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ABSTRACT 
A research project was carried out at the Horticultural Farm, NWFP Agricultural University, Peshawar during 2003, to 
investigate the effect of three regimes of planting densities (40. 60 and 80 plants/4m2) on onion varieties namely Swat-1. Terich-
02 and Gilassi local. The experiment was laid out on Randomized Complete Block Design (RCBD) with 2-factors arrangement. 
The results show that lower planting density significantly increased the number of leaves per plant (14.80) and large bulbs weight 
(720.29 g). The medium planting density has significant effect only on weight of double bulbs (609.39 g). Higher planting 
density significantly increased leaf length (52.51 cm), weight of small bulbs (738.11 g), weight of medium bulbs (958.50 g). 
single bulbs weight (1774.00 g) and total yield of bulbs (7072 kg ha-1). The results indicated that Terich-o2 has shown good 
performance with higher weight of medium bulbs (995.00 g), large bulbs (742.39 g), single bulbs (1515.44 g) and double bulbs 
(552.00 g). Greater leaf length (51.87 cm) and weight of small bulbs (483.67 g) were examined in Swat-1, while Gilassi local was 
found to have poor performance for all the parameters except for number of leaves per plant which were maximum (15.22). The 
interaction between planting density and varieties was significant only for bulb yield. Maximum yield (7958 kg ha-1) was 
produced by Terich-02 at a density of 80 plants/4m2. 
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INTRODUCTION  
Onion (Allium cepa L.) is the most common member 
of the family Amaryllidaceae (Alliaceae) and the 
widely grown herbaceous biennial vegetable crop 
with cross-pollinated and monocotyledonous 
behavior having diploid chromosomes number 2n=16 
(Bassett, 1986). The name "Onia" is probably ranked 
to a city built by Onia in 1703 BC near the Gulf of 
Suez. The onion develop distinct bulbs depending on 
the varieties. These bulbs varying in size (small, 
medium and large), colour (white, yellow and red) 
and shape (flattened, round and globular). The onions 
are grouped into short-days and long-days depending 
on the day length requirements. The bulbs that 
acquire day length of 1 1.5 hrs are categorized into 
short-day group and those take 14 hrs or more for 
bulb formation fell into long-day group. Onion also 
requires varying day length and temperature for the 
purpose they produced. A relatively high temperature 
and long photoperiod are required for bulb formation, 
and for seed production, temperature is of immense 
importance than day length (Baloch, 1994). Onion 
contains all essential elements and is widely used in 
chutney, curry and pickles etc.  
 
Pakyurek et al. (1994) and Rizk (1997) observed that 
the highest sowing rate (planting density) produced a 
noticeably higher yield of good quality bulbs than the 
lower sowing rate. Verma et al. (1994) found that 
average branch length increased between the low and 
medium spacing. Weerasinghe et al. (1994) 
investigated that increasing plant competition 
significantly reduced seedling leaf number. Farrag 
(1995) emphasized that high planting density 
significantly increased single-bulb, double-bulb and 

total yields, as well as reducing bulb weight diameter. 
Coleo et al. (1996) reported that highest commercial 
bulb yield was recorded at higher planting density, 
while the highest proportion of large bulbs and 
average bulb weight were examined at lower planting 
density. Stoffella (1996) apprehended that percentage 
of small and medium-sized bulbs increased and 
percentage of large bulbs decreased as in-row spacing 
decreased. Viegas (1996) found that close of larger 
bulbs decreased on contrast to the yield of small 
bulbs, which was highest at the highest density.  
 
Pakyurek et al. (1994) tested various varieties for 
yield and quality and concluded that not all the 
varieties gave the similar response. Similarly, 
Rumpel and Felezynski, (1997) reported that greater 
yield was produced by Mercato and lower yield was 
obtained in Summit Fl. Gendi (1998) studied the 
susceptibility of onion varieties to disease and 
observed that Giza 20 was more susceptible to thrips 
infestation than Giza 6 and Behiri was the least 
susceptible. Singh and Sachan (1999) compared two 
varieties Kalyanpur Round Red and Nasik Red for 
seed yield and observed that Kalyanpur Round Red 
was superior to Nasik Red; comparing onion 
varieties, highest yield was obtained in Swift and 
Radar and lowest by Glacier (Vanparys, 1999) 
Rumpel et al. (2000) reported that in both varieties, 
the highest yield being obtained with the smallest 
spacing and the greater commercial yield in 1st 

experiment was produced by Texas Grano PRR, 
while in the 2nd experiment was recorded in Alfa 
Tropical  
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Generally onion production is still very low in 
Pakistan as compared to the other countries of the 
World. It could be attributed to the lack of adaptation 
of proper planting density and cultivation of 
unsuitable varieties for the specific locality. Plating 
density greatly influenced quality, texture, taste and 
yield of onion even within a particular variety. The 
varieties of the same species grown in the same 
environment often respond differently. 
 
