EFFECT OF TRANSPLANTING DATE AND HARVESTING PERIOD ON BULB
PRODUCTION OF WINTER ONION

ABSTRACT

Climate change has brought about unpredictable temperature fluctuations and altered rainfall
patterns, which directly impact onion cultivation. Adjustment in planting and harvesting
schedules in the context of changing climate and environmental factors is not only
academically significant but also holds practical implications for agriculture, resource
management, climate adaptation, economic development, and food security in Bangladesh.
The present study was carried out to observe the influence of the transplanting and harvesting
time on maximizing onion production. The experiment followed a RCB design with three
replications, involving the cultivation of BARI Piaz-1 as the test crop with varying
transplanting dates on November 1st, November 15th, and December 1st, and harvesting
periods at 120, 130, and 140 days after planting (DAP). The study's results indicated that the
choice of transplanting date and harvesting period had significantlyinfluenced onion yield
and yield attributes. Improved performances, including increase inplant height, number of
leaves per plant,neck diameter, bulb diameter,bulb length, bulb weight, and overall yield
were observedwhen onionswere transplanted on November 15™and harvested after 130 days
from planting. The highest yields, specifically10.32t/ha in 2018 and 11.33/hain 2019,were
achievedunder this conditions. Conversely, the lowest yields6.28t/ha in 2018 and 6.70/ha in
2019were obtained when onions were transplanted onDecember1®and harvested after 120
days from planting.Additionaly, early planting (November 1%) exhibited a higher incidence of
bolting,while late planting (December 1%) showed a higherdisease incidence.Therefore,
optimizing transplanting dates to align with November 15" and a 130-day harvesting period
proved to be the most effective strategy for maximizing onion yield and other attributes,
while late planting and early harvesting adversely affected these key Attributes.
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1. Introduction

The onion (Allium cepa L.) belongs to the family alliaceous, a group that includes bulb crops.

It is a condiment crop consumed both fresh or dried as a spice and ranks among the most
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important vegetable crops globally (Ray and Yadav, 2005). Worldwide production of onions
is approximately 104.55 million metric tons annualycultivated across 5.47 million hectares of
land; and more than 90% of which is consumed within the countries where it is grown (FAO,
2021). ]In Bangladesh, onion is a major spices crop andranks first in terms of. During 2020-21
season, countries onion production was arroung 2.2 million metrictonnes from 0.194 million
hectares of land (BBS, 2022). |

Onion is preferred for its flavor and pungency, attributed to the presence of the volatile oil
“allyl propyl disulphide”. Onion bulbsare rich in carbohydrates, protein, vitamin C,
phosphorus, and calcium and also possess valuable medicinal properties (Ramesh et al.,
2017). It can be consumed as raw, in salads, fried, boiled, or roasted, and is also used to
enhance the flavor in soups, canned food products, and other savory dishes. It is an important
contains starch and substantial quantities of sugar, protein, and vitamins A, B, and C.
According to the National Onion Association, the nutritional composition of onions
isapproximatly as follows: moisture (89%) sugar (4%) protein (1%), fiber (2%), and fat
(1%)(Adeyeye et al., 2017). Onions are also rich in sulfur-containing compounds that are
responsible for their pungent aroma, along with fibers, potassium, vitamin B, vitamin C and

very low levels of fat (Ayyachamyet al, 2007).

Onions are a biennial crop that is propagated either by seeds, bulbs or sets (small bulbs)
(Charkroborty, 2014).The onion bulb is a short, modified underground stem surrounded by
usually fleshy, modified leaves that store nutrient for the growth and serve as a reproductive
structure. Bulbs and sets production is affected by many environmental factors such as
temperature, photoperiod, and interactions between them (Mettananda, 2003). During the
initial stages of development, onions show a relatively slow growth rate followed by a rapid
increase in leaf area and plant height (Fontes 1998). As the onion matures, food reserves
accumulate in the leaf bases,causing the bulb to swells. Leaves are produced from the
moistened apex (Abu Bakar ’pt aI.,\ZOlO). All aspects of the onion plantgrowth are affected by
temperature (Coolong and Randle, 2003). The minimum temperature required for
germination seed onion is 1.8° ¢ (Voss et al., 1999) while the optimum temperature for
germination is around 20° ¢ (Parmar et al., 2001).Additionally, rainfall during harvesting

