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Rajib Jodder1

1Department of Soil Science, Patuakhali Science and Technology University, Dumki, Bangladesh
2Graduate School of Environment and Information Sciences, Yokohama National University, Japan

Abstract
The study was undertaken to evaluate the effect of polythene mulch and different levels of irrigation water on growth and 
yield of sunflower in saline soil of Bangladesh. The sunflower variety Pacific Hysun-33 was the test crop. There were eight 
treatments consisting two continuous irrigation treatments in crop lines once at 25 DAS, and twice at 25 and 50 DAS 
and six rhizospheric irrigations at a rate of 125, 250 and 500 ml/plant without polythene mulch and with using polythene 
mulch. Polythene mulch increased plant percentage, plant height, leaf number/plant, leaf lamina length, leaf lamina breath, 
petiole length, stem diameter, head diameter, seed/head, root fresh weight, 200-seed weight, seed yield and straw yield by 
130, 21, 16, 24, 35, 26, 30, 40, 72, 122, 12, 334 and 274%, respectively compared to no mulch (bare soil). The highest grain 
yield (2587 kg/ha) was obtained from T8 treatment (rhizospheric irrigation 500 ml water/plant + polythene mulch) fol-
lowed by T6 (2428 kg/ha, rhizospheric irrigation 250 ml water/plant + polythene mulch) and T4 (2190 kg/ha, rhizospheric 
irrigation 125 ml water/plant + polythene mulch) treatments. The present study observed that plastic sheet mulch produces 
more yield by conserving more moisture and having effective weed control. Thus, plastic mulch had better performance 
and could be used as good option for increasing sunflower yield.

Keywords
Sunflower, Yield, Saline soil, Polythene mulch, Bangladesh

Introduction
Bangladesh is a subtropical deltaic country of which 

north, east and west border surrounded by India and on the 
south-east by Myanmar and on the south by the Bay of Ben-
gal. Most of the area covered by low-lying of the Ganges and 
Brahmaputra rivers [1,2]. Mean elevations range from less 
than 1 meter on tidal floodplains, 1 to 3 meters on the main 
river and estuarine floodplains, and up to 6 meters in the 
Sylhet basin in the north-east [3] that provide an easy pas-
sage to tidal saline water to the plain land of Bangladesh [4]. 
Due to geographic and low topographic setting the country 
is vulnerable to saline instruction and the impacts of future 
climate change [5]. However, soil and water salinity are 
the major constraints for higher crop productivity in the 
southern region of Bangladesh [6]. It is noted that salinity 
problem occupies near about 7% of total earth soils and it 
will cause 50% of land loss in the middle 21st middle century 
[7]; however, other potential affects concern not only crop 
yield but also salinization of lands, degradation of ground 
and surface water and the underground migration of salts 

from salt laden geological strata to rivers [8-10]. In agricul-
tural plots, an excess of overland flow can enhance salin-
ity and pollutant transport [11,12]. The average cropping 
intensity in the coastal area has not increased as much as 
compared to flood plain agriculture. About 30-50% of net 
cropped areas remain fallow in Rabi and Kharif seasons in 
the coastal region, mainly due to the salinity problem in soil 
and irrigation water, direct inundation by saline water, and 
upward or lateral movement of saline ground water during 

mailto:islam-md.saiful-nj@ynu.jp
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dry season (November-May), heavy soil consistency, poor 
soil fertility status, high osmotic pressure causing reduction 
in absorption of water and nutrients [13,14]. The prevailing 
salinity intrusion due to climate change has severely affect-
ing the crop productivity in the saline regions of Bangladesh 
[14,15]. Therefore, introduction of new crops and/or crop 
varieties in the fallow lands of the coastal regions might be 
the scholastic technique for improvement of system pro-
ductivity.

Sunflower is an important oil seed crop gaining par-
amount importance in the world and ranks next only to 
soybean and groundnut in the total world production of 
oil seeds [16,17]. As a salt-tolerant crop, sunflower is one 
of the most important economic crops in this region. Al-
though sunflowers are classified as a salt-tolerant crop, 
they are also sensitive to salinity in the growth and de-
velopment stages, especially during the emergence and 
early seedling stages. As a Rabi crop growing sunflower 
seriously hampered by soil and water salinity. Reducing 
root zone salinity is one beneficial strategy to improve 
sunflower emergence and stand establishment in saline 

fields. Irrigation with deep or shallow tube-well water 
is very costly and not commonly practiced in this area 
due to high underground water salinity [18]. Cannel 
and homestead ponds can be a potential irrigation water 
source but not sufficient to meet the seasonal demand. 
A judicious and efficient model for use of this water in 
irrigation purpose can improve the tolerance capacity of 
sunflower to soil salinity in Rabi season. A low water re-
quirement and low cost irrigation system for cultivation 
of sunflower in saline soil is therefore required for opti-
mum use of this limited water resources [16,19]. Capil-
lary rise and evaporation loss of water from the soil might 
potentially be reduced by the use of polythene mulch 
[20-22]. Mulching, on the other hand, involves the use of 
organic or inorganic materials to cover the cropped soil 
surface. Mulching has the potential of reducing evapo-
ration, conserve soil moisture, modify soil temperature, 
and improve aeration. However, there is a general lack 
of information with respect to the effects of irrigation, 
and mulching on growth and yield of sunflower in saline 
soil. This paper reports the effects of different irrigation 

         

Figure 1: Study area of Patuakhali district of Bangladesh.
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regimes on growth and yield of sunflower in relation to 
polythene mulching in saline soils, with the aim of devis-
ing efficient soil and water management practices for the 
Rabi season crop. We hypothesized that the dynamics of 
soil moisture and salinity, and their distribution in the 
soil profile as well as sunflower yield and yield compo-
nents would be affected by polythene mulch.

