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Abstract: The present work was carried 

out on the Experimental Farm, Faculty 

of Agriculture, Assiut University, Assiut 

during 2005/2006 and 2006/2007 

seasons to study the effects of planting 

date and dry set size on emergence 

percentage, final stand and yield and its 

components of onion cv. Giza 6 grown 

by sets. Planting on September 15
th

 gave 

the highest emergence %, final plant 

stand and the highest of single center 

bulbs percentage while early planting at 

August 15
th

 exhibited the least % of the 

two parameters.  Planting at Aug.30
th

 

resulted in the highest single bulbs yield 

per feddan the lowest percentage of 

bolting and the highest weight of double 

bulbs per feddan.  Planting on August 

15
th

 gave the highest percentage of 

double and bolter bulbs and weight of 

bolters per feddan.  .Using of 3 cm dry 

sets resulted in the highest percentage of 

emergence and final stand, the highest 

bolting percentage, the highest bolters 

and single bulbs weight per feddan and 

the highest total yield per feddan. The 

interaction (set size x planting date) was 

significant in many of studied 

characters.  Planting at Aug.30
th

 using 

of 3 cm diameter sets resulted the 

highest total yield per feddan. 
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Introduction 

Onion crop is amongst the main 

vegetable crops in Egypt. It is 

predominantly produced by trans-

plants developed from seeds. The 

second method to produce early  

onion crop in Egypt is planting with 

sets which called Mekawar onion. 

According to the statistics of Ministry 

of Agriculture, the area cultivated 

with the Nili (Mekawar) onion was 

9585 and 15346 feddan yielding 

111741 and 180060 tons with an 

average of 11.658 and 12.125 ton/fed 

during 2006 and 2007 seasons, 

respectively.  However in Assiut 

Governorate the respective value for 

Nili onion were 3596 and 4296 feddan 

yielding 45183 and 79834 tons with 

an average of 12.565 and 18.583 

tons/feddan. Such method of planting 

is promising for the possibility of 

exportation and for the dehydration 

industry as well.     
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Sprouting (emergence) of the seed 

bulbs or dry sets is greatly affected by 

the availability of low (cold) tempera-

ture required for such trait.  This is 

directly related to the planting date 

and in turn the temperature prevailing. 

However, many workers Abdoh, 

(1983); Yamashita (1986) and Farrag 

et al., (1994) reported that storage 

temperature of seed set at 20
o
 C 

encouraged emergence and affected 

subsequent onion plant growth and 

development . Cold storage of sets 

promoted bulb formation and 

development. Therefore, under 

condition of the experimental period 

of the present investigation early in 

the season, the prevailing temperature 

was about 28-30°C then tended to 

decrease expecting to affect onion 

plant growth and development.  On 

the other hand, size of the dry sets 

used was also reported to affect 

subsequent onion plant growth and 

development (Decoteau, 2000). 

The aim of this work was to study 

the effects of planting date and dry set 

size on emergence percentage, final 

stand and yield and its components of 

onion cv. Giza 6 grown by sets.   

Materials and methods 

The present work was carried out 

on the clay soil of the Experimental 

Farm, Faculty of Agriculture, Assiut 

University, Assiut during 2005-2006 

and 2006-2007 seasons. 

 Three planting dates i.e. August 

15
th
, August 30

 th
 and September 15

 th
 

in both seasons of study were tested.  

Sets used in the study were of three 

sizes (diameter) i.e., 1 cm, 2 cm and 3 

cm. 

The experiment was laid out in a 

split plot design with three replicates.  

The tested planting dates contributed 

as the main plot, while sizes of the 

sets were randomly distributed to the 

sub-plots.  Experimental plots were 

consisted of 5 ridges each of 3 meters 

in length and 0.6 meter in width 

forming a plot area of 10 5 m
2 
equal to  

1/400 f..Planting was done on both 

sides of the ridges at 10 cm between 

onion sets .Normal cultural practices 

for the autumn crop onion were 

applied as usually done in commercial 

fields. 