time adversely affects the quality of onion bulb.
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Significant effect of planting time and harvesting period on onion bulb yield and quality was
well studied and reported in numerous research worldwide (Mollah et al. 2015., El-Helaly
and Karam 2012). As climate changing rapidly due to civilization and anthropogenic
activities, temperature fluctuations causing huge damage to onion production. So, selection of
appropriate planting date to align with the desired maturity time is crucial for successfulonion
productiondue to its extensive consequences in the context of changing climate and
environmental factors.This is essential for ensuring agricultural sustainability, as the country

heavily depends on onion cultivation for food security and economic stability.

Considering thesefactors, this study was undertaken to determine the bptimal planting time
to climate resilience in onion production, helping farmers adapt to climate-related risks,
considering Bangladesh's vulnerability to climate change. Furthermore,this research holds
substantial academic and practical value, with the potential to enhance food security, resource

efficiency, and economic development in Bangladesh.
2. Materials and methods
2.1. Experimental site

The present study was conducted at the research field of regional spices researchcentre,
BARI, Magura, during the rabi (winter) seasons of 2017-2018 and 2018-2019 to find out the
suitable time for transplanting and harvesting to maximize the onion bulb production. The
experimental site belongs to the Agro-Ecological Zone (AEZ) No. 11 (High Ganges River
Floodplain), and the geographic coordinates are latitude: 23° 29°18.468546” N andlongitude:
89° 24°8.06306” E. Soil samples were randomly collected at 0-30 cm depth for physical and
chemical analysis before the commencement of the experiment. The soil sample was air dried
ground and sieved. Then the soil sample was ready for analysis. All soil samples were
analyzed in the Regional Laboratory of the Soil Resource Development Institute (SRDI),
Khulna. Soil properties were analyzed by using different methods proposed from the earlier
studies and were presented in Table 1. The generalsoil type was Calcareous dark grey

floodplain and the series was Ghior, soil was clay loam in texture and pH was 7.54.

2.2. Seedling nursery preparation and subsequent managements
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Seeds of BARI Piaz-1 were sown on 3 m X 1 m nursery beds in \September and October\ [Comment [A8]: In what year?

respectively. In the experimental plot, 45-day-old seedlings were uprooted for transplanting.
Before transplanting, the roots of the seedlings were soaked in Carbendazim @ 2g/L solution

for 5 minutes and about 5 cm of seedling tops were trimmed out.
2.3. Experimental design and treatments

The two-factor experiment was conducted in a Randomized Complete Block Design (RCBD)
with three replications. The onion seedlings were transplanted on three different times, viz.,
1*November, 15 November and 1®'December and were harvested at 120, 130 and 140 days
after transplanting (DAT)respectively. The unit plot size was 3 m x 2 m. The seedlings were

transplanted maintaining thespacing of 15 cm x 10 cm.
2.4, Crop growing conditions/ intercultural operations

The fertilizers were applied in the form of urea, triple super phosphate,muriate of potash and
gypsum at a rate of N1y Pss K75 S0 kg/ha, respectively. Three-hand weedings at 30, 45 and
60 DAP, and three irrigations at 20, 50 and 80 DAP were provided. The fungicide Rovral
(Iprodione) @ 3 g/L liter of water was sprayed at 30 days intervals commencing from one

month after transplanting of seedlings.
2.5. Data collection and analysis

Observations on different weather parameters, such as maximum temperature, minimum
temperature, and rainfall whichwere recorded during two crop seasons are presented in Table
2.Data on plant height (cm), number of leaves per plant (nos.), neck diameter (cm), bulb
length (cm), bolting percentage (%), bulb diameter (cm) andindividual bulb weight (g) were
recorded from randomly selected ten plants from each experimental unit and averaged;
whilebulb fresh yield (t/ha) were taken on whole plot basis. To determine the significance of
variation caused by experimental treatments, the recorded data on various parameters were
statistically analyzed using Statitix10 software.To determine the cost-efficiency of the
treatments, the Benefit Cost Ratio (BCR) was calculated based on the local market price of

onion bulbs and input costs. The BCR was measured by the following formula:

