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ABSTRACT

The present investigation was carried out to study the performance of yield and growth parameters
of tomato crop under different mulching materials. This experiment was conducted at Vikas College
of Engineering and Technology, Nunna, Vijayawada during the period from Jan 2020 to April 2020.
The experimental field has an area of 180 m? (15m x 12m) and divided into 4 plots i.e., Drip with
plastic mulch (A), Drip with live mulch (coconut coir) (S), Drip without mulch (M) and Control (without
mulch and without drip) (K). Growth parameters like plant height, number of leaves per plant, soil
parameters like bulk density, soil temperature, soil moisture and yield were observed for each
treatment. Crop water requirement was calculated using CROPWAT 8.0. The results showed that
the bulk density has no effect between the treatment plots. The soil moisture in initial stage is more
in K and least in S; in flowering stage, M was high and least in K and in harvesting stage, it is high in
A. The soil temperature was high in K and least in A. The readings of number of leaves was
observed high in A and least in K. It was observed that highest yield was obtained in A and least in
K. The weed control efficiency was found to be highest in A (57%) followed by S (41.3%) and weed
control efficiency was lowest in M (22.8%).
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1. INTRODUCTION

Mulch is a layer of material applied to the surface
of soil, which is used for conserving soil
moisture, improving fertility and health of the soil,
reducing weed growth and enhancing the visual
appearance of the area. Mulching allows early
seeding and transplanting of certain crops, and
encourages faster growth. As the season
progresses, it stabilizes the soil temperature and
moisture, and prevent weed growth. Materials
used as much includes coir, woodchips, papers,
stones, plastic sheet, paddy straw etc. Mulching
increased marketable yield relative to bare soil
as the plants grown on silver/black plastic mulch
indicated a 65% increasing in marketable mulch
compared to control treatment. The plastic
mulches resulted in an 84-98% reduction in weed
biomass [1]. The effect of mulching and amount
of water on the yield of tomato under drip
irrigation was studied and stated that micro
irrigation system saves water about 30-70% in
various orchard crops and 10-16% in vegetable
crops [2]. The influence of organic mulches on
soil properties and crop yield were studied and
observed that soil moisture in mulched plots is
not only higher but also more stable during the
entire vegetation period which is an important
factor for crops, and also highest soil moisture
content was in plots which was mulched with
coconut peat (2.6-7.3% units) with saw dust (3.8-
6.1% units) compared with soil moisture in plots
without mulch [3]. The soil moisture and yield of
tomato in a plot with sugarcane trash mulch were
more by 44% and 98%, respectively than those
in a plot without mulch [4]. The inorganic
mulches (CB and WPB), organic mulches (GWC
and PB) and living mulch (TG) exhibited positive
effect by elevating the soil moisture content [5].
The effect of different mulches on growth,
flowering and yield of tomato was studied at
Abohar and it was observed that there is
significantly higher plant height (79.4 cm),
branches per plant (7.1), dry weight of plant (287
g), fruit per plant (37.2), fruit weight (85.2 g) and
yield per hectare (54t/ha) in black polythene
mulching, whereas days to flowering (45) and
days taken for ripening were minimum in clear
polythene mulching [6]. The increase in yield of
black mulched was probably associated with the
conservation of moisture, improved micro-climate
both beneath and above the soil surface, light
reflection and great weed control which reflected
also in terms of higher return [7]. Mulching
caused marked variations in number of leaves
per plant, plant height, no. of shoots per plant,
shoot length and plant spread [8]. Average soll
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temperature was found to be higher by 2 to 5°C
under open field condition than inside the
polyhouse. Among the mulches, highest soil
temperatures were obtained under transparent
mulch with a maximum difference of 10°C from
no mulch soil inside and outside the polyhouse
during December to mid March [9].

From the above studies it is clear that mulches
plays a great role in conserving moisture and
improving  soil temperature and growth
parameters of various crops. Keeping this in
view, the experiment was planned to determine
the effects of different mulches on soil properties,
yield and growth parameters of tomato
crop.