In order to produce the sets used in 

the present work, seeds of cv. Giza 6 

onion were sown at a rate of 30 

kg/fed.  Sowing was done on both 

sides of NS ridges, 50 cm apart 

sowing date was 1
st
 February in both 

seasons of the study. At harvesting 

time, sets were pulld from soil, cured 

and then stored at room conditions 

until used for planting time in the next 

season. At planting time sets were 

cleaned and dry sets of good shape 

free from disorder were classified 

(graded) into the three used sizes of 1 

cm,2 cm and 3cm . 

Data recorded 

1- Emergence percentage: 

 Emerged plants were counted at 3 

days intervals until no more emerged 

plants were detected (constant number 

of emergence) then, emergence (%) 
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was calculated as Emergence% = 

100
planted sets Total

emerged sets Total
  

2- Final stand: Number of surviving 

plants at time of harvest 

3-Yield and its components: 

Bulbs were harvested in around 

mid-February when about 30% of 

tops were falling down. After 

harvesting, onions were left in the 

field for about two weeks to cure.  

Roots and tops were trimmed and 

bulbs classified into single center 

bulbs, doubles and bolters. Then the 

following data were recorded: 

1- Number, weight and percentage of 

single center bulbs: Only bulbs that 

show one growing point were 

counted. 

2- Percentage  and weight of bolting 

bulbs. 

3- Number, weight and percentage of 

external double bulbs. 

4- Total weight of bulb yield = 

weight of single bulbs +weight of 

double bulbs + weight of bolting 

bulbs.   

5- Average bulb weight (g).  

6-Average diameter of single bulb 

(cm) : mean of 10 bulbs from each 

replicate. 

Statistical analysis 

 Data were subjected to statistical 

analysis according to Gomez and 

Gomez (1984) while data transform-

ation was mentioned for percentage 

before statistical analysis. Significance 

among means were tested using the 

Dunkan's multiple range test. 

Results and Discussion 

I- Emergence percentage: 

 Data presented in Table 1 show 

that the total emergence % was 

significantly affected by planting date 

in both seasons of study.  Planting on 

September 15
th
 gave the highest 

emergence % while early planting at 

August 15
th
 exhibited the least % of 

emergence. The larger dry sets (3 cm 

diameter) gave the highest values for 

emergence % (92.4%, 90.8% during 

2005/2006 and 2006/2007 seasons) 

respectively while the 1 cm sets gave 

the lowest percentage of emergence. 

The planting date x set size interaction 

was significant in both seasons .The 

highest emergence % in both seasons 

was obtained by growing 3 cm 

diameter dry sets on September 

15
th
.Our results are in agreed with 

Farag and Koriem (1990) who 

reported that delaying planting date up 

to September 16 significantly 

increased emergence percentage.  El-

Shaikh et al.,( 2002) found that 

planting date on the 1
st
 October gave 

the best results for the percentage of 

dry sets emergence. Singh et al., 

(2002a) reported that planting of 

mother 2.1-2.5 cm sets in 21
th
 August 

resulted in the highest recovery 

percentage.  Hosseny et al., (2003) 

reported that the  percentage of 

emergence was significantly increased 

with large onion sets (16-24 mm). 
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2-Final plant stand percentage: 

Data presented in table 1 show that 

the percentage of final plants stand 

was significantly affected by planting 

date and set size in both seasons of 

.Planting on September 15
th
 gave the 

highest % final plant stand as an 

average of all tested set sizes.  The 

lowest in this respect was obtained 

with planting on August 15
th
   as an 

average of all tested set sizes during 

both seasons. Within each of the 

tested planting dates using 3 cm dry 

sets gave the highest % of final plant 

stand in both seasons while using 1 

cm dry sets gave the lowest. El-

Murabaa (1967)and Farrag (1994) 

concluded that early planting (August 

15
th
) showed lower plant stand than 

did later plantings.Farghali et al. 

,(1991) reported that planting  of dry 

onion sets in early as August 15
th
 gave 

the lowest stand %. El-Shaikh et al. 

2002 found that planting on the1
st
 of 

October gave the best results for 

percentage of missing plants.  Singh et 

al.,( 2002a) reported that planting of 

2.1 – 2.5 cm dry sets on  21
th
  of 

August and 1
st
 and 11

th
 September 

produced significantly higher 

recovery percentage. Hosseny et al., 

(2003) reported that missing plants 

increased by increasing of set size.  