Materials and Methods
Experimental area

The experiment was conducted at Tajepara village 
of Latachapali union under Kalaparaupzila of Patuakh-
ali district, Bangladesh (Figure 1). Geographically, the 
experimental area is located at 21°59'10" N latitude and 
90°14'32" E longitudes and the area is covered Ganget-
ic tidal flood plains, AEZ-13 [23]. This region occupies 
a vast area of tidal floodplain land in the south part of 
Patuakhali district near Kuakata sea beach. Total cover-
age of this region is 17,066 km2 with a total land volume 
of 17,06,600 ha [24] where the western coastal zone is 
surrounded by the Sundarbans (mangrove forest). The 
experimental area was situated in the subtropical climat-
ic zone and characterized by heavy rainfall during the 
months of April-September (Kharif Season) and scanty 
rainfall during the rest period of the year [14]. The Rabi 
season (October-March) is characterized by compara-
tively low temperature and plenty of sunshine from No-
vember to February [25]. The physicochemical proper-
ties of the experimental soil are presented in (Table 1).

Treatments and crop management
The experiment was laid out in a randomized com-

plete block design with three replications, each plot mea-
suring 4 m × 3 m. The treatments were randomly distrib-
uted to the plots in each block. The plots were surround-
ed by 30 cm wide 10 cm high earthen bunds. Treatments 
included all combinations of eight irrigation regimes and 
polythene mulch. The treatments were as follows:

T1 = Continuous irrigation in crop lines at 25 DAS, T2 
= Continuous irrigation in crop lines at 25 and 50 DAS, 
T3 = Rhizospheric irrigation 125 ml water/plant, T4 = 
Rhizospheric irrigation 125 ml water/plant + polythene 

mulch, T5 = Rhizospheric irrigation 250 ml water/plant, 
T6 = Rhizospheric irrigation 250 ml water/plant + poly-
thene mulch, T7 = Rhizospheric irrigation 500 ml water/
plant and T8 = Rhizospheric irrigation 500 ml water/
plant + polythene mulch. Under the present study, the 
selected crop was sunflower and the variety was used as 
pacific Hysun 33 introduced by Bangladesh Rural Ad-
vancement Committee (BRAC). This is a popular high 
yielding sunflower variety in Bangladesh. This experi-
ment was conducted in Rabi season 2014-2015. The soil 
was prepared with three plowing followed by laddering. 
For T4, T6 and T8 field soil was covered with polythene 
sheet. A 5 cm diameter round cut hole on polythene 
sheet was made using a sharp end wooden stick main-
taining plant to plant and row to row distance of 50 cm. 
Sunflower seeds were sown using this hole following 
dibbling method. For non polythene mulch treatments 
seeds were sown in rows maintaining same spacing. Irri-
gation was also made using this hole. As the treatments 
and layout five levels of irrigation was given in respective 
plot. In T1 and T2 treatment irrigation was given con-
tinuously along the crop rows using a bucket. For T3-T8 
according to the treatments measured amount of water 
was given four times at 25, 35, 45 and 55 DAS in the root 
rhizospheric area using round cut hole of the polythene. 
During final land preparation, Rajdhan (5G) was applied 
to soil to control soil born insects. During growth period 
some insect attack was observed which was controlled 
by applying contact insecticide (Cutup). Every plot was 
received recommended rate of fertilizers as soil test basis 
using fertilizer recommendation guide [26]. The rate of 
N, P, K, S, B and Zn were 92, 32, 70, 20, 1.5 and 2 kg/ha, 
respectively, and the source of the nutrients were urea, 
triple super phosphate (TSP), muriate of potash (MoP), 
gypsum, boric acid and zinc sulphate, respectively. In all 
the experimental plots TSP, MoP, gypsum, boron and 
zinc were applied during final land preparation. Urea 
was applied in three equal splits at final land preparation, 
25 and 50 days after sowing. Regarding polythene mulch 
treatments urea was applied in the root rhizosphere zone 
using round cut hole of the polythene sheet (8.5G/SQ.M, 
Zhejiang, China) and picture of polythene sheet was 
shown in Figure 2.

Growth parameters
Plant growth parameters were recorded at different 

stages; three plants were randomly chosen to measure 
plant height, leaf number, leaf lamina length, leaf lamina 
breath and stem diameter. Two rows from each plot were 
selected to measure the survival percentage. Root fresh 
weight, head diameter, seed per head and seed yield was 
also measured. After harvest, total above ground bio-
mass was determined gravimetrically after oven drying, 
at 105 °C for 30 mininitially and then at 65-75 °C for 48 

Table 1: Chemical characteristics of soil in the experimental field.

Characteristics Content Interpretation
pH (soil:water = 1:2.5)
Electrical conductivity (EC1:5) (dS/m)
Organic matter (%)
Total N (%)
Available P (mg/kg)
Available S (mg/kg)
HCO3

- (mg/100 gm Soil)
Cl- (mg/100 g soil)

4.7
1.4
0.63
0.09
13.1                   
22.5                  
76.3                 
127.8 

Strongly acidic
Non saline
Low
Low             
Medium    
Medium
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h [27]. Fresh seeds were oven-dried at 50 °C for 2 d and 
weighted to determine the average seed yield and 200-
seed weights [28].

Collection, preparation and analysis of plant sam-
ples

The crop was harvested at fully ripening stage on 17 
May 2015 then the plant samples (stover and seed) were 
collected and sun dried for three days. The plant samples 
were then oven dried at 65 °C and ground by a grind-
ing machine to pass through a 20-mesh sieve. Stover and 
seed were stored in paper bags in a desiccator. The grain 
and straw samples were analyzed for determination of P 
concentrations a sub-sample weighing 0.5 g was trans-
ferred into a dry clean 100 ml long narrow tube. A 10 ml 
of di acid mixture (HNO3: HClO4 in the ratio of 3:1) was 
then added to it. After leaving for a while, the flask was 
heated at a temperature slowly raised to 180 °C. When 
the dense white fumes of HClO4 occurred heating was 
momentarily stopped. The contents of the flask were 
boiled until they became clean and colorless. All the el-
ements i.e. P was determined from this single digest fol-
lowing the method described by Yoshida, et al. [29].

