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Abstract: A field trial to evaluate the role of mulching in improving the yield of fine rice, sown in different
planting patterns was conducted at Agronomic Research Area, University of Agriculture Faisalabad Pakistan,
during 2010. The experiment was laid out in randomized complete block design (RCBD) with factorial
arrangement. There were nine treatments that were replicated thrice. The net plot size was 3.0 × 7.0 m. The
experimental treatments were comprised of no mulch, plastic mulch and wheat straw mulch, while planting
patterns were 25 cm spaced single rows, 37.5 cm spaced double row strips and 62.5 cm spaced four row strips.
Wheat straw mulch was used @5 t ha . Rice crop grown in the planting patterns of 62.5 cm spaced four row1

strips with plastic mulch (P T ) resulted in the maximum paddy yield (4.76 t ha ) due to improvement in plant3 2
1

height, panicle length, number of kernels per panicle and 1000-grain weight. Moreover, the maximum straw yield
(8.63 t ha ), biological yield (13.4 t ha ) and harvest index (35.5%) were also given by P T (62.5 cm spaced1 1

3 2

four row strips with plastic mulch) and it was followed by P T  (62.5 cm spaced four row strips with wheat straw3 3

mulch).
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INTRODUCTION nutrition [10]. All  of  these  techniques  have  their  own

Rice (Oryza sativa L.) is one of the leading cereal under non-flooded conditions (aerobic) is being
crops  and  is  being used as a staple food in many considered as an alternative to the conventional rice
regions of the world. Conventional flooded rice cultivation  system  [11] in regions where  rainfall and
cultivation provides  more  than  75% of the world’s rice fresh water resources are limited [12]. It is well-known that
supply [1]. It requires a standing water depth of 5-10cm in the use of soil cover has an important role mainly in the
the paddy fields throughout the growing season prior to conservation  of soil moisture and in weed control and
harvest and in this way rice consumes about 80% of total that too without use of herbicides [13]. Mulching
agricultural water available in Asia [2] and 75% of total cultivation under non-flooded condition has been
available water resources in the world [3]. Irrigated rice, considered as a new water-saving and weed  control
however increasingly experience water scarcity in some technique in rice producing regions [14]. To achieve the
regions of Asia and Africa due to an intensification of dual goal  of  increasing  grain yield and saving water,
agriculture and a growing water demand for household, non-flooded  mulching  cultivation  has  been adopted
municipal and industrial purposes [4]. The increasing and developed [15, 16]. Of the agronomic practices,
demand on available water have compelled researchers to planting technique is of considerable importance as
explore alternative crop management options and some proper  adjustment  of  plants  in the field not only
newly developed techniques such as saturated soil ensures optimum plant population but also enables the
culture, alternate wetting and drying [5], ground-cover plants to utilize the land and other input resources more
systems of rice intensification [6], raised beds, seed efficiently and resolutely towards growth and
priming [7,  8], use of osmo-protectants [9]  and  silicon development [17]. 

advantages and  drawbacks. Recently rice cultivation
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This study was planned with dual objective of
assessing the comparative efficacy and suitability of
different mulching materials and in addition, different
planting patterns were employed to assess their effect on
yield and yield components of direct seeded rice.

MATERIALS AND METHODS

This study was carried out to evaluate the
comparative efficacy of wheat straw mulch and plastic
mulch on yield and yield components of direct seeded rice
sown in different planting patterns at Agronomic Fig. 1: Mean monthly temperature (°C), relative humidity
Research Area, University of Agriculture, Faisalabad (%) and rainfall (mm) during the crop growing
(Latitude 31.26°N, Longitude 73.06 °E), Pakistan, during season.
2010. Pre sowing physico-chemical analysis of
experimental site was conducted as shown in Table 1.
Metrological data for temperature, relative humidity and
rainfall were recorded during the growing season of rice
as shown in Fig. 1. The experiment was laid out in
Randomized Complete Block Design (RCBD) with
Factorial arrangement. The net plot size was 3.0 × 7.0 m.
Wheat straw was used @ 5 t ha for mulching. Seeds of1

fine rice (cv. Basmati-198) were sown with hand drill on
June 18, 2010 as per treatments. The experimental
treatments were comprised of no mulch, plastic mulch and
wheat straw mulch while planting patterns were 25 cm
spaced single rows, 37.5 cm spaced double row strips and
62.5 cm spaced four row strips. These treatments were
latter on designated as P T , P T , P T , P T , P T , P T ,1 1 1 2 1 3 2 1 2 2 2 3