Gross return

Benefit Cost Ratio (BCR) = Total cost of production

3. Results and discussion



3.1. Results
3.1.1. Effect of transplanting time

Different characteristics of onion showed significant variations due to different transplanting
times (Table 3). Maximum plant height (46.69 cm in 2018 and 48.69 cm in 2019), number of
leaves per plant (7.49 in 2018 and 7.19 in 2019), neck diameter (1.29 cm in 2018 and 16.97
cm in 2019), bulb diameter (4.42 cm in 2018 and 4.37 cm in 2019), bulb length (4.56 cm in
2018 and 4.83 cm in 2019), individual bulb weight (33.92 g in 2018 and 35.21 g in 2019),
and yield (10.06 t/ha in 2018 and 11.67 t/ha in 2019) were found from 15 November
transplanting. Minimum plant height (40.12 cm in 2018 and 42.12 cm in 2019), number of
leaves per plant (6.74 in 2018 and 6.44 in 2019), neck diameter (0.98 cm in 2018 and 1.58 cm
in 2019), bulb diameter (3.30 cm in 2018 and 3.67 cm in 2019), bulb length (4.06 cm in 2018,
and 4.17 cm in 2019), individual bulb weight (26.72 g in 2018, and 28.21 g in 2019) and
yield (6.75 t/ha in 2018 and 6.95 t/ha in 2019) were recorded from 1°'December transplanting.

3.1.2. Effect of harvesting period

Significant variations on different parameters of onion were observed due to different
harvesting periods (Table 4). Maximum plant height (44.84 cm in 2018 and 46.33 t/ha in
2019), number of leaves per plant (7.21 in 2018 and 7.91 in 2019), neck diameter (1.19 cm in
2018 and 1.07 cm in 2019), bulb diameter (4.06 cm in 2018 and 4.33 cm in 2019), bulb
length (4.42 cm in 2018 and 4.57 cm in 2019), individual bulb weight (31.19 g in 2018 and
33.19 g in 2019) and yield (8.71t/ha in 2018 and 9.16 t/ha in 2019) were found when the crop
was harvested at 130 DAT. Minimum plant height (42.45cmin 2018 and 41.67cm in 2019),
number of leaves per plant (6.91in 2018 and 6.50 in 2019), neck diameter (1.06 cm in 2018
and 1.1 cm in 2019), bulb diameter (3.66 cm in 2018 and 3.89 cm in 2019), bulb length (4.19
cm in 2018 and 4.06 cm in 2019), individual bulb weight (28.76 g in 2018 and 27.62 g in
2019) and yield (7.93 t/ha in 2018 and 7.31 t/ha in 2019) were found when the crop was
harvested at 120.

3.1.3. Combined effect of planting time and harvesting period on yield attributes

The yield and yield contributing characters varied significantly due to the interaction effect of
planting time and harvesting period(Table 5). Maximum plant height (47.77 cm in 2018 and
49.56 t/ha in 2019), number of leaves per plant (7.57 in 2018 and 8.5 in 2019), neck diameter



(1.39 cm in 2018 and 1.26 cm in 2019), bulb diameter (4.63 cm in 2018 and 4.66 c¢cm in
2019), bulb length (4.67 cm in 2018 and 4.82 cm in 2019), individual bulb weight (36.38 g in
2018 and 34.58 cm in 2019)and yield (10.32 t/ha in 2018 and 11.33 t/ha in 2019) were
obtained when BARI Piaz-1 was transplanted in 15 November and harvested at 130 DAT.
Minimum plant height (38.59 cm in 2018 and 40.56 cm in 2019), number of leaves per plant
(6.70 in 2018 and 6.5 in 2019), neck diameter (0.94 cm in 2018 and 0.96 in 2019), bulb
diameter (3.19 cm in 2018 and 3.87 cm in 2019), bulb length (2.65 cm in 2018 and 2.65 cm
in 2019), individual bulb weight (26.52 g in 2018 and 24.48 g in 2019) and yield (6.28 t/ha in
2018 and 6.70 t/ha in 2019) were obtained when BARI Piaz-1 was transplanted in
1*'December and harvested at 120 DAT.