3 - Yield and its components 

3.1- Single bulbs percentage 

 Table 2 shows the percentage of 

single bulbs from the total bulbs 

number per plot.  Planting date 

significantly affected the percentage 

of single bulbs in both seasons. 

Planting on September 15
th
 gave the 

highest percentage of single bulbs. 

Although differences among the three 

set diameters tested did not reach the 

level of significance in both seasons. 

There was a significant effect of 

planting date x set diameter 

interaction .The highest values were 

found with 1 cm set diameter at 15
th
 

September while 3 cm diameter gave 

the highest percentage when planted 

on 30
th
 August in the two seasons. 

Shalaby et al.,(1991a) found that 

percentage of single center bulb was 

significantly increased when planting 

date was October 1
st
.   

3.2-Bolting bulbs percentage 

 Data of this character are presented 

in Table 2. Planting on Aug.30
th
 

resulted in the lowest percentage of 

bolting. Using 3 cm dry set gave the 

highest value. The interaction between 

planting date and set size significantly 

affected the percentage of bolting 

bulbs in 2006-2007 season, the 

differences among interaction 

combinations were insignificant while 

during 2005/2006 season. One cm sets 

gave higher percentage of bolting 

when were planted on Aug.15
th
 ( 16.2 

and 18.5% in 2006 and 2007 seasons 

respectively while when were planted 

at Sep.15
th
 gave only 12 and 12.5% 

bolting. Jasa 1967 reported that sets 

up to 15 mm in diameter planted in 

the autumn produced 6.41-8.05% 

bolters compared with 7.22 -9.39 % 

when planted in the spring.Shalaby et 
al.,(1991b)and Farrag et al., (1994) found  
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that the larger dry sets used, the higher 

the% of bolters.Khokhar et al.,( 2001) 

found that bulbs developing from 

large sets (21-25 mm) showed 

significantly higher percentage of 

bolting (40%) than medium (29.4%) 

or small (20.8%)sets. Singh et.al,. 

(2002b) reported that the increase in 

set size resulted in the increase in 

bolting percentage.  

3.3-External double bulbs percent-

tage. 

 Data presented in Table 2 show 

that number % of external double 

bulbs was significantly affected by 

planting dates in both seasons of 

study.  Planting on August 15
th
 gave 

the highest % of external double bulbs 

as an average of all tested set sizes. 

While planting on Sep.15
th
 gave the 

lowest percentage of external double 

bulbs. The Difference among the three 

set diameters tested did not reach the 

level of significance in both seasons.  

Significant effect of planting date x set 

diameter was found on % of external 

double bulbs. Planting of 1 cm set 

diameter at Aug.15
th
 resulted in the 

highest number of bolting plants while 

the same size gave the lowest 

percentage of bolting when planted on 

Sep.15
th
 in the two seasons of study. 

Awad (1960) showed that early 

planting(August 15
th
)  using smaller 

set size  resulted in high percentage of 

external doubles. Rabinowitch (1979) 

reported that onion bulbs obtained 

from the larger sets were more prone 

to doubling than bulbs from smaller 

sets. Yamashita et al.,( 1986) found 

that sets diameter of >3.0 cm 

produced many split or double onions. 

3.4-Bulb diameter (cm): 

 Data presented in Table 3 show 

that bulb diameter was insignificantly 

affected by the planting date or the set 

size in both seasons.  The interaction 

between set size and planting date was 

significant in its effect on bulb 

diameter in the first season of study.  

The greatest values for bulb diameter 

were obtained when planting was 

done on August 30
th
 using sets of 1 

cm in diameter, while the smallest 

were obtained by planting on August 

15
th
 using sets of 3 cm in diameter.  

On the other hand, the second season 

showed no significant differences 

among the treatment combination 

Singh et.al.,(2002b) reported that early 

planting (21
st 

of August) resulted in 

the greatest bulb diameter. Singh and 

Singh( 2003) reported that the largest 

sets resulted in the greatest bulb 

diameter  (5.05 and 5.28 cm) .Sharma 

et al., (2004) reported that in Kharif 

Onion planting the date August 15
th
 

recorded the greatest bulb diameter.  

