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Effect of different organic and inorganic mulches on the
growth and yield of brinjal

ABSTRACT

An experiment was conducted at the experimental field laboratory of the Department of
Environmental Science, Bangladesh Agricultural University, Mymensingh during the period
for 19th March, 2015 to 5th August, 2015 to investigate the effects of different organic and
inorganic mulches on soil properties and brinjal growth and yield. The experiment included
five treatments viz. black polythene, transparent polythene, rice straw, saw dust and control.
The experiment was laid out in a Randomized Complete Block Design (RCBD) with four
replications. The variety of brinjal used in this experiment was Varsha. Mulches significantly
modified different microenvironmental parameters. The black polythene mulch reduced soil
acidity and increased available potassium content in the soil. On the other hand, saw dust
mulch was better in respect of total nitrogen and organic matter contents. All the mulches
generated higher soil moisture over the control. The soil moisture content of the black
polythene mulch was higher compared to other mulches. Growth parameter like dry weight
of shoot plant™, dry weight of roots plant™ and leaf area index (LAI) was also influenced by
different mulches over the control. All the mulches influenced yield and increased yield.
Maximum vyield was found from rice straw treated plot and minimum from the control. The
yield was found in order of rice straw > transparent polythene>saw dust>black
polythene>control plots. Though black and transparent polythene mulches superior for
microclimate but rice straw mulch showed better performance on yield and yield contributing
characters of summer brinjal.
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1. INTRODUCTION

Brinjal or Eggplant (Solanum melongena L.) is one of the most popular vegetable grown in
Bangladesh and other part of the world. It belongs to the family Solanaceae. It is widely
cultivated in both subtropical and tropical regions of the globe mainly for its immature fruits
as vegetables [1]. Brinjal is grown all the year round in Bangladesh but only a few varieties
are grown during the summer season. Brinjal was cultivated in 28,764 ha of land with the
production of 2,16,182 metric tons during the rabi season and 17,966.4 ha of land with a
production of 1,25,080 metric tons during the Kharif season of 2009-2010 in Bangladesh [2].
The unripe fruit is primarily used as a cooked vegetable for the preparation of various dishes
in different regions of the world. It has potential as a raw material in pickle making and in
dehydration industries. It is one of the most important indigenous vegetables in Bangladesh
[3]. In term of consumption, brinjal ranks third after potato and onion.

Mulching influences the soil hydrothermal regime by influencing the radiation balance, the
rate of heat and water vapor transfer, and heat capacity of the soil. Mulching improves the
physical condition of the soil by enhancing soil aggregation and helps in conservation of
water by checking evaporation, increasing infiltration and retarding runoff loss. According to
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[4] conservation of soil moisture is one of the major benefits of mulch farming system.
Organic mulches add nutrients to the soil when decomposed by microbes and help in
addition to soil organic carbon and nitrogen. Favorable soil edaphic environment under
mulch improves crop productivity, enhances input-use efficiency and checks environmental
pollution.

Mulched and irrigated treatments have been shown to induce higher root growth in
comparison with un mulched and rain fed treatments [5]. Water is the single factor which
directly affects the brinjal yield because it required especially at flowering, fruit set, and
enlargement stage. But irrigation facilities are not sufficient in all the regions of the country.
In Bangladesh mulching was evaluated to many vegetable species like tomato, onion, garlic
but there was no research work on brinjal. The objective of this study was to investigate the
effect of different mulching types on soil properties, plant growth and yield of brinjal in the
summer season.

2. MATERIAL AND METHODS

2.1 Location

Geographically the experimental field is located at 24°6’ N latitude and 95°5’ E longitude at
an elevation of 18 m above the sea level. It belongs to the Agro-ecological Zone-9 (AEZ-9)
named old Brahmaputra floodplain. The soil of the experimental site was non-calcareous
dark gray floodplain. The soil was more or less neutral in nature, silt loam in texture [6],
imperfectly to well drained with slow permeability. The experimental area enjoys a sub-
tropical climate which is characterized by high temperature, high humidity and heavy rainfall
with occasional gusty winds in the Kharif season (April to September) and a scanty rainfall
associated with moderately low temperature during the robi season (October to March).