3.1.4 Bulb quality as influenced by transplanting and harvesting time

The bolting percentage and disease incidence were found to be statistically significant due to
different planting times and harvesting periods (Table 6). The higherbolting percentage
(29.00 % in 2018 and 32.00 % in 2019) was recorded from transplanted on 1*November and
harvestedat 120 DAT. On the other hand, the lowest bolting percentage (3.00% in 2018 and
3.66% in 2019) was recorded when transplanted on 15 December and harvested at 140 DAT.
Maximum disease incidence (25.00% in 2018 and 27.66% in 2019) was observed on 15
]December transplanting + harvesting at 140 DAT. The minimum disease incidence (12.00%
in 2018 and 13.66% in 2019)was observed on 1*November transplanting + harvesting at 120
DAP

3.1.5. Cost-benefit analysis due to different planting time and harvesting periods

The cost-benefit analysis of BARI Piaz-1 due to different planting times and harvesting
periods is shown in Table 7. The highest Benefit Cost Ration (3.10 in 2018 and 3.50 in 2019)
was calculated when transplanted on 15 November and harvested at 130 DAT. The lowest
BCR (1.37 in 2018 and 2.07 in 2019) was calculated when transplanted on 1% December and
harvested at 140 DAT.
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3.2. Discussion

Transplanting onion seedlings on 15 November and harvesting at 130 DAT had a significant
effect on all studied parameters, such as plant height, number of leaves/plant, neck diameter,
individual bulb weight and bulb yield. Onion seedling transplanting dates reflect the effects
of edaphic factors as well as all environmental conditions. During the early stage of bulbing,
the mean temperature was 16-180C and in the maturity stage, it was 26-28° C. Onions
require cool temperatures (6 to 20° C) at the early growth and development stage but during
bulb initiation and development, warmer temperatures (25 to 27°C) are required (Ansari,
2007). According to Brewster, 2008, mean temperatures during bulbing is 13 -17.5°C and
high temperature between 25° C-27° C enhance bulb formation and maturity. Nikus et al.,
2010 also reported that the optimum day temperature is 18° C-24° C and the night
temperature is 10-12° C for onion bulb production.Onion bulbing is promoted by long days
and high temperatures. Night temperature and far-red light are necessary for the induction of
bulbing in phytotron-grown plants (Lancaster, 1996). Other factors also determine bulb onion
yields, such as cultivar, sowing date, and plant density (Brewster, 2008).

In both years, the highest bolting percentage was observed in the first November
transplanting of onion seeding. Early transplanting could be one of the reasons for the higher
bolting percentage. Dong et al. (2013), also reported that early planting resulted in higher
accumulated temperatures, which led to a high bolting percentage. Sowing date is an
important production factor that needs to be taken into consideration in preventing bolting
(Albert 2013). Similar findings were also reported by Singh et al. (1993), Cramer (2003), and
Bijarniya et al. (2015).

The highest disease incidence was observed in late transplantation (1st December) and the

lowest disease incidence was observed in early transplantation (1st November) in both years.

Purple blotch of onion, caused by the fungus Wternariaporri, is the most observed disease in
onion experiment fields. Efath et al., (2016) reported that sowing the crop on 1st November
resulted in significantly lower disease intensity (42.49 and 35.17% in the first and second
years, respectively). The optimum temperature for the development of infection on onion
under controlled conditions is 10-25° C (Suheri and Price 2000), (Jakhar et al., 1996a) and

(Jakhar et al., 1996b).
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Therefore, optimum transplanting dates have a vital role in maximizing growth, bulb yield
and onion quality and disease incidence

