Nematologica, 20: 27-33.

4. Lopez, R.H.E.K., 2004. Plant diseases caused by 12. Vaitheeswaran, M. and M. Ibrahim, 2003. Effect of leaf
nematodes. CABI Publish.  Beijing,  China.  pp: 22-28. extract of Leucaenae leucocephala on Phaseolus

5. Rich, J.R., R. Dunn and J. Noling, 2004. Nematicides: mungo infected by Meloidogyne incognita. Indian J.
Past and present uses. In: Nematology: Advances Nematol., 33(1): 21- 23.
and Perspectives, Vol. 2. Nematode  Management and 13. Trudgill, D.L. and M.S. Phillips, 1992. Nematode
Utilization. (Eds.) Z.X. Chen, S.Y. Chen  and D.W. population dynamics, threshold levels and estimation
Dickson. CABI Publishing, Wallingford, UK. pp: of crop. losses. Food and Agriculture Organization of
1041-1082 the United Nations, Rome, Italy. pp: 62-67.

6. Sasser, J.C., C.C. Carter and K.M. Hartman, 1984. 14. Randhawa, N., P.K. Sakhuja and I. Singh, 2002.
Standardization of host suitability studies and Management of root-knot nematode Melodogyne
reporting of resistance to root-knot nematode.USAID incognita in Abelmoschus esculantus through
(United States Agency for International botanical extracts and organic amendments. Indian J.
Development),  Raleigh,   North   Carolina,   U.S.A., Nematol., 32(2): 129-131.
pp:  7-22. 15. Siddiqui, M.A., A. Haseeb and M.M. Alam, 1987.

7. Jonathen, E.J. and G. Rajendran, 2000. Pathogenic Evaluation of nematicidal properties in some latex
effect of root-knot nematode Meloidogyne incognita bearing plants. Indian J. Nematol., 17: 99-102.
on banana, Musa sp. Indian J. Nematol., 30(1): 13-15. 16. Egunjobi, O.A. and  S.O.  Onayemi,  1981. The

8. Siddiqui, M.A. and B. Rehman, 2012. An eco- friendly efficacy of water extract of neem (A. indica L.) leaves
approach for the management of root knot nematode as systemic nematicides. Nig. J. Plant Prot., 5: 70 - 74.
affecting chickpea. Acta. Biol. Indica, 1(1): 51-54. 17. Mendoza,  N.M.,  A.  Jeyaprakash, H.B. Jansson,

9. Pakeerathan, K., G. Mikunthan and N. Tharshani, R.A. Damora and B.M. Zuckerman, 1987. Control of
2009. Eco-Friendly Management of root-knot root knot nematodes on tomato by lectins. J.
Nematode Meloidogyne incognita (Kofoid and Nematol., 14: 39-44.
White) Chitwood using different green leaf manures 18. Abubakar, U. and Q. Majeed, 2002. Use of animal
on tomato under field conditions, Am-Euras. J. Agric. manure for the control of root knot nematodes of
and Environ. Sci., 6(5): 494-497. cowpea. J. Agri. Envi., 1(1): 29-33

10. Sullivan, P., 2003.Overview of cover crops and green 19. Sardanelli, S. and F. Elision, 2005. Nematology series,
manures: Fundamentals of Sustainable Agriculture. NDRF Fact Sheet,  4: 14. 
Appropriate technology. Transfer for rural
areas.(http://attra.ncat.org/attra.pub/cover crop.html).