Keeping in view the above facts, therefore, the 
present research work was initiated to determine the 
optimum planting density and best performing onion 
varieties which give higher yield with qualitative 
characters under the existing agro-climatic conditions 
of Peshawar. 
 
MATERIALS AND METHODS 
A research trial was conducted at the Horticultural 
Farm, NWFP, Agricultural University, Peshawar 
during January to July 2003. The main objectives of 
the trial were to find out the performance of three 
onion varieties under three regimes of planting 
densities. The varieties under test were Swat-1, 
Terich-02 and Gilassi (Bara local), and planting 
density was arranged as 40, 60 and 80 plants/4m2 The 
nursery was provided by Agriculture Research 
Station (North) Mingora, Swat and the seedlings of 
uniform sizes on visual observations were 
transplanted on January 9, 2003 on flat bed system.  
 
The experiment was designed as Randomizes 
Complete Block Design (RCBD) with 2 factors 
comprising of 9 treatment combinations in a single 
replication. To minimize the experimental errors, 
these treatment combinations were replicated three 
times. The plot size was kept 2m × 2m for each 
treatment. The seedlings of particular density were 
transplanted on flat beds in their respective plots with 
constant 30 cm intra-row distance, while the in-row 
spacing was varied in accordance to planting density. 
Well rotten farmyard manure (FYM) at the rate of 40 
t ha-1 was incorporated to the soil 30 days before 
transplanting the seedlings. The recommended dose 
of NPK fertilizes was applied at a ratio of 120- 60-60 
kg ha-'. All the Phosphorous, Potash and half dose of 
Nitrogen was applied at the time of transplanting the 
seedlings while the remaining half dose of Nitrogen 
was applied after 30 days. All the cultural and 
management practices like hoeing, weeding, 
irrigation and sprays for insect pests and disease 
control etc were carried out uniformly for all 
treatments.  
 
Data on number of leaves plant-1, leaf length (cm), 
weight of small size bulbs (g), weight of medium size 

bulbs (g), weight of large size bulbs (g), weight of 
single bulbs (g), weight of double/splitted bulbs (g) 
and total yield (kg ha-1) were subjected to Duncan 's 
Multiple Range Test (Duncan, 1995) and Steel and 
Tome, 1984 for comparing their mean values 
 
RESULTS AND DISCUSSION 
Number of Leaves Plant 
Data in Table-I revealed that maximum number of 
leaves per plant (14.80) were obtained at the lower 
planting density of 40 plants 4 m-2 and minimum 
number of leaves per plant (12.82) were found at the 
higher planting density of 80 plants m-2. The results 
are similar to Weerasinghe et al. (1994), They 
reported that increasing plant competition 
significantly decreases seedling leaf number. Mari et 
al. (1997) and Rizk (1997) also reported mat lower 
planting density resulted in higher number of leaves 
per plant. The assumptions are also similar to Singh 
and Schan (1999) stated that greater number of leaves 
was found at wider spacing.  
 
The mean values for varieties (Table-I) depicted that 
onion varieties are significantly different with respect 
to number of leaves per plant. Maximum number of 
leaves per plant (15.22) was observed in Gilassi 
local, while the minimum number of leaves plant 
(12.79) were counted in Swat-1.  
 
Leaf Size 
Data in Table-I showed that maximum leaf length 
(52.51 cm) was measured at the highest planting 
density of 80 plants 4m-2, whereas the minimum 
(47.79 cm) leaf length was recorded at the lowest 
planting density of 40 plants 4m-2. Verma et al. 
(1994) reported the same results. They reported mat 
average branch length (leaf length) increased between 
low and medium spacing of 30 x 45 cm and 45 x 45 
cm. The present results are similar to the findings of 
Kumar et al. (1998). They reported that lower 
planting density was the best with regard to leaf 
length, in paradigm, high planting density indulged 
the plants in competition for light due to which it 
grow taller to exploit it up to the maximum extent. 
The results indicated that leaf length was not 
different for all the varieties statistically.  
 
Weight of Small Size Bulks 
It is evident from Table-I that maximum (738.11g) 
weight at the highest planting density of 80 plants 
4m-2 was noted, while the minimum (181.78g) weight 
of small bulbs was achieved at planting density of 40 
plants 4 m-2. The present results agreed with Stoffella 
(1996) who reported that %age (weight) of small 
bulbs increased as in-row spacing decreased i.e. as 
plant density increased. Similarly. Cardoso and Costa 
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(1999) found that higher planting density results in 
smaller bulbs size; and yield of small bulbs was 
highest at the highest planting density of 140 plants 
4m-2 (Rumpel et al. 2000) Generally high planting 
density results in less availability of soil nutrients, 
water and light etc, due to this the bulbs did not attain 
their respective size. 
 
