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INTRO DUCTIO N

O nion (Allium  cepa L .) is considered as the  second m ost im portant vegetable and 
the most w idely  used spice in the w orld. C hina is th e  m ajor onion producer in the w orld  
which produces about 20,907,759 m t (N isha, 2016). Sri Lanka produced 1,505,30 m t o f  
onion in 2015 (D CS, 2015). Red onions are a  m ajor com ponent in the diet o f  Sri Lankan 
households and a high value cash crop o f  the  D iy  and Interm ediate Zones (Selvarajah and 
Sivarajah, 2014). C luster onion (R ed onion) production in Sri Lanka is 61,200 m t in 2015 
(DCS, 2015). V ethalan, Thinnavely Red, Jaffna Local and Thelulla Selection are the 
cultivars tha t are cultivating in Sri Lanka. R am baw a W hite is not cultivated and it has a  
tendency for popularized in cultivated  area. These cultivars are grow n a t d ifferent spacing 
in each location. Therefore, finding o f  best p lan t density  for different cultivars is 
important for the quality and yield  o f  the c luster onion. G eom etrical properties such as 
size, shape and area are essential for analysis o f  the  behaviour o f  the  onion product 
during processing or during design o f  any equipm ent fo r processing and storage (K averi 
and Thirupathi, 2015). This study aim ed a t investigating the effect o f  p lant density  and 
cultivars for geom etrical characters o f  the bulb and y ield  o f  the cluster onion.

M ATERIALS AND M ETHODS

The held experim ent w as conducted at the R egional A gricultural R esearch and 
D evelopm ent C entre, A ralaganw ila (DL 2b), Sri L anka during the 2014 Yala season. 
Treatm ents w ere arranged in random ized com plete b lock  design w ith three replicates. 
Plot size w as lm  x l m . Factorial com bination is consisted  w ith tw o factors having  three 
row spacing (8 cm x8 cm, 10 cm  x 10 cm and 15 cm x 15 Cm ) w ith 156, 100 and  44/m 2



plant densities w ith five cultivars (Jaffna Local, V ethalan, Thinnavely R ed, R am baw a 
W hite and  Thelulla Selection). A ll the  o ther cultural practices w ere done according to  the  
D epartm ent o f  A gricu lture recom m endation . B ulbs w ere separated 2 w eeks afte r 
harvesting from  th e  cluster and  10 random ly selected  bulbs w ere used to  m easure  
geom etrical characters viz., po lar d iam eter (m m ), equatorial d iam eter (m m ) and shape 
index. Polar d iam eter (D p) and equatorial d iam eter (D e) o f  bulbs w ere m easured  w ith  
0.01 m m  least count o f  digital v ern ie r caliper. Polar diam eter is the distance betw een the  
onion crow n and the  po in t o f  roo t attachm ent to  the  onion, whereas, equatorial d iam eter 
is the m axim um  w id th  o f  the onion in a  p lane perpendicular to the polar diam eter (K averi 
and Thirupathi, 2015). Shape index  (SI) w as defined  as the ratio o f  the  equatorial 
d iam eter to  the po lar diam eter (E quation  1). A spherically  shaped onion having  a  shape 
factor o f  one. O blate onions have a shape facto r >  1 and <  1 for the prolate shape (E ssa  
and G am ea, 2003).

SI =  P o lar d iam eter/ Equatorial d iam eter (Equation 1)

Total bulb y ie ld  w as m easured  and  the  m ean values subjected to the  A nalysis  o f  
V ariance (A N O V A ) using SAS version  9.1 com puter softw are (SAS, 2008) and  m ean  
separation w as done using  D uncan M ultip le R ange T est at a  — 0.05.

