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IN T R O D U C T IO N

Capsicum (C apsicum  annuum  L f  can be grown throughout  the  year up 
to an elevation o f  about  1500m (Technoguide. 1990). The total extent o f  
capsicum cultivated in Sri Lanka was 3193 ha in 2007 and the annual 
production was 14,089 mt. (Agstat,  2008). The extent cult ivated in Baduiia 
and Moneragala  district was 667 ha and it was around 20 %  o f  the total extent 
o f  capsicum cultivated in 2007. (Agstat. 2008). T w o varieties o f  capsicum. 
CA-8 and Hungarian yellow wax (HY W ) are recommended for cult ivation by 
the Department  o f  Agriculture in Sri Lanka (Technoguide,  1990). H Y W  is the 
most popular  variety in Up Country Intermediate Zone (UCIZ) due to its fruit 
quality and high yield potential. High level o f  m anagem ent  is required to 
produce a successful capsicum crop with acceptable  quality. Poor  m anagem ent  
o f  the crop can seriously affect the yield and pod quality (Lovatt  et al.. 2005). 
Capsicum plants grown at close spacing generally produce more upright 
plants, higher fruits vieid and more pods per unit area, but fruit yield per plant 
is low. Similarly, growth and reproductive potential o f  individual plants are 
reduced at high plant densities, but this is compensated by plant populations 
(Macengahama et a l .. 2009). Determinate  Capsicum cultivars in general,  
occupy less space and can thus be planted more densely (Guptha.  1 992).

in the Upcountry Intermediate Zone, vegetable cult ivation in paddy 
fields is done during the ya la  season and to some extent  in upland during 
m aha  season. Yield o f  capsicum vary considerably depending on climatic  
conditions o f  the cropping season, pest and disease incidence and cultural 
practices.' Capsicum-growers use different planting densit ies especially for 
intra row spacing. Most farmers use very high plant densities, with high 
fertilizer rates, that results in high cost o f  cultivation (Rs. 250.040 ha) 
(DOA.2008).  Therefore some farmers make profit while others failed heavily. 
Sub optimal plant population results in high weed infestations and yield 
reduction. To overcome these problems, it is necessary to determine opt imum 
plant densities for capsicum production in the region.
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M A T E R IA L S  A N D  M E T H O D S

An experiment: was conducted at the Regional Agriculture Research 
and Developm ent  Centre.  Qandaravveia during 2007 and 2008 vaia  seasons. 
The experimental  design was ranaomized complete  block design with tour 
replicates. Variety Hungarian Yellow Wax was used tor the trials. Four
different spacing (30x8cm. 30x1 0cm. 30x20 cm and 30x25cm* were evaluated 
along with the D epar tm ent  of Agriculture iD O A f recommenciec spacing of 
3 0 x 1 5cm. The D O A  recom m ended  spacing between rows (30cm j. tor  the 
variety Hungarian Yellow W ax was not changed am ong the t reatments  while
spacing within the row was changed depending on the treatments.  Ail the 
other crop m anagem en t  practices were carried out as the recom m ended  b\ the
DOA.

The num ber  and weight  o f  good quali ty pods in every piuck were 
measured as the marketable  yield (Table L). Border effects were avoided bv 
not harvesting border rows.

Pod qualify an a lysis

Pod length, girth and the pod quality were measured using randomiy 
selected samples.  Length was measured from the calyx margin to the apex o f  
the pod and highest girth was taken around the pedicel o f  the pod. Three 
different parameters  were  used for the evaluation o f  pod overall quality (Tabic 
F). Pod quali ty variations were analyzed by.ranking method.

Table 1. Used criteria to evaluate the pod quality

Q uality Size A ppearance Pest d isease  D am ages

B ad Smal l  or Defo rm it i e s ,  w r in k l ed  or Pods  wi th Pes t  d is ea se
norma! cur led d a m a g e s

G o o d N o r m a l With  shiny  a p p e a r a n c e  
C o n e  or no rm al  s h ap e d

W i thou t  Pes t  and  disease  
d a m a g e s

Smal l  pods-  length  - 8 cm  o  .Gir th  >; N o rm a l  s ized p o d s -L e n g tn -  8 cm  Gir in-  o a i r -

Light in tercep tion  and G round cover  by the canopy

L ight in tercep tion : To identify the effect o f  light harvesting index by the
crop and light penetrat ion to the ground, light intensity around canopy  at one 
foot above ground level was measured using a light meter  (V L  Fong. Model 
YF I 72) at 50%  flowering.

