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Abstract: The experiment was carried out at Horticulture Farm, Bangladesh Agricultural University (BAU), Mymensingh in rabi seasons 

during the period from 2008 to 2009 to see the seed production ability of stored bulbs where pre-harvest shoot bending and without bending 

were done and harvested bulbs attached with leaves and without leaves. were cured under shade and sun. The two factors experiment was laid 

out in Randomized Complete Block Design (RCBD) with three replications. After storage, onion bulbs were planted on 3 November, 

2008 for seed production. From combined effects, it was observed that the highest percentage of emergence of sets was observed from 

pre-harvest shoot bending bulbs which was cured under shade with leaves and the lowest percentage of emergence of sets was observed 

when bulbs did not receive pre-harvest shoot bending practice and cured under sun without leaves. Combinedly, the highest thousand 

seed weight, seed yield per hectare and the highest percentage of germination were found while pre-harvest shoot bending bulbs were 

cured under shade with leaves and the lowest percentage of seed yield and germination percentage was found when pre-harvest without 

shoot bending bulbs were cured under sun without leaves.. 
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Introduction 

Onion (Allium cepa L.) is belongs to the family Alliaceae. It 

is one of the most important spices crops in Bangladesh as 

well as in world. Onion is widely used for various purposes 

such as green leaf as vegetables, bulbs as salad and in the 

preparation of curry, soups, sauces, gravies, staffing, fried 

fish, meat etc. It is also used as preservative and medicine 

(Vohra et al., 1974). Onion is relished for its pungency due 

to the presence of a volatile oily substance known as allyl-

propyl-disulphide (Yawalkar, 1985). In Bangladesh, its 

local production is insufficient which can not meet  the total 

requirement (Ali and Haq, 1994). The extensive cultivation 

of onion may fill in this shortage of onion in the country. 

Onion is a thermo- and photo-sensitive crop. The optimum 

temperature for its cultivation is 13-240C (Rashid, 1976). In 

Bangladesh onion is mainly produced in the winter season. 

Onion cultivation during kharif season is constrained due to 

adverse weather along with absence of summer tolerant 

varieties and lack of storage technique. Due to poor storage 

practice adequate good quality bulb is another problem for 

seed production. The storage loss of onion is more severe in 

hot and humid environment in Bangladesh, where improved 

facilities for storage is almost lacking. Due to its perishable 

nature and lack of improved storage technique a significant 

part of the total production is lost every year. Usually, under 

all storage conditions, onion bulbs continuously lose water 

but more losses occur from sprouting, rooting and storage 

rot.   

A number of factors influence the storage life and 

successful production of onion seeds. Environmental 

factors, such as temperature, rainfall, humidity and day 

length affect seed production. Moreover,  pre- and post 

harvest factors for harvesting, selection of bulbs for storage, 

curing, storage temperature, humidity, ventilation of storage 

house, control of bolting and decay are important 

(Thompson et al., 1972). Generally onion seed growers of 

Bangladesh follow bulb to seed method. Rahim et al. (1982) 

reported that bulb to seed method is appropriate for 

Bangladesh. As a biennial crop, onion requires vernalization 

for flowering. Due to incomplete vernalization all plants do 

not produce flower in same season under Bangladesh 

condition in case of seed to seed method (Rashid, 1976; 

Rahim et al., 1982). So, it is needed that pre and post 

harvest factors to be determined which would influence 

greatly the storage life of onion bulb and seed production 

ability of stored bulbs. 

 

Materials and Methods 

The experiment was carried out at Horticulture Farm, 

Bangladesh Agricultural University (BAU), Mymensingh in 

rabi seasons during the period from 2008 to 2009. The soil of 

the experimental area was sandy loam and belongs to the 

Old Brahmaputra Floodplain under Agro ecological Zone 

9 having non-calcareous dark-grey soils (UNDP, 1988). 

The experimental area is situated under the subtropical 

humid climate. The two factors experiment was laid out in 

Randomized Complete Block Design (RCBD) with three 

replications. The size of each unit plot was 2.0m × 1.0m. 

