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Abstract

An experiment was carried out in Agronomy field of Sher-e-Bangla Agricultural
University, Dhaka to find out the performance of wheat (var. BARI Gom 27) as
influenced by time of irrigation and different mulch materials during 2015-2016. Four
levels of irrigation viz. control, one irrigation at CRI (crown root initiation) stage, one
irrigation at flowering stage and two irrigations each at CRI + flowering stage; and
four different mulch materials viz. control, rice straw, rice husk and plastic sheets were
considered as treatment variables. The experiment was laid out in a split- plot design
with three replications, assigning irrigation to main plot and mulch materials to sub
plots. Results showed that time of irrigation and different mulch materials had
significant effect on plant characters, yield and yield components of wheat. Two
irrigations given at CRI + flowering stage resulted with significantly higher plant
height, number of spikelets spike™, number of grains spike™, 1000- grain weight, grain
yield, straw yield and harvest index over one irrigation and control plots. Among
mulch materials, black plastic mulch resulted with significantly higher grain yield of
wheat. The highest grains (4.15 t ha) and straw yields (4.25 t ha) were obtained with
two irrigations at CRI and flowering stage with black plastic mulch for achieving
higher productivity.

Introduction

Wheat (Triticum aestivum L.) is the second largest cereal crop next to rice in Bangladesh.
During the year 2014-2015, 1347926 M. tons of wheat was produced from 436814 hectares of
land with an average yield of 3.1 t ha? in the country (BBS, 2015). The months of December
and January are almost dry where; July receives maximum precipitation of 12.85% (BBS,
2015). The residual soil moisture following the rainy season is abundantly available at early
stage of the crop, but not usually retained in the later stage. So water is the most important
limiting factor for wheat production. More than 80% of the water resources from surface runoff
and groundwater have been used for irrigation. The excessive exploitation of groundwater
resources from shallow and deep aquifers has caused the water table to fall and create many
other environmental problems (Liu and Wei, 1989). The groundwater table is falling steadily at
the rate of about 1 m per year and the main factors leading to this fall are the expanding wheat
area which is irrigated with groundwater and the low water-use efficiency of crops (Hu et al.,
2002). The availability of water for irrigated wheat (water requirement of high yielding variety
normally varies from 400 and 500 mm) is also gradually becoming limited. Mulching has been
proved to be beneficial in conserving moisture and increasing productivity of wheat
(Chakraborty et al., 2008). Mulching is an important agronomic practice to reduce moisture loss
from soil surface. Mulching is a traditional practice in agriculture which acts as a barrier to
evaporation, soil temperature could be raised or reduced depending on growing season and crop
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requirement, higher yield and quality, less infestation of insect and disease, prolonged growing
season, higher nutritive value of the produce, improved storage ability etc. transfer of vapor or
heat from the soil. Mulching is done with crop residues, polythene paper, ordinary paper, gravel,
concrete etc. The most well known benefits of mulching are soil moisture and temperature
regulation, suppressing weeds, improving germination and emergence of seedlings. Plastic
sheets and rice husk are also effective mulch material.

However, very few studies were carried out in Bangladesh regarding the effect of irrigation and
mulching in wheat. Therefore, this study is designed to understand the interactive effect of
variable irrigation levels and different mulch materials on growth and productivity of wheat.

Materials and Methods

The experiment was conducted at the Agronomy field and laboratory, Sher-e-Bangla
Agricultural University, Dhaka-1207 during the period from November, 2015 to March, 2016.
Before sowing, wheat var. BARI Gom 27 seeds were tested for germination (over 90%). The
experiment was set up in November in a split- plot design where accommodate irrigation
treatments viz .control (lp), one irrigation at CRI stage (l1), one irrigation at flowering stage (I.)
and two irrigations each at CRI + flowering stage (Is) in main plot and and mulch materials
(control, rice straw, rice husk, and black plastic sheets) in sub-plot. The size of each unit plot
was 4.0 m x 2.5 m with row to row distance was 50 cm. The land was fertilized with cow dung
— Urea — TSP — MoP - gypsum @ 10000-220-180-40-110 kg ha, respectively. Cow dung was
applied 10 days before final land preparation. Total amount of triple superphosphate, muriate of
potash, gypsum and half of urea were applied at basal doses during final land preparation. The
remaining 50% urea was side dressed at 35 days after sowing (DAS). Flood irrigation applied
with plastic pipe in individual plots as per treatment. Mulch materials were applied in the plots
as per treatment after completion of germination. For mulching, upper surface of soil of
respective plot (as per treatment) was covered with the mulch materials.

Data on grain yield and yield components were recorded. Grain yield was adjusted at 14%
moisture content. The data was analyzed using a computer operated program STAT 10.

