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Abstract

An experiment was carried out for the control obtreot fungi such a&usarium spp.,
Macrophomina phaseolina (Tassi) Goid., andRhizoctonia solani Kiihn in Sunflower
(Helianthus annus L.) and Mung beanMigna radiata (L.) R. Wilczek). Seeds were
treated with gamma radiatiof%Co) for 0, 2, 8 and 16 minutes intervals and saiw
drenched with different antagonists sucieshoderma harzanum Rifai, Pssudomonas
aeruginosa (Schroeter) Migula andRhizobium meliloti Dangeard. All the antagonists
significantly increased germination percentage ostiength, root length, shoot weight,
root weight, leaf area and showed complete supipress M. phaseolina andR. solani
observed in mung bean and sunflower. In both cropsstly growth parameters
increased as the exposure of gamma rays increaseeas in some cases it decreased.
P. aeruginosa and R. mdliloti were observed to be satisfactory biocontrol agents
followed byT. harzanum whereas all exposure time of irradiation of gameys £°Co)

to seeds of mung bean and sunflower were founc toebt.
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I ntroduction

Radiation considered being an excellent todlSpadaro and Gullino, 2005), chemical
for sterilization, preservation of food andcompounds which is toxic to fungi
other different food engineering processegWashington and McGee, 2000). Although
which gives benefit to the human societythese methods have been effective in
(lvanov et al., 2001; Hyun-Pat al., 2006; controlling soil born pathogens but there are
Sametet al., 2006). The study of the effectssome hazardous effect of these methods
of radiation on plants is a broad andwhich turn the research towards
complex field and work is being done inenvironmentally safe methods as biological
many areas on a large number of planhethods. A large number of studies have
species. It was observed that radiation affetieen devoted to the identification of
the size and weight of plants. There arenicroorganisms able to reduce the activity
variety of control methods used in order t@mf soil-borne pathogens. The efficient bio-
avoid the yield losses due to soil borneontrol agent  produces inhibitory
pathogens such as use of radiations compounds, competitive for space and
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nutrients and secretes chitinolytic enzymegamma-rays with time periods of 0, 2, 8 and
(Zimand et al., 1996). Among the 16 mins. The seeds were irradiated at the
rhizosphere organism$seudomonas is a Department of physics, University of
free-living bacterium which enhancesKarachi.
emergence, colonize roots, improves seed The irradiated seeds were sown in 8
germination, root development, mineralcm diameter, plastic pots, each containing
nutrition and water utilization, and can alsa300 g soil. Soil used was obtained from
suppress plant diseases and stimulatexperimental plot of Department of Botany,
overall plant growth. The manipulation ofUniversity of Karachi. The sandy loam soil
crop rhizosphere by inoculation withcontaining (sand, silt, clay, 60, 22 and
Pseudomonas for biocontrol of plant 18%), pH ranged from 7.1-7.5 with
pathogens has shown considerable promiseoisture holding capacity (MHC) of 29%
(Siddiqui and Mahmood, 1999). Similarly, (Keen and Raczkowski, 1992), total
presence of rhizobia in the rhizosphere magitrogen 0.077-0.099% (Mackanzie and
also protect the host root from damagéVallace, 1954), 3-4 sclerotia/g oM.
caused by pathogens (Siddiqui and Husaiphaseolina g-* as found by wet sieving
1992). Trichoderma species have beentechnique (Sheikh and Ghaffar, 1975), 5-
reported as effective biological control10% ofR. solani on sorghum seeds used as
agents against most of soil born diseasdsits (Wilhelm, 1955) andrusarium spp.,
(Ahmede al., 2003; Robertst al ., 2005). 3500 cfu ¢ as assessed by soil dilution
Therefore, present work indicates théechnique (Nash and Synder, 1962). Twenty
application of antagonists to soil and seedsil of aqueous conidial or cell suspension of
of sunflower Helianthus annus L.) and antagonists likel. harzanum (100x1G cfu
mung bean\(igna radiata (L.) R. Wilczek) g%, P. aeruginosa (133.33x18cfu g*) and
treated with gamma rays to improve growttR. mdiloti (120x16 cfu g*) were drenched
parameters and control root rot diseases. in each pot. Seeds treated with sterile
distiled water and without antagonists
M aterials and methods suspension were served as control. Pots
Cultures of antagonists lik&. harzianum were watered regularly to maintain
Rifai, P. aeruginosa (Schroeter) Migula and sufficient moisture required for the
R mdiloti Dangeard were obtained fromgermination of seeds. The pots were kept in
Karachi University Culture Collection screen house in randomized complete block
Centre (KUCCC)T. harzianum maintained design. Per treatment three replicates were
on Potato Dextrose Agar (PDA)P. used. Growth observations both on the
aeruginosa on Nutrient Agar (NA)whereas control and irradiated seedlings were
R. meliloti on Yeast Extract Mannitol Agar recorded after 30 days of seed germination.
medium (YEMA). The parameters taken into consideration
Seeds of Sunflower Hglianthus were shoot length, shoot weight, root length,
annus L.) and mung beanV(gna radiata rootweight and leaf area.
(L.) R. Wilczek) were surface sterilized To determine the incidence of fungi,
with 1% calcium hypochloride, dried underone cm long root pieces after washing in
laminar flow hood. The seeds were themunning tap water were surface sterilized
exposed to radiations with Co emitting with 1% Ca(OCH and transferred on PDA
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plates supplemented with Penicillin @sunflower (9.74 cm) was irradiated with
100,000/liter and streptomycin @ 200gamma rays %{Co) for 8 min., (P<0.01).
mg/liter at 5 pieces per plate. Petri disheResult showed thaP. aeruginosa and R
were incubated at room temperature (28°Qneliloti were observed to be satisfactory
and after one week, infection of roots bybio-control agents followed by T.
root infecting fungi was recorded. harzianum whereas all exposure time of
Data were subjected to analysis ofrradiation of gamma ray$%Co) to seeds of
variance (ANOVA) followed by the least mung bean and sunflower were found to be
significant difference (LSD) test at P=0.05best in increasing plant height and weight.
and Duncan’s multiple range test tolncreased growth parameters were observed
compare treatment means, using statistica both sunflower and mung bean as the
software according to Sokal and Rohlftime of gamma rays exposure increased.