Statistical analysis
Data were recorded on crop characters, soil analysis 

and plant analysis; were subjected to statistical analysis 
through computer based statistical program Mstat-C 
(Michigan State University, East Lansing, MI, USA) fol-

lowing the basic principles, as outlined by Gomez and 
Gomez [30]. All data were analyzed using the analysis of 
variance (ANOVA) procedure to test the effects of the 
treatments on the measured parameters. Mean compar-
isons were performed using the Fisher’s LSD (the least 
significant difference) test at P < 0.05.

Result and Discussion
Salinity levels in soil

The variations in salt content within the growing pe-
riods of sunflower field soil among different treatments 
are shown in Figure 3. Among the treatments, the low-
est salinity levels were observed in plots for T4 (0.96-5.76 
dS/m), T6 (1.48-2.38 dS/m) and T8 (1.60-3.02 dS/m) 
compared to others. This might be due to the applica-
tion of rhizospheric irrigation with polythene mulch. For 
most of the treatments, the salt content increased rapidly 
up to harvest and similar trend was observed by Zhao, 
et al. [17]. Lower evaporative water loss contributed to 
the lower salt concentration in soil. In our experiments, 
the plastic mulch plots had much lower salt content in 
soil layer than the no-polythene mulch treatment plots 
(Figure 3).

Effect of polythene mulch on the growth parame-
ters of sunflower

The effect of polythene mulch on sunflower yields and 
yield components is shown in Table 2. The highest sur-

         

Figure 2: Preparation for hole on polythene sheet of the present study.
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thene treated plots T8 and T4 (Table 2). Comparing 250 
ml/plant rhizospheric irrigation, the use of polythene 
mulch treatment (T6) increased over without polythene 
mulch treatment (T5) all the growth parameters includ-
ing plant height by 28%, number of leaves per plant by 
15%, largest leaf length by 41%, largest leaf breath by 
55%, length of petiole by 37%, stem diameter by 48%, 
root fresh weight by 179%, survival percentage by 73%, 
head diameter by 67%, irrigation water use efficiency by 
334%, seed per head by 144%, seed yield by 334% and 
straw yield by 109%. Whereas the 200 seed weight was 
decreased by (5.2%).

The maximum number (26.9) of leaves per plant was 
recorded with T8 treatment which was statistically sim-

vival percentage (90%) was obtained with treatment (T8) 
which was statistically similar to the T6 and T4. The lowest 
survival percentage (30%) was obtained with treatment 
(T7). Here the sole irrigation treatments T1, T2, T3 and T7 
were observed with least and statistically similar survival 
percentage. At 70 DAS plant height ranged from 31.3 to 
89.4 cm over the treatments. Treatment T4 produced the 
tallest plant (89.4 cm) which was statistically similar to T6 
treatment. The shortest plant (31.3 cm) was observed in 
T2. Polythene mulch treated plots produced higher plant 
height compared to the respective without polythene 
mulch treated plots. At harvest the plant height ranged 
from 88.7 to 113.5 cm over the treatments. Application 
of polythene mulch T6 produced the tallest plants (113.5 
cm), however it was statistically similar to all other poly-

         

Treatments

E
C

 v
al

ue
 (d

S/
m

)

T1         T2         T3          T4         T5         T6         T7         T8

7/3/2015 21/3/15 4/4/2015 18/4/15 17/5/15

12

10

8

6

4

2

0

Figure 3: Spatial variation in salinity level around the crop cycle.

Table 2: Effects of polythene mulch and different irrigation water level treatments on different growth parameters of sunflower 
(Helianthus annuus L.).

Treatment Survival 
percentage 
(%)

Plant 
height
at 70 DAS
(cm)

Plant 
height at 
harvest
(cm)

Number of 
leaf at 70 
DAS

Number 
of leaf at 
harvesting

Petiol 
length (cm)

Leaf lamina 
length (cm)

Leaf lamina 
breath (cm)

Stem 
diameter 
(cm)                                
at harvest

T1 33.3c 36.5cd 92.2b 18.8b 25.2bc 12.7c 17.5cd 15.4bc 1.8bc
T2 36.7c 31.3d 92.8b 18.6b 25.5bc 12.9c 17.8cd 15.0c 1.7bc
T3 40.0bc 32.8d 93.6b 19.5b 24.7bc 14.5bc 20.1bc 17.9b 2.0b
T4 86.7a 89.4a 113.0a 25.9a 28.4ab 16.3ab 22.7ab 21.0a 2.3a
T5 50.0b 40.1cd 88.7b 21.2b 26.1bc 12.1c 16.8d 13.7c 1.6c
T6 86.7a 85.1a 113.5a 26.0a 30.1a 16.7ab 23.6a 21.2a 2.4a
T7 30.0c 45.1c 94.4b 22.1b 24.0c 13.4c 19.9c 16.1bc 1.9b
T8 90.0a 73.2b 107.3a 26.9a 28.4ab 17.4a 23.7a 21.3a 2.4a
CV 11.8 9.4 4.7 8.2 7.2 9.2 7.6 8.4 8.4
SE (±) 3.8 2.9 2.7 1.2 1.1 0.77 10.9 0.86 0.10

Note: Different letters in a column indicates statistically significant different at 5% level by DMRT.
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ilar to T4 and T6 treatments. At harvest the maximum 
number (30.1) of leaves per plant was recorded with T6 
treatment which was statistically similar to T4 and T8. All 
the polythene mulch treated plots produced higher num-
ber of leaves compared to the without polythene mulch 
treated plots. This result endorses that polythene mulch 
had positive influence on increasing number of leaves 
per plant. This was likely because of more water storage 
and lower salt content during the early growth period 
due to the polythene mulch layer [31], which benefited 
stand establishment and plant growth. Hussein, et al. 
[32] noticed a negative relationship between vegetative 
growth parameters and the increasing salt concentration 
in water of irrigation. The depression on stem, leaves and 
whole plants dry weight when irrigated with high salt 
concentration amounted by 57, 47 and 51% compared 
to the T1 treatment. Ratnakara and Raib [33] observed 
that gradual decrease in root length, shoot length, fresh 
weight and dry weight of the seedlings occurred with in-
creasing concentrations of NaCl in the growth medium.