P T , P T  and P T  respectively.3 1 3 2 3 3

Fertilizers were applied @ 140+90+70 kg NPK ha  in1

the form of urea, di-ammonium phosphate (DAP) and
sulphate of potash (SOP). Whole quantity of
phosphorous and potash were applied as basal dose prior
to seeding whereas nitrogen was applied in three equal
splits. Half of nitrogen was applied at sowing and
remaining half was applied in two equal splits each at
tillering and panicle initiation stages of rice. Observations
on paddy yield and yield components were recorded by
following the standard procedures.

Harvest index was calculated by following the
method as suggested by Hunt [32].

Harvest Index = Grain yield/ Biological yield × 100

Statistical Analysis: Data collected were analyzed
statistically using MSTAT-C, a computer package for
statistical analysis [18] and difference among treatments
means were compared by employing least significant
difference (LSD) test at 5% probability level [19].

Table 1: Pre-sowing physico-chemical analysis of experimental soil from
samples taken at 30 cm and 60 cm depth.

Values
Characteristics ----------------------------------------------------
Mechanical analysis 30 cm depth 60 cm depth
Sand % 61 60
Silt % 20 21.5
Clay % 21.5 18.5
Textural class Sandy clay loam Sandy clay loam
Chemical analysis
pH 7.7 8.1
EC (dSm ) 1.41 1.491

Organic matter (%) 0.62 0.69
Total Nitrogen (%) 0.058 0.055
Available Nitrogen (ppm) 6.6 6.4
Available potassium (ppm) 114 118
ppm = Parts per million.

RESULTS AND DISCUSSION

Germination Count, Plant Height (cm) and Number of
Tillers: As Table 2 indicated that mulching materials and
planting patterns had non-significant effect on the
germination count of aerobic fine rice. This might be due
to similar genetic potential of rice seeds as well as soil and
environmental conditions. These findings are in
agreement with Qin et al. [20], who reported no significant
effect of mulching material as well planting pattern on
germination  count  of rice. The maximum plant height
(97.6 cm) was given by P T  (62.5 cm spaced four row3 2

strips  with  plastic mulch) and it was followed by P T3 3

(62.5 cm spaced four rows strips with wheat straw mulch)
and minimum plant height was observed in plots where no
mulch was used. The increased plant height was due to
lesser competition of rice crop plants with weeds in
narrow row strips along with better soil moisture and
nutrients   conservation.   Mulching   reduces    moisture
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Table 2: Effect of different mulching techniques and planting patterns on germination count, plant height (cm) and number of tillers of direct seeded rice.
Treatments G. C. Plant Height (cm) No. of Tillers m2

P T  (25 cm spaced single rows strips with no mulch) 357.6 85.9 de 85.96 de1 1

P T (25 cm spaced single rows strips with plastic mulch) 358.67 90.6 bc 90.66 bc1 2

P T (25 cm spaced single rows strips with wheat straw mulch) 357.33 86.8 de 86.80 de1 3

P T (37.5 cm spaced double rows strips with no mulch) 358.0 84.6 e 84.64e2 1

P T (37.5 cm spaced double rows strips with plastic mulch) 356.6 88.1 cd 88.16 cd2 2

P T (37.5 cm spaced double rows strips with wheat straw mulch) 357.0 85.84 de 85.84 de2 3