4. Conclusion

The present study was conducted with the aim to identify the optimal transplanting and
harvesting times for maximizing onion bulb production. The research involved three different
transplanting and harvesting time. The findings revealed that transplanting onion seedlings on
November 15th and harvesting after 130 days significantly improved all of these parameters,
resulting in higher yields and quality. Conversely, early planting (November 1st) led to a
higher incidence of bolting, while late planting (December 1st) increased disease prevalence.
The cost-benefit analysis demonstrated that the November 15th transplanting and 130-day
harvesting strategy yielded the highest benefit-cost ratio. These results highlight the
importance of selecting the right transplanting and harvesting times to optimize onion
production, maximize crop yields, and mitigate disease incidence in the context of the

specific agroecological conditions of Bangladesh under changing clime.
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Table 1. Chemical properties of initial soil (before sowing) of the experimental site at a Comment [A12]: Please cite at least two
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depth of 0-30 cm during the rabi season of 2017-2018 and 2018-2019.

Soil properties Methods of analyses Reference

Soil pH 7.8 Glass electrode method | Carter (1993)

OM (%) 1.55 Wet oxidation method Piper (1950)

K (meg/100g soil) 0.34 Bray and Kurtz method | Bray and Kurtz (1947)

Total N (%) 0.09 Atomic absorption Cristian and Feldmen, (1970)
spectrophotometry

P (ug/g soil) 52.71 Atomic absorption Thomas, (1990)
spectrophotometry

S (ug/g soil) 11.47 Turbidity method Chesnin and Yein, (1951)

Z (ug.g"soil) 0.98 0.1N HCI (hydrochloric | (Hug and Alam, 2005)
acid) extraction method

B (ug.g soil) 0.42 Hot water text method | (Berger and Truog, 1939)

Soil texture Clay loam | Hydrometer method USDA Soil Survey Staff,

1951

Table 2. Monthly average weather data of the experimental period of the experimental
site from September to May of 2017-18 and 2018-19

Temperature ( C) Rainfall (mm)

Month Maximum Minimum Mean
on
2017-18 | 2018- | 2017-18 | 2018- |2017-18 | 2018- |2017-18 | 2018-19
19 19 19

September | 33.70 33.50 26.50 26.40 30.10 29.90 5.10 4.30

October 31.60 31.20 24.10 21.50 27.90 26.30 6.60 1.60

November | 26.70 29.90 18.70 17.70 22.70 23.80 0.20 0.10

December | 26.00 25.50 14.00 12.40 20.00 18.90 0.80 0.30

January 24.40 26.40 9.40 12.00 16.90 19.20 0.00 0.00

February 30.30 27.80 15.70 17.40 23.00 22.60 0.10 2.00

March 34.70 31.30 20.80 21.50 27.70 26.40 0.80 0.40

April 32.90 33.40 22.80 24.20 27.90 28.80 3.90 2.90
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‘May ‘ 31.60 ‘ 34.30 ‘ 23.60 ‘ 26.00 ‘ 27.60 ‘ 30.20 ‘ 8.10 ‘ 2.40 ‘
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Treatment Plant height No. of leaves Neck Diameter Bulb diameter Bulb length Single bulb Yield
S (cm) /plant (cm) (cm) (cm) weight (g) (t/ha)
2017- | 2018- | 2017- | 2018- | 2017- | 2018-19 | 2017- | 2018- | 2017- | 2018 | 2017- | 2018- | 2017- | 2018-
18 19 18 19 18 18 19 18 -19 18 19 18 19
Ty 44.05b | 43.05b | 7.00b | 6.53b | 1.08b 1.61b | 3.78b | 3.528b | 4.33b | 4.33 | 29.17b | 29.73b | 8.27b | 7.33b
T, 46.69a | 48.69a | 7.49a 7.19a 1.29a 1.67a 4.42a | 4.37a 456a | 4.83a | 33.92a | 35.21a | 10.06a | 11.67a
Ts 40.12c | 42.12c | 6.74c | 6.44c | 0.98c 1.58¢c 3.30c | 3.67cb | 4.04c |4.17c | 26.72c | 28.21c | 6.75c | 6.95¢C

Table 3. Yield and yield components of BARI Piaz-1 as influenced by transplanting date
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Note: Ty= 1% November, T,=15 November, Ts=1% December, mean followed by the same letters did not differ significantly, L.S.= Level of

significance and ** = 1% level of significance.