2.2 Design and treatment

The experiment was conducted at the Field Laboratory of Department of Environmental
Science, Bangladesh Agricultural University, Mymensingh during the period from 19™ March
to 5" August, 2015. The experiment was laid out in a Randomized Complete Block Design
(RCBD) with four replications. The variety of brinjal used in this experiment was Varsha.
Date of planting was 19" March, 2015. The experimental land was divided into 20 unit plots
each measuring 1mx 1m. Plot to plot distances were 200cm x 150 cm. The experiment
consisted of five treatments as: T1 =Control, T2 = Transparent polythene mulch, T3 = Black
polythene mulch, T4 = Rice straw mulch, T5 = Saw dust muich.

2.3 Land preparation

Land preparation included plowing to a depth of 30 cm and rotovating to a fine tilth to break
up clods and to smooth the soil surface of the ridges. Before cultivation cowdung @ 10 t ha™
and during soil preparation and one third of the recommended N 75 kg ha-1 N and 30 kg ha-
1 P,Os5 and 40 kg ha-1 K,O were added to the experimental plots. 5t ha™ of rice straw was
uniformly spread as a carpet manually as strw mulch treatment. Transparent polythene and
black colored polythene with 0.009 mm thickness was spread uniformly in the polythene
mulch plots where saw dust @ 2 t ha™ was spread as carpet in saw dust treatment.

2.4 Soil moisture

The soil moisture was measured at 12, 33, 61 and 95 DAP up to 30 cm depth by gravimetric
method [7]. The soil was sampled by manual coring and gravimetric moisture content (g/g) of
the soil samples was calculated on oven dry weight basis using the formula:
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Wi-W,
UUl
Where,
W= weight of fresh soil (g)
W,= weight of oven- dry soil (g)

2.5 Plant data collection

Vegetative characters like plant height, leaf number, dry weight of shoot, root etc were
recorded on 3 randomly labelled plants and averaged to calculate as treatment. Number of
fruit and total fruit yield was also calculated from the randomly selected plant.

2.6 Soil analysis

After harvest soil samples were collected from each plot up to 15 cm depth. Samples were
dried at room temperature,crushed, mixed thoroughly and sieved with a 2 mm sieve. Walkley
and Black method as modified by Allison [8] was used to determine Org. C. The Kjeldahl
method of Bremner [9] using CuSO4-Na, SO4 catalyst mixture was used to determine Total-
N. Phosphorus was extracted by shaking 1 g of air dried soil in 10 mL of 0.025 M HCI and
0.03 M NH4F for 5 minutes. Phosphorus is determined on the filtrate by the molybdate-blue
method using ascorbic acid as a reductant. pHwas measured on a Mettler Toledo Seven-
Multi pH meter with an InLab Routine Pro combination electrode. Available Potassium was
analyzed by atomic emission in a Perkin EImer Analyst 100 spectrometer.

2.7 Statistical analysis

The collected data on various parameters under study were analyzed using the SPSS
Statistics software package (var. 20.0). The significance of difference of treatment means
were evaluated by the Least Significant Difference (LSD) test or Duncan’s New Multiple
Range Test (DMRT).

3. RESULTS AND DISCUSSION

3.1 Effect of organic and inorganic mulches on soil properties

There was significant variation of soil pH in different mulches treatment where highest soil
pH was observed in black polythene treatment (7.13) and lowest was found in saw dust
treatment (6.03) (Table 1). Rainfall leaching to soil increases soil acidity. pH reduced in
organic mulch treated plot due to the addition or retention of organic matter, with organic
acids produced from decomposition of plant-derived materials accumulating or leaching into
the soil [10]. Saw dust induced maximum pH reduction because most of the wood product
are acidic in nature.

The organic carbon (Org. C.) of the soil was also influenced by different mulch treatments
(Table 1). The highest organic carbon content (1.10%) was observed in saw dust mulch
followed by transparent polythene mulch (0.74%) and black polythene (0.70%) mulch which
was statistically identical with the rice straw mulch (0.70%) treatment while the lowest
(0.40%) was found in control treatment. This might happen due to high decomposition rate of
saw dust than other mulches. Mulching affect soil organic matter (SOM) through
decomposition and soil moisture preservation [11] and the size and activity of the soil
microbial community [12-13].

