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INTRODUCTION 

Strawberry (Fragaria × ananassa Duch.) is a natural hybrid of Fragaria chiloensis L. P. Mill. and Fragaria 

virginiana Duch. It is a perennial, stoloniferous herb belonging to the Rosaceae family. Strawberry has 

traditionally been a popular delicious fruit for its flavor, taste, fresh use, freezing and processing (Sharma, 2002). 

It is usually eaten raw or used in preparing ice creams, jams, jellies, pickles, chocolates, biscuits, cakes and milk 

shakes. Strawberry is rich in varieties of lifesaving proteins as well as β-carotene (precursor of vitamin A), vitamin 

C, vitamin E, alagic acid, folic acid, kumaric acid, janthomycin and phytostebol (Anon., 2008). Some of these 

nutrients can prevent cancer and AIDS. Thus, strawberry has become an important table fruit of millions of 

people throughout the world. The added advantage of strawberry is that it gives early and very high returns per 

unit area compared to other fruits because the crop is ready to harvest within six months after planting (Sharma 

et al., 2001). 

Strawberry needs a specific climatic condition for sufficient vegetative growth and economic yield. Planting time 

has a direct effect on day and night temperature, day light intensity and photoperiod, which directly affect the 

floral induction, fruit size, quality and production of strawberry (Zheng et al., 2009). According to Anna et al. 

(2003), for successful strawberry cultivation, time of planting plays a very significant role and its optimization is a 

prerequisite. 

Again, different kinds of mulch play important role in conserving soil moisture. The rate of release of nitrogen 

from the manure depends on the soil temperature. Generally, the black polyethylene mulch maintained higher 

moisture content in soil which helped in releasing nitrogen rapidly from organic manure and promoted plant 

growth (Thompson and Kelly, 1988). Water hyacinth and rice straw mulch were also reported to have significant 

effect on root spread and development (Awal and Khan, 1999). 
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ABSTRACT 

  The effect of planting date and mulching on the growth and yield of strawberry were investigated 

at the Horticulture Farm of Bangladesh Agricultural University, Mymensingh during the period from 

October 2009 to March 2010. The experiment consisted of two factors, namely (i) planting date (15 

November and 1 December) and (ii) mulching (no mulch, black polyethylene mulch, rice straw mulch 

and water hyacinth mulch). The two-factor experiment was laid out in a randomized complete block 

design with three replications. The size of each unit plot was 1.8 m × 1.8 m.  Thirty-five days old 

seedlings of strawberry of variety RU-3 were transplanted on the specific planting dates.  The effect 

of planting dates and mulching and their combined effect showed significant variations on the 

yield attributes of strawberry. Planting date significantly influenced all the parameters examined. 

The results of the experiment revealed that 15 November resulted in early flowering (38.96 days) 

and higher fruit yield (151.19 g/plant) than those planted on 1 December. Plants mulched with black 

polyethylene exhibited early flowering (37.90 days), produced larger fruit (13.10 g) with higher yield 

(190.05 g/plant) than those under rice straw, water hyacinth or no mulch. Fruit yield per plot (3.21 

kg) was significantly higher in plants mulched with black polyethylene. The combination of planting 

date and mulching also showed marked effect on the studied yield attributes. The highest fruit yield 

per plot (3.41 kg) was achieved from the treatment combination of 15 November planting with 

black polyethylene mulch. 
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However, conflicting results have been observed with regard to their performance. Available evidences reveal 

that planting date and mulching play important role in strawberry production. Considering the above facts, the 

present piece of study was undertaken to evaluate the role of planting date and mulching on the yield attributes of 

strawberry. 

MATERIALS AND METHODS  

The field experiment was conducted at the Horticulture Farm, Bangladesh Agricultural University, Mymensingh, 

during the period from October 2009 to March 2010 to study the effects of planting date and mulching on the growth 

and yield of strawberry. The strawberry variety used in the experiment was RU-3. The RU-3 is suitable for our 

local climate and found very impressive in colour, size and taste. The planting materials were obtained from 

Crimson Strawberry Land Nursery, BAU Campus, Mymensingh.  

