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Abstract 
 

Cowpea and mung bean seeds pelleted with Avicennia marina (Forssk.) Vierh parts powder including leaves, stem, 
pneumatophore were investigated at different intervals of 0 and after 30, 60, 90, 180 and 360 days stored under 4 and 30˚C. 
Both crops showed improved germination, plant length and plant weight at all storage period upto 360 days but maximum 
result was accounted upto 90 days interval. Temperature of 4˚C was suitable for storage of pelleted seeds and caused 
reduction in root knot infection by reducing the number of galls and egg masses per root system in both crops upto 360 days. 
Leaves and stem powder used as pelletizing material gave better results followed by pneumatophore powder of A. marina. 
Pyrex (pyrophyllite) had a least effect on germination and growth parameters in contrast to other treatments.  

 
Introduction 
 

The process of enclosing a seed with some material 
around and convert the seed from oddly shaped and light 
density to uniform, heavier and round as possible is 
regarded as seed pelleting. The materials surrounding the 
seed provides nutrition to young seedling and helps to 
maintain natural water holding potential (Krishnasamy, 
2003). The advantage of smaller pelleted seeds was 
minimizing uptake of harmful chemicals from soil, 
thinning problem, gap filling, improving germination, 
establishment of seeds and the farmers plant these seeds 
in accurate and precise way (Bharathi et al., 2003). 
Researchers used different botanicals like leaf powder of 
Arappu, Pongamia, Neem and chemicals including 
ZnSO4, Captan, Borax, Imidacloprid, KH2PO4, KNO3, 
K2SO4 as a filler materials which suppresses soil borne 
diseases leading to enhancement in growth parameters of 
crops (Manjunath et al., 2009; Kavitha et al., 2009; 
Masuthi et al., 2009; Gupta & Aneja, 2000).  

Grey mangrove, Avicennia marina (Forssk.) Vierh, 
belongs to the family, Avicenniaceae, is located in Sindh 
and Balochistan provinces of Pakistan and covers an area 
of almost 600, 000 hectares (Mirza et al., 1988). A. 
marina is classified as halophytic plant which can tolerate 
approximately 90 ‰ of salt concentration compared to 
other mangrove species (Macnae, 1966; Burchett et al., 
1984, 1989). The chemicals present in mangroves act as 
antibiotic, antiviral, antibacterial and antifungal purposes 
(Miles et al., 1999; Combs & Anderson, 1949; Jamale & 
Joshi, 1978; Ross et al., 1980).  

Several researches were hypothesized that some 
phenolic substances (toxic substances) might release from 
these mangrove into soil which suppressed the activities 
of phytonematodes and other mycoflora and improved the 
growth of crop plants (Mehdi et al., 1999; Shaukat et al., 
2003; Tariq & Dawar, 2010, 2011). Phytonematodes 
particularly root knot nematodes (Meloidogyne spp.,) are 
considered as most destructive pathogens whose primary 
symptoms is the formation of typical galls on the roots of 
host plant. Due to formation of galls, various other 
symptoms were noticed including changes in morphology 
and physiology of host plants, stunted growth, temporary 

wilting, premature shedding of leaves, chlorosis and 
nutritional deficiencies (Agrios, 2004; Abad et al., 2003; 
Karssen & Moens, 2006; Oka, 2010). 

Information regarding A. marina in seed pelleting is 
lacking. Hence, the present study was designed to 
investigate the effect of cowpea (Vigna unguiculata L. 
Walp) and mung bean (Vigna radiata (L.) Wilczek) seeds 
pelleted with A. marina parts powder on growth 
parameters and infection of Meloidogyne javanica 
(Treub) Chitwood on roots. 
 
Materials and Methods 
 
Plant material: A. marina parts (leaves, stem, 
pneumatophore) were collected from Sandspit, Karachi, 
Pakistan, washed with distilled water to remove dirt 
particles and dried under shade. The plant materials were 
powdered using an electric grinder and stored in an 
airtight container for further studies. 
 
Seed pelleting: Seeds of cowpea and mung bean were 
surface sterilized using 1% sodium hypochlorite, 
thoroughly washed with MgSO4 (0.1 M) solution and dried 
aseptically under laminar flow hood. Leaves, stem and 
pneumatophore powder of A. marina was separately mixed 
with pyrex (pyrophyllite) and pelleted the cowpea and 
mung bean seeds using sterilized gum Arabic solution 
(2%). To assess the effect of pyrex, seeds were pelleted 
with only pyrex mixed with sterilized distilled water. These 
pelleted seeds were air dried under laminar flow hood. The 
seeds were placed in air tight container and stored under 
4˚C (refrigerator) and 30 ˚C (incubator) for 360 days. At 0 
day and after 30, 60, 90, 180 and 360 days interval growth 
parameters and root knot nematode were observed. 
 