Results and Discussion

Effect of Irrigation on plant height and yield component

Plant height and yield components differed significantly due to different levels of irrigation
(Table 1). At harvest the tallest plant (76.02 cm) was obtained with two irrigations at CRI +
flowering stage and the shortest plant from 1o (Control). Spikelet spike was influenced by
different irrigation level (Table 1). The highest (45.00) number of spikelet was found with two
irrigation at CRI + flowering stage. One irrigation at CRI and at flowering resulted with similar
spikelet spike. Lowest number of spikelets (39.31) was found with control treatment. This
result was in agreement with the findings of Ali and Amin (2007).Two irrigations at CRI +
flowering (l3) reflected the highest ( 49.71) number of grains spike. One irrigation at
flowering (I2) and control (lo) appeared with the lowest numbers (44.64 and 43.59, respectively)
of grains spike. Mushtag and Muhammad (2005) reported that the increased frequency of
irrigation improved the number of grains spike™. Moreover, thousand grain weight was
significantly influenced by different level of irrigations (Table 1). Two irrigations at CRI +
flowering facilitated to produced the grains of maximum weight value (45.96 g) followed by I1
(one irrigation at CRI) 41.51 g and I, (40.04 g) (one irrigation at flowering). The lowest
thousand grain weight (38.28 g) was obtained from Iy (control) which were comparable with
those of Kong et al. (2008) and Mushtag and Muhammad (2005).

Grain and Straw Yield
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Irrigation levels showed significant variation in grain yield of wheat (Table 1). The highest
grain yield (3.37 t hal) was recorded from two irrigations at CRI and flowering of plants.
Among the treatments, the control plots appeared with lowest grain yield (1.72 t ha?). Straw
yield was also affected due to irrigation treatments. Two irrigations (I3) facilitated better growth
of rice straw resulting the highest yield (3.98 t ha') compare to the other irrigation levels
including control treatments (Table 2). Irrigation number and timing also have better effects on
plant growth and yield of rice as revealed in this study is also supported by Chaudhary and
Dahatonde (2007).

Table 1. Effect of irrigation on plant height, yield and yield attributes of wheat

Treatment  Plant height Spikelets Grain 1000- grain Grain Straw

at harvest spike™ spike™ weight (g) yield yield
(cm) (no.) (no.) (tha?) (tha?)

lo 63.41 39.31 43.59 38.28 1.72 2.26
I1 73.22 43.03 46.91 4151 3.07 3.44
I2 67.17 42.64 44.64 40.04 2.57 3.11
I3 76.02 45.00 49.71 45.96 3.73 3.98
LSD (0.05) 1.04 1.81 1.45 0.64 0.02 0.02
CV (%) 1.49 4.26 3.14 1.54 0.80 0.58

Here,

lo= Control I1= One irrigation at CRI

I2= One irrigation at flowering Is= Two irrigations at CRI + flowering

Effect of mulching on plant height and yield components

At harvest the tallest plant (74.20cm) was obtained with black plastic mulch and the shortest
plant (66.05 cm) from lo (control). Number of spikelet spike? differed significantly with
different mulch materials (Table 2). Highest number of spikelet was obtained from black plastic
mulch (44.76) which was statistically similar with rice straw mulch (43.80). Lowest spikelet
number spike® was obtained from control (39.72). Highest number of grains (49.41) were
obtained from M3 (black plastic sheet), followed by M; (rice straw). Rice husk (M) and control
(Mo) plots were recorded with statistically similar results (45.11 and 43.4, respectively) with
control being the lowest. The result revealed that black plastic mulch appeared with calculated
5.33, 9.53 and 13.82% higher grains spike™ than (M:, M2 and Mo mulches, respectively. One
thousand grain weight significantly differed due to different mulch materials (Table 2).
Significantly the maximum 1000-grain weight (43.59 g) was obtained from M; (black plastic
sheet mulch).Followed by rice straw (M;) mulch (42.15 g). No mulch treatment (control)
showed the lowest weight (39.48 g).

Grain and Straw Yield

Grain yield ha? differed with different mulch materials (Table 2). Significantly the maximum
grain yield was obtained from black plastic mulch (3.34 t ha*) followed by rice straw (2.94 t ha-
1 mulch. The use of black plastic sheet as a mulch might have enhanced nutrients uptake due to
favorable soil moisture which ultimately increased grain yield of wheat as also supported by Li
et al. (2004), Deng et al. (2006) and Ramakrishna et al. (2006). Straw vyield differed
significantly due to different mulch materials (Table 4). Highest straw yield (3.67 t ha') was
obtained from Mjs (black plastic sheet mulch) followed by. Rice straw mulch treatment (M1). No
mulch plot showed the lowest (2.77 t ha) straw yield. Deng et al., (2006) and Ramakrishna et
al., (2006) also reported similar advantages of mulching in straw yield of wheat.

