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EFFECTIVENESS OF SOIL SOLARIZATION FOR CONTROL OF HETERODERA
CICERI AND PRATYLENCHUS THORNEI ON CHICKPEA IN SYRIA
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Summary. A field experiment was conducted during summer 1989 to investigate the effect of soil solarization on the control of Heterodera
ciceri and Pratylenchus thornei and yield of chickpea in Syria. The soil populations of both nematodes were greatly reduced in all solarized
plots and nematode numbers were also reduced in chickpea roots collected in mid April. The fresh weight o% the plants and grain yields of
chickpea were significantly increased in plots solarized for 6 or 8 weeks.

Soil solarization has been tested against Pratylenchus
thomei Sher et Allen on chickpea (Cicer arietinum L.) in
Syria (Greco et. al., 1990), but no information is available
on the effect of this control method on Heterodera ciceri
Vovlas, Greco et Di Vito. Therefore a field trial was un-
dertaken in 1989-90 to assess the efficacy of soil solariza-
tion against H. ciceri and to confirm its effect on P. thornei.

“Materials and methods

The experiment was established in soil infested by the
two nematodes at Tel Hadya. The field was divided in 24
plots of 9 m? (4 x 2.25) each, spaced 50 cm apart. The
experimental design was a randomized block with four rep-
lications. Treatments consisted of mulching the plots with
transparent polyethylene film 50 um thick for 2, 4, 6 or 8
weeks ot no polyethylene cover but application of 10 kg
a.i./ha of aldicarb, a half dose at sowing and the other half
after the emergence of the chickpeas. Four plots were un-
treated as controls. To improve heat conductivity, the
field was irrigated before covering the plots on 12 July
1989. Soil temperatures at 5, 15, and 30 cm depth were
tecorded daily at 2 p.m. in mulched and in non-mulched
plots (Fig. 1) during the mulching period. The plots were
rotavated later and chickpea cv. Ghab 1 was sown on 15
January 1990. There were five rows per plot spaced 45 cm
apart. Normal maintenance procedures were applied to the
plants throughout the growing season.

Soil samples were collected from each plot at the be-
ginning of the experiment, before sowing, and at harvest
of the chickpea crop. Also, five chickpea roots were col-
lected from the central row of each plot at flowering (mid-
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April 1990). Root lesion nematodes from 500 cm? soil sub-
samples were extracted by Coolen’s method (1979). Cysts
of H. ciceri were extracted from 200 g air dried sub-
samples, from soil samples collected before sowing and af-
ter crop harvest, using a Fenwick can. The cysts were
counted and their egg content determined (Seinhorst and
den Ouden, 1966). The roots were comminuted in a
blender and centrifuged by Coolen’s method to extract
both cyst and root lesion nematodes, which were then
counted.

The total shoot and grain yield of chickpea from each
plot was weighed. Data were statistically analysed and
comparisons made with LSD’s.

Results

Temperatures recorded at 2 p.m. at 5, 15 and 30 cm
depth were much higher in mulched than in control plots.
The average maximum temperature was 50°C at 5 cm
depth (Fig. 1) and approximately 7 and 15°C less at 15 and
30 cm depth, respectively. The average maximum temper-
atures recorded at 5, 15 and 30 cm depth in the non
mulched plots were 43, 35 and 28°C, respectively (Fig. 1).
However, maximum soil temperatures would be reached
later than at 2 p.m. at Tel Hadya and they are presumed to
be higher than those reported in Fig. 1.

Soil populations of P. thornei were greatly suppressed in
the plots solarized for 6-8 weeks and in those treated with
aldicarb (Table I). Therefore, root invasion by the nema-
tode was much reduced and significantly fewer specimens
{one third of the control) were extracted from the roots of
chickpea grown in the plots solarized or treated with aldi-
carb (Table I).



Although at crop hatvest the soil population of H. ciceri
increased in all solarized plots it was inversely correlated
with the duration of the solarization period and was 25,
58, 60 and 719 less than that of the control, in the plots

TasLE I - Effect of soil solarization on Pratylenchus thornei
on chickpea at Tel Hadya, Syria.
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Fig.1 - Mean maximum temperatures at 5, 15 and 30 cm depth in solarized (sol.} and non solarized (non sol. ) plots at Tel Hadya (Syria),

in July and August 1989.
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TaBLE II - Effect of soil solarization on Heterodera ciceri on
chickpea at Tel Hadya, Syria.