The experiment consisted of two factors, namely (i) planting date and (ii) mulching as follows: 

Factor A: Planting date 

P1: 15 November 2009  

P2: 01 December 2009                      

Factor B: Mulching 

Mo: Control (no mulch) 

M1: Black polyethylene mulch 

M2: Rice straw mulch 

M3: Water hyacinth mulch 

The two-factor experiment was laid out in a randomized complete block design with 3 replications. The whole 

experimental plot was 19.3 m × 8.2 m, which was divided into 3 equal blocks. Each block was divided into 8 plots 

where 8 treatments were allotted at random. Thus, there were 24 (8×3) unit plots altogether in the experiment. 

The size of a unit plot was 1.8 m × 1.8 m and the seedlings of strawberry were transplanted at a spacing of 45 cm 

× 45 cm in well prepared plots. Distance of 0.7 m between blocks and 0.5 m between the plots were kept to 

facilitate different intercultural operations. After successful growing, fruits were harvested at ripening stage when 

three-fourths portion of the fruit skin attained red colour as it is a non-climacteric fruit (Wills et al., 2004). The 

harvesting was started from 25 January and completed by 25 March 2010. Data on yield parameters were recorded 

from the sample plants during the course of experiment. The data in respect of yield were statistically analyzed to 

find out the statistical significance of the experimental results using the MSTAT statistical package program. The 

significance of the difference among the means was evaluated by Least Significant Difference (LSD) test at the 1% 

and 5% levels of probability (Gomez and Gomez, 1984). 

RESULTS AND DISCUSSION 

Effects of planting date  

Planting date played an important role on the yield of strawberry. The results of the experiment revealed that all 

the studied parameters were significantly influenced by planting dates. The crown spread of plant increased 

as the time progressed. The maximum (27.11 cm) and minimum (24.59 cm) crown spread of plant were 

observed at 75 DAT from 15 November and 1 December planting, respectively (Fig. 1). This difference may 

be due to the difference in climatic conditions. The narrower crown spread of plant might be due to prevailed 

low temperature in December. 

 

 
The vertical bars represent LSD at the 5% level of significance. 

Fig. 1. Effects of planting date on crown spread of plant of strawberry at different DAT. 
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It was observed in the study that the plants from 15 November planting took the shorter period (38.96 days) for first 

flowering. On the other hand, 1 December planting took the longer time (44.33 days) in this respect (Table 1). The 

variation of days to first flowering might be due to variation in temperature prevailed during the different planting 

dates. The study also revealed that the highest number of flower clusters per plant (3.10), number of flowers per 

cluster (11.09), fruit length (3.46 cm) and fruit diameter (2.83 cm) were recorded from 15 November planting than 

those planted on  1 December (Table 1).  

Table 1. Effects of planting date on yield attributes of strawberry. 

Planting date 

 

Days to 

first 

flowering 

Number of 

flower 

clusters 

per plant 

Number of 

flowers per 

cluster 

Fruit 

length 

(cm) 

Fruit 

diameter 

(cm) 

Fruit 

yield per 

plot  

(kg) 

15 November 38.96 3.10 11.09 3.46 2.83 2.51 

01 December 44.33 2.69 9.95 3.36 2.65 2.04 

LSD(0.01)    1.119     0.280     0.553  0.077    0.115     0.192 

level of significance       **      **      **     **       **        ** 

** Significant at the 1% level of probability. 

The number of fruits per plant is one of the most important yield contributing characters in strawberry. The higher 

number of fruits per plant (12.10) was obtained from 15 November planting. On the other hand, the lower number of 

fruits per plant (10.76) was recorded from 1 December planting (Fig. 2). The difference in number of fruits per plant 

caused by date of planting might be due to the variation in the environmental conditions. It appeared that earlier 

planting produced highest number of fruits per plant due to the prevailing favourable climatic conditions for 

pollination and fertilization. 

 
The vertical bars represent LSD at the 5% level of significance. 