Thirty five days old seedlings raised in seed beds were 

transplanted in the unit plots on 13 March, 2008 at a 

spacing of 20cm × 10cm. The seed of BARI Peaz-2 was 

used as planting material. The land was fertilized at 

recommended dose of SRC (Spices Research Center) CD-

urea-TSP-MoP-ZnO-gypsum @ 5t/ha-200-175-150-3-110 

kg/ha were followed. Total quantity of CD, TSP, MoP, 

gypsum, ZnO and half of urea were applied during final 

land preparation. The rest of urea was applied as top dress 

in two equal installment at 21 and 45 days after 

transplanting. Other crop production and protection 

measure were taken as and when necessary. Harvesting 

was done on 25 May, 2008. As pre-harvest factors shoot 

bending and without bending method and as post-harvest 

factors four types of curing methods were considered as 

treatment for the experiment. Shoot bending was done 

manually on standing crops at 7 days before harvest as per 

treatment.  Four types of curing method were followed 

after harvest. Bulbs cured for 5 days under shade with top 

and without top and bulbs cured for 5 days under sun with 

top and without top. After curing, randomly selected 20 

bulbs were placed on 2 June, 2008 for storage and stored 

up to 2 October, 2008 (105 days) at room temperature 

(25±20C) as per treatments in thatched house on bamboo 

mat. The stored bulbs were checked at 15 days intervals. 

During storage, inside the thatched house an average 

temperature was maximum 32oC and minimum 15oC 

recorded in the months of June to November. Following 
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data were recorded during storage performance of onion 

bulb for seed production, i,e. percent of weight loss of 

bulb, percentage of loose scale bulbs, percentage of rotten 

bulb, percentage of sprouted bulbs, percentage of 

marketable bulb.  After storage, onion bulbs were planted 

on 3 November, 2008 at 15cm x 20cm spacing. The 

experiment was laid out in Randomized Complete Block 

Design (RCBD) with three replications. The unit plot size 

was 2.0 m × 1.0 m. Crop was fertilized with CD-urea-

TSP-MoP-gypsum-ZnO-boron @ 10 ton/ha-200-175-150-

110-3-2 hg/ha. Seeds were collected on 18-26 March, 

2009. Mature umbels were harvested at different dates 

when 15-20% of the fruits had black seed exposed 

(Vander Meer and Van Bennekom, 1968).  Umbels were 

harvested with a small portion of flowering stalk in the 

morning to prevent shattering of seeds. In general data 

were collected at various stages of plant growth and 

development during harvest and post harvest handling of 

seed i.e emergence of bulb, plant height (cm), number of 

leaves per plant, number of tillers per plant, length of stalk 

(cm), number of umbels per plant, number of flowers per 

umbel , number of seeded fruits per umbel, seed weight 

per umbel (g), seed yield per plant (g), seed yield per plot 

(kg), seed yield per hectare (kg), percent of seed 

germination. Data on seed quality i.e thousand seed weight 

and seed germination percentage were recorded. The 

collected data on various parameters were statistically 

analyzed using the program MSTAT to find out the 

significance of the treatment effects. 

 

Results and Discussion  

Pre-harvest shoot bending and curing methods had marked 

influence on seed production of summer onion. Pre-

harvest shoot bending and without shoot bending bulbs 

were harvested and cured under shade and sun, attached 

with leaves or without leaves which had marked influence 

on quality seed production of summer onion.  

Emergence of bulb set: After 7-10 days of set planted, 

50% emerged in both the treatments were recorded. 

Significantly the highest percentage of bulb set emergence 

(95.42) was recorded from pre-harvest shoot bending 

practice and the lowest percentage of emergence bulb set 

(84.78) was recorded from without shoot bending practice 

(Table 1). Pre-harvest shoot bending helps to bulb store 

more food which reduces moisture during storage. Uzo 

and Currah (1990) opined that near harvesting stage foliar 

bended bulbs contained less moisture and stored more 

nutrients as a result, stored bulbs sprouted earlier when 

planted for germination. Pre-harvest foliage bending does 

not permit water and nutrient flow from bulbs to leaves, 

helping bulbs to get maximum size which enhanced to 

produce huge amount of seed. Significantly the highest 

percentage of emergence of bulb set (97.91) was recorded 

when harvested bulbs were cured under shade with leaves 

and the lowest percentage of emergence of bulb set 

(84.78) was recorded while bulbs were cured under sun 

without leaves  (Table 2). The combined effect of shoot 

bending and curing method influenced emergence of 

bulbs. The highest percent emergence of bulbs (98.67) was 

observed when harvested bulbs were cured under shade 

with leaves and the lowest percent emergence of bulbs 

(92.22) was observed from the bulbs which did not receive 

pre-harvest foliage bending practice and cured under sun 

without leaves (Table 3). 