2. MATERIAL AND METHODS
2.1 Study Area

The research farm was located at Vikas
College of Engineering and Technology, Nunna
with an area of 180 m? (15m x 12 m) and was
divided into 4 plots namely A (plastic mulching
with drip), S (coconut coir mulch with drip), M
(without mulch with drip), K (control without
mulch without drip). The soil in the study area
was red sandy loam texture and the source of
irrigation is tube well. The average annual
temperature and rainfall is 28.5°C and 1067
mm  respectively. The seedlings are
transplanted with row to row spacing of 60 cm
and plant to plant spacing of 40 cm in order to
analyse the growth and yield characteristics of
tomato crop grown under various mulching
materials with drip and without drip and also
control conditions.

3. METHODOLGY
3.1 Data Collection

Meteorological data are collected from online
sources such as climatedata.org. The data
such as Maximum & Minimum Temperatures
(OC), Mean Relative Humidity (%), Wind Speed
(kmph) and Sunshine Hours (h). The
Reference Crop Evapotranspiration (ET,) -
(mm/day) is calculated by Penman Method.
Table 1 shows average Meteorological data for
the Nunna region on daily data.

3.2 Soil Data

It is required to know the soil parameters for that
we have to select the soil in the CROPWAT 8.0
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software, values for the different soils are already
saved in the software for the present experiment
the soil is red loamy soil. The information
regarding the soil data is as shown in the
Plate 1.

3.2 Crop Data

Table 2 lists typical values for Kc ini, Kc mid, Kc
end for various agricultural crops. The
experiment was studied on tomato so
select the crop as tomato and enter the planting
date then it automatically displays the harvest
date and Kc values for different stages and
rooting depth for different stages are adopted
from the database of the FAO as shown in
Plate 2.

After the completion of the data entry as
mentioned above, the crop water requirement
could be estimated in CROPWAT 8.0. The

irrigation scheduling and duration for the tomato
crop is estimated based on crop water
requirement calculated by CROPWAT 8.0.
The amount of water required for the tomato
crop calculated by CROPWAT 8.0 is
taken as 100 percent of irrigation and the same
amount of water applied to the control plot
(conventional method) by applying with hose

pipe.
3.3 Bulk Density

Bulk density is an important parameter
and is defined as the dry weight of soil per unit
volume of soil. In this study for the determination
of bulk density the soil samples are collected
before and after the experiment from the four
plots.

Table 1. Meteorogical Data of Nunna Station

Month Min Temp Max Temp Humidity Wind Sun Rad ETo
°C °C % km/day hours MJ/m?*day mm/day
January 18.9 30.1 92 4 7.5 16.9 3.02
February 20.1 32.8 92 4 7.3 18.2 3.5
March 22.6 354 78 6 8.4 214 4.29
April 25.8 37.5 76 8 8.4 22.4 4.83
May 27.9 39.6 65 9 8.9 23.2 517
June 274 375 64 9 8.9 23 5.08
July 25.4 32.9 69 9 9 23.1 4.79
August 25.2 32.4 73 8 8.8 22.9 4.65
September 252 32.6 80 6 8.3 215 4.44
October 24.2 31.8 80 4 8.3 20 4
November 20.9 30.4 80 5 7.8 17.5 3.25
December 18.8 29.5 77 4 8 16.9 2.86
Average 23.5 33.5 77 6 8.3 20.6 4.16
Soil - untitled
Soil name  |RED SANDY
General soill data
Total available soil moisture [FC - WP) 100.0 mm/meter
M aximum rain infiltration rate an mm/day

M aximum rooting depth
Initial soil moasture depletion [az % TAM]

Initial available zoil moisture

centimeters

%

mm/meter

Plate 1. Soil data entered in CROPWAT 8.0
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Crop Name |TOMATO Flanting date |02/01 Harvest |[12/04
] 10T ey
Kc / \
— 040 — I
Yalues [ 070
Stage initial development mid-zeason late season total
[davsz] 15 25 30 25 95
015
Hooting depth e —— —
(m) [ o3
Crntical depletion
[fraction] 0.25 0.E0 0.E0
Yield response F. 0.40 | Den [ 110 0.40 1.05
Cropheight [m]) 1.50 [optidnal]

Plate 2. Crop data entered in CROPWAT 8.0.