G round C over by the Foliage: Four square feet frame was used to measure 
the ground cover,  it was placed randomly over the canopy  between two plants
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and visual estimates on ground cover by the canopy was recorded in 5 places 
each plot.

Weed infesta tion:  Percentage o f  weed coverage in each density level was
also measured in two randomly selected four square feet area in each plot. 
The area covered by the weeds was taken as a percentage in each sample.

RESULTS A N D  DISCUSSION

Variations in plant populations significantly influenced (p<0.05) the 
total vield/ha during vala  seasons (Table 3). As plant spacing within the row 
decreased from the recommended plant spacing o f  30x15 cm to 30x10 cm. or 
increasing plant population from 167.000 to 250.000. the total yield per 
hectare increased bv 87% in 2008 and 27% in 2007. Further decrease in within 
row spacing below 10cm. the yieid decreased by 28% in 2008 and 38 %  in 
2007. Macengahama er al. (2009) found a similar trend when Capsicum plant 
population! increased from 35,000 through to 65.000 plants/ha, total fruit yield 
increased by 22-65 % but yield declined by 24 % at 80.000 plants/ha. 
Increasing within row plant spacing above 10 cm also had a significantly 
negative effect on yield and the lowest yield was observed at 30x25cm spacing 
in both years (Table 2). Pod yield per plant was also significantly affected by 
the differences in densities (Table 2). Higher per plant yield as well as the total 
number o f  pods per plant were observed in the 30x10cm spacing level in "both 
years. Similar behavior was also suggested by Bosland and Votava ( 2000).

Table 2. The effect of plant density on marketable yieid. yield per plant and pod number 
per plant of capsicum in 2007 and 2008 y a la

Treatments P lant M arketable y ie ld  V ie ld /p la in  Total N um ber o f
population <M t/hai (g) pods p er  plant
No/"h a  ___________________________________________________________________

2008 2007 2008 2007 2008 2007

3 Ox OS cm 31 2500 ! 7.07b ! 1.4 be 8 1.94 b 58.3b 10.0b 10b
30x10 cm 250000 23 .68a 18.26a 142.12a 73 .04a !9a 3 7a

30 x 15 cm 167000 12.68b 14.4ab 1 14. l ab 63.2b 14ab 1 5ab
30 x 20 cm 125000 17.71b i 5.2a'n 92.53 b 68.0 b 14.75ab 3 4a b
30 x 25 cm 100000 15.57b 10.7bc 79.06b 56.1 be 10.25b 10b
CY 23.5 25.2 24.5 25.9 22.1 73 7

Means  with the same letters are not signi ficant ly different  at p=0.05.

Although Bosiand and Votava (2000) stated that by reducing the plant 
spacing o f  capsicum, the pods have become small. The density levels in this 
experiment did not significantly affect the pod quality parameters (Table 3). 
Hence, normal sized pods in iength and girth (length 8cm<. Girth-6cm<) could 
be harvested by all treatments densities (Table 3 ).
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T a b le  3 .T h e E ffe c t o f  p la n t sp a c in g  on v a r ia tio n s  o f  pod q u a lity .

Treatm ents Length  (CM ) * G irth(cm )  * P od  qua lity

3 0 , \  0 8  c m 1 3 .6 7 . 9 G o o d

3 0 x 1 0  c m 1 3 .9 8 .5 G o o d
3 0  x  15 c m 1 4 .3 8 . 9 G o o d
3 0  x  2 0  c m 1 3 .5 8.2 G o o d

3 0  x  2 5  c m 1 3 . 7 7 . 6 G o o d

C V 9 . 1 9 10.1 2 5 . 2 5
* M e a n  w e r e s i g n i f i c a n t l y  n o t  d i f f e r e n t  a t  p = 0 . 0 5 .