 

Table 1. Main effects of shoot bending on seed production of stored summer onion bulb 
 

Treatment 

Emergence 

of bulbs set 
(%) 

Plant 

height 
(cm) 

No. of 

stalks/ 
plant 

No. of 

umbels/ 
plant 

No. of 

flowers/ 
umbel 

No. of seeded 

fruits/ 
umbel 

Seed 

weight/ 
umbel (g) 

1000 

seed wt.(g) 
 

Seed yield/ 

plant (g) 

Seed/ 

plot (g) 

Germination of 

harvested 
seed (%) 

B1 95.42 49.96 2.58 3.05 181.08 83.25 0.83 2.26 2.64 37.44 65.82 

B2 84.78 49.04 2.25 2.88 170.08 74.00 0.74 2.11 2.29 32.82 54.94 

LSD(0.01) 0.98 0.29 0.43 0.32 0.92 4.29 0.98 0.03 0.04 4.43 2.21 
F-test * * * ns ns ** ** * * ** ** ** **    

B1 =Pre- harvest shoot bending , B2 = Without shoot bending 
 

Table 2. Main effects of curing methods on seed production of stored  summer onion bulb 
 

Treatment 

combination 

Emergence of 

bulbs set (%) 

Plant 
height 

(cm) 

No. of 
stalks 

/plant 

No. of 
umbels/ 

plant 

No. of 
flowers/ 

umbel 

No. of seeded 
fruits 

/umbel 

Seed 
weight/ 

umbel (g) 

1000 
seed 

wt.(g) 

Seed 
yield/ 

plant (g) 

Seed/ 

plot (g) 

Germination 
of harvested 

seed (%) 

S1 97.91 51.66 2.83 4.88 206.00 98.50 0.98 3.85 4.60 72.02 74.33 

S2 91.15 47.40 2.65 2.98 163.83 77.50 0.88 2.26 2.72 34.44 65.37 
S3 86.04 44.62 2.15 2.24 158.67 64.17 0.68 1.40 1.46 19.79 51.97 

S4 84.78 40.30 1.83 1.94 145.83 56.33 0.59 1.25 1.08 14.27 49.86 

LSD (0.01) 1.38 1.16 0.42 0.34 2.60 6.05 0.01 0.42 0.04 0.03 0.30 
F-test * * * * * * * * * * * * * ** ** ** * * 

S1 = Bulbs cured under shade with leaves, S2 = Bulbs cured under shade without leaves, S3 = Bulbs cured under sun with leaves,  S4 = Bulbs cured under 

sun without leaves 
 

Plant height: Pre-harvest shoot bending had no significant 

effect on plant height but curing methods had marked 

influence on plant height. Maximum plant height (49.96 

cm) was received from the bulbs while pre-harvest shoot 

bending was done (Table 1). Significantly the tallest plant 

(51.66 cm) was recorded from bulbs which were cured 

under shade with leaves and the lowest plant (40.30 cm) 

was recorded from bulbs cured under sun without leaves 

(Table 2). From combined effect it was found that the 

highest plant height (52.20 cm) was recorded when bulbs 

were cured under shade with leaves and pre-harvest foliar 

bending practice was followed and significantly the lowest 

plant height (46.83 cm) was recorded when bulb cured 

under sun with leaves and without shoot bending (Table 

3). Vigorous growth was found when bulbs cured with 

leaves , probably due to nutrient flow from top and 
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development of compact bulbs. Similar result was also 

reported by Bhattarai and Subedi (1998). 

Number of stalks per plant: Significantly the highest 

number of flowering stalks  per plant (2.58) was recorded 

when pre- harvest foliar bending practice was done and the 

lowest flowering stalks per plant (2.25) was recorded from 

without pre-harvest bending bulbs (Table 1). Significantly 

the highest number of flowering stalks per plant (2.83) 

was recorded when harvested bulbs were cured under 

shade with leaves and the lowest number of stalks (1.83) 

was recorded when bulbs were cured under sun without 

leaves (Table 2). From combined effect it was recorded 

that the highest number of flowering stalks (3.33) was 

recorded while bulbs were cured under shade with leaves 

and pre- harvest foliar bending practice was received 

which was statistically significant to the lowest number of 

flowering stalks (1.67), when bulbs were cured under sun 

without leaves and shoot bending practice did not follow 

(Table 3). Proper curing of bulbs with leaves helps 

produce more number of flowering stalks.  
 