The petiole length was ranged from 12.1 to 17.4 cm 
and the longest petiole was found in the plot appointed 
with the treatment T8 and the second and third longest 
petiole was found in the treatment T6 and T4, respec-
tively. It was varied from 16.8 cm in T5 to 23.7 cm in T8 
treatment (Table 2). The highest result of T8 treatment 
was further statistically similar with that of T6 and T4 
treatments. The results clearly evidenced that polythene 
mulch had extraordinary performance compared to 
their respective non-mulch treatments. Significant varia-
tion was observed in leaf lamina breath due to projected 
treatment that was ranged from 13.7 to 21.3 cm. Largest 
leaf lamina breath (21.3) was recorded with treatment T8 
which was statistically similar to the treatment T6 and T4 
(Table 2). Improved leaf area development could reduce 
evaporative loss, increased infiltration probably due to 
increased soil biological activities as a result of lower soil 
temperature were reported by Zamman and Choudhu-
ri [34]. Enhanced radiant energy utilization under im-
proved leaf area for dry matter and fruits yield increases 

was observed by Agele, et al. [35] for mulched tomato in 
Nigeria.

The largest stem diameter was found for the treat-
ment T8. Second and third largest diameter was found in 
the treatments T6 and T4, respectively. However the stem 
diameter found in treatment T4, T6 and T8 was statisti-
cally similar which otherwise indicates for non-require-
ment of higher rate of irrigation in polythene mulch sys-
tem. Regarding 500 ml/plant rhizospheric irrigation, the 
polythene mulch treatment (T8) increased plant height, 
number of leaves per plant, largest leaf length, largest 
leaf breath, largest petiole length, survival percentage of 
sunflower by 14, 19, 19, 33, 29 and 200, respectively over 
without polythene mulch treatment (T7). The results of 
three polythene mulch treatments clearly indicated that 
polythene mulch had outstanding performance even in 
high salinity of the test soil.

Effect of polythene mulch on the yield and yield 
contributing parameters of sunflower

The diameter of head ranged from 11.1 to 19.1 cm 
over the treatments. The largest head of sunflower (19.1 
cm) was recorded in the plot treated with the polythene 
mulch (T8) which was statistically similar with the treat-
ments T6 and T4 (Table 3). The lowest size of head was 
observed in T5, other treatments having no polythene 
mulch had the lower performance. All the plot of pro-
jected treatments involving polythene mulch had the 
better performance in respect of diameter of head of sun-
flower plant compared to non-mulch treatment. Agele, 
et al. [35] attributed this to favorable growth conditions 
notably sunshine hours and temperature.

The number of seed per head was ranged from 789 
to 2188. The highest number of seed per head was found 
in T8 and second largest number of seed per head was 
found in the treatment T6 which was statistically similar 
to the T4 (Table 3). The lowest number of seed per head 
was found for the T5. Other treatments having without 
polythene mulch produced less number of seed per head 

Table 3: Effect of polythene mulch on different yield contributing parameters and yield attribute of sunflower (Hellinathus annus L.).

Treatment Head diameter 
(cm)                                

Seed per 
head

Weight of 200 
seeds (g)

Seed yield 
(kg/ha)                                

Straw 
yield

Root fresh 
weight of (gm)                                

P content 
of seed (%)

P content of 
stover (%)

T1 15.1bc 1251f 14.8b 446e 1.9cd 256d 0.17cd 0.04cde
T2 13.0cd 1498d 12.9cd 416e 1.8d 159f 0.15e 0.05a
T3 14.5c 1692c 11.7d 505de 2.7c 195e 0.15de 0.04cd
T4 17.7ab 1922b 16.3a 2190c 7.5ab 355c 0.21b 0.04bc
T5 11.1d 789g 14.4bc 559d 2.1cd 160f 0.23a 0.03def
T6 18.6a 1924b 13.7bc 2428b 7.7ab 449a 0.13f 0.03f
T7 14.6d 1378e 13.3bcd 596d 1.7d 204e 0.18c 0.05b
T8 19.1a 2188a 13.6bc 2587a 8.3a 418b 0.12f  0.03ef
CV 10.5 3.8 6.6 4.9 10.3 3.6 2.5 8.1
SE (±) 0.94 35.1 0.52 34.9        0.15 5.8        0.002        0.002

Note: Different letters in a column indicates statistically significant different at 5% level by DMRT.
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compared to the treatments having polythene mulch. 
From the above observation it was clear that the poly-
thene mulch increased the seed number per head to a 
greater extent. As observed the highest 200-seeds weight 
was in T4 treatment. The second highest 200-seed weight 
was observed in T1. All of these polythene mulch treated 
plot produced the higher weight of 200-seed comparison 
with the relevant irrigation treatment without polythene 
mulch (Table 3). In T1 treatment the weight of 200 seed 
was quite higher than T6 and T8 treatments which might 
be due to less survival rate, the plant received high-
er amount of resources like spacing and nutrients. The 
polythene mulch had a significant positive effect on the 
dry matter content of seed. Number of seeds per plant in-
creased with decreasing percentage of medium and large 
seed and weight of 200 seeds. Improved vigour of root 
biomass development under grass mulch as a result of 
favorable soil condition could have resulted in the high 
yield of sunflower in saline soil. This suggested that sun-
flower partitioned more assimilate to seed development 
than to vegetative organs during the study period.

