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WEED SUPPRESSION STUDY OF MULCH MATERIALS IN T. AMAN
CULTIVATION

ABSTRACT

The study was conducted at the Agronomy Farm, Sher-e-Bangla Agricultural University,
Dhaka-1207, Bangladesh, during the period from August to December 2013 to evaluate the
weed suppression efficacies of six mulch materials applied with three rice varieties
experimented in a randomized complete bock designed plots. The varieties under the trial
were BRRI dhan33; BRRI dhan56 and BRRI dhan57 designated V1 V, and V3 respectively.
The mulch materials used were maize stover; mustard straw; rice straw; sesame straw; water
smart weed (Bishkathali) and no mulch as also designated Ti, T, T3 T4, Ts and Ts
respectively. The plant height was influenced significantly by rice varieties but mulch
materials showed no effect on it. The highest plant height was observed in combination effect
of BRRI dhan56 x mustard straw mulch (124.3cm) and that of the lowest was found in
BRRI dhan57 with No mulch (97.2cm). At 80 DAT, the highest number of tillers hill™(23.88)
was observed in BRRI dhan57. Moreover, the highest number of tillers hill™* (25.33) was
observed in BRRI dhan57 treated with maize stover. The plant dry matter was influenced
significantly by rice varieties but effect of mulch materials was not significant. The highest
grain yield (5.415 t ha™) was found in BRRI dhan33 which might have supported by higher
panicle length(27.03cm) , number of filled grain panicle™ (148.55) and thousand grain weight
(28.41gm). Grain yield of rice did not differ significantly due to mulch materials. However,
the highest grain yield (5.508 t ha™) was observed due to combined effect of BRRI dhan33
and rice straw while the lowest (3.717 t ha™) was estimated in BRRI dhan57 x no mulch
combination. Mustard straw mulch reflected higher harvest index (50.02%) which is
statistically similar with sesame stover (49.7%). BRRI dhan33 x mustard straw and BRRI
dhan56 x water smart weed showed higher harvest index 53.81% and 53.11%, respectively
while BRRI dhan57 x no mulch showed the lowest (43.2%).The highest and the lowest
number of weeds at first weed collection was found in BRRI dhan56 (29.11) and BRRI
dhan57 (11.72). respectively. Significant variation was recorded in number of weed
production at second weed collection with the highest density at no mulch (15.88) and the
lowest number (2.44) at water smart weed straw. The result indicated that mulch materials
had influence on weed suppression. In interaction effect, BRRI dhan 56 x no mulch showed
highest weeds while BRRI dhan 56 x water smart weed and BRRI dhan57 x water smart
weed produce lowest (2) weed at 2" weed collection.
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CHAPTER |
INTRODUCTION

Rice (Oryza sativa L.), the staple food crop for about half of the world population, is
mainly grown in South and South-east Asia as well as in Bangladesh. The area and
production of rice in Bangladesh are about 10.37 million hectares and 25.16 million
tons, respectively with an average yield of only 2.43 t ha™’. Rice is grown in three
cropping seasons Aus, Aman, Boro in our country. Among the rice seasons,
transplanted Aman (T. Aman) rice covers about 50.92% of total rice area and
contributes to 39.03% of total rice production in the country (Anonymous, 2009).
Weeds cause serious problems on vyield reduction in rice production worldwide.
Without weed management, rice yield may be reduced by 16 to 86%, or even 100%
(Khanh et al., 2007). Worldwide more than 1000 weed species have been reported in
rice (Baltaza and Dedatta, 1992). Weeds reduce crop productivity by interfering with
crop growth. For example, in Nigeria uncontrolled weed reduce yield by about 40% in
maize and 84% in upland rice (Akobundu, 1980), 31-70% in groundnut (Lagoke et
al., 1981), and 73-78% in cayenne pepper (Awodoyin and Ogunyemi, 2005).
However, weed control requires more labours which limits the land area a farmer
could cultivate (Chianu and Ak-intola, 2003). Weeds remain one of the most
significant agronomic problems, especially on organic farm, because weed control can
only be carried out without herbicides. Weed management based on organic standards
and practices attempts to avoid the use of synthetic pesticides to increase plant
productivity. The higher vyields cannot be obtained without effective weed
management even under ideal management practices (Awan, 1998). There is a strong
interest in developing alternative methods of weed control in organic agriculture
(Economou et al., 2002). Mulching as weed control method used in agriculture
throughout the world (Gupta, 1991). Organic mulching are more popular in cropping
systems, as they can suppress weeds, while at the same time reducing soil tillage for
weed control, under any tillage system implemented (Bilalis et al., 2003). Residue of
small grains has been shown inhibit weed emergence and growth in cropping systems
by allelopathy (Putman et al., 1983; Blum et al., 1997). Since weed germination is
affected by soil moisture and temperature, mulch not only suppresses weeds, but also

maintain soil moisture at higher level compared with unmulched soil (Sharma and
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Achraya, 2000; Edwards et al., 2000). Mulching improves soil moisture status and
structure of soil (Muhammad et al., 2009), decreases salinity, controls weeds and soil
erosion (Concord, 2009; Bu et al., 2002; Kumar and Lal, 2012), and increase the
number of fertile tillers, and biomass production of wheat crop (Ahmed et al., 2009).
Rice straw extract reduced the root length, shoot length, fresh biomass and dry
biomass of the associated. Rice straw extract activity was due to the synergistic
effects of various allelochemicals which inhibited/restricted the germination and
growth of the test plants (Riazet et al., 2013). Mustard straw is also considered as a
suitable mulch material (Wilson et al., 2001). Several researches have studied and
demonstrated the allelopathic ability of mustard in crop rotation (Williams et al.,
1998; Reddy 2001; Shrestha et al., 2002). Allelopathy in maize has attracted less
attention than allelopathy in rice or wheat. An important clue toward identifying the
allelochemicals of maize is that the allelopathic potential of maize seedlings is

enhanced by visible light.

Keeping above facts in view, the present study was, therefore, undertaken with the

following objectives:

a) To observe the effectiveness of mulching materials on weed suppression.
b) To observe the interaction effect of mulch materials and rice varieties on yield

and yield components of T. aman rice.



CHAPTER I

REVIEW OF LITERATURES

2.1 Effect of mulching on soil environment

Mulch provides a better soil environment, moderates soil temperature, increases soil
porosity and water infiltration rate during intensive rain and controls runoff and
erosion as well as suppresses weed growth (Bhatt and Kheral, 2006; Anikwe et al.,
2007; Sarkar and Singh, 2007; Glab and Kulig, 2008). Organic mulches perform
additional functions of increasing soil organic matter content, and CEC, enhance
biological activity, improve soil structure and increase plant nutrients after
decomposition (Tian et al., 1994; Lal, 1995).

Soil can be improved by the use of plant residue mulch. Mulch application increased
the populations of earthworms, reduced leaching of nitrogen, and replaced lost
organic matter in temperate agricultural fields (Schonbeck et al., 1998). Mulvaney et
al. (2010) found that the placement of plant residues on the soil surface maintained
soil nitrogen levels longer than when residues were incorporated. Mulch-covered soil,
even at low rates of mulch application, reduced soil erosion by 97% and reduced post-
harvest N-leaching in organically grown potato plots (Doringet al., 2005). Mary et al.
(1996) determined that decomposition of both incorporated and surface residue plant

material increased with the amount of available nitrogen within the soil.

Mulching improves biotic activity and adds nutrients to soil thereby improving soil
fertility (Awodun and Ojeniyi, 1999; Ojeniyi and Adetoro, 1993). Hence mulching
was found to increase yield of crops such as yam and cocoyam (Hulugalle et al, 1985,
Igwillo, 2001), maize (Falade and Ojeniyi; 1997, and tomato (Agele et al, 1999a,
1999b).

Awodun and Ojeniyi, (1999) investigated the relative effect of Pennisetumpurpurem,
Aspiliaafricana, Panicum maximum, Chromolaenaodorata, and Ageratum
conyzoidesmulches on soil properties and maize. The mulches increased soil organic

matter N, K, Mg, Ca, leaf N, Ca, Mg and K, maize grain yield and fresh matter
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significantly. Chromolaena residue gave highest yield, soil and leaf nutrients content.
Mexican sunflower recently became a widespread aggressive weed in southern

Nigeria suppressing the growth of other weeds and crops.

Mulches, particularly organic mulches, can enhance sustainability by reducing
chemical inputs and the use of fossil fuels to maintain healthy and aesthetically
pleasing landscapes. The effects of mulches on environmental factors and landscape
plant growth have been widely studied by Chalker-Scott (2007).

The effects of organic mulching methods on soil temperature depend upon the type of
material, the depth of covering, the time of year when the mulch is applied, and the
light-reflecting and heat-absorbing properties of the mulch (Allison, 1973). In general,
soils that are mulched typically show less variation in temperature than bare soils
during a day. Temperature differences due to mulching with organic materials have
been frequently reported between 4-8 degrees Celsius, but as high as twice these
values (Jacks et al, 1955). Hay increases the outgoing radiation from the soil, in
contrast to black plastic which reduces outgoing radiation and results in greater net
radiation (Shinde, 1997).

The increase of outgoing net radiation caused by hay results in cooler temperatures as
compared to black plastic. Such an effect may be desirable in hot summer months. It
has been shown that a thick layer of organic mulch can have great insulating effects.
During certain times of the year, such properties may not be beneficial to plant
growth. Even a thin layer of organic mulch in the spring can delay seed germination
because the sun's rays cannot begin to warm the soil (Allison, 1973). The time of the
year, the specific climate at a given location, and the temperature preference of the
crop should be factors to consider when selecting a mulching method for the
alteration of soil temperatures. Temperature and moisture in soil are very
interdependent factors. Water content has an influence on soil temperature due to its
higher heat capacity in relation the heat capacity of soil particles (Brady, 2008). A
wetter soil will warm more slowly than a dry soil. The effect that mulch has on
temperature can in turn affect the rate of evaporation of water out of the soil. Mulch
is typically considered to preserve moisture in the soil. In actuality, mulches will not
conserve much soil moisture during prolonged dry periods.

4



Organic mulches reduce evaporation when the soil just under the mulch is kept wet by
frequent rains or irrigation, but has little or no effect when the upper soil dries out
(Allison, 1973). In a scenario with regular wetting of the soil surface, mulch can
reduce evaporation. The effects that organic mulches have on evaporation may be
quantified in the calculation of crop evapotranspiration (ETc) by reducing the amount
of soil water evaporation by 5% for each 10% of soil surface that is effectively
covered by the mulch (Sadafi, 1991). A 50% decrease in soil evaporation can
theoretically be achieved with an organic mulch on the soil surface. Properly
maintained organic mulch installed to an adequate depth, and supplied with the right

moisture, can increase crop stands and improve yields.

Sharma et al. (1998) in a study undertaken to assess the effects of levels and timings
of incorporation of leucaena (Leucaena leucocephala) leaf mulch on soil-water use
and performance of wheat grown on Dhoolkot silty clay loam soil in sub-mountain
northwest India revealed that more moisture was available in mulched surface soil (0-
15 cm) at the time of wheat sowing. Application of mulch increased moisture

extraction, water use efficiency, grain and straw yield of wheat crop.

Rahman and Khattak (2002) applied crop residue in three ways as no residue, residue
chopped at 10-15 cm length and spread on the surface and residue left as standing
under rainfed conditions. Almost 12-30% more moisture and almost 25-47% higher

yields were recorded in residue treated plots as compared to control.

Mulching is one of the management practices for increasing water use efficiency and
weed control in crop fields (Unger and Jones, 1981). Different types of materials such
as wheat straw, rice straw or husk, plastic film, grass, wood, sand, oil layer, etc. are
used as mulch (Khurshid et al., 2006; Seyfi and Rashidi, 2007).

A study by Li et. al., (1999) explored the possibility of improving yields of spring
wheat by using plastic film mulching. Field experiments compared three mulching
treatments viz. 20 d, 40 d, and 60 d after sowing, with a non-mulch control. Mulching
increased moisture in the upper 5 cm of soil, and shoots emerged 8 d earlier than in
control. Mulching also increased number of tillers, length of the growing period,

spikelets, grain numbers per spike and the duration from flowering to harvest.
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Mulches provide an array of landscape benefits, including improving soil moisture
(Fraedrich and Ham, 1982; lles and Dosmann, 1999; Kraus, 1998; Litzow and Pellett
1993; Watson, 1988; Watson and Kupkowski, 1991), maintaining optimum soil
temperatures (Fraedrich and Ham, 1982; Montague and Kjelgren, 2004), moderating
energy budgets and reflected heat load (Montague et al., 2007), improving soil
nutrition (Greenly and Rakow, 1995), and improving landscape plant growth (Green
and Watson, 1989; Greenly and Rakow, 1995; Lithow and Pellett, 1993).

2.2 Effect of mulching of yield and yield contributing characters

Chaudhry and Faizullah (1989) studied the effect of mulching on water conservation
and growth of mung (Vignaradiata) on clay loam soil in Pakistan. They applied wheat
straw @ 2, 4 and 6 Mg ha™] and found 35, 60 and 75 % increase in grain yield and 10,

25 and 30% more water conservation, respectively, as compared to unmulched soil.

The positive effects of mulches are repeatedly reported for crop parameters. Rehman
et al., (1999) observed significant variations in plant height, root length, total dry
matter accumulation, leaf area index (LAIl), crop growth rate CGR) and net
assimilation rate (NAR) in onion. The mulching showed positive effect on growth
attributes over the control.

Combined benefits of mulch and conservation tillage on maize were observed by
Sharma and Acharya (2000) in north-west India. Mulching significantly increased
maize yield during third cropping cycle.

Tariq et al. (2001) conducted a research study in NWFP, Pakistan with five varieties
of sunflower and two types of mulches with two different rates. Results on yield and
its component indicated that mulching had significant effect on all yield components.
The maximum yield of 525 kg ha™ was obtained in the plots covered by wheat straw
at the rate of 5 Mg ha™.

The ability of the mulch to increase or decrease available nitrogen in the soil greatly
depends upon the carbon-nitrogen ratio of the material. A preferable ratio is about 30
with an N content of 1.4 to 1.7%. Rye straw holds tightly to nitrogen as the material
decays because it has a C/N ratio of 144 and comprises of only of 0.33% N (Bollen,
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1953). A study in North Carolina showed that cereal rye yields about 6,000kg ha * on
average and that such an amount would supply about 20kg N ha * after decomposition
(Reberg-Horton et al, 2011). The residue of rye and other materials with high C/N
ratios could reduce the growth of any plants in the mulched area by decreasing the
available nitrogen level in the soil, especially if supplemental nitrogen is not applied
(Carpenter & Watson, 1954). Care should be taken in the selection of organic mulches
that materials with high C/N ratios are not used without additional nitrogen
supplements. Some living plants are capable of producing nitrogen in the soil which
could be beneficial when grown with crops. The use of a living mulch could well be
an effective method for increasing nitrogen in soil. Studies have shown hairy vetch
and crimson clover to average 4,900 and 5,500 kg ha ' of biomass, respectively,
resulting in 150 and 120kg N ha™* (Reberg-Horton et al, 2011).

Awal and Khan (1999) observed the effects of sawdust, ash, rice straw and water
hyacinth on growth, dry matter partitioning, earliness, yield attributes and yield of
maize. Water hyacinth and rice straw mulches hastened the tasseling, milking and
maturity time by 6, 8 and 8 days, respectively, and produced double the amount of
biological and economic yield as compared to the control and sawdust. Significantly

higher harvest index was also observed under water hyacinth and rice straw mulches.

Badaruddin et al., (1999) reported that mulch increased yield in Sudan and Mexico,
which are hot environments with low relative humidity, but not in hot, humid
Bangladesh. In Mexico, extra inputs were more beneficial under hotter, spring-sown

conditions than for winter sowings.

Yield contributing characters were significantly higher when water hyacinth mulch
was used. The variety Ratan produced the highest (53.74 t/ha) fruit yield, while BARI
tomato-3 showed the lowest (48.89 t/ha) fruit yield. The combination of mulching and
variety exhibited significant variation in some yield components and yield. The
combination of water hyacinth and Ratan produced the maximum vyield (62.16 t/ha)
and thus the experiment revealed that water hyacinth and straw mulches have

potentiality to increase the yield of tomato (Kayum et al., 2008).



A field experiment was done by Mohtisham et al., (2013 ) to investigate the effect of
different mulches on weed infestation in aerobic rice was conducted at Agronomic
Research Area, University of Agriculture, Faisalabad, during the growing year 2010.
The experiment was comprised of seven treatments viz., weedy/controlled (no mulch),
weed free (no mulch), wheat straw mulch, sugarcane trash mulch, maize residues
mulch, polythene sheet mulch and biological mulch (Sesbania intercropped for 40
days). Crop mulches were used each at the rate of 5 t ha™ while black polyethylene
sheet was used as plastic mulch. Rice variety Super Basmati was used as a medium of
trial. Densities of total weeds were reduced significantly by application of mulches
and dry weight of weeds (broad and narrow leaf) was also significantly affected by
the use of mulches. Different mulching techniques/material significantly improved the
agronomic traits of aerobic rice over control. Plastic sheet mulching resulted in
maximum paddy yield (4.18 t ha™) due to improvement in plant height (97.56 cm),
number of panicle (25.73 cm) and 1000-grain weight (18.43 g).

Uwah and Iwo (2011) conducted a two-year field experiment to evaluate the
effectiveness of organic mulch on the productivity of maize (Zea mays L.) and weed
growth. Five mulch rates (0, 2, 4, 6, and 8 t/ha) were laid in a randomized complete
block design with four replications. Soil moisture reserves were highest at the 8 t/ha
mulch rate, followed by 6 t/ha rate. The unmulched control plots had the highest weed
infestation, lowest soil moisture reserves, shortest plants and least number of
leaves/plant. Weed infestation at the unmulched plots were higher by as much as more
than 6 and 11 times those at 6 and 8 t/ha rates respectively. Plant height and number
of leaves/plant were maximized at 8 t/ha rate, while dry stover yield, weight of
grains/cob and grain yield/ha peaked at 6 t/ha rate. The grain yield obtained at 6 or 8

t/ha rates was more than double that of the unmulched control plots.