Table 3. Combined effects of shoot bending and curing methods on seed production of stored summer onion bulb 
     

Treatment 

combination 

Emergence 

of bulbs set 

(%) 

Plant 

height 

(cm) 

No. of 

flowering 

stalks/plant 

No. of 

umbels/ 

plant 

No. of 

flowers/ 

umbel 

No. of seeded 

fruits 

/umbel 

Seed 

weight/ 

umbel (g) 

1000 

seed 

wt.(g) 

Seed 

yield/ 

plant (g) 

Seed/ 

plot 

(g) 

Germination 

of harvested 

seed (%) 

B1 ×S1 98.67 52.20 3.33 4.88 218.67 104.00 1.04 4.01 4.91 76.77 85.98 

B1 × S2 93.35 47.72 2.33 2.24 166.00 76.33 0.75 1.51 1.75 24.41 54.20 

B1 × S3 93.16 47.77 2.00 1.98 159.00 62.00 0.62 1.31 1.18 14.41 51.22 

B2 × S4 97.15 51.18 2.33 4.62 193.33 93.00 0.92 3.67 4.30 67.27 62.68 

B2 ×  S1 95.81 50.61 2.67 3.07 175.00 94.33 0.86 2.29 2.65 34.43 58.84 

B2 × S2 92.92 47.53 2.33 1.92 159.33 58.00 0.61 1.29 1.17 15.17 49.73 

B2 × S3 92.36 47.03 2.13 1.92 157.33 55.67 0.60 1.19 1.03 14.01 49.30 

B2 × S4 92.22 46.83 1.67 1.91 152.67 50.67 0.58 1.19 1.06 14.13 48.50 

LSD (0.01) 1.96 2.62 2.34 0.49 7.37 8.57 0.02 0..11 0.13 3.12 0.85 

F-test * * ** * * * * * * * * * * * * * * * * * 
B1X S1= Pre-harvest shoot bended bulbs cured under shade with leaves,  B1X S2 Pre-harvest shoot bended bulbs cured under shade without  leaves, B1X 

S3= Pre-harvest shoot bended bulbs cured under sun with leaves, B1X S4= Pre-harvest shoot bended bulbs cured under sun without  leaves, B2X S1= 

Without shoot bended bulbs cured under shade with leaves, B2X S3= Without shoot bended bulbs cured under shade without  leaves, B2X S3=Without 
shoot bended bulbs cured under sun with leaves, B2X S4= Without shoot bended bulbs cured under sun  without  leaves 
 

Number of umbels per plant: Number of umbels per 

plant depends on plant growth which was mostly enhanced 

by seed producing characters, management and 

environment. Pre-harvest foliar bending practice had no 

effect on umbel number per plant. Maximum umbels 

(3.05) were counted from pre-harvest shoot bending 

treatment and minimum umbel number (2.88) was counted 

from without shoot bending treatment (Table 1). Curing   

methods had significant effect on stored bulbs which were 

used as planting materials. The highest number of umbels 

(4.88) was recorded when bulbs were cured under shade 

with leaves and the lowest number of umbels (1.94) was 

recorded which were cured under sun in open neck 

condition (without leaves) (Table 2). Significantly the 

highest number of umbels per plant (4.88) was recorded 

when bulbs were cured under shade with leaves and shoot 

bending practice was followed. The lowest number of 

umbels per plant (1.91) was recorded when bulbs were 

cured under sun without leaves and without shoot bending 

bulbs (Table 3). Pre-harvest foliage bending   produced 

well developed, healthy and mature bulbs that produced 

larger, more number of umbel as well as more quantity of 

seeds. This statement was supported by Bose et al. (1993). 

Number of flowers per umbel: Huge number of healthy 

flowers is a pre-condition for maximum seed production. 