Dry and hot weather  condit ions in yalct increased incidences o f  Thrips
and Mites damages .  Pest dam ages were recognized by leaf curls, leaf  and pod
deformities and patches on leaves and pods. Less num ber  o f  pest damages
were observed in the spacing level o f  30x1 0cm (37.5% in 2008 and 17.0 % in
2007) though the differences were not significant (Table 4).

• T a b le  4. P est and  D isea se  in c id e n c es  in d if fe r e n t p la n t d en s it ie s  o f  ca p sicu m

(°/o) p lan ts w ith
(%) p lants d a m a g ed  hv Pests

Treatm ents D isease sym ptom s
2008 2007* 2008 2 0 0 7 *

3 0 x  0 8  c m 8 7 . 0 a 14.  9 5 5 . 0 a b 20.0
3 0 x 1 0  c m 6 1 . 0 b 15 .5 3 7 . 5 b 1 7 .0

3 0  x  15 c m 7 7 . 9 a b 2 0 . 3 5 7 . 5 a b 2 3 . 3
3 0  x  2 0  c m 8 l . 3 a b  ' 2 0 . 3 5 1 , 3 a b 21.0
3 0  x  2 5  c m 86. 0 a 1 9 .7 6 5 . 0 a 2 3 . 1
C V 1 7 . 9 1 8 . 9 20.0 1 4 .6

M e a n s  w i t h t h e  s a m e  l e t t e r s  a r e  n o t s i g n i  fi c a n d y d i f f e r e n t  a t  p== 0 . 0 5 .  * M e a n  w e r e
s i g n i f i c a n t l y  n o t  d i f f e r e n t  a t  p = 0 . 0 5 .

Light intensity is comparat ively  low around the canopy  level in high 
densities (Lovatt  el a!., 2005). Though there is a s ignif icant reduction in light 
intensity under  close spacing in this study, it did not significantly affect the 
plant height recorded (Table 5). Since the row spacing was same in all 
treatments , the branching was not significantly affected with the density 
changes  in both seasons (Table 5). At higher  densi ties  close spacing has given 
more  than 85%  o f  spatial coverage  in 2008 (Table  5). Hence the close spacing 
resu l ts 'changes  in microcl imatic  conditions around the canopy. It reduces the 
light intensity and tempera ture  and increases the relative humidity  inside the 
canopy. The results were similar in both seasons. Low tempera ture  and slow 
wind speed has negatively affected on spreading o f  mites and Thrips in yala. 
The heavy canopy  coverage  and low light intensity in close spacing reduced 
the weed populat ion on the ground.
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T ab le  5. T h e e ffec t o f  p lan t d en sity  on grow th  p a ra m eters  an d  m icr o c lim a tic  co n d itio n s  
in su rro u n d in g  area in 2 0 0 8 y a la

Treatment
Light 
intensity  
(lux x  10)

Plant height 
(Inches)

B ranch ing* 
(no. o f  
branches)

G round  
cover by  
canopy  
(4 sqft) %

P ercentage o f  
w eeds (4 sq/i)

8 x 3 0  c m 5 6 0 c 14 . 6 a b 8 88a 2 4 d  '
1 0 x 3 0  c m 5 9 3 c 1 4 . 7 a b 10 8 5 a 2 6 d
1 5 x 3 0  c m 6 5 9 b c 1 3 . 4 b 10 5 7 b 4 0 c d
2 0  x  3 0  c m ' 8 2 7 a b 16 .  l a 9 5 5 b 4 6 c
2 5  x  3 0  c m 1 0 2 5 a 1 4 . 6 a b 9 5 0  b 6 2 a b
C V 1 8 .7 3 8 . 7 2 3 . 4 3 2 . 7 1 9 . 3 8
M e a n s  w i t h  t h e  s a m e  l e t t e r s  a r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t  a t  p = 0 . 0 5 .  * M e a n  w e r e  s i g n i f i c a n t l y  
n o t  d i f f e r e n t  a t  p = 0 . 0 5 .

:  CO N C LU SIO N S

Hi gher yield o f  capsicum (23.68 mt/ha) can be obtain by using 30x10 
cm in Up country intermediate zone instead o f  using DO A  recommendation  
while using fertilizer rates as recommended by the Department  o f  Agriculture 
in yalci season.
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