Table 4. Effect of different treatments on yield and yield contributing parameters of onion during the rabi season of 2017-18 and 2018-
2019

Treatments Plant height No. of leaves Neck Diameter Bulb diameter Bulb length Single bulb Yield
(cm) /plant (cm) (cm) (cm) weight (g) (t/ha)
2017-18 | 2018-19 | 2017- |2018- |2017- |2018-19 | 2017- |2018- |2017- |2018- |2017- |2018- |2017- |2018-
Year 18 19 18 18 19 18 19 18 19 18 19
H; 42.45a |41.67a |6.91c |6.50c |1.06c |1l.1c 3.66c |3.89c | 4.19c |4.06c |28.76c | 27.62c 8.27b | 7.31b
H; 4484a |46.33b |7.21a |7.9la |1.19a |1.28a 4.04a |4.33a |442a |457a |31.19a |33.19a | 10.06a | 9.16a
Hs 43.57ab | 43.71ab | 7.11ab | 6.83ab | 1.12b | 1.15b 3.81b | 3.90b |4.32b |4.14b |29.86b | 29.63b 6.75¢c | 8.31c
LS. o x * o s *x *x rars x *x ox e x ey

Note: Hy= 120 DAT, H,= 130 DAT, Hs= 140 DAT, mean followed by the same letters did not differ significantly, L.S.= Level of significance, *

= 5% level of significance.and ** = 1% level of significance

Table 5. Interaction effect of planting time and harvesting period on yield attributes of BARI Piaz-1 during 2017-18 and 2018-2019
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Treatments Plant height No. of leaves Diameter of Diameter of Length of bulb Single bulb Yield
(cm) Iplant fresh neck bulb (cm) weight (t/ha)
(cm) (cm) (@)
2017- | 2018- | 2017- | 2018- | 2017- | 2018- | 2017- | 2018- | 2017- | 2018- | 2017- | 2018- | 2017- | 2018-
Year 18 19 18 19 18 19 18 19 18 19 18 19 18 19
TiH; 43.25e | 43.5d |6.8d 7d 1.03def | 1.03e | 3.56e |3.72e |42.38de | 41.25d | 28.23de | 30.58d | 7.65c | 7.67c
TiH; 44.41d | 44.33e | 7.26cd | 7.1c | 1.14cd | 1.18cd | 4.03c |3.91c |44.40c |43.58c | 30.64c | 32.68c | 8.65b | 9.67c
TiH3 44.49d | 46.5d | 6.93bc | 7.6cd | 1.08de | 0.93e |3.76d |3.85b |43.13d |43.25d | 28.64d |29.58d | 8.50b | 7.17b
ToH; 45.50c | 47.25c | 7.23bc | 7.2bc | 1.21bc | 1.14c |4.24b |4.14c | 44.55c | 46.56c | 31.53c | 30.45c | 9.86a | 10.33a
ToH; 47.77a | 49.56a | 7.57ab | 8.5ab | 1.39a |1.48a |4.63a |4.75a |4.67a 4.82a |36.38a |34.58a | 10.32a | 11.33a
ToH3 46.78b | 45.25b | 7.67a | 7a 1.28ab | 1.26ab | 44.09b | 4.56b | 4.56b 4.56b | 33.85b |32.49b | 9.99a | 10.00a
TsH; 38.59h | 40.56h | 6.70d | 6.5d |0.94f |0.96f |31.92f |3.31d |3.87g 3.75e | 26.5e 24.48e | 6.28e | 6.70e
TsH; 42.32f | 42.25f | 6.80d | 7.1d | 1.03def | 1.0lef | 3.47e |3.25e |4.17ef |4.16g |26.54e |28.58e | 7.15d |7.92d
TsH; 39.44g | 37.25g | 6.73d | 6.5d | 0.99ef |0.93f |3.26f |3.46f |4.10f 4.02f | 27.10de | 26.68e | 6.83d | 6.83d
CcVv 0.93 1.04 2.83 2.61 |6.58 6.60 2.70 290 |1.28 1.12 3.66 3.50 3.23 3.50
L.S. *x ok * Ak x5 ok ok *x bl ol ok ok ok ok
Note: T;= 1% November, T,=15 November, T;=1% December, H;= 120 DAT, H,= 130 DAT, Hs= 140 DAT, mean followed by the same letters