(1995). Effect of gamma rays°{Co) and soil
drenching  with  antagonists caused
Reaults significant reduction of root infecting fungi

Mung bean and sunflower seeds treatelike R. solani, M. phaseolina and Fusarium
with gamma rays and soil drenched wittspp. Exposure of sunflower and mung bean
antagonists were germinated after 4 days @eeds with gamma rays at 16 min., and soll
sowing. Results showed that 100%drenching withT. harzianum, R. meliloti
germination was observed when seeds weennd P. aeruginosa caused significant
treated with gamma ray$°Co) at 0, 2, 8 (P<0.05) decrease (22.22%) and complete
and 16 min., and soil was drenched with alteduction (0%) of Fusarium spp., as
antagonists like T. harzianum, P. compared to control (100%R. solani and
aeruginosa and R. mdiloti as compared to M. phaseolina were completely suppressed
control in mung bean seeds (Fig. 1). In cas@%) in almost all treatments except control
of sunflower, seeds irradiated with gammg100%) whenT. harzianum, R. meliloti and
rays f°Co) and soil drenching withR P. aeruginosa drenched in soil and seeds of
meliloti showed an increase in germinatiorsunflower and mung bean were exposed
(87%) (Fig. 1). with gamma rays®Co) at 0, 2, 8 and 16
Application of soil withP. aeruginosa  min., interval (P<0.001) (Fig. 2).
and seeds of mung bean irradiated with
(®%Co) gamma rays for 16 min., causediscussion
significantly (P<0.001) increased in plantExposure of sunflower and mung bean
length (12.83 cm) and weight (0.67seeds with gamma ray¥¢o) at 2, 8 and 16
g)compared to control (11.64 cm, 0.36 g)minutes and soil drenching with antagonists
Root length and root weight werelike T. harzanum, P. aeruginosa and R
significantly (P<0.05) increased whdA. mdiloti showed significant increase in
aeruginosa, R. mdiloti applied to soil and growth parameters such as shoot length,
seeds of sunflower and mung bean wershoot weight, root length, root weight and
irradiated with 2 and 8 min., exposure ofleaf area. Present results were supported by
gamma rays *fCo) (Fig. 1). Leaf area of Hall et al. (1996), Glicket al. (1997) in
plants was observed to be maximum whewhich strains oPseudomonas putida andP.
R. meliloti was drenched in soil and seeds ofl uorescens have been reported to increase
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Figure 2. Effect of gamma radiations and soil drenchinghwiticrobial antagonists on infection % of mung
bean and sunflower. A= 0 min, B=0 minT+harzianum, C=0 min+P. aeruginosa, D= 0 min+R. meliloti, E= 2
min, F= 2 min +T. harazanum G=2 min#P. aeruginosa, H= 2 min+R. mdilcti, I=8 min, J= 8 min +T.
harzianum, K=8 min+P. aeruginosa, L= 8 min+R. meliloti, M=16 min, N=16 min 4T. harzanum, O=16 min+.
aeruginosa, P= 16 min-R. mdilati
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root and shoot elongation in canola, lettucaveight, leaf area and reduce the infection of
and tomato plants. Thapa (2004) reportetbot infecting fungi (Ikranet al., 2010).
that root, hypocotyl, and epicotyl elongation Results from the present study
decreases as the exposure time increasessiAggest that use of antagonists and
group of bacteria are now referred to planirradiation with gamma rays induce
growth promoting rhizobacteria (PGPR)stimulating effect to the plant height and
which participate in many key ecosystemweight which results in promoting the
process such as those involve in theconomy of country. This combination was
biological control of plant pathogen, also helpful in reducing root infecting fungi.
nutrient cycling and seedling establishment
and therefore deserve particular attention foAcknowledgement
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