The results presented in Table I showed that varieties 
exhibited non-significant effect statistically with 
regards to weight of small size bulbs.  
 
Weight of Medium Size Bulbs 
It is evident from Table-II that weight of medium 
bulbs were not different significantly among different 
planting densities, however, maximum weight of 
medium bulbs (958.50 g) was achieved at higher 
planting density of 80 plants/ 4m2. The results are 
similar to that of findings of Rumpel et al. (2000), 
who reported that yield of medium bulbs increased 
with density.  
 
A perusal of table indicated highly significant results 
amongst varieties. Maximum (995.00 and 881.72 g) 
weights of medium bulbs were noted in Terich-02 
and Swat-1, respectively, and both are statistically at 
par. While, the minimum (620.28 g) was noted in 
Gilassi local.  
 
Weight of Large Size Bulbs 
A perusal of table revealed that maximum weight of 
large bulbs (720.29 g) was found at the lowest 
planting density of 40 plants/ 4m2, while the 
minimum weight of large bulbs (392.83 g) was noted 
at the highest pirating density of 80 plants/ 4m2. The 
arguments are similar to the findings of Rumpel et al. 
(2000), who found that the yield of large bulbs 
decreased as plant density increased. Stoffella (19%) 
and Viegas (19%) also reported that %age of large 
bulbs decreased as spacing decreased i.e. plant 
density increased. 
 
The data in Table-II envisaged that maximum large 
bulbs weight (742.39 g) was, evaluated in Terich-02. 
While the minimum weight (379.56 g) of large bulbs 
was recorded in Gilassi local 
 
Weight of Single Bulbs 
The data in Table-III revealed that maximum weight 
(I774.00g) of single bulbs were found at the highest 
planting density of 80 plants/ 4m2, while minimum 
(1049 67 g) was recorded at planting density of 40 
plants/ 4m2. The same result was found by Farrag 
(1995) who reported increased single bulbs at high 
planting density. The argument sponsored in the 
foregoing discussion is hold true in this case. 

 
It is cleared from table-II that Terich-02 and Swat-1 
produced maximum weight (1515.44 and 1460.39 g) 
of single bulbs, respectively, while minimum was 
recorded in Gilassi local (1090.61 g). 
  
Weight of double (Splitted) bulbs 
The data in Table-III revealed that planting density 
exhibited non-significant effects on weight of double 
bulbs, however on average basis highest double bulbs 
weight (609.39 g) was recorded at planting density of 
60 plants/ 4m2, whereas the lowest (476.72 g) was 
recorded at planting density of 40 plants/ 4m2. 
 
The varieties depicted non-significant impacts over 
the weight of double bulbs (table-III) however; the 
heaviest weight of splitted bulbs (552.00 g) was 
found in Terich-02, while the lowest was noted in 
Gilassi local (495.67 g).  
 
Bulbs Yield  
The data in Table-III showed that maximum yield 
bulbs (7072 kg ha-1) was produced at density of 80 
plants/ 4m2 while minimum yield of bulbs (5133 kg 
ha-1 was recorded at planting density of 40 plants/ 
4m2 Our results are alike with the findings of 
Chaudhry et al. (1990).  
 
A perusal of data in Table 111 revealed that yield 
was highly significant among the onion varieties. 
Maximum yield of bulbs (7117 kg ha-1) was noticed 
in Terich-02, whereas, the minimum was yielded by 
Gilassi local (4775 kg ha-1). 
 
CONCLUSIONS AND RECOMMENDATIONS 
Lower density of 40 plants/ 4m2 has been found to 
increase the number of leaves per plant and weight of 
large size bulbs. The increase in planting density upto 
60 Plants/4m2 has been observed to exhibit optimum 
results. Planting density at 80 plants/4m2, exhibited 
negative impacts on all parameters except the total 
yield of bulbs. 
 
In this experimental   trial, onion variety Terich-02 
(from Afghan-White) has been screened-out to have 
better performance for most of the parameters. Swat-
1 has also shown better results for some of the 
parameters, while Gilassi (Bara Local) has been 
failed to manifest their superiority.    

i. Greater number of leaves plant-1, weight of 
large bulbs and minimum weights of small, 
single and double bulbs were obtained at lower 
planting density of 40 plants/ 4m2. Hence, the 
planting density of 40 plants/ 4m2 is 
recommended,  
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ii.  The var. Terich-02 showed better performance 
in regard to weight of medium, large and 
single bulbs and total yield. Since the var. 
Terich-02 is recommended under the agro-
climatic conditions of Peshawar.  

iii.  The soil of Malakandher Farm Agricultural 
University, Peshawar becomes hard upon 
drying, and unsuitable for underground 
vegetables.   Therefore, it is not recommended 
for onion production. 