3.5-Average single center bulb 

weight (g) 

         Data presented in Table 3 show 

that during 2006-2007 season the 

average weight of single center bulbs 

was significantly affected by planting 

date.  The least in this respect was 

planting on August 15
th
.  The same 

trend was found during 2005-2006 

season although differences among 

planting dates did not reach the level  
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of significance.  However, during both 

seasons of study planting on August 

30
th
 gave the highest average single 

center bulb weight.  During both 

seasons of study the size of seed dry 

sets used did not significantly affect 

average single center bulb weight    

The interaction between planting date 

and set size showed  significantly 

effect .The highest average single 

center bulb weight was obtained by 

using 1 cm diameter planted on 

August 30
th
 in the two seasons. 

Dumitrescu and Radoi (1984) found 

that the highest yield (42 t/ha) of good 

quality bulbs (108 g) was obtained by 

planting sets 14-21 mm in diameter. 

Yamashita et al.,(1986) found that 

onion sets of >2.5 cm in diameter 

produced larger bulbs than smaller 

sets.  Sharma et al.,(2004) found that 

in Kharif Onion planting on August 

15
th
 recorded the greatest bulb weight.  

3.6-Weight of single bulbs (ton/fed.) 

 Data presented in Table 4 show 

that average single bulb yield 

(ton/fed.) was significantly affected by 

planting date in both seasons of study.  

Planting on August 30
th
 gave the 

highest single bulbs yield in the first 

season while planting at Sep.15
th
 gave 

the highest in the second season.  The 

lowest in this respect was on August 

15
th
 planting in the two seasons.  

Using 3 cm in diameter sets exhibited 

the highest values for average bulb 

yield.The interaction between planting 

date x set size was significant in the 

two seasons of study. Mursy (1983) 

reported that single bulb yield was 

significantly increased with larger size 

of sets.  

3.7- Weight of bolting bulb ton/fed. 

 Data presented in Table 4 show 

that the earliest planting August 15
th 

produced the highest weight of bolting 

bulbs as compared the other tested 

planting dates. Using sets of 3 cm 

resulted in higher weight of bolting 

bulbs in the two seasons. The 

interaction between planting date x set 

size was significant in the two seasons 

of study. Sets of 1 cm diameter gave 

the lowest bolters weight when 

planted on Sep.15
th
 in the two seasons 

but when were planted on the other 

dates gave higher weights. Natlop and 

El-Haber (1983) tested sets of 0.8-1.1 

to 1.9-2.2 mm in diameter and 

reported that the percentage of bolting 

bulbs was significantly increased with 

larger sets.  

   3.8 Weight of double bulbs 

(ton/fed.) 

 Data presented in Table 4 show 

that the average weight of double 

bulbs per fed. was affected by planting 

date. Planting on August 30
th
 gave the 

highest value for weight of double 

bulbs. The least on this respect was 

planting on September 15
th
. These 

results reveal that growing onion by 

sets during September is better to 

reduce weight of double bulbs.  

However, during both seasons of 

study, the size of dry sets used did not 

significantly affect weight of double 

bulbs, although using 2 cm gave the 

heaviest but insignificant weight of  
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double bulb. On the other hand, the 

interaction between planting date and 

set size was significant in its effect on 

weight of double bulbs. Sets of 1 cm 

gave higher values on Aug. 15
th
 than 

these of Sep. 15
th
 planting. Natlop and 

El-Haber (1983) reported that sets  of 

1.9-2.2 mm in diameter resulted in 

higher records of double bulbs. 

Yamashita et al., (1986) reported that 

sets diameter of >3.0 cm produced 

many split or double onion. 

3.9-Total yield (ton/fed.) 

 Data presented in Table 5 show 

that the total yield (ton/fed) was 

significantly affected by planting date 

and set size in both seasons. Planting 

on August 30
th
 gave the highest total 

yield/fed. as an average of all tested 

set sizes.  The lowest in this respect 

was planting on August 15
th
.  Using 3 

cm dry sets gave the highest values 

for total bulb yield/fed.  On the other 

hand, there was significant effect for 

planting date x set size interaction on 

the total yield ton/fed. The highest 

total bulb yield was obtained by using 

3 cm sets planted on September 15
th
 in 

the two seasons. 