A significant increase in catnip yield was observed when treated with plant residue
mulches (Duppong et al., 2004). Leaf mulch contributed to increased pumpkin fruit
size, fruit number, and number of orange fruits when compared to a no-mulch, bare
soil treatment (Wyenandt et al., 2008).

Mulches have a significant effect on plant height as reported by most of the
researchers. Chakraborty (2000) studied the effect of rice straw mulch on growth;
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yield and water use efficiency of chilli growing in a saline ecosystem and reported
that plant height increased by 37.1% in rice straw that control. Similar results were

also reported by Pramanik et al., (2002) in okara.

Correa et al., (2003) conducted an experiment in Brazil to evaluate the effect of soil
mulching on garlic and reported that soil mulch resulted in higher growth and yield
that control (no mulching). Assi and Rayyan (2007) proved that plant height increased
in mulches than bare land and the highest plant height was observed in black
polythene than the other mulches (Transparent polythene mulch, straw mulch, and
saw dust) in onion. Similar results were also reported in cauliflower by Sing et al.,
(1998). A field experiment was conducted by Pramanick et al., (2006) was five
different coloured polythene mulch on onion crop with the objective to observe the
effect of different coloured polythene mulches on weed management and growth and
yield of bulb yield. The author found the highest plant height in off-white colour
polythene mulch followed by blue and black coloured mulch and shortest was

recorded in control.

A large number of research works on field crops and their response to different
mulches have been evaluated. Halim (2006) evaluated the influence of different types
of polythene mulches (Transparent, blue and black mulch) on growth, yield and yield
attributes of chilli and reported that TDM production was greater in polythene mulch
treated plants than the control one. Similar result was repoted by Asaduzzaman (2003)
in tomato. Azam (2005) evaluated the effect of different mulches on growth and yield
of onion and found that the heighest TDM production unider black plythene followed
by transperant polythene mulch. Similar results were also reported by Ali (2002) in
onion. Jamil et al., (2005) also reported that mulches generally increased TDM in

field crop.

Total dry matter production and distribution in economically useful part that
determines the crop yield (Watson et al., 1958). Total dry matter of a crop depends on
the size of leaves and on it’s activity as well as the duration of its growth period
during which photosynthesis continues (Watson 1958). Dry matter accumulation is
positively correlated with leaf area. (Pandey, 1980) and increases with number of
plants per unit area and crop duration (Gautom and Sharma, 1987). Dry matter
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production also depends on the NAR and LAI (Buttery, 1970; Tsuno, 1971). Dry
matter and seed yields were significantly greater in mulched plants that in the

unmulched plants (Barros and Hanks, 1993).

2.3 Effect of mulching on weed suppression

Soil coverage with organic mulches is one of the natural methods of preventing weed
infestation. It can be achieved by using plant mulches and mulches from straw left
after cereal grain harvest (Liebman and Davis 2000, Barberi 2002). A number of
studies have documented that straw mulch is a good means of decreasing weed
emergence and growth, reduce erosion and increase the biological activity of soil
(Teasdale and Mohler 2000, Grassbaugh et al., 2004, Ramakrishna et al., 2006). This
allows farmers to reduce an application of herbicides and tillage operations which
disturb soil structure (Abdul-Baki et al., 1996). According to Jodaugiené et al.,
(2006), a positive effect of mulch is particularly visible in the period of intensive
weed germination. In the study by Zagaroza (2003), how efficient the mulch was

depended on the thickness of mulch layer on the soil surface.

According to Warren et.al., (2015)living mulch systems allow cover crops to be
grown during periods of cash crop production, thereby extending the duration of
cover crop growth and associated beneficial agroecosystem services. However, living
mulches may also result in agroecosystem disservices such as reduced cash crop
yields if the living mulch competes with the crop for limiting resources. We examined
whether the effects of an Italian ryegrass [Loliummultiflorum (Lam.) Husnot]-white
clover (Trifoliumrepens L., cv. New Zealand) living mulch on broccoli (Brassica
oleracea L. var. italica) yield and yield components were dependent on fertilizer rate
in field experiments conducted in Durham, NH, in 2011 (Expt. 1) and 2012 (Expt. 2).
Drip-irrigated broccoli was grown under a range of organic fertilizer application rates
in beds covered with plastic, with and without a living mulch growing in the
uncovered, interbed space. Broccoli yields were similar in the living mulch and bare
soil controls under the highest rates of fertilizer application in Expt. 1. In Expt. 2,
living mulch reduced broccoli yields from 28% to 63%, depending on fertilizer rate.
Differences in leaf SPAD values suggest that yield reductions were attributable, in
part, to competition for nitrogen; however, other factors likely played a role in
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determining living mulch effects. Despite yield reductions, the living mulch reduced
the prevalence of hollow stem in broccoli in Expt. 1. Organic fertilizer may have

inconsistent effects on broccoli yields in living mulch systems.

Budelman(1989) says Organic mulches contain considerable quantities of plant
nutrients. Increasing amounts of mulch improved the leaf nutrient contents of the yam
crop and resulted in significantly higher tuber yields. Over a tuber yield range up to c.
15 tons ha ' each additional ton DM Gliricidia sepium mulch applied resulted in a
yield increment of about 2 ton yam tubers. A nutrient supply — nutrient extraction

balance is discussed, comparing mulch applied and yam tubers harvested.

In order to improve legume productivity, use of rice straw mulch and various crop
establishment methods Bunna et al., (2011) examined in two series of mungbean
experiments in Cambodia where soils were coarse and strongly compacted. In one set
of experiments conducted at four locations in the first year the effect of straw mulch,
planting method (manual vs seed drill) and tillage method (conventional vs no-till)
was examined. Another set of experiments were conducted in the second year at three
locations with four levels of mulch under two planting densities. On average in year 1,
mulching of rice straw at 1.5 t/ha increased mungbean crop establishment from 72 to
83%, reduced weed biomass from 164 to 123 kg/ha and increased yield from 228 to
332 kg/ha. Mulch was effective in conserving soil moisture, and even at maturity the
mulched area had on average 1% higher soil moisture content. The amount of mulch
between 1 and 2 t/ha did not show consistent effects in year 2, partly because some
mulch treatments resulted in excessive soil moisture content and were not effective.
Rice straw mulch had a significant effect on mungbean yield in 6 out of the 7
experiments conducted in two years, and mean yield increase was 35%. This yield
advantage was attributed to better crop establishment, improved growth and reduced
weed pressure, but in some cases only one or two of these factors were effective. On
the other hand, planting method, tillage method and planting density had only small
effects on mungbean yield in most experiments. Only in one location out of four
tested, the no-till treatment produced significantly higher yield than the conventional
method. Seed drill produced similar mungbean establishment and grain yield to the
manual planting suggesting that the planter can be used to save the labour cost which
is increasing rapidly in the Mekong region. Maximum root depth varied little with
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mulch or planting density, and was shallow (<20 cm) in all three locations where this
character was determined. It is concluded that while rice straw mulch increased yield
of mungbean following rice, the inability of mungbean roots to penetrate the hard pan
IS a major constraint for development of a sound rice/mungbean cropping system in

the lowlands with compacted soils.

De et al., (2015) conducted a two-year field experiment to study the efficacy of some
mulching materials for soil moisture conservation and yield of groundnut (Arachis
hypogaea) in summer under rainfed conditions. The mulches used were water
hyacinth (WH), rice straw (RS), banana leaves covered with grass (BL), jute stick (JS)
and white polythene sheet (PS). The groundnut cultivar AK-12-24 was sown by flat
and ridge planting methods. The WH mulch conserved more soil moisture than the
other mulches. The soil temperature at the root zone depth was also reduced with the
use of WH mulch. The mulches used and the planting methods did not significantly
affect the number of leaves and branches per plant. The mulches WH and RS
manifested higher kernel yields of 0.67 and 0.61 t ha™* respectively. The soil moisture
content with ridge planting method was 8.4%, significantly higher than the flat
planting method (7.3%). Soil temperature with flat (33.7°C) and ridge (33.2°C)
planting method were statistically similar. The ridge method of planting produced
higher kernel yield of groundnut (0.57 t ha™*) than flat planting (0.42 t ha™%).

Toxicity of garlic straw to Melo idogyne incognita under lab conditions and pots of
tomato was studied by Gong et al., (2013). Results indicated that the immobility and
mortality of M. incognita juveniles were significantly increased with increasing water
extract concentrations of 1%, 2% and 4% (w/v) raw garlic straw, and hatchability was
significantly inhibited by application of the extract. 2% fermenting garlic straw
increased mortality of M. incognita rate from 9.8% to 36.6% when compared with 2%
raw garlic straw in different treatment time. While the effect of fermented garlic straw
was greatly lower in toxic activity, about 11.4-49.4% lower in mortality of M.
incognitain  different treatment time. Pot trials also showed that M.
incognita infestation of tomato roots was dramatically reduced with increasing
volume of raw garlic straw application, however, higher concentration also inhibited
the tomato plant growth, this might be due to the allelopathy compounds from garlic
straw. Based on the analysis of above results, 2% raw garlic straw was chosen to
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combine with plastic film covering and rabbit manure, and it was obtained that the
combinations of 2% raw garlic straw application before planting, animal manures and
plastic film covering are an effective method in both inhibiting M. incognita incidence
and increasing yield of tomato, which could decrease 72.39% in galling index (Gl)
and increase 72.64% in tomato yield when compared with control treatment. To make
clear possible mechanism of garlic straw protecting tomato from M.
incognita infestation, GC—MS were used to investigate the compounds constituents,
and sulfur-containing compounds mainly accounted for the constituents and they

might be responsible for the inhibition of M. incognita.

A field investigation by Goswamiand Saha (2006) on elephant-foot yam
(Amorphophallus paeoniifolius Blume) was carried out during the pre-rainy and rainy
seasons (kharif) of 2001 and 2002 with various mulch materials, viz. transparent
polythene, black polythene, wheat straw, paddy straw, banana leaf, water hyacinth
(Eichhornia crassipes) and cowpea (Vigna sp.) as cover crop. Black polythene, paddy
straw and water hyacinth recorded significantly higher yields (50.2-52.8 tones/ha),
which was 7.1-28.8% more than that of no-mulch control. Black polythene recorded
the highest weed-control efficiency (92.1%). Mulches conserved the soil moisture by
26.3 to 29.7% in the soil (0-30 cm). Organic and inorganic mulches were on a par
with each other in maintaining the soil-moisture status. Higher benefit: cost (B:C)
ratio (3.12-3.38) was observed under application of organic mulch compared with

that of inorganic or synthetic mulches (1.88-2.09).

Experimental data indicate that as much as 85% of yield could be lost due to weeds
(Smith, 1983). About 8000 species are said to behave as weeds in agriculture, out of
which 250-300 are seriously harmful weed species and the rice losses attributed to
them run into billions of dollars (Awan, 1998; Moody, 1991; Zhang, 1998).

Mulches work primarily by depriving young weed seedlings of vital sunlight.
Mulching can decrease the occurrence of weeds by blocking light and release of
allelopathic substance. Organic mulches are more popular in the cropping systems, as
they can suppress weeds, while reducing soil tillage for weed control, under any
tillage system implemented (Bilalis et al., 2003). Residue of small grains has been
shown to inhibit weed emergence and growth in cropping systems by allelopathy
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(Putman et al., 1983; Blum et al., 1997). Since weed seed germination is affected by
soil moisture and temperature, mulch does not only suppress weeds, but also
maintains soil moisture at higher levels compared to unmulched soil (Edwards et al.,
2000; Sharm and Achraja, 2000).

Crop residues overspread on soil surface decrease soil temperature in the hot season
and maintain it in autumn (Bristow, 1988; Duppong et al., 2004). The reduction in
paddy yield due to weed composition ranges from 9% to 51% (Mani et al., 1968).
Grain yield will be drastically reduced if paddy is not weeded out during early growth
stages (Pande et al., 1994).

According to Towa and Guo (2014) Mulching under RCCI (Rain-Catching and
Controlled Irrigation) was an effective method to control weeds and reduce labor cost.
In addition, mulching decreases the use of herbicides and the risk of pollution. On the

other hand, mulching could improve yield and save water.

Ullah et al., (1998) conducted experiments on various organic mulches for their
effects on the yield components and seed yield of wheat. The unmulched plots
produced the lowest seed yield. Maximum yields were recorded in cercanda mulched
plot followed by rice straw. Similarly, Rahman et al., (2005) observed that rice straw
mulching had a significant effect on conserving initial soil moisture and reducing

weed growth.

Straw has been reported to be a better option by Ramakrishna et al., (2005) after
conducting on-farm trials in northern Vietnam. The effect of three mulching materials
(polythene, rice straw and chemical) on weed infestation, soil temperature, soil
moisture and pod yield were studied. Use of straw as mulch proved to be an attractive
and environment friendly option in Vietnam, as it is one of the largest rice growing
countries with the least use of rice straw. Besides, it recycles plant nutrients
effectively. Rice straw was also observed to improve the soil moisture conservation
and grain yield by Bhatt and Khera (2005).

The experiment was carried out by Kosterna (2014) to investigate the effect of
different kinds of straw and its dose applied to soil mulching on the amount and fresh
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mass of weeds and vyield level of broccoli and tomato. The type of straw mulch
applied to the soil mulching influenced number and fresh mass of weeds. This effect
could be the result of the properties of the mulch (colour, structure, etc.) or the
allelopathic effect on the germination and growth of individual weed species. The
most efficient for limiting infestation was mulch from buckwheat and rye straw. Soil
mulching, regardless of its kind, causes a decrease in the number and mass of weeds
at the beginning of growing period of vegetables. The application of straw at a dose of
20 t ha’had higher weed-suppressing effect than at a dose of 10 t ha™. When
assessing the infestation before harvest the influence of straw mulch was lower but
still significant. The application in higher dose of rye and buckwheat straw in
broccoli, corn and rape in tomato cultivation reduced a number of weeds compared to
dose of 10 t ha™. The better yielding effect in both vegetable species had soil

mulching with straw at a dose of 10 t ha™.

Studies carried out in Nigeria and elsewhere have shown that mulches not only
conserved soil moisture and prevented erosion they also increased soil fauna and flora
activities, suppressed weeds and maintained high crop yields (Kurshid et al., 2006;
Anikwe et al., 2007; Seyfi and Rashidi, 2007; Essienetal., 2009).

Barman et al., (2008) conducted a field experiment to study the feasibility of using
water hyacinth mulch for weed control and increasing productivity of potato cv.
Kufri, Chandramukhi. The weed control treatments consisted of control (no weed
control measure), farmers practice (scrubbing the soil of inter rows space and earthing
potato rows), water hyacinth mulch (HM), rice straw mulch (SM), metribuzin 250
g/ha as PE + HM, metribuzin 250 g/ha as PE + SM, metribuzin 500 g/ha as PE, and
metribuzin 500 g/ha as PE + HM. Sprinkler irrigation was given immediately after
planting, and flood irrigation was given during 3rd and 8th week after planting. Both
rice straw and water hyacinth mulches controlled weed infestation throughout the
growing period of potato, and no additional benefit of herbicide application in terms
of weed control or tuber yield was noted in the mulched plots. The lowest tuber yield
of 7.2 t/ha was recorded in control, it increased to 13.1, 20.8, 14.8, 21.1, 15.9, 13.0
and 21.4 t/ha respectively in the above mentioned treatments. It was concluded that
water hyacinth mulch was superior to rice straw mulch in increasing potato yield in

black cotton soil.
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Mulching is an effective method of manipulating crop growing environment to in-
crease yield and improve product quality by controlling weed growth, ameliorating
soil temperature, conserving soil moisture, reducing soil erosion, improving soil
structure and enhancing organic matter content (Opara-Nadi, 1993; Hochmuth et al.,
2001; Awodoyin and Ogunyemi, 2005). Awodoyin and Ogunyemi (2005) have
reported that the weed control efficiency of different types of mulch in cayenne

pepper production ranged from 27% to 97%.

Plant residues used as mulch can indirectly decrease weed seed bank inputs and future
weed emergence by increasing the presence of seed predators (Pullaro et al., 2006).
Early establishment and late termination of cover crop species have been shown to
increase weed suppression as well as decrease weed emergence in established plots
(Mirsky et al., 2011).

Field experiments were conducted by Awodoyin et al., (2007) in the 1998 and 2004
cropping seasons to assess the impacts of different mulching materials on weed
control, soil temperature, soil moisture depletion and performance of tomato
(Lycopersicones culentum Mill.) in Ibadan, a rainforest-savanna transi-tion ecological
zone of Nigeria. The crop growth and fruit yield were studied under plastic (grey-on-
black), woodchip (Teak) and grass (Pennisetum) mulches, with handweeded and un-
weeded as controls in a randomized complete block design with three replicates. Also
assessed were weed dry matter and species spectrum, soil temperatures at 5-cm and
15-cm depths, and soil moisture depletion. Compared to unweeded control that had
the least total fruit yield (2.7 t/ha in 1998 and 4.2 t/ha in 2004), mulch types and
handweeded treatments increased the fruit yield by 152-237% in 1998 and 188-202%
in 2004. Compared to mean pooled fruit yield from all mulched plots, unweeded
treatment reduced tomato fruit yield by about 65% and 66% in 1998 and 2004,
respectively. The weed control efficiencies of the mulches ranged between 91% and
100%. Dicotyledon weed species dominated the plots in the two years accounting for
81.8% in 1998 and 90% in 2004. The number of low-growing weed species
enumerated on the plots was 11 in 1998 and 18 in 2004. After four weeks of no
rainfall in 1998, moisture loss was least (1.68+0.10%) under plastic mulch and
highest (13.96+0.08%) on the unweeded plot. The differences between morning and

afternoon soil temperatures at 5 cm depth were low under grass mulch, woodchip
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mulch and unweeded control (5.0-5.90C) but high under plastic mulch and
handweeded control (8.7-8.90C). Mulches are effective in weed control and
conservation of soil moisture, and the plant-based mulches are most effective in
reducing soil temperature. These improvements of crop growing environment resulted

in increased tomato growth and fruit yield.

