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EXTENDED ABSTRACT

C hilli is one o f  the m ost im portan t cash crops grow n in Sri Lanka. It has becom e 
an essential ingredient in Sri Lankan m eals. Though the potential y ield  is approxim ately  
15 t/ha  fo r green chilli and 3.5 t/ha fo r dry  chilli, the national average y ield  in 2014 is 
about 5.13 t/ha  and 1.01 t/ha  for green chilli and  dry chilli respectively (A gstat, 2015). 
This indicates a  large yield gap leading w ith  a very  low  productivity  o f  chilli crop. A 
field experim ent w as carried out at the Field C rops Research and D evelopm ent Institute, 
M ahailluppallam a (D L lb  agro-ecological region) o f  Sri Lanka during M aha  2011/2012, 
Yala 2012 and M aha  2012/2013 seasons w ith the  objective o f  identifying a  package o f  
practices that includes com post application , m ulching  and deep ploughing to  enhance the 
grow th and  yield  o f  chilli. The experim ent consisted  o f  tw o plough depths (D eep, 50-60 
cm and norm al, 20 cm ) in the m ain plot, m ulching  a t the rate o f  5 t/ha  (G iiricid ia  m ulch 
and no m ulch) and organic m anure application at the  rate o f  10 t/ha  (com post application 
and no com post) in sub plots. Three soil m anagem ent practices w ere tested  in a  split p lot 
design w ith  three replicates. The depth to  the gravel layer was at 40 cm  in the tested 
location. The chilli variety M I G reen w as used as the  test crop.

L and preparation w as done separately  fo r deep ploughing b lock and norm al 
p loughing  block. The norm al ploughing b lock  w as prepared using the disk plough and the 
deep ploughing  b lock was prepared by a  backhoe m achine to turn the soil up to  a  depth o f  
60 cm. T hereafter, the sub plots w ere prepared  w ith in  the main plot. C om post m ade using 
straw  and cattle m anure was applied one w eek before planting at the  rate o f  5 t/ha  and  
one m onth  after planting at a  rate o f  5 XJ ha to  the  beds o f  the relevant treatm ents and 
m ixed w ell w ith the soil. A ir dried G iiricid ia  leaves w ere applied as a m ulch at the rate o f  
5 t/ha  (d ry  w eight basis) to the relevant treatm ents a t one and tw o m onths a fte r planting. 
For the second and third seasons, to  test the  long term  im pact o f  deep p loughing  over 
seasons, experim ental field w as prepared using m am oties w ithout using disk  plough or 
backhoe m achine. Thus, the land preparation treatm ent (deep p loughing  and norm al



p lou gh in g ) w as applied  o n ly  o n e  tim e during the three season s o f  the experim ent. D uring  

the Yala 2 0 1 2  season  the rainfall w as very  low  and due to lim itation  o f  irrigation w ater  

the crop cou ld  not con tin u e for m ore than three red ch illi p icks.

C om pared to the in itial v a lu es  at the site, bulk den sity  reduced w ith  p lough ing. 

T h e bulk d en sitie s  o f  deep  p lou gh ed  p lots w ere  low er com pared  to the norm al p loughed  

plots at 3 5 -4 0  cm  so il depth su g g estin g  that the so il layer w as loosen ed  due to deep  

p lou gh in g . A t the end o f  the season , it w as clearly  sh ow n  that the bulk d en sity  in the top  

layer rem ained  sam e w ith  surface com p action  due to  cultural practices and surface  

irrigation w h ile  the layer b e lo w  25 cm  had m aintained  low er bulk d en sity . T he bulk  

d en sity  has reduced  in the 2 nd season  both in deep  p lou gh ed  and norm al p loughed  

treatm ents. A lth ou gh  d eep  p lou gh in g  w a s not don e at the co m m en cem en t o f  the 2 nd 

season  the addition  o f  g lir ic id ia  and co m p o st m ay h ave contributed to reduce the bulk  

d en sity  v a lu es .

In first tw o  sea so n s  {Maha  2 0 1 1 /2 0 1 2  and Yala 2 0 1 2 ) , the sh oo t dry w e ig h t at the 

h arvestin g  stage  (1 2 0  d ays after p lan ting) w a s s ig n ifica n tly  h igher in the deep  p loughed  

p lo ts than the norm al p lou gh ed  p lots. T he e ffe c t o f  d eep  p lou gh in g  w as not s ign ifican tly  

d ifferen t during the 3 rd season  {Maha  2 0 1 2 /2 0 1 3 )  for the sh oot dry w eigh t. T he p o sitiv e  

im pact o f  d eep  p lo u g h in g  on th e plant grow th  m ay have reduced  w ith  tim e. T he root dry 

w e ig h t w a s  s ig n ifica n tly  h igher in the d eep  p lou gh ed  p lots than the norm al p loughed  

p lots o n ly  during th e 1st season . T h is su g g ests  that the e ffe c t  o f  deep  p lou gh in g  w as  

lim ited  to  on e  season  and the im pact reduced  w ith  tim e. W ith the d eep  p lou gh in g  

com p act layer is broken and th e roots are a llo w e d  to  penetrate into d eep er layers.