 Jasa (1967) reported that larger 

sets u(p to 15 mm in diameter) were 

the most suitable for autumn planting. 

Suciu et al., (1979a) found that sets of 

14-22 mm in diameter gave the 

highest yield (19.2-29.7 t/ha).Suciu et 

al. 1979b found that the highest 

economic returns were obtained from 

plots planted with the largest sets, the 

yield was over 30 t/ha. Mursy (1983) 

reported that the size of sets had no 

marked effect on total bulbs yield. 

Natlop and El-Haber (1983) tested 

sets 0.8-1.1 to 1.9-2.2 mm in diameter 

and reported that the yield rase with 

small sets. Dumitrescu and Radoi 

(1984) reported that highest yield (42 

t/ha) was obtained by planting sets 14-

21 mm in diameter.Yamashita et al. 

1986 found that onion sets diameter of 

>2.5 cm produced higher yields than 

smaller sets .Madisa (1994) in a trail 

comparing sizes of sets for planting, 

showed that yields were the highest 

with 0.75-1.0 sets (45.4 t/ha) while 

larger 1-2.5 cm and smaller 0.5-0.76 

cm sets. produced yields of 37.6 and 

30.6 t/ha, respectively. Khokhar et al., 

(2001) reported that medium 16-20 

sets and large 21-25 mm in diameter 

produced significantly higher bulb 

yield than small sets. Singh and Singh 

(2001) reported that in kharif onion 

cv. N. 53, in Agra, Uttar Pradesh, 

India the combination of bigger set 

size (2.1-2.5 cm) and planting on 21
st
 

August (D1 T1) produced the 

maximum yield (62.94-68.48 q/ha) of 

(A) grade bulbs. Singh et al., (2002a) 

found that sets measuring 2.1-2.5 cm 

produced significantly higher yield of 

A and B grade bulbs.   Singh and 

Singh (2002) reported a cumulative 

effect of size and date of planting of 

sets .The early date of planting (21
st
 

August) of large size sets (2.1-2.5cm) 

resulted in the maximum marketable 

bulb yield, net income, cost: benefit 

ratio and cost of cultivation compared 

with the September planting.  

Hosseny et al., (2003) found that total 

onion yield was significantly 
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increased with large onion sets (16-24 

mm). Singh and Singh. 2003 found 

that the largest sets 2.1-2.5 cm 

resulted in the greatest gross bulb 

yield (349.97 and 371.5 quintal/ha), 

marketable bulb yield (336.78 and 

364.56 quintal/ha), recovery of grade 

(A) bulbs (10.14 and 11.47%) and  

recovery of grade (B) bulbs (86.14 

and 88.33% for two consecutive 

seasons, respectively .Sharma et al. 

2004found that in Kharif Onion 

production planting on August 15
th
 

recorded the highest average bulb 

yield.  Further delay in planting 

drastically reduced the bulb yield.   . 

 
 

Table (5): Total yield/fed. of Giza 6 cv. grown on different dates using 3 set 

sizes during 2006 and 2007 seasons. 

Year 

 Date 

Set 

size 

2005-2006 2006-2007 

Aug.,15th Aug.,30th Sep.,15
th
 Mean Aug.,15th Aug.,30th Aug.,30

th
 Mean 

Total 

yield 

1cm 8.252  ab 10.080 b 7.716  d 8.69 B 8.732  d 10.336  b 8.452   d 9.17    

2cm 9.252  bc 12.264  a 10.332b 10.62A 9.896  bc 12.760  a 10.732 b 11.12A 

3cm 7.388  d 12.220  a 12.560a 10.72 A 8.944  cd 12.560  a 13.220 a 11.57A 

mean 8.037  C 11.520 A 10.202B  9.024  C 11.885 A 10.802B  

Means of each trait within each season for planting dates and seed set size or 

their interactions followed by the same letter or letters are not significantly 

different at the 0.05 level. 
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