Mulching conserve soil moisture through less evaporation losses and also improve the
soil properties, thereby produce better fruit quality with less weeds, disease and pest
etc. (Samedani and Rahimian, 2006).

In an experiment conducted by Jodaugiene et al., (2006) reported that all organic
mulches reduce weed germination. The positive effect of mulches was particularly
obvious in the period of intensive germination of weeds. Straw, peat and wood chips
had the strongest influence on the deceases of weed germination; however, it is
important to make sure that mulches are not infected with weed seeds. Mulch of
chopped grass is quick decomposed; therefore, repeated mulching is required to

protect the crop from weeds.

Mulching is one method or practice that could be considered for the control of pests.
Mulching may enhance the ability of the crop to compete for resources by making the
system less suitable for the pests. Mulch should be considered for the successful

control of weeds on Florida's mineral sands (Dittmar & Stall, 2013).

Mulches create a physical barrier to sunlight to work as a photosynthesis inhibitor to
suppress weeds. Some mulch has been proven more effective than hand weeding and
herbicides in several studies (Bond et al., 2003).

Mulching could improve the crop stands and increase yield by providing an
environment for optimal plant growth. Mulched and irrigated treatments have been
shown to induce higher root growth in comparison with unmulched and rain fed

treatments (Kumara and Dey, 2011).

The properties of some mulch may better benefit plant growth by preserving soil
structure and acting as a barrier to the action of rainfall that can cause compaction and
erosion. Less-compacted soil provides a better environment for seedling emergence
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and root growth (Kumara &Dey, 2011). Many other benefits to plant growth are
associated with the altered conditions created by mulch. In addition to reducing
competition from weeds, mulches are used to increase water infiltration, reduce
evaporation, modify soil temperatures and increase crop yields (Allison, 1973). The
color of a given material can have a range of influences on soil temperature. Soil
temperature fluctuations are especially important since they impact physical, chemical

and biological processes in the soil (Shinde, 1997).

Depending on properties of mulch, such as color and albedo, the mulch may result in
either an increase or decrease soil maximum or minimum temperatures, but generally
all mulches moderate soil temperature fluctuations (Allison, 1973). Some mulching
materials can improve the structure and fertility as they are decomposed and
incorporated into the soil. The selection of mulching materials must be undertaken
carefully in organic production. Both natural and synthetic mulches are approved for
the use in organic vegetable production under certain circumstances. Plastic mulches
must be removed at the end of the growing season to coincide with standards of
National Organic Program. Mulches of organic origin are biodegradable, but some
synthetic mulches are designed to degrade through the growing season. The use of
biodegradable plastics are not yet approved for organic production, but natural or
organic biodegradable materials such as paper are allowed for use under current
organic standards. Biodegradable forms of paper mulches have become quite popular
in vegetable production, because labor costs for removal are foregone (Hochmuth,
1992). Proponents of organic farming may feel that utilizing living or dead plant
material for mulching coincides more with their ideals and offers the same benefit of
reduced labor and maintenance costs. For an organic mulch to be effective, it must be

installed to a proper depth to inhibit the photosynthesis in weeds.

The effectiveness of water hyacinth, rice straw and dried grass mulches as suppressant
of weed growth compared to the control was noted by Baten et al., (1995). Control of
broad leaf weeds due to the effect of oat mulch was reported in tobacco (Shiling et al.,
1986).

Nearly all annual weeds have trouble penetrating a thick mulch of organic material.
Generally, better weed suppression is attained as the organic mulch is increased in
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depth. Mulches must be installed at a depth of 7.6 - 12.7cm after packing
(Westerfield, 2013). Depths of 2.5cm, 7.6cm, and 15.2cm of chopped organic mulch
from yard waste have been successfully used in citrus orchards in California for long-
term control of weeds. Organic mulches are very useful in the management of
perennial tree crops (Norris et al, 2003). A total of 76 weed species from 21 plant
families were recorded growing in that experiment. Weed species such as spurge,
groundsel, tall fescue, horseweed, purslane and scarlet pimpernel were at extremely
low levels or non-existent in the mulched areas, but were very common in the
unmulched plots (Sakovich, 2013). Such materials work primarily as photosynthesis
inhibitors or physical barriers, but plant chemicals that are released during the

decomposition of some materials may have additional benefits to weed suppression.

Another alternative for weed control is to use a living mulch to suppress weeds
through allelopathy and competition. Allelopathy is an interaction between plants
where compounds (i.e. tannins, alkaloids, phenolic acids) produced in one plant is
released into the environment and inhibit, or stimulate, the growth of another plant
(Gliessman, 2007). Gliessman acknowledged it is possible to utilize alleopathic
interactions in farming as a cost effective alternative to using synthetic chemicals. The
cover crop, winter rye (Secalecereale), suppresses weeds as it grows and as it decays
when residues are incorporated into the soil. Other crops that can inhibit weeds
include barley, beets, buckwheat, corn, cucumber, lupine, millet, oats, peas, rye, and
wheat (Gliessman, 2007). With research advancements on the alleopathic properties
of plants, farmers could manage fields with organic living mulches to reduce weeds,

deter insect pests, attract beneficals and eliminate the need for pesticides.

Crutchfield (1984) conducted a research to determine the effect of wheat
(Triticumaestivum L.) straw mulch level on weed control and corn growth in a winter
wheat-ecofallow corn(Zea maysL.)fallow rotation.Wheat straw mulch was established
at levels of 0, 1.68, 3.36, 5.04, and 6.72 t/ha in stubble fields after harvest (fall-
adjusted) or the following spring (spring-adjusted).Atrazine{2-chloro-4-(ethylamino)-
6-(isopropylamino)-s-triazine}concentration remained higher in unmulched soil than
in soil with high levels of mulch for more than 9 months following application after
wheat harvest due to interception of atrazine by the mulch. Metolachlor{2-chloro-N-
(2-ethyl-6-methylphenyl)-N-(2-methoxy-1-methylethyl) acetamide} concentration
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remained higher in unmulched soil than in soil with high levels of mulch for more
than 4 months after application at corn planting due to interception by the mulch.
Even though the amount of atrazine and metolachlor in the soil was reduced by mulch
in fall-adjusted experiments and the amount of metolachlor was reduced in spring-
adjusted experiments, weed control was not reduced and usually increased with
increasing mulch level. Thus increasing atrazine and metolachlor rate was not
necessary to maintain adequate weed control in no-till wheat stubble since the mulch
itself had an adverse effect on weed growth.

According to Budelman (1998) the performance of the leaf mulches of Leucaena
leucocephala, Gliricidia sepium and Flemingia macrophylla in weed control has been
tested in two trials. The length of the period during which a mulch layer yields
significantly less weed biomass compared to the control plots is called the ‘effective
life-span” of the mulch. Of the three mulch materials only that of F.
macrophylla shows promise in retarding weed development. In the second trial F.
macrophylla leaf mulch was applied at rates of 3, 6 and 9 tons dry matter per ha. The
effective lifespan of a mulch layer of 3 tons is between 12 and 13 weeks. The
treatments 6 and 9 tons have effective life-spans of over 14 weeks. For moderate
quantities (up to 5 tons of dry leaf mulch per ha) the effective life-span is estimated at
about a 100 days. The value of mulching in weed control is limited to the control of
weed species that multiply by seed. Regrowth originating from roots or stumps from

former vegetation is unlikely to be checked by a mulch layer.

Monica et al., (1994) conducted a field studies 1988/89 and 1989/90 at two locations
to determine the effect of rye, wheat, and triticale cover crop mulches on weed
emergence patterns, weed biomass, and soybean development. Redroot pigweed and
common lamb squarters emergence patterns were not altered by mulches. Early in the
season, mulches reduced weed biomass; however, the results were inconsistent
between locations and years. Under weed-free conditions, the cover crop mulches had
no detrimental effects on soybean development and yields were not different from

bare soil controls.

Three years of field trials have been carried out by Anzalone et al., (2011) in

Zaragoza, Spain, using different biodegradable mulch materials in processing
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tomatoes. The aim was to evaluate weed control with several biodegradable mulches
as alternatives to black polyethylene (PE) mulch. The treatments were rice straw,
barley straw, maize harvest residue, absinth wormwood plants, black biodegradable
plastic, brown kraft paper, PE, herbicide, manual weeding, and unweeded control.
Assessments focused on weeds and on crop yield. A laboratory study showed that 1
kg/m2 of organic mulch was sufficient to cover the soil for rice, barley straw and
maize harvest residue. The most abundant weed species in the field were purple
nutsedge, common purslane, common lambsquarters, and large crabgrass and a
change in weed composition was observed between treatments and years. Most weed
species were controlled by the mulching materials except that purple nutsedge was
controlled only by paper mulch. The other species were well controlled by PE and
biodegradable plastic and also by some of the organic mulch treatments. Best weed
control and lowest weed biomass were achieved by paper followed by PE and
biodegradable plastic. The best organic mulch was rice straw and the worst weed
control was from absinth wormwood. Tomato yield was highest for PE followed by
paper, manual weeding, biodegradable plastic, and rice straw and was clearly related
to weed control. Paper, biodegradable plastic, and rice straw are potential substitutes
for PE and herbicides.

El-S Hahawy et al., (2006) conducted a field trials were in two successive seasons
(2003/ 2004) to study the allelopathic potential of rice straw residues at different rates
and dates of application for controlling weeds in cucumber (Cucumis sativa L.).
Mixing ground straw into the soil at different concentrations (125 - 500 g m-2) was
consistently more effective in suppressing growth and development of a wide range of
broad and narrow- leaved weeds than the intact straw, either applied simultaneously
or three months prior to sowing of cucumber seeds. Applying the ground straw 3
months prior to sowing of crop seeds was the most effective treatment amongst others
for controlling the weeds as well as increasing the cucumber productivity, irrespective
of the rate of application. Eight phenolic acids were identified in the rice straw
residues on TLC including cinnamic acid, salicylic acid, vanillic acid, p-
hydroxybenzoic acid, 2, 5 dihydroxybenzoic acid, ferulic acid, o-coumaric acid and p-
coumaric acid. It has been suggested that the phenolic acids might be considered the
key factor of rice allelopathy against suppressing a wide range of mono-
dicotyledonous weeds in different crops.
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Devasinghe et al., (2011) evaluated the effectiveness of rice straw mulch on managing
weed populations and increasing yields of direct wet-seeded (DWSR) and direct dry-
seeded rice (DDSR) in 2009 Yala (DS) and 2009/2010 Maha (WS) seasons in a
principal rice growing region of Sri Lanka. The major weeds associated with DDSR
in DS were Cyperusrotundus, Isachneglobosa and Leptochloa chinensis. In DWSR,
the dominant species were Cyperusro tundus, Echinochloa crus-galli and Isachne
globosa. The weed density was reduced in the WS and the major weeds were
Cyperusro tundus, Echinochloa crus-galli and Isachne globosa. In both systems
Cyperus rotundus was the most dominant weed species in all treatments based on the
summed dominance ratio. The rice straw mulch was effective in weed management
under DWSR, but not in DDSR. The grain yield was inversely correlated with
increasing weed biomass and weed density in both systems. Compared to DWSR,
chemical weeding which is the present practice in Sri Lanka, yield gains of 9.23% and
5.74% were achieved in DWSR with a straw mulch and a yield loss of 49.88% and
22.24% in the DDSR with the same treatment in DS and WS, respectively. The study
indicated the possibility of suppressing weeds in direct wet-seeded land low rice with

straw mulch in both seasons.
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CHAPTER 11
MATERIALS AND METHODS

This chapter describes the materials and methods which were used in the field to
conduct the experiment during the period from August to December 2013. It
comprises a short description of experimental site, soil and climate, variety, growing
of the crops, experimental design and treatments and collection of data presented

under the following headings:

3.1 Experimental site

The study was conducted at the Agronomy Farm, Sher-e-Bangla Agricultural
University, Dhaka-1207, Bangladesh. Geographically the experimental area is located
at 23%41 N latitude and 90°22 E longitudes at the elevation of 8.6 m above the sea
level (FAO, 1988). The map showing the experimental site under the study is in
Appendix II.

3.2 Characteristics of soil

Soil of the experimental field was silty loam in texture. The soil of the experimental
area belongs to the Modhupur Tract (UNDP, 1988) under the AEZ No. 28. The land is
above flood level and sufficient sunshine was available during experimental period
(Appendix I).

3.3 Climate and weather

The climate of the experimental site was under the subtropical climate, characterized
by three distinct seasons, winter season from November to February and the pre-
monsoon or hot season from March to April and the monsoon period from May to
October (Edris et al., 1979). Details of the meteorological data during the period of
the experiment was collected from the Bangladesh Meteorological Department,

Agargoan, Dhaka and presented in Appendix II.
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3.4 Treatment of the experiment
There were two factors in the experiment as follows:
Factor-A: Three varieties of Rice
V1= BRRI dhan33
V,= BRRI dhan56
V3= BRRI dhan57

Factor-B: Six types of mulch materials
T1= Maize
T,= Mustard
Ts=Rice
T,=Till
Ts = Water smartweed (Bishkathali).
Te = Control

3.5 Plating material
The rice varieties collected from Bangladesh Rice Research Institute (BRRI) namely
BRRI dhan33, BRRI dhan56 and BRRI dhan57 were used as plating materials.

3.6 Design of the experiment
The two factorial experiments were laid out in a Randomized Complete Block Design
(RCBD) with three replications.

3.7 Management of the Crop

The crop in each treatment was raised under same level of management practices. Th

management practices followed in this experiment are described below:

3.7.1 Seed sprouting
The collected seeds were healthy. The seeds were immersed in a bucket filled with
water for 24 hours. Then the seeds were taken out of water and kept thickly in gunny

bags. The seeds started sprouting after 48 hours and were sown after 72 hours.
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3.7.2 Preparation of seedling nursery and sowing of seeds

For raising rice seedlings a piece of high land was selected at the Agronomy Field
Laboratory, Sher-e-Bangla Agricultural University, Dhaka. The land was puddled
with mouldboard plough and leveled with ladder. Then the sprouted seeds were sown
in the nursery beds on 17 July 2013. Weeds were removed and irrigation was given in

the seedling nursery as and when necessary.

3.7.3 Preparation of experimental land

Tillage was given in the experimental land with a power tiller. Then the land was
puddled thoroughly by repeated ploughing and cross ploughing with a mouldboard
plough and subsequently leveled by laddering. Immediately after final land
preparation the layout of experimental plot was made on 12 August 2013 according to
experimental design. Weeds and stubbles were cleared off from individual plots and
finally were levelled so properly by wooden plank that no water remained in the
puddle field.

3.7.4 Fertilizer application

A fertilizer dose of 110-120-60-5 kg ha™ of triple superphosphate, muriate of potash,
gypsum and zinc sulphate respectively were applied at the time of final land
preparation. Nitrogen (80kg N ha™) was applied in equal installments at 20 and 45

days after transplanting as top dressing.

3.7.5 Uprooting of seedlings
The seedlings were uprooted without causing any mechanical injury to the roots. Then

the uprooted seedlings were transplanted in the main field.
3.7.6 Transplanting of seedlings

The seedlings were transplanted on 15 August 2013. Two to three seedlings were

transplanted in each hill maintaining the spacing of 25 cm x 20 cm.
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3.7.7 Application of mulching materials

All the mulch materials were chopped into small pieces (5 cm) and incorporated into
the plot three days before seedling transplanting. Application rate of mulch materials
were 2kg/6mZ.

3.8 Intercultural operations
3.8.1 Gap filling

Seedling in some hills died off and these were replaced by gap filling after one week

of transplanting with seedlings from the same source.

3.8.2 Collection of weeds
The weed were collected before top dressing of urea. Weed collection were done

twice in order to keep the crop weed free at 20 and 45 days after transplanting.

3.8.3 Water management
Water level was maintained at 3-5 cm depth to all the plots throughout the growing

period.

3.8.4 Crop protection measures

No major disease incidence was observed. But, the crop was mildly attacked by green
leaf hopper, brown plant hopper and stem borer at the vegetative growth stage.
Diazinon (60 EC) was applied at the rate of 1.5 litre per hectare to control the insect

pests.

3.9 Harvesting and processing

Five hills were selected randomly from each plot prior to harvesting. The plants were
uprooted carefully for data collection. The crop of each experimental plot was
harvested separately at full maturity on 15 December 2012. From the central (1m?)
area of each plot, the crop plants were harvested for collecting data on grain and straw
yields. The harvested crop of each plot was bundled separately, tagged properly and
brought to the clean threshing floor. The bundles were dried in sunshine, threshed and
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then grains were cleaned. After sun drying, the grain and straw weights were taken

plot wise.

3.10 Collection of data at harvest
Experimental data on yield and yield contributing characters were recorded on the

following parameters:

3.10.1 Plant height

Plant height was measured from the base of the plants to the tip of the panicle.

3.10.2 Total tillers hill™*

Five hills plot™ were selected and numbers of tillers were counted.

3.10.3 Effective fillers hill*

At least one grain containing panicles were considered as number of bearing tillers.

3.10.4 Non-effective fillers hill™
The panicles that contain no grain or the tiller without panicle were considered as

number of non-bearing tillers.

3.10.5 Panicle length
Length of panicle was measured from the first node to the tip of the panicles and then

the averages were expressed in cm.

3.10.6 Total grains panicle™
In each sample five panicles were randomly selected. Then total grains were counted

and averages of 5 samples were taken.
3.10.7 Number of unfilled grains panicle™

Spikelets having unfilled endosperm were considered as unfilled grains and the

numbers of such spikelets present on each panicle were counted.
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3.10.8 Number of filled grains panicle™
Spikelets having food material inside were considered as filled grains and the

numbers of such spikelets present on each panicle were counted.

3.10.9 Weight of 1000-grain
Thousand grains were randomly selected from each plot and then it was dried in an

oven. Weight was taken in an electric balance.

3.10.10 Grain yield
Grains obtained from the central (Im?) area of each plot were sun dried and weighed.

Then dry weight of grains of each plot was converted to grain yield hectare™.

