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ABSTRACT

Interactions between the cyst nematode Heterodera glycines and charcoal rot fungus (Macrophomina phaselolina)
in susceptible cultivars JK and Williams and Katol as a resistant cultivar were studied in greenhouse conditions.
Treatments were evaluated by factorial test with two factors treatment and cultivar, six treatments of inoculation
including healthy plants, nematode alone, fungus alone, primary inoculation with fungus and two weeks later with
nematode, primary inoculation with nematode and two weeks later with fungus and inoculation with fungus and
nematodes simultaneously. Experiments were conducted in three levels of cultivars in Random Complete Block
Design with five replications. Twenty eggs and second stage juveniles of nematode and two microliters of spore’s
suspension per gram of soils were inoculated at two leaves stage of the seedlings. The inoculated seedlings were
kept at 25-27 °C in greenhouse conditions. The growth factors, yields of plant, disease severity and nematode
reproduction factor were evaluated after five months. In Katol resistance cultivar, the severity of charcoal rot
disease did not show significant difference in treatments and there was no interaction. In JK susceptible cultivar,
the severity of disease was the same in the treatments and reproduction occurred in all treatments but was not
affected by fungal treatment. In Williams cultivar, inoculation with fungus and then nematode, the disease severity
was significantly different from other treatments so that it can be stated that there was interaction between fungus
and nematode but nematode reproduction was not affected by fungal treatments.
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Table 1. Analysis of variances of measured traits in interaction of soybean cyst nematode Heterodera
glycines and Macrophomina phaseolina on soybean cultivars

Sources of Variation — df Fresh Root Dry Root Fresh Shoot  Dry Shoot  Disease Reproduction Final

Weight Weight Weight Severity Factor Population
Repeat 4 0.9 ns 0.05 ns 0.07 ns 4.22 ns 0.75 ns 5.63 ns

Cultivar 2 139.65 ** 62.38 ** 423.14 ** 75.34 ¥*  338.04 ** 1536.91 ** 8762.28 **
Treatment 5 3.99 ** 1.55 ** 4.09 ** 158.23 ** 388.63 ** 677.56 **
Treatment*Cultivar 10 2.34 ** 0.77 ** 0.66 ** 37.8 ** 154.15 ** 369.25 **

Error 68 0.76 0.12 0.07 3.75 0.8 5.75

Total 89

Qo ys V Jlei mhans )0 Jlo gime s FF s 10 0 Jlaxal jo s sme s F (ls ixe e 1S
Ns: non-significant, *: significant at 5% probability, **: significant at 1% probability
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Table 2. Mean comparison of growth indices in different treatments (The same letters in each column
have not significant difference).

Cultivar Treatment Fresh Root Weight Dry Root Weight (g) Fresh Shoot Dry Shoot Weight
(e Weight (g) ()

C 5.8° 3.74° 12.05° 5.2°
F 5.67° 3.66™ 10.53° 4.14%
z FN 5.6° 3.61% 10.53° 4.53"%
g N 4.44° 3.1 9.83° 3.41¢
NF 5.68° 3.67% 10.43° 4.85%®

F+N 5.38° 3.43°%¢ 9.85°¢ 4.02¢

C 444 2,96 9.95°¢ 3.33¢

F 2.57% 1.58° 5.8° 2.78¢

- FN 2,51 1.47% 6.33% 2.54F
7 N 3.67% 2.19¢ 4.87¢ 2.46°
NF 2.63% 2.53% 6.02 " 3.25°¢

F+N 1.97% 131% 4.86¢ 1.86¢

C 1.95¢ 1217 6.72¢ 241°

< F 0.64° 045" 223 08"
= FN 0.59°¢ 0.59¢" 2,03 0.81"
g N 2.37¢ 0.67" 3.25" 1.44"
@ NF 0.62° 0.324 281 1.98"
F+N 0.6° 0.351 1.98' 0.89"

F: fungus alone, FN: primary inoculation with fungus and two weeks later with nematode, N: nematode alone, NF:
primary inoculation with nematode and two weeks later with fungus, F+N: inoculation with fungus and nematode

simultaneously and C: control (healthy plants).
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Table 3. Mean comparison of yield components, disease severity, reproduction factor and final population
of nematode in different treatments (The same letters in each column have not significant difference).

Cultiv Treatment Disease Reproduction Final Population | Fresh Pod Dry Pod Total Grain
ar Severity Factor (J2 and egg) Weight (g) Weight (g) Weight (g)
C 0¢ 0¢ 0¢ 10.7° 8.17° 18.24*
F 1.16¢ 0¢ 0¢ 9.03° 7.47° 17.83°
- FN 1.37¢ 0.22¢ 13200¢ 9.25™ 7.39° 17.8°
) N 0¢ 0.28¢ 16800¢ 7.8¢ 5.94¢ 17.22°
= NF 1.32¢ 0.08¢ 4800¢ 9.78" 7.66° 17.81°
F+N 1.51¢ 0.15¢ 9000¢ 9.12™ 7.36° 17.88*
C 0¢ 0¢ 0¢ 9.25™ 6.77° 16.37°
F 5.07°¢ 0¢ 0¢ 4.83F 269" 6.64¢
FN 5.98¢ 21.67%® 1300200® 5.62°¢ 2.59F 6.38¢
= N 0 22.26° 1335000° 4.73" 3.6° 8.89°
NF 5.08°¢ 20.45° 1227000° 45" 341° 7.39°¢
F+N 6.08° 21.22% 1273200® 4.01¢ 1.53" 3.68¢
C 0¢ 0¢ 0¢ 8.87° 6.27° 14.49°
F 9.77° 0¢ 0¢ 2514 1.99¢ 3.33¢
= FN 10.91° 7.73¢ 463800° 3.58" 228 5.41¢
E N 0¢ 8.39° 503400° - - -
g NF 10.73° 7.88¢ 472800° - - -
F+N 14.51° 7.74° 464400° - - -

F: fungus alone, FN: primary inoculation with fungus and two weeks later with nematode, N: nematode alone, NF:
primary inoculation with nematode and two weeks later with fungus, F+N: inoculation with fungus and nematode

simultaneously and C: control (healthy plants).
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