3.4 Formulae Used for Calculation of Bulk The formula used for calculation of moisture

Density

Bulk density = Mass of dry soil/Volume of core
cutter (gm/cm®)

Mass of wet soil = (Mass of core cutter + wet
soil) - Mass of core cutter (gm)

Volume of core cutter = /4 (D2) x Height (cm3)

Table 2. Crop coefficients of some of the

crops

Crop Kcini. Kc mid. Kc end.
Wheat 0.7 1.15 0.25
Rice 0.50 1.05 0.70
Tomato 0.40 1.05 0.70
Sorghum  0.30 1.0 0.55

3.5 Soil Temperature

Soil temperature plays an important role during
the life cycle of the plant right from the
germination, root extension, emergence to the
reproductive stage. Soil thermometers are
required to measure the temperature of the soil
at a depth of 15 cm during crop period at initial
stage, flowering stage and harvesting stage.

3.6 Moisture Content

The soil samples were collected from each plot
for crop period during initial stage, flowering
stage and harvesting stage at a depth of 15 cm
by using soil auger. The collected samples are
used to estimate moisture content present in the
soil samples by following oven-drying method.
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content is given by eqn (1).

_ My—M3

M;—My

w x100

(1)
Where,

w = Moisture content in percentage (%)
M; = Mass of container (gm)

M,= Mass of container + wet soil (gm)
Ms;=Mass of container + dry soil (gm)

3.7 Water Use Efficiency of Tomato Crop

The water use efficiency is the ratio of total yield
obtained to the amount of water used. The
following formula is used for calculating the water
use efficiency of the cabbage under different
treatments. The water use efficiency is calculated
by using eqn (2).

. kg
yield (E
Amount of water applied (mm)

)

Water use efficiency =

3.8 Weed Control Efficiency (%)

Weed control efficiency (WCE) denotes the
magnitude of weed reduction due to weed control
treatment. It indicates the comparative
magnitude of reduction in weed dry matter in
different treatments. It was worked out by using
the following formula which was suggested by
[10] and expressed in percentage given by eqgn
(3).

. . DWC-DWT
Weed control efficiency = ——— x

100  (3)
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Where,

DWC = Dry weight of weeds from control plot
and

DWT = Dry weight of weeds from treated plot.

3.9 Statistical Analysis

All data were analyzed using the SPSS software
package (version 20.0) (IBM Corporation,
Armonk, New York). The data were subjected to
one-way of variance (ANOVA) and means were
separated by the least significant difference test
atp <0.05.

4. RESULTS AND DISCUSSION

4.1 Crop Water Requirement for Tomato

The crop water requirement for the tomato crop
are presented in Plate 3 and it was found that
crop water requirement for tomato crop during
experimental period (January 1% week to April 1%
week) as during the crop growing period, rainfall
is not considered as experiment was conducted
in summer season.

4.2 Irrigation Scheduling

Irrigation schedules were prepared for Tomato
crop based on the climate data, crop data,
cropping pattern data and soil data using
CROPWAT 8.0 model consider there is no
rainfall during the crop period and furnished in

Table 3. It was found that 83.3 mm of water was
required for development stage, 87.2 mm of
water was required for middle stage and 99.3
mm of water was required for late stage. Time of
operation of the drip irrigation system for all the
drip treatments with and without plastic mulch (A,
S and M) was calculated and operated the drip
system daily as per the irrigation schedule and
for conventional method of irrigation without
mulch K (control), 8mm depth of water is applied
at daily throughout the crop period with the help
of pipe.

4.3 Soil Physical Properties

4.3.1 Bulk density

The average values of bulk density for initial
stage of the crop and at harvesting stage of the
crop are shown in Table 4 and observed that the
slight increase in the bulk density in the drip plots
comparatively from control i.e. traditional method
of cultivation. Maximum Value of bulk density
1.56 g/cc was observed in the control treatment
which is significant @ p=0.05 with a change of
0.26 g/cc in bulk density due to the sail
compaction with the over application of water. In
drip irrigation experimental plots having the
lesser change in bulk density before and after
experiment due to the effect of mulching. These
results are also in line with results of treatments
in [5].