Fig. 2. Effects of planting date on number of fruits per plant of strawberry 

The higher weight of fruits per plant (151.19 g) was obtained from 15 November planting and the lower weight 

of fruits per plant (128.14 g) was recorded from 1 December planting (Fig. 3). The fruit weight per plant 

decreased with delay in planting date. The climate prevailed during early planting was perhaps favorable for 

better vegetative growth of plant led to the formation of higher amounts of photosynthates which ultimately 

resulted in higher weight of fruit per plant. 

Fruit yield per plot of strawberry varied from 2.04 kg to 2.51 kg. The maximum fruit yield per plot (2.51 kg) was 

recorded from 15 November planting and the minimum fruit yield per plot (2.04 kg) was obtained from 1 

December planting. It was observed that fruit yield per plot decreased with delay in planting date (Table 1).  
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The vertical bars represent LSD at the 5% level of significance. 

Fig. 3. Effects of planting date on weight of fruits per plant of strawberry. 

 

Effects of mulching  

Application of mulching played an important role on the yield of strawberry. Mulching significantly influenced all 

the studied parameters. The crown spread of plant increased as the time progressed. The plants grown 

with black polyethylene mulch gave maximum (28.90 cm) crown spread which was followed by rice 

straw mulch (27.86 cm), while the lowest crown spread (22.83 cm) was found from control treatment at 

75 DAT (Fig. 4). In case of black polyethylene mulch, the plant got sufficient moisture and higher 

temperature. Probably, that is why maximum crown spread of plant occurred in case of black 

polyethylene mulch.  

 
The vertical bars represent LSD at the 5% level of significance. 

Fig. 4. Effects of mulching on crown spread of plant of strawberry at different DAT. 

 

The study also revealed that the black polyethylene mulch gave first flowering at the shortest time (37.90 days). 

On the other hand, no mulch took the longest time (44.64 days) to flower. Normally, the black polyethylene mulch 

maintained uniform temperature than unmulched soil. The effect of increased soil temperature in the mulched 

plots reduced the number of days to flowering (Table 2). The highest number of flower clusters per plant (3.20), 

number of flowers per cluster (11.51), fruit length (3.68 cm) and fruit diameter (2.96 cm) were obtained from black 

polyethylene mulch treatment (Table 2).  
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Table 2. Effects of mulching on yield attributes of strawberry. 

Mulching 

 

Days to 

first 

flowering 

Number of 

flower 

clusters 

per plant 

Number of 

flowers per 

cluster 

Fruit 

length 

(cm) 

Fruit 

diameter 

(cm) 

Fruit 

yield per 

plot 

(kg) 

M0 44.64 2.21 9.94 2.83 2.30 1.39 

M1 37.90 3.20 11.51 3.68 2.96 3.21 

M2 41.86 3.06 10.59 3.58 2.94 2.50 

M3 42.18 3.09 10.03 3.54 2.76 2.00 

LSD(0.01) 1.582 0.396 0.782 0.109 0.163 0.272 

level of  

significance  

** ** ** ** ** ** 

Mulching (M0: no mulch; M1: black polyethylene mulch; M2: rice straw mulch and M3: water hyacinth mulch). 

** Significant at the 1% level of probability. 

It was found out that the maximum number of fruits per plant (12.95) was recorded from the plants grown 

under black polyethylene mulch treatment followed by rice straw mulch (11.75) and minimum number of 

fruits per plant (9.93) was obtained from no mulch treatment (Fig. 5). In case of black polyethylene 

mulch, the plants would have received sufficient moisture and warm weather which possibly 

contributed to the maximum plant growth and maximum number of fruits per plant.  

 
The vertical bar represents LSD at the 5% level of significance. 

Fig. 5. Effects of mulching on number of fruits per plant of strawberry. 

 

Similarly, the highest weight of fruits per plant (190.05 g) and fruit yield per plot (3.21 kg) were also obtained from 

the plants that received black polyethylene mulch followed by rice straw mulch. The lowest yield per plant (90.04 g) 

and yield per plot (1.39 kg) were recorded from the unmulched control (Fig. 6 and Table 2).  

 
The vertical bar represents LSD at the 5% level of significance. 