did not differ significantly,

L. S.= Level of significance, * =

18

5% level of significance and ** = 1% level of significance




Table 6. Interaction effect of planting time and harvesting period on bolting percentage

and disease incidence of BARI Piaz-1 during 2017-18 and 2018-2019

Bolting Incidence of purple blotch disease
Treatments (%) (%)

2017-18 2018-19 2017-18 2018-19
TiH; 29.00 a 32.00a 12.00 ¢ 13.66 €
TiH, 25.33b 29.00 b 14.33 fg 15.33 ¢
TiH3 27.60 a 30.33 ab 16.33 ef 18.00 d
ToH; 17.33 cd 20.00 cd 17.66 de 19.66 cd
ToH, 15.66 d 17.66 d 19.66 cd 21.66 bc
ToH3 18.33¢ 21.00¢ 21.66 bc 23.66 b
TsH; 5.66 e 7.00e 22.33b 23.66 b
TsH, 5.66 e 6.66 e 24.00 ab 26.33a
TsH3 3.00f 3.66 f 25.00 a 27.66 a
cVv 7.01 9.16 7.56 6.84
L.S. *x bl *x bl

Note: T;= 1% November, T,=15 November, T3=1" December, H;= 120 DAT, H,= 130 DAT,
Hs= 140 DAT, mean followed by the same letters did not differ significantly, CV = Co-

efficient of variation, L.S.= Level of significance and ** = 1% level of significance.
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Table 7. Cost-benefit analysis as influenced by transplanting time and harvesting period during 2017-18 and 2018-19

Treatments Yield Unit Gross return Total cultivation cost Net return BCR
(Kg/ha) price at (tk./ha) (tk./ha) (tk./ha)

harvest

(tk./kg)
Year 2017- | 2018- 2017-18 | 2018-19 | 2017-18 | 2018-19 | 2017-18 | 2018-19 | 2017- | 2018-

18 19 18 19

TiH; 7.65 7.17 50 382500 | 358500 130000 | 150000 | 232500 | 208500 2.55 2.39
TiH; 8.65 10.33 45 389250 | 464850 130000 | 150000 | 239250 | 314850 2.60 3.10
TiH3 8.5 11.33 45 382500 | 509850 130000 | 150000 | 232500 | 359850 2.55 3.40
ToH; 9.86 10.00 45 443700 | 450000 130000 | 150000 | 293700 | 300000 2.96 3.00
T,H; 10.32 6.83 45 464400 | 307350 130000 | 150000 | 314400 | 157350 3.10 3.50
T,H3 9.99 7.92 40 399600 | 316800 130000 | 150000 | 249600 | 166800 2.66 211
TsH; 6.28 6.83 35 219800 | 239050 130000 | 150000 69800 89050 1.47 1.59
TsH; 7.15 7.17 30 214500 | 215100 130000 | 150000 64500 65100 1.43 1.43
TsH; 6.83 10.33 30 204900 | 309900 130000 | 150000 54900 159900 1.37 2.07

Note: Urea-Tk. 16/kg, TSP-Tk. 15/kg, MoP-Tk.15/kg, Gypsum- Tk. 10/kg, Zinc sulphate —Tk.100/kg, Boric acid-Tk. 100/kg, Labour- Tk.
400/man/day, lIrrigation- 3000/ha/irrigation, Leas value- Tk. 25000/ha for 5 months, Seed-1500/kg, Sale price-Tk. (50-30) /kg bulb. T:
Transplanting time, H: Harvesting period, DAP: Days after planting, T1: 1 November, T,: 15 November, T3:1 December, H;: 120 DAP, H,: 130
DAP, Hs: 140 DAP
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