@ Crop Water Requirernents || l=]
ETo station |MUMNMA Crop |TOMATO
Rain station [NUMNNA Planting date |08/01
Month Decade Stage Ke ETe ETe Eff rain Irr. Req.
coeff mm/day mm/dec mm/dec mm/dec
Jan 1 it 0.40 118 3B 30 36
Jan 2 it 0.40 121 121 181 oo
Jan 3 Deve 043 1587 17.3 10.2 71
Feb 1 Deve 074 245 245 0.7 238
Feb 2 Mid 094 230 330 0o 330
Feb 3 Mid 093 3E8 295 0.4 290
Mar 1 Mid 093 354 394 5.2 4.2
Mar 2 Late nar 418 418 Tt 341
Mar 3 Late 0.86 287 425 71 R
Apr 1 Late 072 jehex] 333 B 2ih
Apr 2 Late 0E3 204 6.1 1.0 E1
283.0 56.2 2339

Plate 3. Crop water requirement for tomato crop in CROPWAT 8.0
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83 Crop irrigation schedule [ e |
ETo station |MUNMNA Crop |[TOMATOD Planting date |02/01 Yield red_
Rain station [NONNA  Sail [REDLOAMY Harvest date [12708 [o0%
abicfonmat Timing: Irigate at critical depletion
s aliminationscheduls Application: Refill zoil to field capacity
" Daily soil moisture balance Field eff. 70 =
Date Day Stage | Rain | Ks | Eta | Depl | Metln [ Deficit [ Loss | Gr.lm | Flow |
[ wom [ et [ % [ % [ om [ om [ wm [ mm | Wehha |
5 Feb 29 Dew 0.0 1.00 100 47 232 0.0 0.0 331 013
17 Feb 41 id 0.0 1.00 100 B1 35.0 0.0 0.0 50.0 0.48
27 Feb 51 bid 0z 1.00 100 B1 353 oo oo 0.4 052
10 Mar B2 bdid oo 1.00 100 EG 377 oo oo 522 057
21 Mar 73 End 0.0 1.00 100 EE 377 oo 0.0 53.9 0.57
1 Apr 84 End 0.0 1.00 100 B0 347 oo 0.0 495 0.5z
12 Apr End End 0o 1.00 o 47
Totals &
Total gross irrigation 290.8 mm Total rainfall 546 mm
Total net irrigation 203.5 mm E ffective rainfall 493 mm
Total irrigation losses 0.0 mm Total rain loss 53 mm
Actual water use by crop 2800 mm Moist deficit at harvest 271 mm
Potential water use by crop  280.0 mm Actual inrigation requirement 2306 mm
Efficiency irrigation schedule 100.0 = Efficiency rain a0.3 %
fici irrigati hedul 0.0 %

Plate 4. Irrigation scheduling in CROPWAT 8.0

Table 3. Irrigation schedule for the tomato crop for all drip treatments

Month Decade Stage Irrigation CWR Time of operation
requirement (mm/day) per day for drip
(mm/day) system (min)

Jan 1 Init 3.6 1.19 10.71

Jan 2 Init 121 1.21 10.89

Jan 3 Deve 17.3 1.57 14.13

Feb 1 Deve 245 245 22.05

Feb 2 Mid 33.0 3.30 29.7

Feb 3 Mid 29.5 3.68 33.12

Mar 1 Mid 394 3.94 35.46

Mar 2 Late 41.8 418 37.62

Mar 3 Late 425 3.87 34.83

April 1 Late 33.3 3.33 29.97

April 2 Late 6.1 3.04 27.36

Table 4. Bulk density values before and after the experiment in different treatments

S. No Treatment plot Average bulk density (g/cm’)
Before experiment After experiment

1. Drip with Plastic mulch (A) 1.31% 1.44°

2. Drip with Live mulch (S) 1.30° 1.41°

3. Drip without mulch(M) 1.29° 1.49°

4. Control (K) 1.30° 1.56°

Mean 1.3 1.41

cv 0.62 4.44

Standard error 0.004 0.0032

MeantStandard deviation 1.3+0.008 1.414£0.065

Values with different letters in the same column indicate significant differences between treatments

4.3.2 Soil moisture content

(p<0.05, n = 4).

Control (10.23%) and Drip with without Mulch
(10.08%) and least was in Drip with coconut coir

The results are shown in Table 5. The soil
moisture in initial stage of growth was high in
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(8.23%). In flowering stage, it was high in both
Drip with coconut coir (15.23%) and Drip with
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without mulch (15.8%) and less in control
(13.8%). The soil moisture during harvesting
stage is maximum in Drip with plastic mulch
(17.53%) and least in Drip with without mulch
(14.23%). This is due to the mulch that helps in
conserving moisture and there is less need for
irrigation [7,11].