3.10.11 Straw vyield
Straw yield obtained from the sampling area (central 1m?) of each plot was sun dried

and weighed separately. Then the weight was converted to straw yield hectare™.

3.10.12 Biological yield
Grain yield and straw yield were altogether considered as biological yield. Biological

yield was calculated with the following formula:

Biological yield (t ha™*) = Grain yield (t ha™*) + straw yield (t ha*)

3.10.13 Harvest index (HI)
The ratio of grain yield to biological yield and was calculated with the following
formula:

Grain yield
Harvest index = x 100
Biological yield
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3.11 Statistical analysis

All the collected data were analyzed by following the analysis of variance (ANOVA)
technique and mean differences were adjudged by Duncan’s Multiple Range Test
(DMRT) (Gomez and Gomez, 1984) using a computer operated programme named
MSTAT-C.
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CHAPTER IV
RESULTS AND DISCUSSION

The experiment was conducted to study the effective mulch material on weed control
and yield of aman rice. The analysis of variance data on different crop and yield
contributing characters as well as yield of rice as influenced by different mulch
materials has been presented in this chapter.

Results of the study regarding varietal effect and mulch treatments with the
interaction on yield and yield components of Transplant Aman rice have been

presented and discussed under this section.

4.1 Yield and yield contributing characters at harvest

4.1.1 Plant height

4.1.1.1 Effect of varieties

Plant height varied significantly at 20 DAT (Appendix IV) with the highest value
(40.9cm) by BRRI dhan56 which was statistically similar to that of BRRI dhan57
(40.89cm). The lowest was recorded in BRRI dhan33 (34.74cm). At 40 DAT, the
plant height was significantly highest in BRRI dhan56 (93.23cm) and lowest in BRRI
dhan33 (78.01). At 80 DAT BRRI dhan56 (123.9cm) was significantly highest and
lowest BRRI dhan57 (98.6cm). Similar trend also found at 60 DAT (Table 1).

4.1.1.2 Effect of mulch materials

Singly Mulch materials did not affect significantly the plant height at 20 DAT, 40
DAT. 60 DAT and 80 DAT (Appendix 1V). At 80 DAT, having the height range of
110.4cm - 112.4cm (Table 2).

4.1.1.3 Interaction effect of varieties and mulch materials

Interaction of varieties and mulch materials showed significant variations on plant
height at 20 DAT, 40 DAT, 60 DAT and 80 DAT (Appendix IV). At 40 DAT, the
highest plant height was recorded in BRRI dhan56 x no mulch (96.63cm) and the
lowest in BRRI dhan33 x maize stover (81.73cm). At 60 DAT, the highest plant
height (131.6cm) was found in BRRI dhan56 x no mulch while the lowest was found
in BRRI dhan57 x mustard straw (99.13cm). At 20 DAT it ranged from 33.27cm to
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42.73cm. But highest plant height (125.8cm) was found in BRRI dhan56 x no mulch
and lowest (97.2cm) in BRRI dhan57 x no mulch interaction, at 80 DAT (Table 3).

4.1.2 Plant dry matter

4.1.2.1 Effect of varieties

Plant dry matter content varied significantly at 20 DAT (Appendix V) with the highest
value (1.997gm) by BRRI dhan57 which was statistically similar to that of BRRI
dhan56 (1.991gm). The lowest value was recorded in BRRI dhan33 (1.669gm). At 40
DAT, the plant dry matter did not varying significantly. But, it was significantly
highest in BRRI dhan33 (49.47gm) and the lowest in BRRI dhan57 (41.60gm) at 60
DAT. The dry matter at 80 DAT BRRI dhan33 (59.19gm) was significantly highest
which is statistically similar to BRRI dhan56 (57.55gm)(Table 1).

Table 1. Effect of varieties on plant height and dry matter of T. Aman rice at
different growth durations

Plant height (cm) Plant dry matter (gm)
Varieties 20 40 60 80 20 40 60 80
DAT | DAT | DAT | DAT | DAT | DAT | DAT | DAT
VA 34.74b | 78.01b | 113.8b | 110.9b | 1.669b | 22.96a | 49.47a | 59.19a
V, 409a | 93.23a|128.2a|1239a | 1.991a | 23.24a | 49.89a | 57.55a
VA 40.89a | 79.38b | 100.6¢ | 98.6¢c | 1.997a | 25.75a | 41.60b | 48.65b
LSD"(‘;"/!)“eaw 175 | 221 | 264 | 194 | 0276 | 286 | 4364 | 331
CV (%) 668 | 3.90 | 342 | 259 | 2162 | 17.63 | 13.71 | 887

V1=BRRI dhan 33, V,= BRRI dhan 56, V3= BRRI dhan 57

4.1.2.2 Effect of mulch materials

Mulch materials did not affect significantly the dry matter production at 20 DAT, 60
DAT and 80 DAT(Appendix V)..However, significant variation was observed in dry
matter production at 40 DAT (Appendix II). The highest dry matter content (27.33gm)
at 40 DAT was found in maize stover applied plants and the lowest was obtained in

mustard straw treated plants (22.00gm) (Table 2).
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Table 2. Effect of mulch materials on plant height and plant dry matter of rice
at different growth durations

Plant height (cm)

Plant dry matter (gm)

Treatments 20 40 60 80 20 40 60 80

DAT DAT DAT DAT DAT DAT DAT DAT

T, 384a 84.71a 115.0a 112.0a | 1.807a 27.33a | 50.51a | 56.87a

T, 38.44a 83.52a 113.6a 111.1a 2.033a |[22.00b | 46.25a | 53.57a

Ts 37.71a 82.78a 114.7a 112.4a 1.675a | 22.11b | 4455a | 57.10a

Ta 39.42a 82.56a 113.8a 110.5a 2.010a | 23.74ab | 48.64a | 53.65a

Ts 40.11a 83.18a 113.5a 110.5a 1.938a | 25.05ab | 46.97a | 56.41 a

Ts 38.98a 84.48a 114.5a 110.4a 1.851a | 23.66ab | 45.00a | 53.15a
LSDSVf?/(')“e at | oag 3.12 3.74 275 | 03903 |4052 | 66.172 | 4.682
CV (%) 6.68 3.90 3.42 2.59 21.62 17.63 13.71 8.87

T;,=Maize stover, T,= Mustard straw, Ts= Rice straw, T,= Sesame stover, Ts= Water smart weed
straw, Tg= No mulch

4.1.2.3 Interaction effect of varieties and mulch materials

Interaction of varieties and mulch materials showed significant variations in respect of
dry matter production at 20 DAT, 40 DAT, 60 DAT and 80 DAT (Appendix V). At 40
DAT, the highest dry matter was recorded in BRRI dhan56 x maize straw mulch
(28.41gm) and the lowest in BRRI dhan33 x no mulch (18.99gm). At 60 DAT, the
highest dry matter (53.44gm) was found in BRRI dhan56 x sesame stover mulch
while the lowest was found in BRRI dhan57 x rice straw mulch (38.19gm). At 20
DAT it ranged from 1.51gm to 2.43gm. But highest dry matter (64.89gm) was found
in BRRI dhan33 x rice straw and lowest (44.70gm) in BRRI dhan57 x no mulch, at 80

DAT (Table 3).
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Table 3. Combined effect of varieties and mulch materials on plant height and
plant dry matterat different growth durations

Plant Height Plant dry matter (gm)
Treatment
Combinations 20 40 60 80 20 40 60 80
DAT DAT DAT DAT DAT DAT DAT DAT
ViT 040 lei7ac | 120 [1124b| 151c | 28022 | 5L50ab | 0
78.90 113.7 20.00 45.88 a- | 55.20
VT, 34.27d cd b 111.0b | 1.84 abc cde e b-f
ViTs 3327d | 'T0% ] M4 a7 | asse | 22ATE | 40002 16804
ViT, 34.53d 76('103 115"0 111.4b | 1.71bc 20'7el b- | 52784 ng
37.0 78.15 112.0 61.01
V1Ts bed cd b 1095b | 1.83abc | 27.55ab | 52.76 a ab
ViTs 34.0d 76d06 11&'1 108.2b 1.60c 18.99 e 47'29 & 5?_'3’1
V,T, 40.60 94.57 1279a | 123.8a | 2.14abc | 28.41a 51.19 58.72
ab ab abc a-d
39.67 92.20 19.87 50.92 56.83
V,T, abe ab 127.9a | 124.3a | 1.83 abc cde abe ad
V,T; 39.13 90.70 126.3a | 123.1a 1.66¢c 19.25 de 4947 a- 60.18
abc b d a-c
V,Ta 42402 9?;'b33 126.4a | 122.5a | 2.17 abc 23'3;6 & | 53442 52'_25
V,Ts 12732 | 1% | 12884 | 12404 | 234ap | 22072 | 48062 | 56.44
ab e e b-e
V,Te 4087 1 96634 | 131.6a | 125.8a | 1.81apc | 2046 | 46:26a- | 56.44
ab abc e b-e
VT, 39.20 77.83 1014c | 9961¢ | 1.77 abe 25.55a- | 48.82a- 52.24
abc cd e e c-g
VsT, 4140a | 96 |g913c | 9787¢ | 243a | 26148 | 4194D- | 4868
cd d e e-g
40.73 80.47 24.62 a- 46.24
V3T, ab cd 103.3c | 101.3c | 1.84 abc A 38.19¢ g
V3T, 41.33a 7i'd30 98.91c | 97.65c¢c | 2.15abc | 27.15ab | 39.70 de 45;'922
VsTs 40.60 | 7946 9983 | 080c | 1.65¢ | 22222 | 40194e | °+80
ab cd e d-g
(VA 2207a | 807% | 1009¢ | 97.20¢ | 2.14abc | 22232 | 4075 44.70
cd e cde g
LSD v(z;I/(I)ue as 4.30 5.41 6.47 4.77 0.6761 7.018 10.69 8.11
CV (%) 6.68 3.90 3.42 2.59 21.6% 17.63 13.71 8.87

V;=BRRI dhan 33, V,= BRRI dhan 56, V5= BRRI dhan 57, T;=Maize stover, T,= Mustard straw, T;=
Rice straw, T,=Sesame stover, Ts= Water smart weed, T¢= No mulch
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4.1. 3. Number of tillers hill* at 20 DAT

4.1.3.1 Effect of varieties

Varieties showed significant effect on producing tillers hill*at 20 DAT (Appendix
VI1).The highest number of tillers hill"* (12.11) was obtained from BRRI dhan56 and
that of the lowest (9.0) in BRRI dhan33 (Figure 1).

4.1.3.2 Effect of mulch materials

It was observed that mulch materials also differed significantly in producing tillers
hill* 20 DAT (Appendix V1). The highest number of tillers hill"* (11.66) was obtained
from the mulch water smart weed mulch. The lowest number of tillers hill™* (9.11)

was obtained in maize straw mulch (Table 4).

4.1.3.3 Interaction effect of varieties and mulch materials

Interaction effect of varieties and mulch materials showed significant effect on
number of tillers hill(Appendix VI). Result showed that the highest number of tillers
hill™* (14.0) was produced by BRRI dhan57 with water smart weed mulch materials
and that of the lowest (6.33) was obtained from the combination of BRRI dhan33 x

Maize stover mulch (Table 5).

4.1.4 Number of tillers hill"* at 40 DAT

4.1.4.1 Effect of varieties

Varieties showed significant effect on the production of tillers hill™*(Appendix V1). The
highest number of tillers hill"* (24.72)was obtained from BRRI dhan57 and the lowest
number of tillers hill* (19.0) was found from BRRI dhan56 which was statistically
similar to that of BRRI dhan33 (19.33) at 40 DAT (Figure 1).

4.1.4.2 Effect of mulch materials

It was observed that different plant mulch materials had significant effect on the
number of tillers hill™(Appendix V1). The highest number of tillers hill™ (23.55) was
from maize stover mulch. The lowest number of tillers hill (16.88)was found in no
mulch treated plots.(Table 4).
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4.1.4.3 Effect of interaction varieties and mulch materials

The interaction effect between rate of varieties and mulch materials was significant on
the number of tillers hill* 40 DAT (Appendix VI). Results showed the highest number
of tillers hill"* (28.33) was obtained from BRRI dhan57 x water smart weed mulch
materials and the lowest number of tillers hill"* (15) was found from BRRIdhan33 x

no mulch treatment (Table 5).

4.1.5 Number of tillers hill* at 60 DAT

4.1.5.1 Effect of varieties

Varieties had significant effect on the number of tillers hill"* 60 DAT (Appendix V1).
The highest number of tillers hill* (24.77) was obtained from BRRI dhan57. The
lowest number of tillers hill* (17.44) was found in BRRI dhan33 which was

statistically similar to that of BRRI dhan56 (18.38) (Figure 1).

4.1.5.2 Effect of mulch materials

The tillers hill™* was not significantly influenced by different mulch treatments 60
DAT (Appendix VI). However, the highest number of tillers hill™* (21.11) was obtained
from maize mulch materials and the lowest by no mulch materials (Table 4).

4.1.5.3 Effect of interaction of varieties and plant mulch materials at 60 DAT

Number of tillers hill"* was significantly influenced by varieties and mulch materials
60 DAT (Appendix VI). The highest number of tillers hill"* (26.67) was obtained from
the combined effect of BRRI dhan57 with water smart weed mulch material which
was statically similar to the other 5 combinations of BRRI dhan57. Non significant
variations were found in the interaction effects of the result of the varieties with

mulch materials under study (Table 5).

4.1.6 Number of tillers hill™* at 80 DAT
4.1.6.1 Effect of varieties

At 80 DAT, significantly(Appendix V1) the highest number of tillers hill™ (23.88) was
observed in the variety BRRI dhan57 while it was found lowest in BRRI dhan33
(17.33) (Figure 1).
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4.1.6.2 Effect of mulch materials

Single effect of mulch materials showed insignificant variations among the six
mulch materials used under the study at 80 DAT in respect of number of tiller hill”
!(Appendix V1). It ranged from 18.44 to 20.44(Table 4).

4.1.6.3 Interaction effect of varieties and mulch materials

A significant difference was observed in the combined effect of rice variety and
mulch materials in respect of number tillers hill* at 80 DAT(Appendix VI). The
highest number of tillers hill"* was recorded in BRRI dhan57 x maize straw mulch
combination (25.33) followed by BRRI dhan57 x water smart weed (24.33), BRRI
dhan57 x sesame stover (24.0) and BRRI dhan57 x no mulch (Table 5).

24.72 24.77 2
2 3.88
o
2 20 17.3317.77
= 15
wv
g 10
= 5
0
Tiller number at 20 Tiller number at 40 Tiller number at 60 Tiller number at 80
DAT DAT DAT DAT
Variety

H BRRI dhan33 (V1) mBRRIdhan56 (V2)  m BRRI dhan57 (V3)

Figure 1. Effect of variety on tiller number of rice at different growth duration
(LSDgs =1.222,1.722, 1.500 and 1.717 for 20 DAT, 40 DAT, 60 DAT and
80 DAT respectively)
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Table 4. Effect of mulch materials on tiller number of rice at different growth

durations
Number of tillers hill™
Treatments 20 40 60 80

DAT DAT DAT DAT

T, 9.11c 23.55a 21.11a 20.44 a

T, 11.33 ab 21.33 ab 19.77 a 19.88 a

T3 9.77 bc 21.22 ab 20.0a 19.66 a

T4 10.44 abc 21.11b 20.33a 19.77 a

Ts 11.66 a 22.0ab 20.55 a 19.77 a

Te 11.0 ab 16.88 ¢ 19.44 a 18.444 a
LSD value at 5 % 1.72 2.43 2.12 2.42
CV (%) 17.08 12.09 10.96 12.89

T1=Maize stover, T,= Mustard straw, Tz= Rice straw, T,= Sesame stover, Ts= Water
smartweed, Te= No mulch

Table 5. Combined effect of varieties and mulch materials on number of tillers
hill* at different growth durations

Treatment Number of tillers hill™*

Combinations 20DAT 40DAT 60DAT 80DAT
V1T, 6.333 f 22.33 c-f 18.0 b 18.0d
ViT, 10.33 de 19.67 fg 17.67 b 17.0d
V1T 9.0 ef 20.33 d-g 17.33b 17.0d
V1T, 9.33 de 19.33 fg 18.33b 18.67 cd
ViTs 9.0 ef 19.33 fg 17.33b 17.67 d
AR 10.0 de 15.0 h 16.0 b 15.67 d
Vo1, 10.33 de 21.33 def 19.67 b 18.0d
V,T, 10.33 de 18.67 fgh 17.67b 19.33 bed
V,Ts 10.33 de 19.0 fgh 19.0b 19.33 bed
VoT, 11.0 b-e 20.0 efg 18.67 b 16.67 d
V,Ts 12.0 ad 18.33 fgh 17.67 b 17.33d
V,Ts 9.33 de 16.67 gh 17.67 b 16.0d
ViT: 10.67 cde 27.0 ab 25.67 a 25.33a
ViT, 13.33 abc 25.67 abc 24.0a 23.33ab
V3T3 10.0 de 24.33 a-d 23.67 a 22.67 abc
V3T, 11.0 b-e 24.0 b-e 24.0a 24.0a
V3Ts 140a 28.33a 26.67 a 24.33 a
AR 13.67 ab 19.0 fgh 24.67 a 23.67 a

LSD value at 5 % 2.99 4.21 3.67 4.20
CV (%) 17.08 12.09 10.96 12.89

V,;=BRRI dhan 33, V,= BRRI dhan 56, V5= BRRI dhan 57, T,=Maize stover, T,= Mustard straw, T;=
Rice straw, T,=Sesame stover, Ts= Water smart weed, T¢= No mulch.
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4.1.7 Number of effective tillers hill™

4.1.7.1 Effect of varieties

Significant difference in respect of number of effective tillers hill™ was observed due
to the mean effect of variety (Appendix VII). The highest number of effective tillers
hill’* (21.72) was found in BRRI dhan57 whereas the lowest value (15.0) was
recorded from BRRI dhan56 which was statistically similar with that of BRRI
dhan33 (16.11) (Figure 2).