Eggs/g soil Nematodes/10 g chickpea roots

Treatment (in Apti.l)
Juveniles  Females Total
Control 10.6 425 2,076 1,565 3,641
Solarization
» 2 weeks 9.0 32.1 2,479 1,625 4,105
» 4 » 6.1 17.8 1,566 2,352 3,918
48 14.5 745 497 1,242
» 8 » 2.7 12.2 545 509 1,054
Aldicarb
5+5Kgaifha 9 6.9 1,370 42 1,412
LSD P=<0.05 N.S. 18.6 1,259 207 1,718
P<0.01 N.S. N.S. N.S. 1,289 2,443
Conclusions

This experiment has confirmed the efficacy of soil so-
larization against P. thornei on chickpea in Syria (Greco ez
al., 1990). Moreover, soil solarization when persisting for
6-8 weeks appears to be effective in reducing the invasion
of the chickpea roots by H. ciceri. The yield increases of
chickpea obtained in solarized plots were associated with
the suppression of H. ciceri rather than of P. thornei, sug-
gesting that the cyst nematode was much more damaging
to chickpea in the experimental field. Greco et al. (1988)
related population densities of H. ciceri to yield of chick-
pea and according to them the yield obtained in our con-
trol plots, which were infested with 10.6 eggs of the nem-
atode/g soil, would be approximately 65% of that in non
infested soil. Yield increases in the plots treated with al-
dicarb were probably due to the complete elimination of
nematode damage with the nematicide. The level of yield
from plots solarized for 8 weeks indicates that this method
of control not only prevents damage by nematodes but
may also suppress the adverse effect of other soil-borne
pathogens.

Soil solarization may not be suitable on chickpea in
many countries because of the low benefit, but addition-
ally this method of control is also effective against several
soil-borne fungi (Katan, 1987) and weeds, including
broome rape (Sauerborn and Saxena, 1987). Thus its use
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TasLE III - Effect of soil solarization on yields of chickpea
grown in plots infested with Heterodera ciceri and Pratylen-
chus thornei at Tel Hadya, Syria.

Fresh weight Grain yield

Treatment of (tllézl il:)nts (Kg/ha)
Control 1,966 670
Solarization 2 weeks 1,864 628
4 2 443 as2

6 2,725 1,026

» 8 » 3,149 1,822
Aldicarb 5 + 5 Kg a.i./ha 2,844 1,129
LSD P=<0.05 876 430
P<0.01 1,245 612

on high yielding field crops could be economic in other
areas and would help in reducing the use of pesticides.

The authors acknowledge the valuable technical assis-
tance of Mr. Samir Hajiar.

Literature cited

Cooren W.A., 1979 - Methods for the extraction of Meloidogyne
spp. and other nematodes from roots and soil. In: Root-Knot
Nematodes (Meloidogyne Species) Systematics, Biology and
Control. (F. Lamberti and C.E. Taylor, Eds), Academic Press,
London, pp. 317-329.

Greco N., D1 Vito M., Saxena M.C. and Reppy M.V., 1988 -

Effect of Heterodera ciceri on yield of chickpea and lentil and
development of this nematode on chickpea in Syria. Nemato-
logica, 34: 98-114,

Greco N., D1 Vito M. and Saxena M.C., 1990 - Soil solarization
for control of Pratylenchus thomei on chickpea in Syria. Pro-
ceedings of the First International Conference on Soil Solar-
ization. Amman ‘Yordan), February 19-25, 1990, in press.

KaT1an J., 1987 - Soil solarization. In: Innovative Approaches to
Plant Disease Control (Ilan Chet, Ed.), J. Wiley and sons,
New York, pp. 70-105.

SAUERBORN J. ancf Saxena M.C., 1987 - Effect of soil solarization
on Orobanche spp. infestation and other pests in faba bean and
lentil, In: Parasite Flowering Plants. (Weber C. and Forstreu-
ter W., Eds), Marburg, West Germany, pp. 733-744.

SemHorsT J.W. and Den Oupen H., 1966 - An improvement of
Bijloo’s method for determining the egg content of Heterodera
cysts. Nematologica, 12: 170-171.


CNR

CNR

CNR

CNR

CNR

CNR

CNR

CNR

CNR

CNR

CNR

Treatment

CNR