4.3.3 Soil temperature

The soil temperatures were recorded during
different growth stages at different a depth of
15cm in all treatments by using soil thermometer
and results were presented in the Table 6.
During initial stage the soil temperature was high
in control (30.43°C) and Drip with without mulch
(29.8°C) and the least was observed in Drip with
coconut coir (28.5°C). During the flowering stage
control treatment had a temperature of
(33.58°C), drip with without mulch (32.0°C), Drip
with plastic mulch (31.43°C) and Drip with
coconut coir (27.5°C). In harvesting stage, the
maximum soil temperature was observed in

control (34.5°C) followed by Drip with without
mulch (33.7°C), Drip with plastic mulch (32.13°C)
and Drip with coconut coir (31.2°C). From the
above results it is clear that mulch helps in
conservation of moisture and there by lessening
the effect of temperature on soil [9]. Here in the
present scenario Drip with coconut coir is
showing low temperatures which are significant
at 0.05% probability level.

4.4 Crop Yield and Yield Attributes
4.4.1 Crop growth

Crop growth was observed under different
treatments with the help of plant parameters
such as plant height and Number of plant leaves
are presented in Table 7. The results revealed
that, these crop growth and yield attributes are
significantly higher in the drip with plastic mulch
(A) as compared to the rest of the treatments.
These results are in agreement with the results in
references [8,11].

Table 5. Soil moisture contents at initial, flowering and harvesting stages in different

treatments
Sl.no Treatments Initial Flowering Harvesting
1. Drip with Plastic mulch(A) 9.9° 14.2° 17.53°
2. Drip with coconut coir(S) 8.23¢ 15.23° 16.24°
3. Drip with without mulch(M) 10.08° 15.8° 14.23¢
4. Control(K) 10.23° 13.8° 16.5°
Mean 9.61 14.75 16.12
(47 9.67 6.23 8.56
Standard error 0.46 0.45 0.69
Mean*Standard deviation 9.61+0.92 14.75+0.92 16.12+1.38

Values with different letters in the same column indicate significant differences between treatments
(p<0.05, n = 4).

Table 6. Soil temperature (°C) at different stages of tomato crop in different treatments

S. No. Treatments Initial Flowering Harvesting
1. Drip with Plastic mulch(A) 29.08° 31.43° 32.43°

2. Drip with coconut coir(S) 28.5° 30.53¢ 31.2°

3. Drip with without mulch(M) 29.8° 32.0° 33.7°

4. Control(K) 30.43° 33.58° 34.5°
Mean 29.45 31.88 32.95

cv 2.85 4.020 4.39
Standard error 0.42 0.64 0.72
MeantStandard deviation 29.45+0.84 31.88+£1.28 32.95+1.44

Values with different letters in the same column indicate significant differences between treatments
(p<0.05, n = 4).
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Table 7. Crop growth parameters at different stages in different treatments

Sl.  Treatment Initial Flowering Harvesting
No plots Plant Number of Plant Number Plant Number of
height leaves height of leaves height leaves
(cm) (cm) (cm)
1 Drip with 16.3° 182 42° 37° 67° 512
Plastic mulch
2 Drip with 13.9° 13° 35.6° 31° 62.7° 46°
coconut coir
3 Drip with 18.5° 16° 31.8° 29° 56.1° 41°
without mulch
4 Control 13¢ 9° 29.5° 24° 45.4° 39°
Mean 15.42 14.00 34.72 30.25 57.80 44.25
cv 16.06 27.96 15.73 17.77 16.26 12.15
Standard error 1.239 1.957 2.731 2.688 4.701 2.688
MeanztStandard 15.42+2.4 14.0+3.9 34.7245.4 30.25+#5.3 57.80+9.4 44.25+5.3
deviation

4.4.2 Plant height

It was shown in Table 7, that in the initial stage
the plant height was more in Drip with without
mulch (M) (18.5cm), followed by Drip with plastic
mulch (A) (16.3cm), Drip with coconut coir (S)
(13.9cm) and least in control (K) (13cm). In
flowering stage, it is maximum in Drip with plastic
mulch (A) (42cm) followed by Drip with coconut
coir (S) (35.6cm), Drip with without mulch (M)
and least in Control (K) (29.5cm). In harvesting
stage, the plant height is maximum in Drip with
plastic mulch (A) (67cm) and least in control (K)
(45.4cm). This pattern of plant height more in
Drip with plastic mulch is similar to the results in
[8,11]

4.4.3 Number of leaves

It was shown in Table 7, that the number of
leaves observed in initial stage is more in Drip
with plastic mulch (A) followed by Drip with
without mulch (M), drip with coconut coir (S) and
control (K). In the flowering stage this is more in
plastic mulch (A) and coconut coir (S). The least
is observed in Control (K). During harvesting the
leaves are maximum observed in black plastic
mulch (A) and the least in Control (K). These
results are in line with agreement with the results
of [8,11].