4.1.7.2 Effect of mulch materials
Mean effect of mulch materials on effective no. of tillers hill"* did not show any
statistical difference (Appendix VII). It ranged from 16.66 to 18.55 (Table 6).

4.1.7.3 Interaction effect of varieties and mulch materials

The combined effect of varieties and mulch materials showed statistically dissimilar
effect on in number of tillers hill™(Appendix V11). The highest (23.33) was recorded in
both BRRI dhan57x maize stover followed by BRRI dhan57x water smart weed straw
(22.0), BRRI dhan57x Sesame stover (22.0) and BRRI dhan57 x Rice straw (21.67).
The lowest value was obtained from both BRRI dhan56 x water smart weed (15.0)
and BRRI dhan56 x No mulch (15.0) (Table 7).

4.1.8 Number of non-effective tillers hill™

4.1.8.1 Effect of varieties

The effect of varieties on number of non-effective tiller hill™ differed significantly
(Appendix V). The highest number of non-effective tillers hill* was found in the
variety BRRI dhan57 (2.16) and lowest was obtained from BRRI dhan33 (1.33). It
indicates that BRRI dhan33 is best among the varieties because it produced less

number of non-effective tillers hill™. (Figure 2)
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Figure 2. Effect of varieties on number of effective and non effective tiller
(LSDg0s = 1.535 and 0.5051 for effective and non effective tillers

respectively)

4.1.8.2 Effect of mulch materials

Statistically significant variation was observed among the mean effect of the mulch
treatments used (Appendix VII). The highest contribution of mulch materials in respect
of number of non-effective tillers was found in mustard straw (2.2) and the lowest

was obtained from rice straw (1.44) (Table 6).

4.1.8.3 Interaction effect of varieties and mulch materials

Interaction of rice varieties and mulch materials caused significant difference among
the combinations in respect of number of non-effective tillers hill"*(Appendix V11). The
highest value was found from BRRI dhan56 x mustard straw (3.33) while the lowest
was produced by the combination of BRRI dhan33 x rice Straw (1.0), BRRI dhan56 x
no mulch (1.0) and BRRI dhan57 x rice straw (1.0). It indicated that rice straw mulch

had tremendous effect on reduction of non-effective tiller hill™ (Table 7).
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Table 6. Effect of mulch materials on number of effective tiller and non-effective

tillers hill™
Treatments Number of effective tiller hill* | Number of non-effective tiller hill™
T 18.55 a 1.66 ab
T, 17.55a 2.22 a
T3 18.22 a 1.44b
Ty 17.88 a 2.0ab
Ts 17.77 a 1.66 ab
Te 16.66 a 1.66 ab
LSD value at 5 2.17 0.71
%
CV (%) 12.75 41.93

T,=Maize stover, T,= Mustard straw, T5= Rice straw, T,= Sesame stover, Ts= Water smartweed starw,

Te= No mulch

Table 7. Combination effect of varieties and mulch materials on number of effective and
non-effective tillers hill™*

Treatment Number of effective tiller hill* | Number of non effective tiller hill™
Combination
ViT, 16.67 C 1.33¢cd
VT, 15.67¢ 1.33¢cd
VT, 16.33C 10 d
VT, 17.33 be 1.66 bed
VT, 16.33c 1.33¢cd
VT 14.33c 1.33cd
V,T, 15.67¢ 2.0 bed
V,T, 16.33c 3.33a
VT, 16.67¢ 2.33 abc
V,T, 14.33¢ 2.33 abc
V,Ts 150 C 2.0 bed
VT, 15.0 ¢ 1.0d
VT, 23.33a 1.66 bed
VaT, 20.67ab 2.0 bed
VT, 21.67a 1.0d
V3T, 22.0a 2.0 bed
VaTs 220a 1.66 bed
VT, 20.67 ab 2.66 ab
LSD value at 5 % 3.76 1.23
CV (%) 12.75 41.93

V;=BRRI dhan 33, V,= BRRI dhan 56, V5= BRRI dhan 57, T;=Maize stover, T,= Mustard straw, T;=
Rice straw, T,= Sesame stover, Ts= Water smartweed starw, Ts= No mulch.
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4.1.9 Panicle length

4.1.12.1 Effect of varieties

Mean length of panicle was found to differ significantly with the varieties used
(Appendix VII). The highest panicle length was contributed by BRRI dhan33
(27.03cm) followed by BRRI dhan56 (26.5cm) and the lowest was observed in BRRI
dhan57 (23.07cm) (Figure 3).

4.1.9.2 Effect of mulch materials

It was observed that mulch materials had significant effect on panicle length
(Appendix V11). The highest panicle length (25.84cm) was found in both mustard straw
and water smart weed mulch followed by maize stover mulch and the shortest panicle
length (24.77cm) was observed in no mulch (Figure 4).

4.1.9.3 Interaction effect of varieties and mulch materials

The experimental results showed that the interaction effect of varieties and plant
mulch materials was significant on panicle length (Appendix VII). The longest
panicle was obtained from BRRI dhan33 x mustard straw (27.57cm) followed by
BRRI dhan33 x maize stover (27.55cm) and BRRI dhan56 x water smart weed
mulch (27.50cm) whereas the shortest panicle was (22.25 cm) obtained from the
BRRI dhan57 x no mulch (22.0cm)(Table 8).
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BRRI dhan3 (V1) BRRI dhan56 (V2) BRRI dhan57 (V3)
Variety

B Panicle length B Number of rackish per panicle

Figure 3. Effect of varities on panicle length and number of rakish panicle™
(LSDg s = 0.7118 and 0.5839 for panicle length and rakish panicle™respectively)
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Figure 4.Effect of mulch materials on panicle length, number of rakish panicle®
(LSDo s = 1.007 and 0.8258 for panicle length and rakish panicle™ respectively)
4.1.10 Number of rakish panicle™

4.1.10.1 Effect of varieties

Singly number of rakish panicle™ varied significantly with the varieties (Appendix
VII). The highest number of rakish panicle® (13.5) was found in BRRI dhan56
whereas the lowest was observed in BRRI dhan57 (10.22) (Figure 3).

4.1.10.2 Effect of mulch materials

Mean effect of mulch materials had significant effect on the production of number of
rakish panicle™® of T-Aman rice (Appendix V11). Water smart weed mulch contributed
the highest (12.55) number of rakish panicle™, while the lowest (11.28) was obtained
from no mulch materials. It clearly indicates that mulching had positive effect on

number of rakish panicle™(Figure 4).

4.1.10.3 Interaction effect of varieties and mulch materials

The interaction of varieties and mulch materials showed significant variations among
the treatment combinations in respect of number of rakish panicle™ production
(Appendix VII). Considering number of rakish panicle, BRRI dhan56 x water smart
weed mulch produces the highest (14.67) number of rakish panicle™ while the lowest
was contributed by BRRI dhan57x no mulch (10.0), BRRI dhan57xsesame mulch
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(10.0) and BRRI dhan57 x maize stover (10.0). It clearly indicated that combination
of BRRI dhan57 with any mulch materials showed the lowest effect on rakis panicle™
(Table 8).

Table 8. Combination effect of varieties and mulch materials on panicle length and
number of rakish panicle™

Treatment Combination Panicle length (cm) Number of rakish panicle™
V1T 27.55 a 12.33 cd
V1T, 27.57 a 11.67 de
ViT; 26.97 ab 11.67 de
V1T, 26.54 ab 11.67 de
ViTs 27.28 ab 12.33 cd
V1T 26.32 ab 10.87 ef
V,T, 26.21 ab 13.67 abc
V,T, 26.80 ab 14.0 ab
\VAE 25.55 b 12.33 cd
V,T, 26.97 ab 13.33 abc
V,Ts 27.50 a 14.67 a
V,Ts 26.01 ab 13.0 bed
V,T, 23.63 cd 10.0 f
V5T, 23.17 cd 10.33 ef
V3T 23.80 ¢ 10.33 ef
V3T, 23.07 cd 10.0f
V3Ts 22.77 cd 10.67 ef
V3Te 22.00d 10.0 f

LSD value at 5 % 1.74 1.43
CV (%) 411 7.29

V;=BRRI dhan 33, V,= BRRI dhan 56, V5= BRRI dhan 57, T,=Maize stover, T,= Mustard straw, T;=
Rice straw, T,= Sesame stover, Ts= Water smartweed starw, Tg= No mulch.

4.1.11Number of filled grains panicle™

4.1.11.1 Effect of varieties

Varieties had significant effect on number of filled grains panicle™(Appendix V11).The
highest number of filled grains panicle™(148.55) was obtained from and BRRI
dhan33. The lowest number of filled grains panicle™ (105.11) was recorded from the
variety BRRI dhan57 (Figure 5).

4.1.11.2 Effect of mulch materials

Mulch materials showed non-significant (Appendix VII) effect on number of filled

grains panicle™ ranging from 124.66 to 131.44.(Figure 6).
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4.1.11.3 Interaction effect of varieties and mulch materials

Interaction of varieties and mulch materials showed significant variation on the
number of filled grains panicle™(Appendix VII).The highest number of filled grains
panicle™ (155.0) was recorded in the interaction of BRRI dhan33 with rice straw
mulch materials and the lowest one (98.33) was observed from the combination of
BRRI dhan57 with rice straw mulch treatment (98.33) which was statistically as par
with that of BRRI dhan57 x mustard straw (98.67) (Table 9).

4.1.12 Number of unfilled grains panicle™

4.1.12.1 Effect of varieties

Varieties had significant effect on the number of unfilled grains panicle™(Appendix
V11). The maximum number of unfilled grains panicle™ (29.83) was recorded from
BRRI dhan56 followed by and BRRI dhan57 (28.72). The minimum number of
unfilled grains panicle™ (21.94) was found in BRRI dhan33. This indicated that the
variety BRRI dhan33 was better compared to other two varieties in respect of number
of unfilled grains panicle (Figure 5).

160 148.55
140
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40
20

BRRI dhan33 BRRI dhan56 BRRI dhan57

Variety

B Number of filled grain per panicle ® Number of unfilled grain per panicle

Figure 5. Effect of varities on filled grain panicle™ and unfilled grain panicle™
(LSDo s = 8.946 and 5.045 for filled and unfilled grain panicle™ respectively)
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4.1.12.2 Effect of mulch materials

Number of unfilled grains was significantly influenced by mulch materials used
(Appendix VI11). Rice straw mulch materials produced significantly the highest number
of unfilled grains panicle™ (31.22) and the lowest one (22.0) was produced by sesame

straw mulch materials (Figure 6).

140 | 13122 124.66 127.55 129.66 131.44 124.77
120
100
80
60
40 26.77 31.22 28.22 27.77
- i B NN H Sl
; I
Maize stover Mustard straw Rice straw (T3) Sesame stover Water no mulch (T6)
(T1) (12) (T4) smartweed

Mulch materials (T5)
Number of filled grain per panicle  ® Number of unfilled grain per panicle

Figure 6. Effect of mulch materials on filled grain panicle™® and unfilled grain
panicle® (LSDgos = 12.65 and 7.135 for filled and unfilled grain panicle™
respectively)

4.1.12.3 Interaction effect of varieties and mulch materials

Number of unfilled grains panicle was significantly influenced by the interaction
between varieties and mulch treatment (Appendix VII). Numerically the highest
number of unfilled grains panicle™ (41.67) was recorded in BRRI dhan56 x no mulch
materials and the lowest one (16.0) was obtained from BRRI dhan33x mustard straw
treatment (Table 9). It indicates that mulch materials has tremendous effect on grain
filling in rice (Table 9).

4.1.13 1000-grain weight

4.1.13.1 Effect of varieties

The effect of varieties on 1000-grain weight was found significant (Appendix VII).
Apparently the highest (28.41g) 1000-grain weight was found in BRRI dhan33. The
lowest 1000-grain weight was found from BRRI dhan57 (16.17g). The result

indicated that the varieties are affected to produce different size grain (Figure 7).
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Figure 7. Effect of varieties on thousand grain weights (LSDg s = 0.08015)

4.1.13.2 Effect of mulch materials

The effect of mulch materials on 1000-grain weight was found significant (Appendix
VI1). The results indicated that the highest 1000-gram weight was found from rice
straw mulch (23.84) and the lowest (22.79) was found in plots with no mulch. Thus, it
indicated that addition of mulch materials increase the seed grain size, which might be

due to the addition of more nutrient to the plant. (Figure 8).
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Figure 8. Effect of mulch materials on thousand grain weights (LSDg s = 0.1134)
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4.1.13.3 Interaction effect of varieties and mulch materials

The interaction effect of different varieties and mulch materials was significant in
respect of 1000-gram weight (Appendix VII). The 1000-grain weight ranged from
14.93g to 28.97g. The highest (28.97g) 1000-grain weight was obtained from the
combination of BRRI dhan33 x sesame stover mulch and the lowest (14.93g) was

obtained from BRRI dhan57 x sesame stover mulch (Table 9).

Table 9. Effect of varieties and mulch materials combination on filled grain, unfilled
grain panicle™ and thousand grain weight

Treatment Number of filled grain | Number of unfilled | 1000- grain weight
Combination panicle™” grain panicle™ (gm)
VT, 147.7 ab 22.33 b-e 28.27d
VT, 146.3 ab 16.0 e 28.0e
\AE 155.0a 28.33 b-e 28.70 b
V1T, 147.0 ab 19.0 de 28.97 a
V1Ts 149.3 ab 24.67 b-e 28.47 ¢
VA 146.0 ab 21.33 b-e 28.07¢
V,T, 133.7 a-d 25.0 b-e 25.67 f
V,T, 129.0 b-e 27.67 b-e 25.47 g
V,T3 129.3 b-e 33.0 ab 25.77f
V,T, 138.7 abc 20.33 cde 25.33¢g
V,Ts 133.3 a-e 31.33 a-d 24.60 i
V,Tg 122.0 c-f 41.67 a 24.83 h
V3T, 112.3 d-g 33.0ab 17.10j
VT, 98.67 g 31.33 a-d 15.831
VAR 98.33 g 32.33 abc 17.07 j
V5T, 103.3 fg 26.67 b-e 14.93n
V5Ts 111.7 efg 28.67 bcd 16.63 k
V3Tg 106.3 fg 20.33 cde 15.47 m
LSD value at 5 21.91 12.36 0.19
Yo
CV (%) 10.30 27.76 0.51

V,;=BRRI dhan 33, V,= BRRI dhan 56, V;= BRRI dhan 57, T,=Maize stover, T,= Mustard straw, Ts=
Rice straw, T,= Sesame stover, Ts= Water smart weed starw, T¢= No mulch.

4.1.14 Grain yield

4.1.14.1 Effect of varieties

Grain vyield differed significantly with varieties (Appendix VIII). The highest grain
yield (5.41 t ha') was estimated in BRRI dhan33 and the lowest (4.09 t ha) was
obtained from BRRI dhan57. The higher and lower yield might be due to the genetic

potentiality of the respective varieties (Table 10).
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4.1.14.2 Effect of mulch materials

Grain yield affected significantly due to mulch materials (Appendix VIII). Grain yield
ranged from 4.486 t ha™ to 5.026 t ha™. However, it was found better improvement
over the control treatments (Table 11).

4.1.14.3 Interaction effect of varieties and mulch materials

A significant variation was observed among the combined treatments of varieties and
mulch materials in respect of dry grain production per hectare (Appendix VIII). The
highest (5.508 t ha™) grain yield was observed in the treatment combination of BRRI
dhan56 x rice straw while the lowest was estimated in the combination of BRRI
dhan57 x no mulch (3.717 t ha™). It was observed that BRRI dhan57 in combination
with all the mulch treatments contributed less grain yield production. But increase in
grain yield was observed with addition of mulch materials in each and every
combination (Table 12).

4.1.15 Straw yield (t ha™)

4.1.15.1 Effect of varieties

The effect of varieties showed significant effect on straw yield (Appendix VI1II). The
highest straw yield (5.74t ha™) was observed in BRRI dhan33. The lowest straw yield
(4.88 t ha™) was produced by BRRI dhan57 which was statistically at par with that of
BRRI dhan56 (5.18 t ha™) (Table 10).

4.1.15.2 Effect of mulch materials

The effect of mulch materials was significant in respect of straw yield (Appendix VIII).
The results showed that the highest straw yield (5.75t ha™*) was found in maize straw
mulch which was statistically identical with no mulch (5.48t ha™*) and rice mulch
materials (5.41 t ha™) (Table. 11).

4.1.15.3 Interaction effect of varieties and mulch materials

Interaction of varieties and mulch materials significantly influenced straw yield
(Appendix VII1). The highest straw yield (6.34 t ha™) was recorded from BRRI dhan33
with no mulch materials and the lowest straw yield (4.53 t ha™) was obtained from
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BRRI dhan56 x water smart weed mulch which was statistically similar to that of
BRRI dhan57 x sesame straw mulch (4.55 t ha™) (Table 12).

4.1.16 Harvest index

4.1.16.1 Effect of varieties

The effect of varieties was significant in terms of harvest index (Appendix VIII). The
highest harvest index (48.76%) was observed in the variety BRRI dhan33 which was
statistically similar with BRRI dhan56 (50.20%). The lowest harvest index (45.69%)
was found from BRRI dhan57 (Table 10).

4.1.16.2 Effect of mulch materials

The effect of mulch materials was significant in respect of harvest index (Appendix
VIII). The results showed that the highest harvest index (50.02%) was found in
mustard straw mulch and sesame stover (49.70%) which was statistically similar with
rice straw (48.44%) and water smartweed (49.47%) where no mulching showed
lowest(45.03%) harvest index (Table 11).