Significantly the highest number of flowers per umbel 

(181.08) was recorded when pre-harvest foliar shoot 

bending practice was done and the lowest number of 

flowers per umbel (170.08) was counted from without 

shoot bending treatment (Table 1). The highest number of 

flowers per umbel (206.00) was recorded when bulbs were 

cured under shade with leaves and the lowest number of 

flowers per umbel (145.83) was counted when bulbs were 

cured under sun without leaves (Table 2). In combined 

effect, the highest flowers per umbel (218.67) was 

recorded while bulbs were cured under shade with leaves 

and pre-harvest bending practice was followed  and the 

lowest number of flowers per umbel (152.67) was counted 

when bulbs were cured under sun with leaves which were 

statistically significant (Table 3). Before harvest shoot 

bending practice claps neck which enhanced accumulation 

of food as well as discourages the poor mechanism of 

producing bulbs. Moreover, after harvest cool curing 

environment enhanced bulbs to produce quality seed as 

reported by Rizk et al. (1996). 

Number of seeded fruits per umbel: Significantly the 

highest number of seeded fruits per umbel (83.25) was 

recorded while bulbs received foliar shoot bending before 

harvest and the lowest seeded fruits (74.00) was recorded 

where bulbs did not receive foliar bending practice (Table 

1). The highest number of seeded fruits per umbel (98.50) 

was counted from bulbs cured under shade with leaves and 

pre-harvest shoot bending was maintained whereas the 

lowest number of seeded fruits per umbel (56.33) was 

counted from bulbs which were cured under sun without 

leaves (Table-2). From combined effect, it was observed 

that significantly the highest number of seeded fruits  

(104) was recorded  when bulbs were cured  under shade 

with leaves  and pre- harvest shoot bending method was 

followed and the lowest number of seeded fruits (50.67) 

was recorded when bulbs were cured under sun without 

leaves and without shoot  bending was followed (Table 3). 

In case of cured bulbs with leaves produce seed due to 

accumulation of proper food, well developed bulbs. 

Cuocolo and Barbieri (1988) opined that more nutrient 

stored  content of stored bulbs produce more fertile and 

effective seeded fruits. 
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Seed weight per umbel: Seed weight per umbel was 

affected by pre- and post harvest management. The highest 

seed weight per umbel (0.83g) was observed from planted 

bulbs which were bended before harvest and significantly 

the lowest seed weight (0.74 g) was recorded from without 

pre-harvest bended bulbs (Table 1). Significantly the 

highest seed weight (0.98g) was recorded after harvest 

when bulbs were cured under shade, attached with leaves 

and the lowest seed weight per umbel (0.59g) was 

observed from planted bulbs which were cured under sun 

without leaves (Table 2). From combined effect, the 

highest seed weight per umbel (1.04g) was observed when 

bulbs were cured in shade with leaves and before harvest 

shoot bending was done and the lowest seed weight (0.59) 

was observed when bulbs were cured in sun without leaves 

and without shoot bending practice (Table 3). The highest 

values were due to more number of umbels, maximum 

seeded fruits per umbel and other physiological characters. 

Bulbs cured under shade for 3-4 days improved the storage 

quality, which was appropriate for quality sets for seed 

production as reported by Kulwal et al. (1989).   

Thousand seed weight: Yield supporting parameter, 

1000-seed weight  (2.26g) were recorded from pre-harvest 

shoot bending planted bulbs and the lowest 1000-seed 

weight (2.11g) was recorded from without shoot bending 

bulbs (Table 1). The highest 1000-seed weight (3.85 g) 

was  recorded when harvested bulbs were cured under 

shade with leaves and the lowest 1000-seed weight (1.25 

g) was obtained when bulbs were cured under sun without 

leaves (Table 2). From  combined effect, it was found that  

the highest seed weight (4.01g) was recorded when pre-

harvest shoot bending bulbs were cured under shade with 

leaves and significantly the lowest 1000-seed weight 

(1.19g) was recorded  when without bended bulbs were 

cured under sun with leaves (Table 3).  

Seed yield per plant: Seed yield per plant varied 

significantly at different levels of significance with pre- 

and- post harvest factors. The highest seed yield per plant 

(2.64g) was found from shoot bended bulbs and the lowest 

(2.29 g) from without shoot bending bulbs (Table 1). The 

highest per plant seeds (4.60g) was recorded when bulbs 

were cured under shade with leaves whereas the lowest 

seed yield per plant (1.08 g) was found from without 

leaves bulbs which were cured under sun (Table 2). In 

combined effect, the highest per plant seed yield (4.91g) 

was recorded when pre- harvest shoot bending bulbs were 

cured under shade and the lowest per plant seed yield 

(1.06 g) was recorded when without bending bulbs were 

cured in sun without leaves (Table 3). After bending, neck 

collapse which resists entrance of rotting fungus and 

bacteria. 