The highest grain yield (2587 kg/ha) was obtained 
from T8 treatment. The second (2428 kg/ha) and third 
highest (2190 kg/ha) yield was recorded with the T6 and 
T4 treatments. All the polythene mulch treated plots (T4, 
T6 and T8) produced higher yield compared to their re-
spective without polythene mulch treatment (T3, T5 and 
T7) and also to T1 and T2. This increase in yields could 
be attributed to the beneficial effects of mulching with 
plastic film on soil water and thermal status, which thus 
might have shortened the duration of growth stages [17]. 
Such difference in the seed yield may be attributed to fa-
vorable water regime in soil from the beneficial effect of 
polythene mulch for better mobilization of nutrients and 
also enhanced source capacity and sink strength which 
in turn influenced yield attributing characters favorably 
like head diameter, number of seeds per head and seed 
weight per head. These results are in accordance with the 
results of Tomar, et al. [16], an experiment was under-
taken in Rajasthan, India, to determine the appropriate 
irrigation schedule for sunflower MSFH-8 in the Rabi 
seasons of 1995 to 1998.

There was a significant variation in straw yield with 
the ranged from 1.7 to 8.3 ton/ha. The highest straw yield 
was found in the T8 treatment, and the second and third 
highest straw yield was found in the treatments T6 and T4, 
respectively (Table 3). The lowest straw yield (1.7 ton/ha) 
was found in the treatment T5. The treatments receiving 
polythene mulch had the higher straw yield compared to 
their respective treatments having same amount of irri-
gation with no polythene mulch. When polythene mulch 
was used 250 and 500 ml/plant irrigation could not give 
any additional benefit over 125 ml/plant irrigation which 

otherwise indicates for no necessity of higher rate of irri-
gation in case of using polythene mulch. Regarding 500 
ml/plant rhizospheric irrigation, the polythene mulch 
treatment (T8) increased head diameter, seed per head, 
stem diameter, two hundred seeds weight, irrigation wa-
ter use efficiency and seed and straw yield of sunflower 
by 31, 59, 24, 2.2, 333, 334 and 78%, respectively over 
without polythene mulch treatment (T7). The results of 
three polythene mulch treatments clearly indicated that 
polythene mulch had outstanding performance even in 
high salinity of the test soil.

The root fresh weight ranged from 159 g in T2 to 449 
g in T6 treatment (Table 3). The other treatments hav-
ing polythene mulch i.e. T8 and T4 produced second and 
third highest fresh weight of root. On the other hand 
the treatments T2, T3 and T5 had very closer root fresh 
weight. The P content of sunflower seed was found in a 
range of 0.12% to 0.23%. The highest P content of seed 
(0.23%) was measured in the treatment T5 and the low-
est was in the treatment T6 which further was statistical-
ly similar to the treatment T8 (Table 3). It appeared that 
the T2 treatment resulted in the highest stover P content 
(0.05%) and the second highest stover P content (0.05%) 
was recorded at the plot of the treatment T7. The lowest 
P content (0.03%) was noted in the treatment T6 and the 
second lowest P content (0.03%) of was noted in T8 but 
they are statistically similar. It was remarkable that the 
P content of seed and stover was comparatively lower in 
the treatment which includes polythene mulch in com-
parison with the without polythene mulch treatments.

It was hypothesized that application of mulch mate-
rials would enhance growth and seed yield of sunflower, 
this hypothesis was supported by our results. The benefits 
of plastic mulch in reducing water loss by evaporation, 
decreasing salt accumulation, conserving soil moisture, 
promoting crop growth and increasing crop water use 
efficiency have been widely reported [19,36-39]. Crop 
growth usually suffers pressures from both drought and 
salinity in saline soils. Therefore, to increase yield, it is 
not only important to manage the salt level but also to 
increase soil water storage.

Conclusions
Controlling slat accumulation in the root zone is 

critical to increasing crop yields in saline soils. Based 
on the field experiment conducted in the saline soils of 
Patuakhali District, southern part of Bangladesh, it can 
be concluded that the application of polythene mulch 
had significant effects on soil salinity dynamics and sun-
flower growth. Application of higher soil moisture (500 
ml/plant) with polythene mulch and lower salinity in 
the root zone promoted sunflower growth. Use of poly-
thene mulch provides a favorable condition for growing 
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sunflower and increases growth parameters like plant 
height, leaf number, largest leaf length, breath of larg-
est leaf, stem diameter, survival percentage, shoot dry 
weight, root fresh weight, head diameter, and the seed 
yield. Therefore, combining plastic mulching with irriga-
tion water (500 ml/plant) can be an effective field man-
agement practice for growing sunflowers in saline soils 
of Bangladesh.

Acknowledgement
The authors thank the authority of Bangladesh agri-

cultural research council for providing fund to conduct 
the study and Patuakhali science and Technology Uni-
versity (PSTU) for providing laboratory facilities.

References
1. Yu WH, Alam M, Hassan A, et al. (2010) Climate change risks 

and food security in Bangladesh. Earthscan, Washington, DC.

2. Yang YCE, Ray PA, Brown CM, et al. (2015) Estimation 
of flood damage functions for river basin planning: A case 
study in Bangladesh. Nat Hazards 75: 2773-2791.

3. Rashid HE (1991) Geography of Bangladesh. (2nd edn), 
The University Press Ltd., Dhaka, Bangladesh.

4. Dasgupta S, Kamal FA, Khan ZH, et al. (2014) River salini-
ty and climate change: Evidence from coastal Bangladesh. 
Policy Res Working Paper 6817.