RESULTS AND DISCUSSION

R esults indicate that there  w ere no  significant interaction (P  >  0.05) b e tw een  
variety  and  plant densities (row  spacing) on total yield, polar d iam eter, equ a to ria l 
d iam eter and shape index at 0.05 %  probability  level. M ain effect o f  varie ty  d id  n o t 
significantly  affect (P  >  0.05) on total bu lb  y ield w hereas plant density s ig n ifican tly  
affected (P <  0.05) on the  total y ie ld  o f  the  c luster onion (Table 1). The to tal bu lb  y ie ld  
has decreased w ith the  increase o f  the  row  spacing from  8 cm to 15 cm. K ahsay  e t ah 
(2013) also found the  decreasing o f  onion y ield  w ith the increasing o f  intra row  sp ac in g . 
B ut G ashua and A bbator (2013) indicated the  opposite resu lt to this.

R aw  spacing did not significantly  (P  >  0.05) affect on the polar d iam e ter w h ile  
variety  had an effect (Table 2). K ahsay et ah  (2013) also revealed this resu lt w h e rea s  
found the significant effect o f  the  intra raw  spacing to  the bulb length. V arie ty  V e th a lan  
show ed the highest po lar diam eter (25.9  m m ) and the highest equatorial d iam e te r (2 3 .8  
m m ). V arie ty  and raw  spacing significantly  affect for the equatorial d iam eter and  sh ap e  
index. R ow  spacing 15 cm x 15 cm gave the h ighest equatorial d iam eter (2 0 .6  m m ). 
Thelulla Selection, Jaffna Local and R am baw a W hite showed the h ighest shape  in d ex .



Row spacing 8 cm x 8 cm showed the highest shape index (1.43) and row  spacing 15 cm  
x 15 cm show ed low est shape index (1.15). W hen raw  spacing increases equatorial 
diam eter o f  bulb tended to increase, decreasing the shape index o f  the bulb.

Tablel. Effect o f variety/cultivar and row spacing for total yield of cluster onion.

Treatments Total Yield (t/ha)
V a r iety/C u It i va r
Jaffna Local 8 .6  a
Vethalan 8 .8  a
Thinnavely Red 6 .6  a
Rambawa White 8 .1  a
Thelulla Selection 6.5 a
C V % 37.2
Row spacing
8cm x 8cm 1 1 .0 a
10cm x 1 0 cm 7.0 b
15cm x 15cm 5.5 b

c v % 37.2
Note: Means followed by the same letter in each column are not significantly different at p =  0.05.

Table 2. Effect o f variety and row spacing for Polar diameter, equatorial diam eter and shape 
index.

Treatments Polar diameter (mm) Equatorial diameter (mm) Shape index
Variety/cultivar
Jaffna Local 2 2 .8  be 18.0 be 1.29 ab
Vethalan 25.9 a 23.8 a 1.09 b
Thinnavely Red 23.7 b 2 0 .1  b 1 .18b
Rambawa White 23.1 be 16.5 cd 1.44 a
Thelulla Selection 2 1 .2 c 14.9 d 1.47 a
c v % 9.64 13.6 19.1
Row spacing
8cm x 8 cm 23.7 a 17.3 b 1.43 a
10cm x 1 0 cm 2 2 .8  a 18.1 b 1.29 ab
15cm x 15cm 23.5 a 2 0 .6  a 1 .15b
c v % 9.64 13.6 19.1

Note: Means follow ed by the same letter in each column are not significantly different at a  =  0.05.



C O N C L U S IO N

H igh bulb y ield  could be obtained  by  planting cluster onion at 8 cm x 8 cm 
spacing (156 plants/m 2) irrespective o f  the  cultivar used in the study. Therefore, 8 cm x 8 
cm spacing is suitable for all the cultivars. P lant density did not affect on the polar 
diam eter and p lant density and  cultivar affect for equatorial diameter. Polar diam eter 
depends on the cultivars. Therefore, designing o f  grading machine depends on the 
cultivar and plant density. B ig  bulbs can be taken by decreasing plant density and 
V ethalan is suitable for production o f  large size bulbs. Shape index o f all the cultivars 
with the different densities get >  lvalue. Therefore, they all take oblate shape.
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