The effect of different organic and inorganic mulch treatments was found significant in case
of nitrogen accumulation. The accumulation of nitrogen from saw dust and black polythene
mulches measured 0.130 and 0.109% respectively and they occupied superior position over
rest of the mulches (Table 1). Although they were significantly different from each other, their
accumulation rate over control treatment is remarkable. Transparent polythene and rice



136  straw mulches were observed 0.075 and 0.065% respectively. Soil microbes facilitate
137 nutrient dynamics and availability and microbial biomass is a sensitive indicator of Total-N
138 regulation and transformation [12]. Sawdust mulch showed higher microbial biomass than
139  that of rubber-tire mulch due to higher N, organic matter and moisture availability [14]. The
140  effect of different organic and inorganic mulch treatments was also found significant in case
141 of phosphorus accumulation. The accumulation of phosphorus from transparent polythene
142 and black polythene mulches measured 18.31 and 18.13 ppm respectively and they
143 occupied superior position over rest of the mulches (Table 1). Saw dust and rice straw
144 mulches were observed 16.74 and 14.58 ppm respectively.

145

146  Table 1. Effect of organic and inorganic mulches on soil properties
Treatments pH Org. C (%) ;Z;aI'N p (ppm) K (ppm)
Transparent Polythene 6.66 b 0.74b 0.075¢ 1831 a 46.33 ¢
Black Polythene 7.13 a 0.70 ¢ 0.109 b 18.13 a 44.32 c
Rice Straw 6.59c 0.70 c 0.065c 1458 c 59.10 a
Saw Dust 6.03 d 1.10a 0.130 a 16.74 b 55.73 b
Control 6.96 c 0.40d 0.041d 14.03d 58.42 a
LSD (o5 0.3 0.09 0.01 2.22 2.75
CV (%) 1.15 4.20 4.02 3.60 2.92

147 Figure with same letter in a column are statistically similar at 5% level of significant.

148

149 Significant increased in available potassium over control treatment was found in rice straw
150 (0.68 ppm) mulch (Table 1). The highest (59.10 ppm) and lowest (44.32 ppm) available
151  potassium were observed from rice straw and black polythene mulch respectively.

152

153 3.2 Effect of organic and inorganic mulches on soil water content

154  The amount of moisture stored in the profile to a soil depth of 30 cm was significantly greater
155  under mulch treated plot over control. Soil moisture content was highest under the black
156 polythene mulch followed by saw dust and rice straw mulch (Fig. 1). Lowest moisture was
157 recorded in the control. Soil moisture under mulch is increased through minimizing soil
158 surface evaporation [10] as 25-50% of the total quantity of water used for evaporation [15].
159 Initially soil water content was same for all treatment but at 61 and 95 DAP, the polythene
160 mulch plots contained more water than the other plots. while organic mulches plots recorded
161  more water conten during 33 DAP. Water vapor flux density in the top 20 cm of the soil with
162  polythene mulch was 1.7 times that of unmulch control, as results of greater movement of
163  water from the deeper layers upward [15].
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165 Figure 1. Effect of organic and inorganic mulches on soil moisture content. (T1 =Control, T2
166 = Transparent polythene mulch, T3 = Black polythene mulch, T4 = Rice straw mulch, T5 =
167  Saw dust mulch).
168

169 3.3 Effect of organic and inorganic mulches on plant growth parameters

170 Different mulches produced significantly higher shoot dry weight compared to the control.
171 Maximum shoot dry weight (362.50 g/pl) was found in black polythene mulch followed by rice
172 straw (336.25 g/pl) while the maximum root dry weight (98.07 g/ pl) was observed with
173 treatment T4 followed by treatment T2 (88.96 g/pl) (Table 2). It was observed in all the
174 treatments that root-shoot dry weight was significantly higher in mulched plants over the
175 unmulched plants. The results indicated that mulching favoured better development of roots
176 and shoots by protecting the plants from environmental stresses.