5. Karim MF, Mimura N (2008) Impact of climate change and 
sea-level on cyclonic storm surge floods in Bangladesh. 
Global Environ Change 18: 490-500.

6. MoA, FAO (2013) Master plan for agricultural development 
in the southern region of Bangladesh. Ministry of Agricul-
ture. Government of the Peoples’ Republic of Bangladesh.

7. Sheng M, Tang M, Chan H, et al. (2008) Influence of ar-
buscular mycorrhizae on photosynthesis and water status 
of maize plants under salt stress. Mycorrhiza 18: 287-296.

8. Qadir M, Ghafoor A, Murtaza G (2000) Amelioration strategies 
for saline soils: A review. Land Degrad Dev 11: 501-521.

9. Katerji N, Van Hoorn JW, Hamdy A, et al. (2000) Salt tol-
erance classification of crops according to soil salinity and 
to water stress day index. Agr Water Manage 43: 99-109.

10. Qadir M, Oster JD (2004) Crop and irrigation management 
strategies for saline-sodic soils and waters aimed at environ-
mentally sustainable agriculture. Sci Total Environ 323: 1-19.

11. Rodrigo-Comino J, Wirtz S, Brevik EC, et al. (2017) Assess-
ment of agri-spillways as a soil erosion protection measure in 
Mediterranean sloping vineyards. J Mount Sci 14: 1009-1022.

12. Rodrigo-Comino J, Taguas EV, Seeger M, et al. (2018) Quan-
tification of soil and water losses in an extensive olive orchard 
catchment in Southern Spain. J Hydrol 556: 749-758.

13. Roychoudhury A, Chakraborty M (2013) Biochemical and 
molecular basis of varietal difference in plant salt tolerance. 
Annual Review Res Biol 3: 422-454.

14. Haque MA, Jahiruddin M, Hoque MA, et al. (2014) Tempo-
ral variability of soil and water salinity and its effect on crop 
at kalaparaupazila. J Environ Sci Natur Resour 7: 111-114.

15. Haque MA, Jharna DE, Hoque MF, et al. (2008) Soil solu-
tion electrical conductivity and basic cations composition in 
the rhizosphere of lowland rice in coastal soils. Bangladesh 
J Agric Res 33: 243-250.

16. Tomar SS, Shivran AC, Dungarawal HS (2003) Influence of 
irrigation scheduling on yield, consumptive use of water, water 
use efficiency and economics of rabi sunflower (Helianthus 
annuus L.). Ann Agric Res News Series 24: 432-433.

17. Zhao Y, Li Y, Wang J, et al. (2016) Buried straw layer plus 
plastic mulching reduces soil salinity and increases sun-
flower yield in saline soils. Soil Tillage Res 155: 363-370.

18. Keesstra S, Nunes J, Novara A, et al. (2018) The superior 
effect of nature based solutions in land management for 
enhancing ecosystem services. Sci Total Environ 610-611: 
997-1009.

19. Xie ZK, Wang YJ, Li FM (2005) Effect of plastic mulching 
on soil water use and spring wheat yield in arid region of 
northwest China. Agric Water Manage 75: 71-83.

20. Cerdà A, Rodrigo-Comino J, Giménez-Morera A, et al. 
(2017) An economic, perception and biophysical approach 
to the use of oat straw as mulch in Mediterranean rain fed 
agriculture land. Ecol Eng 108: 162-171.

21. Prosdocimi M, Burguet M, Di Prima S, et al. (2017) Rainfall 
simulation and Structure-from-Motion photogrammetry for 
the analysis of soil water erosion in Mediterranean vine-
yards. Sci Total Environ 574: 204-215.

22. Prosdocimi M, Jordán A, Tarolli P, et al. (2016) The imme-
diate effectiveness of barley straw mulch in reducing soil 
erodibility and surface runoff generation in Mediterranean 
vineyards. Sci Total Environ 547: 323-330.

23. FAO (1988) Land resource appraisal of Bangladesh for ag-
ricultural development, report 3: Land resources database. 
Volume II: Soil, Landform and Hydrological Database, 
Rome, Italy. 

24. Mondal D, Islam MS, Hoque MF, et al. (2016) Screening 
and isolation of salt tolerant bacteria from tidal floodplain 
soils of Bangladesh. Octa J Biosci 4: 11-16.

25. SRDI (1991) Soil and water salinity monitoring report. Soil 
Resources Development Institute, Ministry of Agriculture, 
Peoples Republic of Bangladesh.

26. FRG (2012) Fertilizer recommendation guide. Bangladesh 
agricultural research council, farmgate, Dhaka.

27. Zhang S, Li P, Yang X, et al. (2011) Effects of till age and 
plastic mulch on soil water, growth and yield of springs own 
maize. Soil Till Age Res 112: 92-97.

28. Baydar H, Erbas S (2005) Influence of seed development 
and seed position on oil, fatty acids and total tocopherol 
contents in sunflower (Helianthus annuus L.). Turk J Agric 
For 29: 179-186.

29. Yoshida SD, Forno A, Cock JK, et al. (1976) Laboratory 
manual for physiological studies of rice. International Rice 
Research Institute (IRRI), Manilla.