Table 2. Effect of mulching on plant height, yield and yield attributes of wheat
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Treatment  Plant height  Spikelets Grain 1000- grain Grain Straw

at harvest spike™ spike™ weight (g) yield yield
(cm) (no.) (no.) (tha?) (tha?)
Mo 66.05 39.72 43.41 39.48 2.27 2.77
M1 71.68 43.80 46.91 42.15 2.94 3.36
M 67.88 41.70 45.11 40.56 2.54 2.99
M3 74.20 44.76 49.41 43.59 3.34 3.67
LSD (os) 144 1.44 171 0.79 0.04 0.03
CV (%) 2.44 4.03 4.38 2.27 0.95 0.48
Here,
Mo= Control M1= Rice straw
M= Rice husk M3= Black plastic sheet

Interaction effects on plant height and yield components

Plant height was significantly influenced by interaction effect of irrigation and mulching. The
maximum plant height (80.20 cm) was obtained with IsMs; which was statistically similar to
IsM; (two irrigations at CRI + flowering and rice straw mulch). The shortest plant (59.47 c¢cm)
was obtained from 1oMo. Different combination of irrigation levels and mulch materials showed
significant variation in the number of spikelet spike™ (Table 3). The combination I;Msappeared
with the maximum number of spikelets spike™ (47.18), followed by 13My, 1:M3), 1,M3 and 11M.1,
respectively. Control treatment (IoMo) showed the lowest number (37.17) of spikelets spike™.
Highest number of grains spike?® (52.53) was obtained from IsM; combination which was
statistically similar to 13M; (50.61)and 1;M3 (50.90) combinations. Lowest grain spike® was
obtained from 1oMo (41.27) which was statistically similar to 10M; (44.53) and 1oM (42.08). In
the case of 1000- grain weight 13M3 showed with the maximum weight (47.53 g) and that was
statistically similar to 1sM; (46.27), IsM; (46.01) and 11M; (46.17 g). The lowest weight of
1000- grains (37.11 g) were obtained from IoMo (control) which was statistically similar to
10M1(37.83 g), oM (38.34 g), 1:M (38.38 g), I.Mo (38.17 g) and 1M (38.34 g).

Yield

Different combination of irrigation levels and mulch materials showed significant variation in
grain yield ha (Table 3). The 13M3; combination (2 irrigations at CRI + flowering and black
plastic sheet) expressed with the highest grain yield (4.15 t ha) which was significantly
different from other treatment combinations. Second highest grain yield (3.98 t ha') was
obtained from 13sM; combination. These results revealed that the soil moisture was most
efficiently utilized under black plastic mulch. On the other hand the lowest grain yield (1.41 t
hal) was obtained from oMo (control). Combined effect of irrigation and mulching showed
significant effect on straw yield (Table 3). Among the combinations, the highest straw yield
(4.25 t ha) was obtained from 13Ms combination. Lowest straw yield (1.98 t ha') was obtained
from 1Mo (control).

Table 3. Interaction effect of irrigation and mulching on plant height, yield and yield attributes

of wheat
Interaction  Plant height Spikelets Grain 1000- grain Grain Straw
at harvest spike™ spike*  weight (g) yield yield
(cm) (no.) (no.) (tha?) (tha?)
oMo 59.47 37.17 41.27 37.11 141 1.98
oM 65.50 40.13 44.53 37.83 1.88 2.47
loM2 61.47 38.57 42.08 38.34 1.62 2.10
1oM3 67.20 41.35 46.47 39.85 1.97 251

11Mo 69.40 39.93 43.65 38.64 2.29 2.85
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1My 75.53 44.50 47.53 46.17 3.35 3.59
1M 70.40 42.37 45.55 38.38 2.74 3.16
11M3 77.53 45.32 50.90 42.87 3.91 4.14
12Mo 63.27 39.63 41.38 38.17 2.03 2.63
12M; 68.13 43.87 44.98 38.34 2.56 3.18
12M; 65.40 41.87 44.45 39.52 2.36 2.85
12M3 71.88 45.18 47.73 44,12 3.32 3.77
IsMo 72.07 42.13 47.33 44.01 3.35 3.61
IsMy 77.53 46.68 50.61 46.27 3.98 4.20
IsM; 74.27 44.01 48.35 46.01 3.44 3.85
1sM3 80.20 47.18 52.53 47.53 4.15 4.25
LSD (0.05) 2.87 2.88 3.41 1.58 0.04 0.03
CV (%) 2.44 4.03 4.38 2.27 0.95 0.48

Here, lo = Control, 11 = One irrigation at CRI, l2 = One irrigation at flowering, I3 = Two irrigations at CRI
+ flowering, Mo = Control, M1 = Rice straw, M2 = Rice husk, Ms = Black plastic sheet.

Conclusion

Based on the results of the study it can be concluded that two irrigations at CRI and flowering
stage in combination with black plastic mulch is the best for obtaining higher yield of wheat.
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