P T (62.5 cm spaced four rows strips with no mulch) 358.67 88.40 cd 88.40 cd3 1

P T  (62.5 cm spaced four rows strips with plastic mulch) 358.67 97.64 a 97.64 a3 2

P T (62.5 cm spaced four rows strips with wheat straw mulch) 357.33 93.07 b 93.07 b3 3

LSD 0.05 N.S 0.45 0.49
G.C = Germination count and N.S = Non-significant.

evaporation as water first needs to change its form from
liquid to solid and then pass through density of mulch
and thus moisture evaporation is reduced to a great
extent. Another reason of less moisture evaporation is
that mulching material prevents the solar radiation to
strike directly on the soil and soil temperature is not
increased, thus reducing moisture loss as evaporation.
These  results  are  in  line  with the findings of Mahajan
et al. [21], who reported an increased plant height in plots
with plastic sheet mulching. Similarly the maximum number
of tillers (97.6 m ) was recorded in plots where plastic2

sheet mulch was used and planting pattern was 62.5 cm Fig. 2: Effect of different mulching techniques and
spaced four row strips (P T ) as shown in Table 2. More planting patterns on number of Fertile and3 2

tillering capacity of aerobic rice was due to moisture and non-fertile tillers of direct seeded rice. 
nutrients conservation. These findings are in confirmation
with Lu et al. [22], who reported direct involvement of 25.9 cm was recorded in P T  (62.5 cm spaced four row
nutrients particularly nitrogen in increasing the tillering strips  with  plastic mulch) and it was followed by P T
capacity of direct seeded rice. (62.5 cm spaced four rows strips with wheat straw mulch)

Number of Productive Tillers, Non-Productive Tillers as shown in Fig. 3. These finding are in agreement with
and Panicle Length (cm): The number of productive tillers Bouman et al. [25], who concluded that aerobic rice
is one of the most critical yield limiting factors of rice grain should be grown in narrow row spacing and maintained
yield. The maximum productive tillers (318 m ) were weed-free for lengthy panicle development. -2

recorded in P T  (62.5 cm spaced four row strips with Number of Grains per Panicle, 1000 Grain Weight (g)3 2

plastic mulch) as shown in Fig. 2 and this increase in and Paddy Yield (t ha ): The number of grains per panicle
number of productive tillers per m  was due to lesser is a vital indicator of paddy yield. As Table 3 indicated2

competition of rice crop plants with weeds in narrow row that the highest number of kernels per panicle (89) was in
strips  as  this  finding  is in line with the findings of Fan P T  (62.5 cm spaced four row strips with plastic mulch) as
et al. [23], who recorded more number of productive tillers shown in Table 4 and it was due to more moisture in soil
with mulching materials when these were used as soil and its suppressive effect on weeds. These results are
covering. The maximum number of non-productive tillers contradictory  to  those  reported  by  of Xu et al. [26],
were produced by plots where no mulching was used who stated that number of kernels per panicle remained
while the minimum non-productive tillers (49) were found almost    unchanged  with  use  of  mulching  materials.
in P T  (62.5 cm spaced four row strips with plastic mulch), The maximum 1000 grain weight (18.5 g) was recorded in3 2

while the maximum number of non-productive tillers were P T (62.5 cm spaced four row strips with plastic mulch)
given by P T  (25 cm spaced single rows strips with no and it was followed by P T (62.5 cm spaced four rows1 1

mulch). This reduced number of non-productive tillers strips with wheat straw mulch) that was statistically at par
was due to better moisture and nutrients availability as with P T (25 cm spaced single rows strips with plastic
reported by Lin et al. [24]. The maximum panicle length  of mulch).  This  increase  in  1000-kernel  weight  by  plastic

3 2

3 3

1

3 2

3 2

3 3

1 2
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Table 3: Effect of different mulching techniques and planting patterns on number of grains per panicle, 1000 grain weight (g) and paddy yield (t ha ) in direct1

seeded rice.