30. Gomez KA, Gomez AA (1984) Statistical procedures for ag-
ricultural research. John Wiley and Sons, New York.

31. Qiao HL, Liu XJ, Li WQ, et al. (2006) Effect of deep straw 
mulching on soil water and salt movement and wheat 
growth. China J Soil Sci 37: 885-889.

http://documents.worldbank.org/curated/en/419531467998254867/Bangladesh-Climate-change-risks-and-food-security-in-Bangladesh
http://documents.worldbank.org/curated/en/419531467998254867/Bangladesh-Climate-change-risks-and-food-security-in-Bangladesh
http://documents.worldbank.org/curated/en/522091468209055387/River-salinity-and-climate-change-evidence-from-coastal-Bangladesh
http://documents.worldbank.org/curated/en/522091468209055387/River-salinity-and-climate-change-evidence-from-coastal-Bangladesh
http://documents.worldbank.org/curated/en/522091468209055387/River-salinity-and-climate-change-evidence-from-coastal-Bangladesh
https://www.sciencedirect.com/science/article/pii/S0959378008000447
https://www.sciencedirect.com/science/article/pii/S0959378008000447
https://www.sciencedirect.com/science/article/pii/S0959378008000447
http://www.fao.org/3/a-au752e.pdf
http://www.fao.org/3/a-au752e.pdf
http://www.fao.org/3/a-au752e.pdf
https://www.ncbi.nlm.nih.gov/pubmed/18584217
https://www.ncbi.nlm.nih.gov/pubmed/18584217
https://www.ncbi.nlm.nih.gov/pubmed/18584217
http://onlinelibrary.wiley.com/doi/10.1002/1099-145X(200011/12)11:6%3C501::AID-LDR405%3E3.0.CO;2-S/abstract
http://onlinelibrary.wiley.com/doi/10.1002/1099-145X(200011/12)11:6%3C501::AID-LDR405%3E3.0.CO;2-S/abstract
https://www.sciencedirect.com/science/article/pii/S0378377499000487
https://www.sciencedirect.com/science/article/pii/S0378377499000487
https://www.sciencedirect.com/science/article/pii/S0378377499000487
https://www.ncbi.nlm.nih.gov/pubmed/15081713
https://www.ncbi.nlm.nih.gov/pubmed/15081713
https://www.ncbi.nlm.nih.gov/pubmed/15081713
https://www.sciencedirect.com/science/article/pii/S0022169417308326
https://www.sciencedirect.com/science/article/pii/S0022169417308326
https://www.sciencedirect.com/science/article/pii/S0022169417308326
http://www.journalrepository.org/media/journals/ARRB_9/2013/Jun/1371528379-Roychoudhury342013ARRB4112.pdf
http://www.journalrepository.org/media/journals/ARRB_9/2013/Jun/1371528379-Roychoudhury342013ARRB4112.pdf
http://www.journalrepository.org/media/journals/ARRB_9/2013/Jun/1371528379-Roychoudhury342013ARRB4112.pdf
https://www.banglajol.info/index.php/JESNR/article/view/22218/15299
https://www.banglajol.info/index.php/JESNR/article/view/22218/15299
https://www.banglajol.info/index.php/JESNR/article/view/22218/15299
https://www.sciencedirect.com/science/article/pii/S0167198715300179
https://www.sciencedirect.com/science/article/pii/S0167198715300179
https://www.sciencedirect.com/science/article/pii/S0167198715300179
https://www.ncbi.nlm.nih.gov/pubmed/28838037
https://www.ncbi.nlm.nih.gov/pubmed/28838037
https://www.ncbi.nlm.nih.gov/pubmed/28838037
https://www.ncbi.nlm.nih.gov/pubmed/28838037
https://www.sciencedirect.com/science/article/pii/S0378377405000442
https://www.sciencedirect.com/science/article/pii/S0378377405000442
https://www.sciencedirect.com/science/article/pii/S0378377405000442
https://www.sciencedirect.com/science/article/pii/S0925857417304974
https://www.sciencedirect.com/science/article/pii/S0925857417304974
https://www.sciencedirect.com/science/article/pii/S0925857417304974
https://www.sciencedirect.com/science/article/pii/S0925857417304974
https://www.ncbi.nlm.nih.gov/pubmed/27636005
https://www.ncbi.nlm.nih.gov/pubmed/27636005
https://www.ncbi.nlm.nih.gov/pubmed/27636005
https://www.ncbi.nlm.nih.gov/pubmed/27636005
https://www.ncbi.nlm.nih.gov/pubmed/26789370
https://www.ncbi.nlm.nih.gov/pubmed/26789370
https://www.ncbi.nlm.nih.gov/pubmed/26789370
https://www.ncbi.nlm.nih.gov/pubmed/26789370
http://www.fao.org/docrep/field/009/s7223e/s7223e.pdf
http://www.fao.org/docrep/field/009/s7223e/s7223e.pdf
http://www.fao.org/docrep/field/009/s7223e/s7223e.pdf
http://www.fao.org/docrep/field/009/s7223e/s7223e.pdf
http://sciencebeingjournal.com/octa-journal-biosciences/screening-and-isolation-salt-tolerant-bacteria-tidal-floodplain-soils-bangl
http://sciencebeingjournal.com/octa-journal-biosciences/screening-and-isolation-salt-tolerant-bacteria-tidal-floodplain-soils-bangl
http://sciencebeingjournal.com/octa-journal-biosciences/screening-and-isolation-salt-tolerant-bacteria-tidal-floodplain-soils-bangl
http://www.barcapps.gov.bd/documents/books/Fertilizer Recommendation Guide - 2012.pdf
http://www.barcapps.gov.bd/documents/books/Fertilizer Recommendation Guide - 2012.pdf
http://dergipark.gov.tr/tbtkagriculture/issue/11627/138505
http://dergipark.gov.tr/tbtkagriculture/issue/11627/138505
http://dergipark.gov.tr/tbtkagriculture/issue/11627/138505
http://dergipark.gov.tr/tbtkagriculture/issue/11627/138505
http://pdf.usaid.gov/pdf_docs/PNAAR208.pdf
http://pdf.usaid.gov/pdf_docs/PNAAR208.pdf


• Page 46 •

Citation: Kumar T, Haque MA, Md Saiful I, et al. (2018) Effect of Polythene Mulch on Growth and Yield of Sun-
flower (Helianthus annuus). Arch Crop Sci 2(1):38-46

SCHOLARLY  PAGES

Kumar et al. Arch Crop Sci 2018, 2(1):38-46

36. Deng XP, Shan L, Zhang HP, et al. (2006) Improving agri-
cultural water use efficiency in arid and semiarid areas of 
China. Agric Water Manage 80: 23-40.