4.1.16.3 Interaction effect of varieties and mulch materials

Interaction of varieties and mulch materials showed significant variation on harvest
index of rice crop (Appendix VIII). The highest harvest index was recorded from BRRI
dhan33 with mustard straw(53.81%) and BRRI dhan56 with water smartweed
(53.11%) which was similar with BRRI dhan33 x maize stover (49.51%), BRRI
dhan33 x sesame stover (48.85%), BRRI dhan56 x mustard straw (51.52%), BRRI
dhan56 x rice straw (49.80%), BRRI dhan56 x sesame stover (52.30%)and the lowest
harvest index (43.20%) was found from BRRI dhan57 with no mulch (Table 12).
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Table 10. Effect of varieties yield and harvest index of T. Aman rice

L . Harvest
Varieties G rgl Ea).'{; ld Str(?vr\]/a)_/ll)e la Index
(%)

V1 5415a 574 a 48.76 a
V, 5.161b 5.18 b 50.20 a
V3 4.095c 4.88Db 45.69 b

LSD value at 5 % 0.153 0.47 2.129

CV (%) 4.63 13.21 6.52

V;=BRRI dhan 33, V,= BRRI dhan 56 and V3= BRRI dhan 57

Table 11. Effect of mulch materials on yield and harvest index of T. Aman rice

Treatments Grain yield Straw yield | Harvest index
(tha™) (tha™) (%)

T 5.026 a 575a 46.62 bc
T, 4.890 a 4.86 b 50.02 a
T3 5.101a 5.41ab 48.44 ab
T, 4920 a 501b 49.70 a
Ts 4920 a 5.08b 49.47 ab
Te 4.486 b 5.48 ab 45.03 ¢

LSD value at 5 % 0.2163 0.66 3.01

CV (%) 4.63 13.21 6.52

T,=Maize stover, T,= Mustard straw, Ts= Rice straw, T,= Sesame stover, Ts= Water smartweed
starwand Tg= No mulch.
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Table 12. Effect of varieties and mulch materials combination on yield and harvest
index of T. Aman rice

gger{aqtbnigtti on Grain yield (tha™) | Straw yield (tha™) | pyanvest index (%)
VT, 5.50 ab 5.87 abc 48.42 b-e
ViT, 5.467 ab 4.74 cde 53.81a
V1T3 5.508 a 5.63 a-e 49.51 a-d
VT, 5.463 ab 5.73 a-d 48.85 a-e
ViTs 5.403 ab 6.11 ab 47.09 b-f
VT 5.148 ab 6.34a 44.85 d-f
V,T, 5.421 ab 6.08 ab 47.22 b-f
V,T, 5.212 ab 4,99 b-e 51.12 a-c
VAE 5.464 ab 5.51 a-e 49.80 a-d
V)T, 5.130b 4.74 cde 52.30 ab
V,Ts 5.147 ab 453 ¢ 53.11a
VT 4592 c 5.21 a-e 47.04 c-f
V3T, 4.156 d 5.31 a-e 44.23 ef
VsT, 3.992 de 4.86 cde 45.13 d-f
VAR 4.330 cd 5.08 b-e 46.01 c-f
V3T, 4.167 d 455 ¢ 47.95 b-f
Vs3T5 4.210d 4.61 de 47.62 b-f
V3T 3.717 e 4.91 cde 4320 f
LSD value at 5 % 0.3747 1.15 5.214
CV (%) 4.63 13.21 6.52

V,;=BRRI dhan 33, V,= BRRI dhan 56, V;= BRRI dhan 57, T,=Maize stover, T,= Mustard straw, Ts=
Rice straw, T,= Sesame stover, Ts= Water smartweed starw, T¢= No mulch.

4.1.17 Number of weeds at 20 DAT and 40 DAT weed collection

4.1.17.1 Effect of varieties

Variety effected significantly on production of number of weeds at first collection of
weed. (Appendix IX). The highest number of weeds at first weeding was found in
BRRI dhan56 (29.11) and the lowest from BRRI dhan57 (11.72). At second collection
time, insignificant effect was observed in producing number of weeds and it ranged
from 6.0 to 7.16. But in the case of total number of weeds, highest number (36.26) of
weeds were found in BRRI dhan56 and the lowest (17.89) in BRRI dhan57 which is
statically similar with BRRI dhan33 (Table 13).
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4.1.17.2 Effect of mulch materials

Mean effect of mulch materials did not differ significantly in terms of number of weed
produced at first weed collection (Appendix 1X). Again significant variation was
recorded in number of weed population at second collection having the highest
population in no mulch (15.88) and that of lowest was in water smartweed straw (2.44).
The result indicated that mulch materials affected on weed suppression (Table 14).

4.1.17.3 Interaction effect of varieties and mulch materials

At first weed collection, the highest number of weeds were recorded in BRRI dhan33
X sesame straw (43.67) while the lowest were BRRI dhan33 X mustard straw (9),
BRRI dhan33 x no mulch (9), BRRI dhan57 X sesame straw (8.9), BRRI dhan57 x
water smart weed (8.33) and BRRI dhan57 x no mulch. At second collection, the
highest number of weeds were counted in BRRI dhan56 x no mulch (20.67) and the
lowest was found in both BRRI dhan57 x water smart weed (2.0) and BRRI dhan56 x
water smart weed (2.0). It clearly indicated that water smart weed along with BRRI

dhan56 and BRRI dhan57 could contributed weed suppression.

Considering the number of total weeds, it was observed that BRRI dhan56 x no mulch
contributed significantly the highest number of weed (57.0) production (Appendix V1).
On the contrary the lowest (10.33) was recorded both from the combination of BRRI
dhan57 x Water smart weed and BRRI dhan57 x Sesame stover mulch (Table 15).

4.1.18 Weed dry matter at 20 DAT and 40 DAT weed collection

4.1.18.1 Effect of varieties

Varietal effect on weed dry matter content varied significantly at 1* weed collection
(Appendix 1X). The highest weed dry matter at 1% collection was recorded in BRRI
dhan56 (18.28gm) whereas the lowest was found in BRRI dhan57 (7.65gm) followed
by BRRI dhan33 (10.81). Weed dry matter at 2" collection varied from 1.06 to
1.30.However, total weed dry matter was found highest (19.59gm) in BRRI dhan56
and the lowest (8.38gm) in BRRI dhan57 (Table 13).
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4.1.18.2 Effect of mulch materials

Mean effect of mulch materials on dry matter production varied significantly at 1%
and 2" weed collection (Appendix 1X). Significantly the highest dry matter content at
1% collection was found from rice straw mulch treated plot (20.67gm) whereas it was
lowest in the weeds of mustard mulch treated plot (8.14gm). Considering weed dry
matter at 2" collection, the highest (2.93gm) was recorded in control treatments and
the lowest (0.49gm) was obtained from water smart weed mulched plot which were
statistically similar with those of the other mulch material applied plots. However, in
the case of total weed dry matter the highest (21.60gm) was recorded in rice straw
which was similar to no mulch (Table 14).

4.1.18.3 Interaction effect of varieties and mulch materials

Interaction of varieties and mulch materials differ significantly at 20 DAT and 40
DAT weed collection (Appendix 1X). At first collection, the highest weed dry matter
(25.07gm )was recorded in BRRI dhan56 x maize straw mulch treated plot followed
by BRRI dhan56 x no mulch (22.70gm) and the lowest was observed in BRRI dhan56
x sesame straw (3.68gm) which is statistically similar to that of BRRI dhan56 x no
mulch (4.35gm), BRRI dhan57 x water smart weed (5.87gm), BRRI dhan57 x
mustard straw (5.61gm), BRRI dhan57 x maize straw (6.01gm) and BRRI dhan33 x
mustard straw (6.02gm). At second weeding, dry matter content ranged from 0.39gm
to 3.36gm. In the case of total weed dry matter the highest weight (26.22gm) was
recorded in BRRI dhan56 x maize straw which was similar to BRRI dhan56 x no
mulch and the lowest eight (4.47gm) was found in BRRI dhan57 x sesame straw
mulch which was statistically similar to those of BBRI dhan57 x mustard straw mulch

and BRRI dhan x water smart weed mulch (Table 15).
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Table 13. Effect of T. Aman rice varieties on weed number and weed dry matter
in different weeding

Number of weeds Weeds dry matter (gm)
A . 1St 2nd 1St 2nd
Varieties . ) ] .
collection | collection Total collection | collection Total
(20DAT) | (40DAT) (20DAT) | (40DAT)
V1 19.55 ab 6.0a 25.56 b 10.81 b 1.06 a 11.87b
V, 29.11 a 7.16 a 36.28 a 18.28 a 1.30a 19.59 a
V3 11.72b 6.16 a 17.89 b 765 b 1.18 a 8.38b
LSDvalue | g qq 178 10.33 5.64 0.64 5.738
at5 %
CV (%) 71.10 40.93 57.36 67.96 79.90 63.06

V1=BRRI dhan 33, V,= BRRI dhan 56, V3= BRRI dhan57

Table 14. Effect of mulch materials on number of weed and weed dry matter in
different weeding

Number of weeds Weeds dry matter (gm)
1St 2nd 2ﬂd
Treatments . ) 1% collection .
collection | collection Total (20DAT) collection | Total
(20DAT) | (40DAT) (40DAT)
T, 1977a 6b 2578a | 12.96ab 1.10b 1‘; '87
9.03
T, 15.33 a 5b 20.33 a 8.14 b 0.88Db b
Ts 26.11 a 577b 31.89a 20.67 a 0.96Db 21563
Ts 24.66 a 3.55hc 28.22 a 10.48 b 0.72b 11521
9.88
Ts 17.44 a 244 c 19.89 a 9.39b 0.49Db b
Te 1744a | 1588a | 3333a 11.85b 2.93a 1‘;; 8
LSDvalue | 54 2.51 14.60 7.97 090 | 811
at5 %
CV (%) 71.10 40.93 57.36 67.96 79.90 63.06

T,=Maize straw, T,= Mustard straw, Ts= Rice straw, T,= Sesame straw, Ts= Water smartweed starw,

Te¢= No mulch
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Table 15. Effect of varieties and mulch materials combination on weed number in different

weeding
Treatment i} Numberndof weeds i} Weeds dr;r/]dmatter (gm)
Combinations 1 . 2 . Total 1 . 2 . Total
collection | collection collection | collection
V1T 11.0cd 6.0 cde 17.00 cd 7.81 bc 1.01 cd 8.82 b-e
V1T, 9.0d 4.67cde 13.67d 6.02 c 0.86d 6.88 de
VT3 26.33a-d | 4.67cde | 31.00 b-d 20.27 ab 0.64d 20.92 a-d
VT, 43.67 a 3.33de 47.00 ab 14.20 abc 0.72d 14.92 a-e
V1Ts 18.33 bcd | 3.33de 21.67 cd 8.05 bc 0.63d 8.68 c-e
V1Ts 9.0 d 14.0b 23.00 b-d 8.50 bc 2.51 abc 11.01 b-e
V,T, 35.0 ab 5.0 cde 40.00 a-c 25.07 a 1.15 cd 26.22 a
V,T) 21.67a-d | 3.67 de 25.33b-d | 12.78 abc 0.74d 13.52 a-e
(VAR 33.67 abc 8.33¢c 42.00 a-c 21.35ab 1.46 bcd 22.81 ab
V,T, 22.33a-d | 3.33de 25.67 b-d | 13.57 abc 0.66 d 14.23 a-e
V5Ts 25.67 a-d 20e 27.67 b-d | 14.24 abc 0.47d 14.71 a-e
V,Te 36.33ab | 20.67 a 57.00 a 22.70 a 3.36a 26.06 a
V3T, 13.33bcd | 7.0 cd 20.33 cd 6.01c 1.16 cd 7.16 c-e
V3T) 15.33 bcd | 6.67 cd 22.00 b-d 5.617 c 1.06 cd 6.68 e
V3T3 18.33 bcd | 4.33cde 22.67 b-d 20.40 ab 0.78 d 21.18 a-c
V3T, 8.0 d 4.0 cde 12.00d 3.68¢c 0.78d 447 e
V3Ts 8.33d 20 e 10.33d 5.87¢ 0.39d 6.267 e
Vs3Ts 7.0 d 13.0Db 20.00 cd 435¢c 2.92 ab 7.28 c-e
"SDSVf;(')”e at | 5375 4.36 25.29 13.82 1,57 14.06
CV (%) 71.10 40.93 57.36 67.96 79.90 63.06

V,=BRRI dhan 33, V,= BRRI dhan 56, V5= BRRI dhan 57, T,=Maize straw, T,= Mustard straw, T;= Rice straw,
T,= Sesame straw, Ts= Water smartweed starw, Tg= No mulch
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CHAPTER V

SUMMARY AND CONCLUSION

The experiment was conducted at the Agronomy research field, Sher-e- bangle
Agriculture University, Dhaka to find out the weed suppression efficiency of mulch
materials in T. Aman rice cultivation. The experiment treatments included three
varieties viz. BRRI dhan33(V;), BRRI dhan56(V;) and BRRI dhan57(V3) and six
mulch materials maize stover (T;); mustard straw(T,); rice straw(Ts3), sesame
stover(T,), water smartweed(Ts) and no mulch (Tg). The experiment was laid out in a
Randomized Complete Block Design (RCBD) with three replications. The total
number of unit plots were 54 and the unit plot size was 3m x 2m = 6m’. Rice
seedlings were transplanted on 15 August, 2012.

Observations were made on rice as weed population, dry weight of weed, dry weight
of rice plant, plant height, tiller number hill™, number of effective tillers hill™*, number
of non effective tillers hill*, panicle length, number of rakish panicle™, number of
filled grain panicle™®, number of non filled panicle™, weight of 1000 grains, grain
yield, straw yield and harvest index. One square meter area were randomly selected
from each unit plot for taking data on weed population and dry weights of weed at 20
and 40 days after transplanting. Five hills were randomly selected per plot for taking
plant height, tiller number hill*, number of effective tillers hill* , number of non
effective tillers hill™ , panicle length, number of rakish panicle™, number of filled
grain panicle™and number of non filled panicle™ at harvest. Thousand grains weight
was measured from sampled seed. An area of 1m? from each plot was harvested for
grain yield and straw yield. Harvest index was calculated from grain yield and straw
yield.

The findings reflected mean plant height of T. Aman rice varieties under study did not
affected significantly but interaction with mulch materials on the plant height varied
from 108.2 cm to 125.8 cm.

The highest dry matter was found from BRRI dhan33 x rice straw (64.89gm) and that
of the lowest in BRRI dhan33 x no mulch (44.70gm).

The highest number of tillers hill™* (11.66) was obtained from the mulch water smart
weed materials with this mulch material BRRI dhan57 produced the highest number
(14) of tiller hill™.
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Significant difference in respect of number of effective tillers hill™* was observed in
the mean effect of variety. The highest number of effective tille (23.33) was recorded
in BRRI dhan57x maize straw followed by BRRI dhan57x water smart weed straw
(22.0), BRRI dhan57x sesame straw (22.0) and BRRI dhan57 x rice straw (21.67). On
the other hand the highest number of non-effective tillers hill* was found in variety
BRRI dhan57 (2.16) and that of the lowest was obtained from BRRI dhan33
(1.33).The highest number of non-effective tillers hill*was obtained from BRRI
dhan56 x mustard straw (3.33).

The longest panicle was obtained from BRRI dhan33 x mustard straw (27.57cm)
followed by BRRI dhan33 x maize straw (27.55cm) and BRRI dhan56 x water smart
weed mulch (27.50cm). The highest number of grains panicle™(148.55) was obtained
from and BRRI dhan33. The highest number of filled grains panicle™ (155.0) was
recorded in the interaction of BRRI dhan33 with rice straw mulch materials.

The highest grain yield (5.101 t ha*) was obtained from rice straw mulch materials
followed by maize st over (5.66 t ha™), water smart weed and sesame stover (4.92 t
hat) and mustard straw (4.89 t ha™). The highest grain yield (5.508 t ha™') was found
BRRI dhan33 x rice straw mulch materials followed by BRRI dhan33 x maize stover
mulch (5.5 t ha™), BRRI dhan33 x mustard straw mulch (5.467 t ha), BRRI dhan56
X rice straw (5.464 t ha™™), BRRI dhan33 x sesame stover (5.463 t ha™), BRRI dhan x
maize stover (5.421 t ha'), BRRI dhan56 x mustard straw (5.212 t ha™), BRRI
dhan33 x no mulch (5.148 t ha™),BRRI dhan56 x water smartweed (5.147 t ha™).
Grain yield changed significantly with change of varieties. Grain yield of rice did not
differ significantly as influenced by mulch materials except the absolute control. The
higher and lower yield might be due to the genetic potentiality of the respective
varieties. Increment was observed with the addition of any mulch materials in each
and every combination. The highest (5.08 t ha™) grain yield was observed in the
treatment combination of BRRI dhan56 x rice straw mulch while the lowest was
estimated in the combination of BRRI dhan57 x no mulch (3.717 t ha). The effect of
varieties was significant in terms of straw yield. . The results showed that the highest
straw vyield (5.75t ha™) was found in maize straw mulch which was statistically
identical with no mulch (5.48t ha™). The highest straw yield (6.34 t ha™) was recorded
from BRRI dhan33 with no mulch materials and the lowest straw yield (4.53 t ha™)
was obtained from BRRI dhan56 x water smart weed mulch which was statistically
similar to that of BRRI dhan57 x sesame straw mulch (4.55 t ha™).
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The highest number of weeds at first weed collection was found in BRRI dhan56
(29.11) and lowest from BRRI dhan57 (11.72). The result indicated that mulch
materials had influence on weed suppression. At first collection of weed, the more
weeds were found in the combination of BRRI dhan33 x sesame straw (43.67) while
the lowest weeds were found in BRRI dhan33 X mustard straw (9), BRRI dhan33 x
no mulch (9), BRRI dhan57 X sesame straw (8.9), BRRI dhan57 x water smart weed
(8.33) and BRRI dhan57 x no mulch. Again, at second weed collection the highest
number of weeds was counted in BRRI dhan56 x no mulch (20.67). Weed dry matter
at 2" weed collection varied insignificantly and ranged from 1.06gm to 1.30gm
considering weed dry matter at 2" weed collection, the highest (2.93gm) was
recorded in control treatments and lowest (0.49) was obtained from water smart weed
mulched plot. At second weed collection, dry matter content ranged from 0.39gm to
3.36gm.

It may be concluded that BRRI dhan33 with rice straw encourage growth and yield of
rice. Rice straw also able to reduce the growth of weeds while other treated materials
like maize stover , mustard straw, sesame stover, water samart weed was positive to
control weed.