Treatments No. of Grains per panicle 1000 Grain Weight (g) Paddy Yield (t ha )1

P T  (25 cm spaced single rows strips with no mulch) 78.01 de 16.17 cd 2.84 de1 1

P T (25 cm spaced single rows strips with plastic mulch) 85.01 b 17.34 b 3.97 b1 2

P T (25 cm spaced single rows strips with wheat straw mulch) 80.667 cd 16.87 bc 3.33 cd1 3

P T (37.5 cm spaced double rows strips with no mulch) 72.33 ef 15.51 de 2.79 de2 1

P T (37.5 cm spaced double rows strips with plastic mulch) 82.1 cd 16.89 bc 3.97 b2 2

P T (37.5 cm spaced double rows strips with wheat straw mulch) 77.17 d e 16.61 bc 3.21 cd2 3

P T (62.5 cm spaced four rows strips with no mulch) 78.00 d e 16.35 bc 3.09 cd3 1

P T  (62.5 cm spaced four rows strips with plastic mulch) 89.36 a 18.47 a 4.76 a3 2

P T (62.5 cm spaced four rows strips with wheat straw mulch) 83.46 bc 17.36 b 3.51 bc3 3

LSD 0.05 0.47 0.29 0.43

LSD = Least Significant Difference.

Fig. 3: Effect of different mulching techniques and mulch). This increased straw yield of aerobic rice was due
planting patterns on panicle length (cm) of direct to better growth in the absence of weeds and better water
seeded rice. use efficiency. These results are in contradiction with the

Fig. 4: Effect of different mulching techniques and rows strips with plastic mulch) and this increased
planting patterns on straw yield (tha ) and biological yield was due to increase in vegetative growth1

biological yield (t ha ) of direct seeded rice. and plant height of aerobic rice as described by Rao et al.1

mulching was due to better moisture availability as well as Comparatively higher harvest index (35.5%) was also
other vital primary and secondary nutrients as stated by given by P T  (62.5 cm spaced four rows strips with
Belder et al. [27]. The highest paddy yield (4.76 t ha ) plastic mulch) as shown in Fig. 5 and it is in complete1

was recorded in P T  (62.5 cm spaced four rows strips with agreement with Tabbal et al. [33], who reported3 2

plastic mulch) and it was followed by P T (62.5 cm spaced significantly higher harvest index due to mulching and3 3

four rows strips with wheat straw mulch) (Table 3). Similar close planting patterns.

findings have been reported by Chauhan et al. [28], who
reported more yield by employing mulching materials  as
well as close planting pattern which resulted in better
weed control and utilization of resources as nutrients,
moisture etc.

Straw Yield (t ha ), Biological Yield (t ha ) and1 1

Harvest Index (%): As illustrated in Fig. 4, P T  (62.5 cm3 2

spaced four rows strips with plastic mulch) gave the
maximum straw yield (8.6 t ha ) and it was followed by1

P T (62.5 cm spaced four rows strips with wheat straw3 3

findings of Panikar et al. [29], who reported that if spacing
is decreased beyond the optimum level, straw yield is
decreased due to mutual shading effect of leaves and
greater competition among the rice plants for nutrients
and water, which result in inefficient utilization of solar
radiation but in this case, increase in straw yield of
aerobic rice was due to better control of weeds in four
rows strip planting [30]. Biological yield represents the
total biomass produced by the crop and 13.40 t ha of1

biological yield was given by P T  (62.5 cm spaced four3 2

[31].

3 2
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Fig. 5: Effect of different mulching techniques and
planting patterns on harvest index (%) of direct
seeded rice. 

CONCLUSION

Thus it can be safely concluded on the basis of
findings of this field trial that use of plastic mulch and the
planting pattern of 62.5 cm spaced four row strips in direct
seeded rice has the potential to give comparatively higher
paddy yield and apparently this seems to be due to soil
moisture and nutrient conservation along with better
weed control thus increasing water and fertilizer use
efficiency as well as better land use by giving
comparatively higher paddy in a cost effective way and
herein lies the novelty of this field research . 
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