Interaction  e ffe c ts  o f  the ap p lied  treatm ents on dry ch illi y ie ld  w ere not 

sig n ifica n t. T h e integrated  e ffe c ts  o f  the app lied  treatm ents sh ow ed  that the total y ie ld  

w a s s ig n ific a n tly  h igh er during the M aha  2 0 1 1 /2 0 1 2  season  havin g  y ie ld  advantage o f  

136 % in th e treatm ent w h ere d eep  p lou gh ed , co m p o st and g lir ic id ia  m ulch  w ere applied  

than the control w h ere norm al p lou gh ed  and nor co m p o st or g lir ic id ia  m ulch  w ere added. 

T he y ie ld  in the treatm ent w h ere  norm al p lou gh in g , co m p o st and g lir ic id ia  m ulch  w as  

ap p lied  w as h igher than the treatm ent w h ere deep  p lou gh ed  but g lir ic id ia  or com p ost w as  

not app lied . T h erefore, in a situation  w h en  the deep  p lou gh in g  is im p ossib le  even  in the 

sh a llo w  depth so ils  ap p lication  o f  co m p o st and m u lch in g  w ith  g lir ic id ia  leaves w ill 

en h an ce the y ie ld  by about 6 9 % .C om pared to the M aha  2 0 1 1 /2 0 1 2  season  the y ie ld s  

w ere very  m uch lo w er  during thzJYala  2 0 1 2  season  as the drought con d ition s prevented  

irrigation w ater su p p ly  and the crop cou ld  not con tin u e for m ore than three p icks o f  red 

c h illi. A p p lica tion  o f  poultry m anure at 5 t/ha, co ir dust at 5 t/ha and straw m ulch at 4  t/ha



com b in ed  w ith  h a lf  the quantity o f  recom m en d ed  ch em ica l fertilizer proved  to be the best 

com b in ation  to obtain  s ig n ific a n tly  h igh er (36% ) rice  y ie ld  than usual nutrient 

m anagem ent practice (Jayasundara, 2 0 0 1 ).

N um b er o f  p od s per h ill and dry ch illi y ie ld  w ere s ig n ifica n tly  h igher in the deep  

p lou gh ed  p lots than the norm al p lou gh ed  p lo ts  o n ly  during th e M aha  2 0 1 1 /2 0 1 2  season . 

T h is is b ecau se  o f  the better grow th  o f  p lants in the deep  p lou gh ed  p lo ts  w ith  m ore  

biom ass. T he p o sitiv e  im pact o f  d eep  p lo u g h in g  on num ber o f  p od s per h ill and dry ch illi 

y ie ld  w as not sh ow n  in the 2 nd and 3 rd sea so n s  in d icatin g  that th e e ffe c t  o f  deep  p lou gh in g  

had reduced w ith  tim e. A  study d on e in India  w ith  groundnut sh o w ed  a s ig n ifica n tly  

higher m ean p lo t y ie ld  under annually  d eep  p lou gh ed  p lo ts  than sh a llo w  p lou gh in g  

(Sharm a et al., 2 0 1 4 ).

T he dry c h illi y ie ld  w as s ig n ific a n tly  h igh er in the treatm ents app lied  w ith  

g lir ic id ia  m u lch  than th e  treatm ents w ith  n o  m ulch  in all three sea so n s. T he p o s itiv e  

im pact o f  m u lch in g  on the y ie ld  w a s  due to  addition  o f  organ ic  m atter from  the g lir ic id ia  

m ulch , additional nutrients from  them  and m oistu re  con serva tion . T he num ber o f  pods  

per h ill and dry ch illi y ie ld  w ere  s ig n ific a n tly  h igh er in the treatm ents ap p lied  w ith  

co m p o st than the treatm ents w ith ou t co m p o st during the 1st and 3 rd sea so n s. T hat is  due to  
additional nutrients from  co m p o st and p h ysica l and b io lo g ica l im p rovem ent o f  the so il 
due to  co m p o st app lication . A p p lica tio n  o f  co m p o st at the rate o f  10 t/ha and  

recom m end ed  le v e ls  o f  N , P and K  fertilizers in creased  th e  num ber o f  p od s per h ill and  

dry c h illi y ie ld  in the presen t study. D eep  p lo u g h in g  up to  5 0 -6 0  cm  depth en h an ced  the  

grow th  and y ie ld  o f  ch illi in s o ils  h a v in g  sh a llo w  depth to  th e gravel layer. A p p lica tion  o f  

co m p o st at the rate o f  10 t/ha and g lir ic id ia  m ulch  at the rate o f  5 t/ha im proved  grow th  

and y ie ld  o f  ch illi. In situ ation s w h ere  d eep  p lo u g h in g  can n ot be practiced  in so ils  h av in g  

sh a llo w  depth to  the gravel layer, ap p lication  o f  co m p o st at the rate o f  10 t/ha and  

g lir ic id ia  m ulch  at the rate o f  5 t/h a  co u ld  be recom m en d ed  as v ia b le  crop m an agem en t  

practices to  en h an ce the grow th  and y ie ld  o f  ch illi.
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