Fig. 6. Effects of mulching on weight of fruits per plant of strawberry. 
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Combined effects of planting date and mulching  

The combined effect of planting date and mulching was also significant to influence all the examined yield 

parameters. The highest flower clusters per plant, flowers per cluster, fruits per plant, fruit length and fruit 

diameter were recorded from the treatment combination of 15 November planting with black polyethylene 

mulch. Early flowering was recorded from the treatment combination of 15 November planting with black 

polyethylene mulch. The highest fruit weight per plant (200.00 g) and fruit yield per plot (3.41 kg) were 

recorded from the treatment combination of 15 November planting with black polyethylene mulch. On the 

other hand, the lowest fruit weight per plant (84.89 g) and fruit yield per plot (1.26 kg) were obtained from 1 

December planting with no mulch treatment. 

Table 3. Combined effects of planting date and mulching on crown spread of plant of strawberry. 

Treatment combinations 

 

Crown spread of plant (cm) 

 30 DAT 45 DAT 60 DAT 75 DAT 

P1M0 9.06 13.80 17.96 23.40 

P1M1 11.93 16.66 22.13 30.26 

P1M2 11.86 14.00 20.26 29.20 

P1M3 10.60 14.60 21.26 25.60 

P2M0 9.06 12.60 18.46 22.26 

P2M1 10.93 12.56 18.76 27.53 

P2M2 9.33 12.93 20.26 26.53 

P2M3 9.40 13.30 17.95 22.03 

LSD(0.05)  0.509 0.829 0.409 

LSD(0.01)  
0.707 1.150 0.568 

level of significance  NS ** ** ** 

CV (%) 14.50 5.96 6.82 2.56 

Planting date (P1: 15 November and P2: 1 December). 

Mulching (M0: no mulch; M1: black polyethylene mulch: M2: rice straw mulch and M3: water hyacinth mulch).    

DAT = Days after transplanting; ** Significant at the 1% level of probability; NS = Not Significant. 

Table 4.  Combined effects of planting date and mulching on yield attributes of strawberry. 

Treatment 

combinations 

 

Days to 

 first 

 Flowering 

Number  

of 

flower 

clusters 

per plant 

Number  

of 

flowers 

per  

cluster 

Number 

of fruits 

per plant 

Fruit  

length 

(cm) 

Fruit  

diameter 

(cm) 

Weight o

f fruits 

per plant 

(g) 

Fruit 

yield  

per 

plot 

(kg) 

P1M0 42.88 2.23 10.05 10.33 3.00 2.40 95.20 1.53 

P1M1 34.40 3.60 12.51 14.20 3.70 3.15 200.00 3.41 

P1M2 39.22 3.36 11.04 12.20 3.57 2.96 168.62 2.90 

P1M3 39.33 3.20 10.74 11.66 3.57 2.80 140.94 2.19 

P2M0 46.40 2.20 9.83 9.53 2.66 2.20 84.89 1.26 

P2M1 41.40 2.81 10.50 11.70 3.66 2.76 180.10 3.02 

P2M2 44.50 2.76 10.13 11.30 3.60 2.91 131.36 2.09 

P2M3 45.03 2.98 9.33 10.53 3.52 2.73 116.20 1.81 

LSD(0.05) 0.570 0.143 0.282 0.265 0.039 0.059 4.572 0.098 

LSD(0.01) 0.791 0.198 0.391 0.368 0.054 0.082 6.346 0.136 

level of  

significance 

** ** ** ** ** ** ** ** 

CV (%) 2.21 7.93 4.33 3.74 1.78 3.47 5.29 6.88 

Planting date (P1: 15 November and P2: 1 December). 

Mulching (M0: no mulch; M1: black polyethylene mulch: M2: rice straw mulch and M3: water hyacinth mulch).    

** Significant at the 1% level of probability. 
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CONCLUSION 

The growth and yield of strawberry were positively influenced by the 15 November planting under BAU 

Horticulture Farm conditions. The growth and yield of strawberry were also positively influenced by the 

use of black polyethylene mulch. The best combination of 15 November planting with black polyethylene mulch 

was found suitable for the best yield of strawberry. 
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