Seed yield per plot: Seed yield per plot was significantly 

affected by shoot bending practice and curing 

environment. Seed yield per plot (37.44 g) was recorded 

from pre-harvest shoot bending and the lowest (32.82 g) 

from without shoot bending practice (Table 1). 

Significantly the highest per plot seed yield (72.02 g) was 

found from planted bulbs cured under shade with leaves. 

The lowest seed yield per plot (14.27g) was recorded from 

planted bulbs cured under sun without leaves (Table 2). 

From combined effect, significantly the highest seed yield 

(76.77g) was found while pre-harvest shoot bending bulbs 

were cured under shade with leaves and the lowest seed 

yield (14.13g) was found while bulbs were  cured under 

sun without leaves and pre-harvest shoot bending was not 

followed (Table 3). This yield gap was due to yield 

contributing parameters. 
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Fig. 1. Main effects of pre-harvest shoot bending methods 

on seed yield of summer onion. Vertical bars 

represent LSD at 5% level of probability 
 

Seed yield per hectare: Seed production of onion from 

stored bulbs had marked influence on pre- and post harvest 

management. Since seed yield per hectare was calculated 

on the basis of per plot yield, the per hectare was done 

exactly in same was as in the case of seed yield per plot. 

Among all treatments significantly the highest estimated 

seed yield per hectare (374.36 kg) was obtained from pre-

harvest shoot bending bulbs and the lowest yield per 

hectare (328.21 kg) was obtained from without shoot 

bending method (Fig.1). Significantly the highest seed 

yield per hectare (720.18 kg) was recorded when bulbs 

were cured under shade with leaves which was much more 

superior to the yield (142.70 kg) obtained from bulbs 

cured under sun without leaves (Fig. 2). From combined 

effect the highest seed yield (767.70 kg) was found when 

pre-harvest shoot bending bulbs were cured under shade 

with leaves and the lowest seed yield (144.10kg) was 

found when bulbs were cured under sun without leaves 

and pre-harvest shoot bending was not followed (Fig.3). 
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Fig. 2. Main effects of curing methods on seed yield of 

summer onion. Vertical bars represent LSD at 5% 

level of probability 
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Fig. 3. Combined effects of shoot bending and curing 

methods on seed yield of summer onion. Vertical 

bars represent LSD at 5% level of probability 
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Germination percentage of harvested seed: Germination 

percentage of harvested seeds was significantly influenced 

by shoot bending and curing methods as well as open neck 

or plant with leaves. Significantly the highest percentage 

of germination (65.82) was recorded from the treatment 

when shoot bending bulbs were planted and followed by 

treatment (54.94) which was from without shoot bending 

treatments (Table 1). Significantly the highest percentage 

of germination (74.33) was recorded when bulbs were 

cured under shade with leaves which showed better 

performance compared to (49.86%) germination obtained 

from bulbs cured under sun with leaves (Table 2). From 

combined effect, the highest germination (85.98) was 

found while pre-harvest shoot bending bulbs were cured 

under shade without leaves and the lowest percentage of 

germination (48.50) was found when pre-harvest without 

shoot bending bulbs were cured under sun without leaves 

(Table 3). Hossain (1975) reported that shoot bending 7 

days before harvest, curing under cool and humid weather 

retained optimum moisture and food materials for 

vigorous   sprouting.   

Pre-harvest shoot bending and curing method had marked 

influence on quality seed production of summer onion. 

From combined effects, it was observed that the highest 

percentage of emergence of sets was observed from pre-

harvest shoot bending bulbs which was cured under shade 

with leaves and the lowest percentage of emergence of sets 

was observed when bulbs did not receive pre-harvest shoot 

bending practice and bulbs cured under sun without 

leaves. Combinedly, the highest thousand seed weight, 

seed yield per hectare and the highest percentage of 

germination were found while pre-harvest shoot bending 

bulbs were cured under shade with leaves and the lowest 

percentage of seed yield and germination percentage was 

found while pre-harvest without shoot bending bulbs were 

cured under sun without leaves.  
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