Preparation of root knot nematode inoculums: Infected 
roots of egg plant (Solanum melongenosa L.) with M. 
javanica (Treub) Chitwood were collected from 
University of Karachi garden and the root knot species 
were identified using perennial pattern (Taylor & 
Netscher, 1974). To extract eggs of M. javanica McClure 
et al., (1973) technique using 1% Sodium hypochlorite 
solution was followed. For obtaining freshly hatched 
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juveniles J2, suspension of eggs were poured on a cotton-
wool filter and incubated at 26 ± 2˚C. Juveniles were 
collected within 72 h and used as inoculum for pot 
experiment. 
 
Experimental setup: At 0 day of seed pelleting, two sets 
of pots were maintained for assessment of temperatures 
effect on cowpea and mung bean. Pots were filled with 
300 g sandyloam soil (74% sand, 16% silt, 10% clay) 
having pH 8.1 and 40% moisture holding capacity (MHC) 
(Keen & Raczkowskii, 1922). The treatments of pelleted 
seeds including pyrex only, leaves + pyrex, stem + pyrex, 
pneumatophore + pyrex and control (without pelleted 
seed) were sown in pots (5 seeds per pot). Concept of 
seed pelleting with combination of A. marina parts and 
pyrex was previously described by Tariq & Dawar (2011) 
in which these combination was used in preparation of 
pellets in controlling of root rot fungi. Each treatment was 
replicated three times and set in a complete randomized 
design on screen house bench. Ten days after germination 
of seeds, approximately 2000 freshly hatched M. javanica 
juveniles (J2) were introduced into holes made around 
roots of each seedling. After 50 days of inoculation of J2, 
data were collected for germination, plant length (cm), 
plant weight (g), number of galls per root system and 
number of egg masses per root system. The above 
procedure with two sets of treatments was repeated at 30, 
60, 90, 180 and 360 days of interval. 
 
Data analysis: The entire data were analyzed using three-
way ANOVA. The means were separated by using 
Fisher’s least significant difference (LSD) at p<0.05. For 
the homogeneity of variance, percentages in germination 
were arcsine transformed (Sokal & Rohlf, 1995).  
 
Results 
 
Effect on germination: Seed pelleting with A. marina 
leaves, stem and pneumatophore powder on cowpea and 
mung bean seeds showed a great influence on germination 
when stored for 0 and after 30, 60, 90, 180 and 360 days 
at 4 and 30˚C. Maximum germination was recorded when 
leaves pelleted seeds of cowpea and mung bean were 
stored for 60 days interval at 4 and 30˚C. After 90 days 
interval, stem pelleted cowpea seeds showed increased 
germination upto 360 days while in mung bean, leaves 
pelleted seeds gave maximum germination after 360 days 
interval at storage of 4˚C. Germination of both cowpea 
and mung bean seeds showed significant (P<0.001) 
increase after 30, 60 and 90 days interval at storage of 4˚C 
which after 180 (76.9 and 81.1 respectively) and 360 days 
(54.9 and 72.2 respectively) start decreasing (Table 1). 
 
Effect on plant length: A gradual increment in plant 
length of pelleted seeds were attained after 30 and 60 days 
interval (31.3 and 35.3 cm respectively) at 4˚C which start 
decreasing after 90, 180 and 360 days (34.9, 29.4 and 
25.8 cm respectively) at 4˚C (p<0.001). In mung bean, 
maximum plant length was observed after 90 days (33.3 
cm) interval which start decreasing after 180 and 360 
days intervals (27.6 and 21.8 cm respectively) at 4˚C 

(p<0.001). Leaves pelleted seeds in cowpea and leaves, 
stem pelleted seeds in mung bean showed significant 
result (p<0.001) in enhancing plant length as compared to 
other treatments (Table 2). 
 
Effect on plant weight: Pelletized mung bean and 
cowpea seeds with all treatments gave better result of 
plant weight after 30 and 60 days interval. However, 
maximum enhancement in weight was recorded after 90 
days interval in mung bean and cowpea when pelleted 
with leaves and stem powder of A. marina (3.80 and 3.16 
g respectively) at 4˚C (p<0.001) (Table 3). 
 