177
178 Table 2 . Effects of different mulches on growth parameters of brinjal
Shoot dry Root dry Root/Shoot Plant height LAl (m2/m2)

Treatments | wt(g/pl) wt(g/pl) ratio (cm)
T1 212.50 d 66.93 d 0.31a 123.30 13.16 b
T2 225.00 cd 77.84 ¢ 0.34a 128.82 11.50¢
T3 336.25 b 88.96 b 0.26 b 146.62 15.91ab
T4 362.50 a 98.07 a 0.27b 138.45 16.79a
T5 262.50 ¢ 77.79 ¢ 0.29 b 135.85 12.31 be

179 Within each column, the same letter indicates no significant differences among treatment
180 (p<0.05). (T1 =Control, T2 = Transparent polythene mulch, T3 = Black polythene mulch, T4
181 = Rice straw mulch, T5 = Saw dust mulch).

182

183 Our result is supported by Shah [16] where he found that mulching increased stem dry
184  weight of tomato. Bhagat et al. [17] reported that mulch induced higher root-shoot dry weight
185  over unmulched in potato. The highest significant plant dry weight was recorded in plants
186  mulched with rice straw with 6 cm thickness while lowest significant plant dry weight
187  appeared in non-mulched plants in tomato [18]. The roo-shoot ratio indicated that mulched
188  treatment enhanced higher above ground biomass compare to below ground biomass where
189 height roo-shoot ratio was observed in treatment T1 and lowest in treatment T4.

190  Although longer plant was observed in mulch treated plot than control but no significant
191  variation was seen in case of plant height regarding mulching treatment. Mulching provides a
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favourable environment for growth. Therefore, mulched plants usually grow and mature
more uniformally than unmulched plants. It was observed that different mulching materials
highly influenced the plant height and bulb diameter as well as the yield of garlic [19]. There
was significant variation of leaf area index (LAI) in different mulches treatment where highest
LAl was observed in rice straw treatment (16.79) and lowest was found in transparent
polythene treatment (11.50). The increased LAl in response to water hyacinth and rice straw
mulches was reported in onion [20] and garlic [21].

3.4 Effect of organic and inorganic mulches on yield

There was significant variation of total fruit number plot™” in different mulches treatment
where highest total fruit number plot™ was observed in control treatment (55) followed by
transparent polythene (52) treatments. The lower total fruit number (43) was recorded in
black polythene plot [figure 2 (a)]. Variation in yield of brinjal was found due to use of
different mulches. All mulches in this experiment increased the yield significantly over control
as shown in figure 2 (b).
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Figure 2. Effect of organic and inorganic mulches on a) number of fruit per plot and b) yield
of brinjal. (T1 =Control, T2 = Transparent polythene mulch, T3 = Black polythene muich, T4
= Rice straw mulch, T5 = Saw dust mulch).

Rice straw mulch treatment induced height yield (35.175 t ha™) followed by treatment T2 and
T5 where lowest yield found in control treatment (26.425 t ha™®). The increases of yield due
to different mulches might be attributed to the retention of suitable soil temperature and
conservation of adequate soil moisture. This result is in agreement with Talukder [21] who
reported that higher yield produce by the mulching treatment was attributed by the better
supply of soil moisture, nutrient and better physical condition of the soil. Fruit length and fruit
diameter of eggplant significantly affected (P<0.01) by irrigation and straw mulch treatments
reported by [22].
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4. CONCLUSION

This study was carried out to evaluate the effect of organic and inorganic mulches on soil
parameters, growth and yield of brinjal. In general, better soil parameters was observed in
mulch treated plot compare to control while except soil water content organic mulches were
better than inorganic mulches. The significant variation was observed in case of growth and
yield parameters. The effectiveness of growth parameters in order of rice straw > black
polythene > saw dust > transparent polythene > control and for yield in order of rice straw >
transparent polythene>saw dust>black polythene>control. In conclusion, the present study
found that rice staw mulch was significantly more effective in moderating water conservation
of soil, improving the root and vegetative growth development, and yield of brinjal in summer
season.
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