4.4.4 Crop yield

The drip irrigation in combination with different
mulches significantly increased the vyield of
tomato as compared to drip irrigation without
mulch Table 8. Among various treatments, the

highest yield (2.018 t/ha) was recorded under
drip with plastic mulch (A), followed by Drip
irrigation with coconut coir (S) (1.412 t/ha), Drip
with without mulch (M) (1.405 t/ha) and the
lowest yield (0.873 t/ha) was recorded under
conventional method of irrigation control (K). This
might be due to water stress during the critical
growth period, coupled with aeration problem in
first few days immediately after irrigation.
Another reason to get low yield by conventional
practice of irrigation might be due to less
availability of nutrients for crop growth due to
leaching and high weed infestation between the
crops. These results showed the same trend as
the results obtained in references [7,8,11] who
showed that drip with the combination of plastic
mulch is yielding higher.

4.5 Water Use Efficiency

Water use efficiency (yield per unit area per unit
depth of water used) increased under all the
treatments of drip irrigation system over the
conventional practice of irrigation without mulch
(control) is as shown in Table 9. There was a
saving of 84.5 % irrigation water by the treatment
which applied drip irrigation along with mulch
over the control. It is also observed that highest
irrigation water use efficiency 8.6 kg/ ha-mm was
with the treatment (A). Greater WUE and saving
of irrigation water under drip with mulch could be
due to minimum water loss due to percolation,
runoff, seepage and soil evaporation as water is
applied directly near the root zone of the crop in
required quantity. The results showed agreement
with the results reported by Singnadhupe et al.
[12,13,11].
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Table 8. Yield comparison of tomato crop

S. No Treatments plots Area (m°) Yield (t/ha)
1 Drip with Plastic mulch (A) 15x3.5 2.018
2 Drip with coconut coir (S) 15x3.5 1.412
3 Drip with without mulch (M) 15x3.5 1.405
4 Control (K) 15x3.5 0.873
Table 9. Water use efficiency in different treatments
S. No Treatments Water applied (mm) Water use efficiency
(kg/ha-mm)
1 Drip with Plastic mulch (A) 233.9 8.6
2 Drip with coconut coir (S) 233.9 6.03
3 Drip with without mulch (M) 233.9 6.01
4 Control (K) 720 1.21
Table 10. Comparison of weed control efficiency with control treatment
S. No Treatment plots Weed control efficiency (%)
1 Drip with Plastic mulch (A) 57
2 Drip with coconut coir (S) 41.3
3 Drip with without mulch (M) 22.8
4 Control (K) -

4.6 Weed Control Efficiency

Weed control efficiency results are shown below
in Table 10. This is due to the reason that plastic
mulches modified the soil temperature in the soil
which promotes faster and best crop vegetative
growth and thereby suppressing the weed
growth. The mulching will cover the surface area
thereby making it difficult for the weed growth
and also irrigation will be available to the crop
instead of weed in case of drip as compared to
control treatment.

5. CONCLUSION

The present study shows that the combination of
drip irrigation and mulch not only increased the
yield but also improved the water use efficiency
and weed control efficiency remarkably. Drip
irrigation has effectively increased fruit yield of
tomato and improved WUE due to application of
appropriate  quantity of water. However,
integrated use of drip irrigation and mulch was
more efficient and profitable. The use of drip in
combination with mulching, can increase the
tomato yield substantially over the conventional
method of irrigation, with about 84.5% saving in
irrigation water. The fruit yield (2.018 t/ha) under
drip with plastic mulch (A) was at par with drip
without mulch (M) and control (K) treatments.
The main challenge which is faced by farmers in
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rain fed areas is to improve yield, water use
efficiency and weed control efficiency can be
achieved by use of mulch along with drip.
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