Table-I: Effect of planting density on onion varieties for number of leaves, leaf length {cm) and 
smallsize bulbs weight (g) 

 
Planting Density /4m2 Varieties 

40 60 80 

Means 

Number of Leaves/ plant-1  

Swat-l 13.60 13.33 11.43 12.79 b 

Terich-02 14.90 14.00 12.43 13.78 ab 

Gilassi local 1590 1517 1460 15 22 a 

Means 14.80 a 14.17 ab 12.82 b  

Leaf Length (cm): 

Swat-l 48.73 52.47 54.40 51.87 

Terich-02 45.37 48.20 50.87 48.14 

Gilassi local 49.27 50.00 52.27 50.51 

Means 47.79 b 50.22 ab 52.51 a  

Weight of Small Size Bulbs (g): 
 
Swat-l 
 

145.83 
 

457.83 
 

847.33 
 

483.67 
 

Terich-02 
 

192.50 
 

236.50 
 

587.00 
 

338.67 
 

Gilassi local 
 

207.00 
 

448.83 
 

780.00 
 

478.61 
 

Means 
 

181. 78 c 
 

381. 06 b 
 

738.1 la 
 

 
 

Any two means in their respective group not sharing a common letter (s) are significantly different using LSD test at 
5% level of probability. 
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Table II: Effect of planting density on onion varieties for medium size bulbs weight (g), large size bulbs 
weight (g) and single bulbs weight (g).  

Plating density/4m2 
 

Varieties  
 

40 
 

60 
 

80 
 

Means 
 

Weight of Median Size Bulbs (g): 
 

Swat-1 
 

70033 
 

895.67 
 

1049.17 
 

881. 72 a 
 

Terich-02 
 

836.50 
 

985.00 
 

1163.50 
 

995.00 a 
 

Gilassi local 
 

591.00 
 

60700 
 

662 S3 
 

620 28 b 
 

Mean 
 

709.28 
 

829.22 
 

958.50 
 

 
 

Weight of Large Size Bulbs (g): 

Swat-l 
 

688.70 
 

555.20 
 

456.00 
 

566.63 ab 
 

Terich-02 
 

867.17 
 

76650 
 

593.50 
 

742 39 a 
 

Gilassi local 
 

605.00 
 

404.67 
 

129.00 
 

379.56 b 
 

Mean 
 

720.29 a 
 

575.46 ab 
 

392.83 b 
 

 
 

Weight of Single Bulbs (g):  
 

 
 

 
 

Swat-1 
 

1183.17 
 

1371.17 
 

1826.83 
 

1460.39 a 
 

Terich-02 
 

1091.83 
 

1432.00 
 

2022.50 
 

151 5.44 a 
 

Gilassi local 
 

874.00 
 

925.17 
 

1472.67 
 

1090.61 b 
 

Means 
 

1049.67 b 
 

1242.78 b 
 

1774.00 a 
 

 
 

Any two means in their respective group not sharing a common letter (s) are significantly different using LSD test at 
5% level of probability. 
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Table III: Effect of planting density on onion varieties for splitted (double) bulbs (g) and total yield of 
bulbs (kg ha-1). 

 
Planting Density/4m-2 

 
Varieties 
 

40 
 

60 
 

80 
 

Means 
 

Weight of Splitted Bulbs (g): 
 

Swat-1 
 

516.33 
 

487.33 
 

650.83 
 

551.50 
 

Terich-02 
 

390.33 
 

683.17 
 

582.50 
 

552.00 
 

Gilassi local 
 

523.50 
 

657.67 
 

305.83 
 

495.67 
 

Means 
 

476.72 
 

609.39 
 

513.06 
 

 
 

Total Bulbs Yield (kg ha-1): 
 

Swat-1 
 

4850 d 
 

5492 c 
 

7667 a 
 

6003b 
 

Terich-02 
 

6442 h 
 

6950 b 
 

7958 a 
 

7 1 17 a 
 

Gilassi local 
 

4108e 
 

4625 dc 
 

5592 c 
 

4775 c 
 

Means 
 

5l33c 
 

5689 h 
 

7072 a 
 

 
 

Any two means in their respective group not sharing a common letter (s) are significantly different using LSD test at 
5% level of probability. 
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