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Weeds are self grown plants which appear simulta-
neously with crop plant and result in intense crop-weed
competition and cause reduction in yield varying from 27-
71% depending upon type and intensity of weeds and their
time of occurrence. Effective weed management requires
knowledge of weed seed bank dynamics, germination pat-
tern and environmental conditions suitable for seedling
emergence (Fraud-William et al. 1984). Weed seed bank
affects the weed flora and its density because of the good
relationship between the weed flora and the weed seed
bank in the soil (Sousa et al. 2003). Soil solarization is a
special technique in which moist soil is covered by poly-
ethylene (PE) film and heated by solar radiation for sev-
eral weeks. Northern India has high air temperature in sum-
mer therefore high soil temperature (50-600C) can be de-
veloped in soil covered with transparent polyethylene sheets
(Kumar et al. 1993). A field experiment was done to asses
the effectiveness of soil solarization for a period of 45
days   on weed dynamics in pearl millet-wheat cropping
system

An experiment on evaluation of soil solarization on
weed seed bank of soil was conducted in summer season
of 2004 at Research farm, College of Agriculture, Gwalior.
The experiment was laid out in randomized block design
with six non-chemical agronomical weed management
practices viz., solarized, non-solarized, stale seed bed, deep
ploughing, green manuring and mulching by green biom-
ass replicated thrice. For soil solarization, transparent poly
ethylene sheets of 30 µm thickness were used. Before
spreading the polyethylene sheets to the field, one light
irrigation was given to all the plots. The temperature of
the soil in each treatment was recorded every day at 10
and 15 cm depth. The polyethylene sheets in the solarized
plots were spread, on 18th May 2004 and they were re-
moved on 2nd July 2004  with minimum disturbance.

Soil samples (0-15 cm) were collected from each
treatment to find out the weed seed accumulation. After
drying and sieving with 2 mm sieve, the soil samples were
spread over shallow trays followed by watering to encour-

age the emergence of weeds. The species wise weed popu-
lation was recorded 3-4 times after flushes of weed emer-
gence.

The soil temperatures recorded under solarized con-
ditions were 43.90C and 43.80C at 10 and 15 cm depth,
respectively and it was 4.60C and 4.50C higher than non-
solarized soil. The increase in temperature of solarized soil
was 1.9–10.40C and 2.1 to 10.50C at 10 and 15 cm depth,
respectively as compared to different agronomic practices
(Table 1).  The weeds emerged were, two grassy weeds
namely Echinochloa crusgalli and  Commelina
benghalensis, four broad leaved weeds viz., Digera
arvensis, Trianthema mongoyna, Chenopodium album and
Phylanthus niruri and one sedge Cyperus rotundus (Table
2). In general, the number of E. crusgalli were highest
followed by C. rotundus and C. album. In solarized soil

Table 1. Mean soil temperature (0C) under different
agronomical practices

Agronomic practice 

Temperature (0C) 
at depth 

10 cm 15 cm 
Solarized 43.9 43 .8 
Non-so la rized 39.3 39 .3 
Stale seed bed 38.0 37 .8 
Deep p lo ughin g 42.0 41 .7 
Green manuring 36.8 36 .7 
M ulching b y weeds 33.5 33 .3 
Increase in temperature of 

solarized vs  non-so larized  
4.6 4 .5 

Increase in temperature of 
solarized vs other practices 

1.9-10.4 2.1-10 .5 

total number of grassy, broad leaved and sedges weeds
was lowest, while highest grasses were reported in non-
solarised soil. Total numbers of weeds were highest in
non-solarized soil followed by green manuring, stale seed
bed, mulching, deep ploughing and solarized soil. The fac-
tors involved in soil solarization are soil temperature, mois-
ture and probably gases (Horowitz et al. 1983). High tem-
perature may cause damaging changes in enzyme activity,
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membrane structure and protein metabolism. As a result,
soil solarization reduces the number of weed seedling and
weed biomass of heat sensitive species. Sundari and
Kalaisuderson (2005) also reported off-season soil solar-
ization effective in reducing the infestation of all the domi-
nant weed species in irrigated cotton soil. In view of grow-
ing concern for environmental safety and sustainability of
agricultural production, integration of solarization prac-
tices would provide an eco-friendly and sustainable sys-
tem.

SUMMARY
An experiment on evaluation of soil solarization on

weed seed bank of soil was conducted in 2004 at College
of Agriculture, Gwalior, in randomized block design with
six non chemical agronomical weed management practices
viz., solarized (45 days) non-solarized, stale seed bed, deep
ploughing, green manuring and mulching by green biom-
ass. The soil temperature recorded under solarized condi-
tions were 43.90C and 43.80C at 10 and 15 cm depth and
it was 4.60C and 4.50C higher than non-solarized soil re-
spectively.  In solarized soil total number of grassy, broad

Table 2. Weed seed bank in soil after solarization and other agronomical practices (no./100 g soil)

Weeds 
Solarized Non- 

solarized 
Stale seed 

bed 
Deep 

ploughing 
Green 

manuring 
Mulching 

Grasses       
Echinochloa crusgalli 0.06 3.19 2.17 2.08 2.58 1.16 
Commelina benghalensis 0.00 0.06 0.00 0.00 0.00 0.00 
Total  0.06 3.25 2.17 2.08 2.58 1.16 

Broad leaved       
Digera  arvensis 0.00 0.08 0.25 0.17 0.00 0.19 
Trianthema monogyna 0.08 0.12 0.08 0.00 0.00 0.12 
Chenopodium  album 0.00 0.25 0.06 0.00 0.08 0.06 
Phyllanthus niruri 0.00 0.00 0.08 0.00 0.06 0.06 
Total  0.08 0.45 0.47 0.17 0.14 0.43 

Sedges       
Cyperus rotundus 0.06 0.19 0.25 0.12 0.33 1.17 

Total  0.20 3.89 2.89 2.37 3.05 2.76 

leaved and sedges weeds waslowest, while highest grasses
were reported in non-solarised soil. Total number of weeds
was highest in non solarized soil followed by green ma-
nuring, stale seed bed, mulching, deep ploughing and non-
solarised soil. Thus soil solarization was found to be the
best non chemical agronomical practice for weed man-
agement methods used resulting to lowest weed seed bank.
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