However, to reach a specific conclusion and recommendation, more research work is
needed with additional mulch materialson weed management and yield of T. Aman

rice over different Agro-ecological zones of Bangladesh.

58



REFERENCES

Anzalone, A., Cirujeda, A., Aibar, J., Pardo, G. and Zaragoza, C. (2011). Effect of
Biodegradable Mulch Materials on Weed Control in Processing
Tomatoes.WeedTechnol. 24(3):369-377.

Abdul-Baki, A., Teasdale, J.R., Korcak, R., Chitwood, D.J. and Huettel, R.N. (1996).
Fresh market tomato production in a low-input alternative system using cover
crop mulch.Hort. Sci. 31:65-69.

Abeysekara, S. and Anuruddhika, S.K. (2001). Management of Echinochloa spp.in
rice in Sri Lanka. Paper presented at the FAO workshop on Echinichloa spp.
control, Beijing, China,13p.

Ahmed, Z. I., Ansar,M.,Igbal, M. and Minhas, N. M. (2009). Effect of different
planting geometry and wheat straw mulch on performance of wheat under
rainfed conditions of Pothowar.Pakistan J. Agric. Res. 22(3.4): 112-115.

Akobundu, 1.0. (1980). Live mulch: a new ap-proach to weed control and crop
production in the tropics. Proceedings 1980 British Crop Prodcution
Conference — Weeds pg. 377-382.

Akobundu, 1. O. 1987. Weed Science in the Tropics: Principles and Practices. John
Wiley and Sons, Chicester, UK.522 pp.

Akobundu, I. O.and Ekeleme, F. (2001). Effects of methods of Imperata cylindrical
manage-ment on maize grain yield in the derived savanna of southwestern
Nigeria. Weed Res. 40: 335-341

Ali, M. Y. (2002). Effect of different mulches and irrigation on growth and yield of
onion. M.S. Thesis, Dept. Crop Bot. Bangladesh Agric. Uni., Mymensingh.

Anikwe, M. A. N., Mbah,C. N.,Ezeaku, P. I. and Onyia, V. N. (2007). Tillage and
plastic mulch effectson soil properties and growth and yield of cocoyam
(Colocasiaesculenta) on an ultisol in south eastern Nigeria.Soil and Tillage
Res. 93:264-273.

Anonymous (1991). World Rice Statistics 1990. Los Banos, Philippines: International
Rice Research Institute.

Anonymous (1999). Feeding the world, Facts and Figures. http.//www.riceweb.org.

59



Anonymous. (2009). Monthly Statistical Bulletin of Bangladesh, June 2006.
Bangladesh Bureau of Statistics, Statistics Division, Ministry of Planning,
Govt. of the People’s Republic of Bangladesh, Dhaka. p. 54.

Asaduzzaman, M. (2003). Effect of indigenous mulches on growth and yield of
tomato. M.S. Thesis, Dept. Crop Bot. Bangladesh Agric. Uni., Mymensingh.

Assi, E. N. and Rayyan, AA. (2007). Yield and quality of onion bulb as affected by
manure application. Acta hort. 741: 265-271.

Awal, M. A. and Khan, M. A. H. (1999). Alteration of soil temperature and moisture
through mulching on the morpho-physiological differentiation in maize.
Pakistan J. Biol. Sci. 2(4): 1164-1167.

Awodoyin, R.O., Ogbeide, F.I. and OlufemiOluwole. (2007). Effects of Three Mulch
Types on the Growth and Yield of Tomato (Lycopersicon esculentum Mill.)
and Weed Suppression in lbadan, Rainforest-savanna Transi-tion Zone of
Nigeria. Tropical Agricultural Research & Extension 5-60.

Awan, 1.U. (1998).Agronomic studies on ripening processes, kernel development and
quality of rice (Oryza sativa L.). PhD Thesis UAF, Pakistan.

Awodoyin, R.O. and Ogunyemi, S. (2005). Use of sicklepod, Sennaobtu sifolia (L.)
Irwin and Barneby, as mulch interplant in cay-enne pepper, Capsicum
frutescensL., pro-duction. Emirate J. Agril Sci. 17(1): 10-22

Azam, M.G. (2005). Effect of different mulches and irrigation on growth and yield of
onion. M.S. Thesis, Dept. Crop Bot. Bangladesh Agric. Uni., Mymensingh.

Badaruddin, M., Reynolds, M.P. and Ageeb, O.A.A. (1999). Effect of organic and
inorganic fertilizers, irrigation frequency and mulching.Agron. J. 91: 975-983.

Baltaza, A.M. and Dedatta, S.K.(1992). Weed management in rice. Weed abst.,
41:495-497.

Barberi P. (2002). Weed management in organic agriculture: are we addressing the
right issues? Weed Res. 42:177-193.

Barros, L.C.G and Hanks, R.L. (1993).Evaotranspiration and yield of beabs as
affected by mulch and irrigation.Agron. J. 85(3):692-697.

Budelman, A. (1989).Effect of the application of the Ileaf mulch
of Gliricidiasepium on early development, leaf nutrient contents and tuber
yields of water yam (Dioscoreaalata).Agroforestry Systems. 8(3): 243-256.

60


http://link.springer.com/search?facet-creator=%22Arnoud+Budelman%22
http://link.springer.com/journal/10457

Baten, M.A., Nahar, B.S., Sarker, S.C. and Khan, M.A.H. (1995). Effect of different
mulch on the growth and yield of late planted garlic (Allium sativuml.). Pak. J.
Sci. and Ind. Res. 38(3-4):138-141

Berglund, R., Svensson, B. andGertsson, U. (2006). Impact of plastic mulch and
poultry manure on plant establishment in organic strawberry production.J.
Plant Nutr. 29 (1):103-112.

Bhatt, R. and Khera, K.L. (2006).Effect of tillage and mode of straw mulch
application on soil erosion in submontaneous tract of Punjab, India.Soil and
Tillage Res. 88:107-115.

Bhatt, R. and Khera, K. L. (2005).Effect of tillage and mode of straw mulch
application on soil erosion in the submontaneous tract of Punjab, India.Soil
Till. Res. Doi:10.101611.stil1.2005.05.004

Bilalis, D., Sidiras, N., Economou, G. andVakali, C. (2003). Effect of different levels
of wheat straw soil surface coverage on weed flora in viciafabacrops.Agron.
Crop Sci. 18(9):233-241.

Blum, U.L., King, T., Gerig, M., Lehman, M., and Wosham, A. D. (1997). Effects of
clover and small grain cover crops and tillage techniques on seedling
emergence of some dicotyledonous weed species. American. J. Alter. Agr.
1(2): 146-161.

Bristow, K.L. (1988). The role of mulch and its architecture in modifying soil
temperature. Australian. J. Soil Res. 2(6):269 —280.

Bu, Y.S., Shao, H.L.andWang J.C. (2002). Effects of different mulch materials on
corn seeding growth and soil nutrients’ contents and distributions. J. Soil
Water Cons. 16 (3): 40-42 (Chinese).

Bunna, S., Sinath, P., Makara, O., Mitchell J. and Fukai, S. (2011). Effects of straw
mulch on mungbean yield in rice fields with strongly compacted soils. Field
Crops Res. 124(3):295-301.

Barman, K.K., Khankhane, P J. and Varshney, J.G. (2008). Effect of mulching on
weed infestation and tuber yield of potato in black cotton soil.Indian J. Weed
Sci. 40(3&4): 136-139

Budelman, A. (1998). The performance of the leaf mulches of
Leucaenaleucocephala, Flemingiamacrophylla and Gliricidiasepium in

weed control.Agroforestry Systems. 6(1):137-145.

61


http://www.sciencedirect.com/science/article/pii/S037842901100222X
http://www.sciencedirect.com/science/article/pii/S037842901100222X
http://www.sciencedirect.com/science/article/pii/S037842901100222X
http://www.sciencedirect.com/science/article/pii/S037842901100222X
http://www.sciencedirect.com/science/article/pii/S037842901100222X
http://www.sciencedirect.com/science/journal/03784290
http://www.sciencedirect.com/science/journal/03784290
http://www.sciencedirect.com/science/journal/03784290/124/3
http://link.springer.com/search?facet-creator=%22Arnoud+Budelman%22
http://link.springer.com/journal/10457

Buttery, B.R. (1970). Effect of variation in leaf area index on growth of maize and
soybean.Crop Sci. 10: 9-12.

Charaborty, P.B. (2000). Performance of chilli as influenced by mulch under saline
eco-system.Indian J. Soil.Conser. 208:226-229.

Chaudhry, M.A. and Faizullah. (1989). Effects of mulching on moisture conservation
and growth of mung (Vigna radium) under rainfedctmditions. Pakistan. J. Soil
Sci. 4(1-2): 21-24.

Chianu, J.N. and Akintola, J.O. (2003). Labour needs for weeding: Implications for
the adoption of improved fallow management systems in the derived savannas
of south-western Nigeria. Nigerian J. Weed Sci. 16: 1-7

Concord, M .(2009). Concord Water Conservation - Mulch Coupons. California

Correa, T.M., Paludo, S.K., Resende, F.V. and Oliveira, P. S. R. (2003). Effect of
chemical fertilizer and mulching on growth and yield of garlic.Hort.
Brasileira. 21: 601-604.

Crutchfield, D.A., Wicks, G.A. and Burnside, O.C. (1986). Effect of Winter Wheat
(Triticumaestivum) Straw Mulch Level on Weed Control.Weed Science.
34(1):110-114. URL.: http://www.jstor.org/stable/4044181

Crutchfield, D.A. (1984). The effect of wheat straw mulch on weed control and corn
growth. ETD collection for University of Nebraska - Lincoln. Paper
AAI18428205. http://digitalcommons.unl.edu/dissertations/AAI8428205

Doring, T.F., Brandt, M., HeR, J., Finckh, M.R. and Saucke, H. (2005). Effect of
straw mulch on soil nitrate dynamics, weeds, yield and soil erosion in
organically grown potatoes.Field Crops Res. 94:238-249.

Doring, T.F., Brandt, M., Hess, J.,Finckh, M.R. and Saucke, H. (2005). Effects of
straw mulch on soil nitrate dynamics, weeds, yield and soil erosion in
organically grown potatoes. Field Crops Res. 94:238-249.

De, P., Chakravarti, A. K., Chakraborty, P. K. and Chakraborty ,A. (2015). Study on
the efficacy of some bio resources as mulch for soil moisture conservation and
yield of rain fed groundnut (Arachishypogaea). Archives of Agronomy and
Soil Science. 51(3):247-252

Duppong, L.M., Tejedor, M., Diaz, F. and Rodrigez, C.M. (2004).The effect of
natural mulches on crop performance, weed suppression and biochemical
constituents of Catnip and St. Jon’s Wort.Crop Sci. 4(4): 861.

62


http://www.jstor.org/stable/4044181

Devasinghe, D.A.U.D., Premarathne, K.P. and Sangakkara, U.R. (2011). Weed
Management by Rice Straw Mulching in Direct Seeded Lowland Rice (Oryza
sativa L.). Trop. Agril. Res. 22(3):263 — 272.

Duppong, L., Delate, K., Liebman,M., Horton, R., Romero, F., Kraus, G., Petrich, J.
and Chowdbury, P. K. (2004). The effect of natural mulches on crop
performance, weed suppression, and biochemical constituents of catnip and St.
John's Wort.Crop Sci. 44:861-869.

Economou, G.O., Tzakou, A., Gani, A., Yannitsaros, A. and Bilalis, D. (2002).
Allelopathic effect of Conyzaalbidaon Avena sativa and Spirodelapolyrhiz.J.
Crop Sci. pp. 248 253.

Edwards, L., Burney, J.R., Richter, G. and MacRae, A.H. (2000). Evaluation of
compost and straw mulching on soil-loss characteristics in erosion plots of
potatoes in Price Edward Insland, Canada. Agriculture, Ecos. and Environ
8(1): 217-222.

El-Shahawyl, T.A., ElI-Rokiek, K.G., Sharara, F.A. and Khalaf, K.A. (2006). New
approach to use rice straw waste for weed control i. efficacy of rice straw
extract against broad and narrow leaved weeds in cucumber (Cucumis sativa
L.). Int. J. Agri. Biol. 8(2):262-268.

Essien, B.A., Essien, J.B., Nwite, J.C., Eke, K.A., Anaele, U.M. and Ogbu, J.U.
(2009). Effect of organic mulch materials on maize performance and weed
growth in the derived savanna of south eastern Nigeria.Nigerian. Agric. J.
40(1):255-262.

FAO. (1982). Organic materials and soil productivity.FAO Soil Bulletin.35 GIN-
FAO, Rome.

Gautom, R.C. and Sharma, K.C. (1987). Dry matter accumulation under different
planting schemes and densities of Rice. Indian J. Agric. Res. 21:101-109.

Glab, T. and Kulig, B. (2008). Effect of mulch and tillage system on soil porosity
under wheat (Triticumaestivum). Soil and Tillage Res. 99:169-178.

Goswami, S.B. and Saha, S. (2006). Effect of organic and inorganic mulches on soil-
moisture conservation, weed suppression and yield of elephant-foot yam
(Amorphophalluspaeoniifolius). Indian J. Agron. 51 (2):154- 156.

Grassbaugh, E.M., Regnier, E. E. and Bennett, M.A. (2004). Comparison of organic
and inorganic mulches for heirloom tomato production.ActaHorticulturae.
638:171-176.

63



Gong, B., Bloszies, S., Li, X.,Wei, M., Yang, F., Shi, Q. and Wang, X..
(2013). Efficacy of garlic straw application against root-knot nematodes on
tomato. Scientia Horticulturae.161(24):49-57.

Gupta, G.N. (1991). Effects of mulching and fertilizer application on initial
development of some tree species. For Ecol. Management. 4(4): 221-221.

Halim, M.A. (2006). Effect of polythene mulches on growth and yield of Chili. M.S.
Thesis, Dept. Crop Bot. Bangladesh Agric. Uni., Mymensingh.

Hochmuth, G.J., Hochmuth, R.C. and Olson, S. M. (2001). Polyethylene Mulching for
Early Vegetable Production in North Florida.University of Florida/Institute of
Food and Agricultural Sciences (UF/IFAS), Florida A& M University
Cooperative Exten-sion Programm. http:/edis.ifas.ufl.edu

Iman, A. and Zakaria, W. (2006). Allelopathic effect of sweet corn and vegetable
soybean extracts at germination and seedling growth of corn and soybean
varieties. J. Agron. 5: 62-68.

Jamil, M., Munir, M., Qasim, M., Jalal, B. and Rehman, K. (2006). Effect of different
types of mulches and their duration on the growth and yield of garlic.Int. J.
Agric. Biol. 7(4): 588-591.

Jodaugiené D., Pupaliené R., Urboniené M., Pranckietis V., Pranckietiené 1. (2006).
The impact of different types of organic mulches on weed emergence. Agron.
Res. 4:197-201.

Jodaugiene, D., Pupaliene, R., Urboniene,M., Pranckietis, V. and I. Pranckietiene.
(2006). The impact of different types of organic mulches on weed emergence.
Agron. Res. 4: 197-201.

Kadioglu, I. andYanar, Y. (2004). Allelopathic effect of plant extracts against seed
germination of some weeds. Asian J. Plant Sci. 3: 472-475.

Kato-Noguchi, H., Ino, T., Sata, N. and Yamamura, S. (2002) .lsolation and
identification of a potent allelopathic substance in rice root exudates. Physiol
Plant. 115:401- 05.

Kosterna, E. (2014).The effect of different types of straw mulches on weed-control in
vegetables cultivation. Ecol. Engin. 15(4):109-117. DOIl:
10.12911/22998993.1125465

Khanh, T.D., Elzaawely, A. A., Chung, I. M., Ahn, J. K., Tawata, S. andXuan, T. D.
(2007). Role of allelochemicals for weed management in rice.Allelopathy J.
19:85-96.

64


http://www.sciencedirect.com/science/article/pii/S0304423813003245
http://www.sciencedirect.com/science/article/pii/S0304423813003245
http://www.sciencedirect.com/science/article/pii/S0304423813003245
http://www.sciencedirect.com/science/article/pii/S0304423813003245
http://www.sciencedirect.com/science/article/pii/S0304423813003245
http://www.sciencedirect.com/science/article/pii/S0304423813003245
http://www.sciencedirect.com/science/article/pii/S0304423813003245
http://www.sciencedirect.com/science/journal/03044238
http://www.sciencedirect.com/science/journal/03044238/161/supp/C

Kayum, M.A., Asaduzzaman, M. and Haque, M. Z. (2008). Effects of Indigenous
Mulches on Growth and Yield of Tomato.J.Agric Rural Dev. 6(1&2):1-6.

Khurshid, K., Igbal, M., Arif, M. S. and Nawaz, A. (2006). Effect of tillage and muich
on soil physical properties and growth of maize.Intl. J. Agric.Biol. 8(5):593-
596.

Kumar, S.D. and Lal, B.R. (2012). Effect of mulching on crop production under
rainfed condition: A Review. Int. J. Res. Chemistry and Environ. 2(2):8-20.

Lagoke, S.T.O., Choudary, A.H. and Tanko, Y.M. (1981). Weed control in rainfed
groundnut in the savanna zones of Nigeria. Weed Research. 21:11-25.

Lal, R. (1995). Tillage and mulching effects on maize yield for seventeen consecutive
seasons on a tropical alfisol. J. Sustain. Agric. 5:79-93.

Li, F.M., Guo, A. and Wei, H. (1999). Effects of clear plastic film mulch on yield of
spring Wheat.Field Crops Res. 63(1):79-86.

Li, X.J., Zhang, Z.G. and Li, Y.C. (2000). Effects of straw mulch on water status in
saline soil.Chin. J. Soil Sci. 30(4):176-177.

Liebman, M. and Davis, A.S. (2000). Integration of soil, crop and weed management
in low-external-input farming system. Weed Res. 40:27-47.

Mallik, M.A.B. and Tesfai, k. (1988). Allelopathic effect of common weeds on
soyabean growth and soyabean- Bradyrhizobium symbiosis.Plant and Soil.
112:177-182.