37. Mahajan G, Sharda R, Kumar A, et al. (2007) Effect of plas-
tic mulch on economizing irrigation water and weed control 
in baby corn sown by different methods. Afr J Agric Res 2: 
19-26.

38. Chakraborty D, Nagarajan S, Aggarwal P, et al. (2008) 
Effect of mulching on soil and plant water status, and the 
growth and yield of wheat (Triticumaestivum L.) in a semi-ar-
id environment. Agric Water Manage 95: 1323-1334.

39. Liu CA, Jin SL, Zhou LM, et al. (2009) Effects of plastic film 
mulch and tillage on maize productivity and soil parame-
ters. Eur J Agron 31: 241-249.

32. Hossain ML, Hossain MK, Salam MA, et al. (2012) Season-
al variation of soil salinity in coastal areas of Bangladesh. 
Int J Environ Sci Manag Engineer Res 1: 172-178.

33. Ratnakara A, Raib A (2013) Effect of sodium chloride sa-
linity on seed germination and early seedling growth of 
Trigonella Foenum-Graecum L. Var. Peb. Oct Jour Env 
Res 1: 304-309.

34. Zamman A, Choudhuri SK (1995) Water use and yield of 
wheat under mulched and un-mulched conditions in later-
ite soils of the Indian sub-continent. J Agron Crop Sci 175: 
349-353.

35. Agele SO, Iremiren GO, Ojeniyi SO (2000) Effects of till-
age and mulching on the growth, development and yield 
of late-season tomato (Lycopersiconesculentum L.) in the 
humid south of Nigeria. J Agric Sci (Camb) 134: 55-59.

View publication statsView publication stats

https://www.sciencedirect.com/science/article/pii/S0378377405002866
https://www.sciencedirect.com/science/article/pii/S0378377405002866
https://www.sciencedirect.com/science/article/pii/S0378377405002866
http://www.academicjournals.org/article/article1380809895_Mahajan et al.pdf
http://www.academicjournals.org/article/article1380809895_Mahajan et al.pdf
http://www.academicjournals.org/article/article1380809895_Mahajan et al.pdf
http://www.academicjournals.org/article/article1380809895_Mahajan et al.pdf
https://www.sciencedirect.com/science/article/pii/S0378377408001480
https://www.sciencedirect.com/science/article/pii/S0378377408001480
https://www.sciencedirect.com/science/article/pii/S0378377408001480
https://www.sciencedirect.com/science/article/pii/S0378377408001480
http://www.sciencedirect.com/science/article/pii/S1161030109000872
http://www.sciencedirect.com/science/article/pii/S1161030109000872
http://www.sciencedirect.com/science/article/pii/S1161030109000872
http://sciencebeingjournal.com/sites/default/files/Effect of sodium chloride salinity on seed germination.pdf
http://sciencebeingjournal.com/sites/default/files/Effect of sodium chloride salinity on seed germination.pdf
http://sciencebeingjournal.com/sites/default/files/Effect of sodium chloride salinity on seed germination.pdf
http://sciencebeingjournal.com/sites/default/files/Effect of sodium chloride salinity on seed germination.pdf
http://onlinelibrary.wiley.com/doi/10.1111/j.1439-037X.1995.tb00229.x/full
http://onlinelibrary.wiley.com/doi/10.1111/j.1439-037X.1995.tb00229.x/full
http://onlinelibrary.wiley.com/doi/10.1111/j.1439-037X.1995.tb00229.x/full
http://onlinelibrary.wiley.com/doi/10.1111/j.1439-037X.1995.tb00229.x/full
https://static.cambridge.org/resource/id/urn:cambridge.org:id:binary:20170210074809694-0259:S0021859699007273:S002185969900727Xa.pdf
https://static.cambridge.org/resource/id/urn:cambridge.org:id:binary:20170210074809694-0259:S0021859699007273:S002185969900727Xa.pdf
https://static.cambridge.org/resource/id/urn:cambridge.org:id:binary:20170210074809694-0259:S0021859699007273:S002185969900727Xa.pdf
https://static.cambridge.org/resource/id/urn:cambridge.org:id:binary:20170210074809694-0259:S0021859699007273:S002185969900727Xa.pdf
https://www.researchgate.net/publication/323119944


本文献由“学霸图书馆-文献云下载”收集自网络，仅供学习交流使用。

学霸图书馆（www.xuebalib.com）是一个“整合众多图书馆数据库资源，

提供一站式文献检索和下载服务”的24
 
小时在线不限IP

 
图书馆。

图书馆致力于便利、促进学习与科研，提供最强文献下载服务。

图书馆导航：

图书馆首页   文献云下载   图书馆入口   外文数据库大全   疑难文献辅助工具

http://www.xuebalib.com/cloud/
http://www.xuebalib.com/
http://www.xuebalib.com/cloud/
http://www.xuebalib.com/
http://www.xuebalib.com/vip.html
http://www.xuebalib.com/db.php
http://www.xuebalib.com/zixun/2014-08-15/44.html
http://www.xuebalib.com/

	Title
	Abstract
	Keywords
	Introduction
	Materials and Methods 
	Experimental area 
	Treatments and crop management 
	Growth parameters 
	Collection, preparation and analysis of plant samples 
	Statistical analysis 

	Result and Discussion 
	Salinity levels in soil 
	Effect of polythene mulch on the growth parameters of sunflower 
	Effect of polythene mulch on the yield and yield contributing parameters of sunflower 

	Conclusions
	Acknowledgement
	Table 1
	Table 2
	Table 3
	Figure 1
	Figure 2
	Figure 3
	References
	学霸图书馆
	link:学霸图书馆