Effect on root knot infection: It was interesting to note 
that mung bean seeds pelleted with leaves powder of A. 
marina reduced the galls formation after 360 days interval 
when stored at 4 and 30˚C. However, maximum reduction 
was attained after 180 days interval when mung bean seeds 
were pelleted with leaves powder of A. marina (20/root 
system) at 4 and 30˚C compared to control (198, 211/root 
system respectively) (p<0.001). All treatments were also 
significantly efficient (p<0.001) in reducing gall formation 
on cowpea plants. Highest reduction in gall per root system 
were recorded when stem powder was pelleted on cowpea 
seeds (21/ root system) after 90 days interval followed by 
leaves pelleted seeds (31/root system) at 4˚C. Pyrex 
pelleted seeds was not effective in controlling gall 
formation on both crops at 4 and 30˚C (Table 4). 

Maximum reduction in egg masses per root system 
were attained after 90 days interval when cowpea seeds 
pelleted with stem powder stored at 4˚C followed by leaves 
powder (p<0.001). Mung bean seeds pelleted with leaves 
powder showed maximum reduction of egg masses per root 
system after 180 days interval at 4˚C. Pneumatophore 
pelleted seeds also showed reduction in egg masses per root 
system but its effect was comparatively less than leaves and 
stem powder. However, only pyrex pelleted seeds had a 
little effect on reduction on egg masses compared to 
control. Temperature of 4˚C gave more pronounced result 
in contrast to 30˚C on both crops (p<0.001, 0.01) (Table 5). 
 
Discussion 
 

Present results demonstrated that cowpea and mung 
bean seeds pelleted with all parts of A. marina showed 
germination upto 360 days interval when stored at 30 and 
4˚C temperatures. However, 90 days storage interval gave 
maximum plant length and weight in seeds pelletized with 
leaves and stem powder compared to non palletized seeds 
which showed decline in growth parameters after 60 days 
interval. It was thought that a pelletized seed was heavier 
in weight and easily comes in contact with soil and 
process of imbibition occurs. Our results can be compared 
with other studies on seeds of tomato and cowpea when 
pelletized with leaves powder of Neem or arappu were 
observed to be better in maintaining seed viability and 
vigour stored for ten months (Maraddi, 2002; Nargis & 
Thiagarajan, 1991). In addition, highest germination 
throughout the storage period and improved quality were 
recorded when soybean seeds were treated with 2 g 
bavistin (Sullivan, 1979).  
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In the present study, seeds of cowpea and mung bean 
pelleted with leaves and stem powder showed good 
germination and viability when stored at low temperature 
(4˚C). It was assumed that low temperature decreased the 
activities of pathogen and metabolism which led to lesser 
deterioration of seeds. Roberts (1972) observed that pathogens 
were suppressed in storage condition due to protective layer of 
insecticide and fungicides which results in enhancement of 
seed vigor and viability. The chemicals or botanicals coated 
around seeds act as a protective layer which might protect the 
seeds been eaten up by birds and animals.  

Present study demonstrated that all the parts of A. 
marina showed satisfactory result but leaves and stem 
observed to be more active in enhancement of growth and 
reduction of gall formation by M. javanica. The leaves 
powder of A. marina which pelletized mung bean and 
cowpea seeds contains chlorophyll molecules which come 
in contact with amino acid and humic acid present in soil 
rhizosphere helps in growth and development of seeds 
which results in higher seed yield and quality (Balaji, 
1990). The root knot nematodes distributed worldwide 
attack on various crops. They damaged roots of crop plant 
and produced giant cells due to which reduction in supply 
of water and nutrition from soil occurs and finally lead to 
the death of plant. Due to treatment applied, the plant cell 
wall becomes harder physically caused inhibition in 
nematodes infection (Oka et al., 1999). Different bioactive 
compounds present in mangrove plants which contains 
steroids, triterpenes, saponins, flavonoids, alkaloids and 
tannins are responsible for antibiotic, antiviral, antibacterial 
and antifungal activities (Bandaranayake, 1998).  

Our result clearly summarized that A. marina parts like 
leaves, stem and pneumatophore used as seed pelleting 
agents has a potential to suppress root knot nematode 
population. Furthermore, growth and viability of seeds also 
increased over a long period of time when stored at cold 
temperature (4˚C). 
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