Mani, V.S., Gautam, K.C. and Chakraberty, T.K. (1968). Losses in crop yield in
India due to weed growth. PANS, 4(2):142-158.

Mary, B., Recous, S., Darwis, D. and Robin, D. (1996). Interactions between
decomposition of plant residues and nitrogen cycling in soil.Plant and Soil.
181:71-82.

Mendoza, T.C. (1989). Nutrient cycling: The key to economic farming practice. In:
Proc. International Training Course on Sustainable Agriculture (ECO-
Farming) pp. 67-80. Nov. 7-Dec. 8, 1988. SEARCA (DSE), 4031 College,
Laguna, Philippines.

65



Mendoza, T.C. and Samson, R. (1999). Strategies to avoid crop residue burning in the
Philippine context.p. 13. International Conference of “Frostbite and Sun
Burns” Canadian International Initiatives Toward Mitigating Climate Change
hosted by Internation Program (IP) of the Camadia Environmental Network
(CEN) and the Salvadorn Center for Appropriate Technology (CESTA) held
on 24 April-May 2.

Mohtisham, A., Ahmad, R., Ahmad, Z.and Aslam, M. R. (2013). Effect of Different
Mulches Techniques on Weed Infestation in Aerobic Rice (Oryza sativa L.).
American-Eurasian J. Agric. Environ. Sci. 13(2):153-157.

Mirsky, S.B., Curran, W.S., Mortensen, D.M., Ryan, M.R. and Sumway, D.L. (2011).
Timing of cover-crop management effects on weed suppression in no-till
planted soybeans using a roller-crimper. Weed Sci. 59:380-389.

Monica, J. M., Terry, J.G. and Clarence, J. S. (1994). Effect of Cover Crop Mulches
on Weed Emergence, Weed Biomass, and Soybean (Glycine max)
Development.Weed Technol. 8(3):512-518.

Moody, K. (1991). Weed Management in rice. In. D. Pimental (ed). Handbook of Pest
Management in Agric; 2nd ed. CRC Press Inc., Boca Roton, Florida. pp. 301
328.

Muhammad, A.P., Muhammad, I., Khuram, S. and Anwar-ul-Hassan (2009). Effect of
mulch on soil physical properties and NPK concentration in maize (Zea mays)
shoots under two tillage system. Int. J. Agric. Biol. 11: 120-124.

Mulvaney, M.J., Wood, C.W., Balkcom, K. S., Shannon, D.A. and. Kemble, J.M.
(2010). Carbon and nitrogen mineralization and persistence of organic
residues under conservation and conventional tillage.Agron. J. 102:1425—
1433.

Opara-Nadi, O.A. (1993). Effect of elephant grass and plastic mulch on soil properties
and cowpea yield. In: Mulongoy, K. and Merckx. R. (eds.), Soil Organic
Matter Dy-namics and Sustainability of Tropical Agri-culture. John Wiley &
Sons, New York. P. 351-360

Pande, H.K., Tran, D.V. and That, T,T. (1994). Improved upland rice farming system,
FAO, Rome.

Pandey, R.K. (1980). Physiology of seed vyield in lentil growth and dry matter
production. Lugume Res. 3: 7-11.

66



Panwar, A. J. S. (2004). Changes in labile P status under different cropping systems in
an arid environment.J Arid Environ. 61: 137-145.

Patnaik, S. (1978). Natural sources of nutrients in rice soils.In Soil and Rice. P. 501—
20. IRRI, Los Banos, Laguna, Philippines.

Pramanick, M., Pal, D., Roy, A., Debnath, S and Dwary, A. (2006). Effect of
polythene mulch on weed management in onion.J crop Weed. 2(1): 20-22.

Pramanil, S.C., Chaudhuri, S. G., Nair, A.K. and Dinesh, R. (2002). Conjunctive use
of irrigation and mulching on growth, yield and water use efficiency of okra in
Bay Islands.Indian J Soil.Conser. 30: 236-239.

Prasad, R., Gangaiah, B. and Aipe, K.C. (1999). Effect of crop residue management in
a rice-wheat cropping system on growth and yield of crops and on soil
fertility.Expert. Agric. 35:427-435.

Pullaro, T.C., Marino, P.C., Jackson, D.M., Harrison, H.F. and Keinath, A.P. (2006).
Effects of killed cover crop mulch on weeds, weed seeds, and herbivores.
Agric, Ecosyst and Environ. 115:97-104.

Putman, A.R., DeFrank, J. and Barnes, J.P. (1983). Exploitation of allelopathy for
weed control in annual and perennial cropping systems.J. Chemistry Ecolog.
9: 1001-1010.

Rahman, S. and M.A. Khattak. (2002). Crop residue management for moisture
preservation and its effect on wheat production. Abstracts, 9th International
congress of soil science.Mar., 18-20, 2002.NIAB Faisalabad.9 p.

Rahman, M.A., JiroChikushi, Saifizzainan, M. and Julie G. Lauren. (2005). Rice
straw mulching and nitrogen response of no-till wheat following rice in
Bangladesh. Field Crops Res. 91(1): 71-81.

Ramakrishna, A., Tam, H. M., Wani, S. P. and Long, T. D. (2005). Effect of mulch on
soil temperature, moisture, weed infestation and yield of groundnut in northern
Vietnam. Field Crops Res. 95 (2-3): 115-125

Reddy, K.N. (2001). Effects of cereal and legume cover crop residues on weeds, yield
and net return in soybean (Glycine max). Weed Technol. 15: 660-668.

Rehman, M.S., Khan, M.A. H., Rahman, M. M. and Ashrafuzzaman, M.(1999).
Mulching effect on growth attributes in onion. Pakistan. J. Biol. Sci. 2(3):619-
622

Samedani, B. and Rahimian, H. (2006). Effect of cover crops mulch on weed control
in orchards.Pakistan J. Weed Sci. Res. 12(4): 347-352.

67



Sarkar, S. and Singh, S.R. (2007). Interactive effect of tillage depth and mulch on soil
temperature, productivity water use pattern of rainfed barley
(HordiumvulgareL.). Soil and Tillage Res. 92:79-86.

Schonbeck, M.W. and Evanylo, G.K. (1998). Effects of mulches on soil properties
and tomato production. I. Plant-available nitrogen, organic matter input, and
tilth-related properties. J. Sustain. Agric. 13:55-81.

Seyfi, K. and Rashidi, M. (2007). Effect of drip irrigation and plastic mulch on crop
yield and yield components of cantaloupe.Intl. J. Agric. Biol. 9:247-249.

Shamsher S, Narwal. (2004). Allelopathy in crop production. Jodhpur scientific.

Shanna, P. K. and Acharya, C. L. 2000. Carry-over of residual soil moisture with
mulching and conservation tillage practices for sowing of rainfed wheat
(Triticumaestivum L.) in northwest. Indian. Soil Till. Res. 43-52.

Sharm, P. K. andAchraja, C. L. (2000). Carry-over of residual soil moisture with
mulching and conservation tillage practices for sowing of rainfed wheat
(Triticumaestivum) in north-west India. Soil Tillage Res. 5(7): 43-52.

Sharma, N.K., Singh, P.N., Tyagi, P.C. and Mohan, S.C. (1998). Effect of leucaena
mulch on soil-water use and wheat yield.Agric. Water Manage. 35(3): 191-
200.

Shiling, D. G., Worsham, A. D. and Danehower, D. A. (1986). Influence of mulch
tillage and diphenamin on weed control, yield and quality in no-till flucured
tobacco (Nicotinatabacum). Weed Sci. 34: 738-744.

Shrestha, A., Knezevic ,S.Z., Roy, R.C., Ball-Coelho, B. and Swanton, C.J. (2002).
Effect of tillage, cover crop and crop rotations on the composition of weed
flora in a sandy soil.Weed Res. 42: 76-87.

Smith, R. J.Jr (1983). Weeds of major economic importance in rice and yield losses
due to weed competition. In. Proc. Conf. On Weed Control in Rice.IRRN. pp.
19-36.

Tarig, J. A., Khan, M. J. and Hag, 1. (2001). Effect of mulching on root zone moisture
content and yield of different sunflower varieties under rain fed conditions. J.
Engin. Appl. Sci. 20(1): 101-114.

Teasdale, J. R. and Moher, C.L. (2000). The quantitative relationship between weed
emergence and the physical properties of mulches.Weed Sci. 48(3):385-392.

68



Tian, G., Kang, B. and Brussoard,L. (1994). Mulching effects of plant residue with
chemically contrasting composition of maize growth and nutrient
accumulation.lITA Res. 9:7-11.

Tolk, J.A., Hawell, T.A. and Evett, S.R. (1999). Effect of mulch, irrigation and soil
type on water use and yield of maize.Soil Till. Res. 50: 137-147.

Towa, J. J., andGuo, X. P. (2014). Effects of irrigation and weed-control methods on
growth of weed and rice.Intl. J. Agric. BiolEng. 7(5): 22— 33.

Tsuno, Y. (1971). Dry matter production in sweet potatoes and yield increasing
technics. Fertile. 38: 3-21

Ullah, R., Rashid, A., Khan, A. andGhulam, S. (1998). Effect of different mulching
materials on the growth and production of wheat crop.Sarhad J. Agric.
14(1):21-25.

Uwah, D.F. and Iwo, G.A. (2011). Effectiveness of organic mulch on the productivity
of maize (zea mays I.) And weed growth. The J. Anl Plant Sci. 21(3): 525-530.

Unger, P.W. and Jones, R. (1981). Effect of soil water content and a growing season
straw mulch on grain sorghum. J. Soil Sci. Soc. Am. 45(1):129.

Usoroh, N.J. (1983) Weed problems and con-trol strategies in fruit and vegetable
production in Nigeria.ActaHorticulturae. 123: 299-304

Watanabe, H., Ismail, M. Z. and Ho, N. A. (1997). Response of 2,4-D resistant
biotype of Fimbristylismiliacea (L.)vahl to 2,4-D dimethylamine and its
distribution in the Muda Plain, peninsular Malaysia. Weed Res. 42:240-249.

Watson, D. J. (1958). The dependence of net assimilation rate on leaf area index.Ann.
Bot. 22:37-54.

Watson, D.J., Thorn, G.A. and French, S.AW. (1958). Physiological causes of
diffences in grain yield between varieties of barley. Ann. Bot. 22:321-352.

Williams, M.M., Mortensen, D.A. and Doran, J.W. (1998). Assessment of weed and
crop fitness in cover crop residues for integrated weed management. Weed
Sci., 46: 595-603.

Warren,N.D., Smith, R.G. and Rebecca, G.S. (2015). Effects of Living Mulch and
Fertilizer on the Performance of Broccoli in Plasticulture.Hort. Sci. 50:218-
224.

69



Wyenandt, C.A., Heckman, J.R. and Maxwell, N.L. (2008). Pumpkin fruit size and
quality improve with leaf mulch. Hort. Sci. 18:361-364.

Yordanova, M., and Shaban, N. (2007). Effect of mulching on weeds of fall
broccoli.Buletinul USAMV-CN, 64(1-2).

Zagaroza, C. (2003). Weed management in vegetables. Food and agriculture
organization of the United Nations.FAO plant production and protection 120,
1.

Zhang, Z.P. (2001). Weed management in rice in China. Summary presented at FAO
workshop on Echinochloaspp. control, Beijing, China.

Zhang, X. K., Jiang, Y., Liang, W.J.and Kong, C. H. (2004). Research advance in
wheat (Triticumaestivum L.) allelopathy (with English abstract in
Chinese).Chinese J appl. Eco. 15:1967-1972.

Zhang, Z. P. (1998). Weed management in transplanted rice. In. Weed management in
rice. Auld and Kim (ed). FAO PI. Prod. And Prot. Paper No. 139 Oxford and
IBH Publ. Co. New Dehli; pp. 77.

70



APPENDICES

Appendix |. Analytical data of soil sample of the experimental plot

A. Morphological Characteristics

Morphological features

Location
AEZ

General Soil Type
Land Type

Soil Series
Topography
Flood Level

Drainage

B. Mechanical analysis

characteristics

Agricultural Farm, SAU, Dhaka
Modhupur Tract (28)

Shallow red brown terrace soil
Medium high land

Tejgaon

Fairly leveled

Above flood level

Well drained

C. Chemical analysis

Constituents Percent
Sand 27
Silt 43
Clay 30
Soil properties Amount
Soil pH 5.8
Organic carbon (%) 0.45
Total nitrogen (%) 0.03
Available P (ppm) 20
Exchangeable K (%) 0.1
Available S (ppm) 45
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Appendix I1. Monthly records of air temperature, relative humidity,
rainfall and sunshine during the period from August to

December 2013
Year Month ** Air temperature **Relative | *Rainfall | **Sunshine
(0C) humidity (mm) (Hours)
(%)
Maximum | Minimum

2013 | August 335 26.7 80 514 4.7

2013 | September | 31 24.4 79 183 3.6

2013 | October 31.3 22.8 78 341 4.9

2013 | November | 28.6 18.9 73 107 5.8

2013 | December | 23.2 16.6 69 0 5

*Monthly total, ** Monthly average

Source: Bangladesh Meteorological Department (Climate & weather
division) Agargoan, Dhaka, Bangladesh
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Appendix I11. Map showing the experimental site
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Appendix IV. Anova table for plant height at 20, 40, 60, 80 DAT

Source of variation

Degree of freedom

Mean square

at 20 DAT | at40 DAT at 60 DAT | at80 DAT
Replication 2 0.669 NS 5.200 NS 0.179 NS 6.266 NS
Factor A 2 226.936** | 1275.781 ** | 3423.933 ** | 2890.044**
Factor B 5 6.4769** 7.055 NS 3.535 NS 6.418 NS
Factor AB 10 3.865NS 12.123 NS 13.670 NS 9.938 NS
Error 34 6.728 10.641 15.241 8.270

* = Significant at P 0.05. ** = Significant at P 0.01. NS = Not significant.
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Appendix V. Anova table for Plant dry matter at 20, 40, 60 DAT

. Mean square
Source of variation Degree of freedom at 20 DAT 2t 40 DAT 2160 DAT at 80 DAT
Replication 2 1.403NS 161.709 NS | 428.142 NS 55.115 NS
Factor A 2 2.544* 170.614 NS | 1570.795* 578.856*
Factor B 5 0.661 NS 143.420 NS | 183.806 NS 30.85 NS
Factor AB 10 0.725 NS 103.276 NS | 93.743 NS 20.253 NS
Error 34 0.665 71.542 166.026 23.899

* = Significant at P 0.05. ** = Significant at P 0.01. NS = Not significant
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Appendix VI. Anova table for Tiller Number at 20, 40, 60, 80 DAT

Mean square
Source of variation | Degree of freedom [ 5t 20 DAT at 40 DAT at 60 DAT at 80 DAT
Replication 2 31.056** 27.185 NS 33.019* 9.722 NS
Factor A 2 43.556** 185.685™** 286.463** 241.556**
Factor B 5 8.533* 44.285** 3.174 NS 3.911NS
Factor AB 10 4.489 NS 6.019 NS 2.530NS 3.733 NS
Error 34 3.252 6.460 4.901 6.428

* = Significant at P 0.05. ** = Significant at P 0.01. NS = Not significant.
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Appendix VII. Anova table for Thousand grain weight, no. of effective tiller, no. of non effective tiller, panicle length, no of
of filled grain and no of unfilled grain

rackish, no.

Source Degree Mean square
of of thousand no. of no. of non panicle no. of rackish no. of filled no. of unfilled
variation freedom grain weight effective effective length grain grain
tiller tiller

Replication | 2 0.017 NS 7.389 NS 0.222 NS 2.747 NS 0.414 NS 75.500 NS 9.389 NS
Factor A 2 727.558** 211.722** 3.167* 83.420** 48.414** 8597.556** 328.222*
Factor B 5 1.428** 3.778 NS 0.711 NS 1.522 NS 1.894 NS 83.556 NS 87.856 NS
Factor AB 10 1.029** 2.367 NS 1.011 NS 1.041 NS 0.592 NS 79.178 NS 98.911 NS
Error 34 0.014 5.134 0.556 1.104 0.743 174.402 55.467

* = Significant at P 0.05. ** = Significant at P 0.01. NS = Not significant.
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Appendix VIII. Anova table for grain yield, straw yield and harvest index.

Mean square

Source of variation | Degree of freedom Grain yield straw yield Harvest index
Replication 2 0.076 NS 0.785 NS 11.023 NS
Factor A 2 8.827** 3.364* 95.362**

Factor B 5 0.411** 1.022 NS 35.581*
Factor AB 10 0.038 NS 0.54 NS 11.716 NS
Error 34 0.051 0.485 9.783

* = Significant at P 0.05. ** = Significant at P 0.01. NS = Not significant.
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Appendix IX. Anova table for number of weed and weed dry matter content at 1% & 2" weed collection

Mean square

Source of | Degree of | weed no. at weed no. at Total weed no. at 1% & | DM at 1" weed | DM at 2" weed | Total DM at
variation | freedom 1st weed 2nd weed 2" weed collection collection collection 1%t & 2" weed
Collection collection collection
Replication 2 54.574 NS 2.056 NS 39.019 NS 175.775 NS 2.464 NS 137.586 NS
Factor A 2 1365.130* 7.167 NS 1535..685* 536.267** 0.271 NS 553.331*
Factor B 5 169.041 NS 209.289** 289.663 NS 179.636* 6.999** 191.627 NS
Factor AB 10 291.263 NS 14.389 NS 350.219 NS 56.797 NS 0.201 NS 57.087 NS
Error 34 204.489 6.958 232.332 69.232 0.895 71.765

* = Significant at P 0.05. ** = Significant at P 0.01. NS = Not significant.
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Plate 1: Uprooting of rice seedling at nursery seedbed.

Plate 2: Field layout for transplanting of rice seedling
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Plate 3: Maize stover incorporated in experimental plot

Plate 4: Mustard straw incorporated in experimental plot
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Plate 5: Transplanting of rice seedling in main experimental field

Plate 6: Experimental field at tillering stage
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Plate 7: Weed collection from experimental field

Plate 8: Drying of collected weed for weighing of dry matter
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Plate 9: Experimental field at flowering stage
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