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ABSTRACT
The objectives of the study were to assess quality of clove produce at the producers’ level and to suggest 

appropriate measures to improve quality.
A questionnaire survey was conducted to collect data on the practices contributing to the quality of clove. Sixty 

farmers were randomly selected, 20 from each Agrarian Services Center areas: Tenna, Elkaduwa and Ukuwela of the 
Ukuwela Divisional Secretariat Division. A clove sample of 300g was collected from each respondent to assess 
physical quality parameters against the specifications formulated by the Sri Lanka Standard Institution.

One third of the respondents have produced grade 1 produce while 53% have produced grade 2. The rest (14%) 
has produced grade 3 quality produce. The variables: method of drying, sieving of baby clove and extraneous matter 
and type of labor used for clove harvesting have a significant effect on the quality of clove produce. The clove 
produce examined are in conformity to the SLSI standards with respect to content of baby clove and khuker clove. 
However, the extraneous matter and moisture content were excessively high in grade 2 and 3. The color of all three 
grades was unsatisfactory. Use of artificial dryers and drying of clove produce on mats are possible options for 
improving drying and enhancing color. All clove grades have a considerably higher proportion of damaged buds 
ranging from 15-30% indicating an undesirable situation. Careful handling is needed to minimize this defect.

It is also important to revise the existing quality standards for clove produce by introducing additional 
parameters such as maximum permissible percentage of damaged buds by mass (preferably less than 10%) and 
mother clove percentage by mass.
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INTRODUCTION
E xport A gricu ltu re  C rops (E A C ) has em erged  as 

a prom inent sector in the e c o n o m y  o f  Sri Lanka. T he  
E A C  contributes 2% to  the G ross D o m estic  Product 
(G D P ). T h e im portant crops in th is group are: 
c in n am on , b lack  pepper, c lo v e , n u tm eg, cardam om , 
van illa , c o ffe e , c o c o a  and essen tia l o il producing  
crops such  as c itro n e lla  and lem ongrass.

C lo v e  {Eugenia caryophyllus) is an evergreen  
tree b e lo n g s  to  fa m ily  M yrtaceae and gen u s E ugen ia . 
It is m a in ly  grow n  in K andy, K ega lle ,M ata le , 
K urunegala , R atnapura and N u w ara  E liy a  districts. 
T he total c lo v e  exten t in Sri Lanka is ap p roxim ately  
10700  hectares (A n o n , 2 0 0 3 ) . T h e total quantity o f  
c lo v e  prod u ce, as c lo v e  buds, exported  during 2 0 0 3  
w as 1 6 1 5 .7  m t va lu ed  5 3 9 .7  m illio n  rupees (A n on , 
2 0 0 3 ).

C lo v e  is grow n  to  an e lev a tio n  o f  about 1000m  
m ean sea  le v e l. W ell drained loam y so ils  rich  in 
organ ic m atter are m ore su itab le  for c lo v e  cu ltivation . 
Suitab le tem perature range is 2 0 °  C to 3 0 °  C and an  
annual rainfall o f  1750  to 2 5 0 0 m m  is a lso  required. 
D ry periods alternate w ith  m o ist o n es are needed  for  
su ccessfu l f lo w er in g  (A n o n , 2 0 0 2 ) .

M ain harvestab le part o f  c lo v e  is unopened  
flo w er  bud. It is used  to  extract c lo v e  bud o il, u se  as a  
sp ice  in d o m estic  cu linary  p urposes and in the  
industrial m anufacture o f  sau ce  and p ick les. C lo v e  
bud o il is used  for ph arm aceu tica ls industry, flavorin g  
and perfum ery industries. Sri L anka has exported

1.3m t o f  c lo v e  o il in 2 0 0 3  and earned 4 .6  m illio n  
rupees b y  exp ortin g  th e sam e (A n on , 2 0 0 3 ) .

C lo v e  produce has g o o d  k eep in g  quality  in 
com p arison  to other E A C . O n ce produced properly, 
c lo v e  p rod u ce can b e  kept for lon g  period  e v en  years. 
T his h ea lth y  situ ation  a llo w s  farm ers to  store their  
produce until c lo v e  p rices b eco m e favorable.

It w as found that c o s t  o f  harvesting  and 
p ro cessin g  has increased  in the recent past w h ich  
accou n ts for h a lf  o f  the co st  o f  production  
(N aram p an aw e and S en eviratne, 1995). A cco rd in g  to  
the sam e sch o lars, irregular bearing and d iff icu ltie s  in 
drying a lso  have caused  to d ecrease in com e o f  the  
c lo v e  producers. T h ese  unhealthy situations can be  
o v erco m e b y  in creasin g  q u ality  o f  c lo v e  produce to  
fetch  h igher p rices in the lo ca l and the international 
m arkets.

T he o b jec tiv es  o f  the study w ere  to a ssess  quality  
o f  c lo v e  produce at the p rod u cers’ lev e l in U k u w ela  
D iv is io n a l Secretariat D iv is io n  and to su g g est  
appropriate m easu res to im p rove quality.

METHODOLOGY
Sam pling

A m o n g  the c lo v e  gro w in g  areas o f  Sri L anka  
M atale has the third largest cu ltivation  exten t (1 1 3 2  
ha). T h e m ain  c lo v e  grow in g  area in M atale  is 
U k u w ela  D iv is io n a l Secretariat D iv is io n  having 3 55  
ha o f  c lo v e  lands (A n o n , 2 0 0 3 ) . U k u w ela  d iv is io n  has 
three A grarian S erv ices  C enter areas: T enna,
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E lkaduw a and U k u w ela  w h ere c lo v e  is m ore or less  
eq u a lly  distributed am on g  th ese  three d iv is io n s . S ix ty  
c lo v e  grow ers, 2 0  from  each  A grarian S erv ices  

C enter area w as se lec ted  random ly for the study. 
Secondary  data m aintained at the d istrict o f f ic e  o f  the  
D epartm ent o f  E xport A gricu lture and resp ectiv e  
Agrarian S erv ices  C enters w ere  used  for the se le c tio n  
purpose.

D a ta  C o lle c tio n
A  questionnaire su rvey  w a s con d u cted  to  c o lle c t  

data w ith respect to p ro cessin g  practices o f  c lo v e  
from  M arch to Septem ber 2 0 0 6 . T h e question n aire  
had both c lo sed  and o p en -en d ed  q u estio n s. T he  
questionnaire w as aim ed at c o lle c t in g  in form ation  on  
the practices d irectly  contribute to q u a lity  o f  c lo v e  
produce such  as separation  o f  sm all buds, rem o v a l o f  
sta lks and rem oval o f  ex tran eou s m atter (w in n o w in g ).  
It a lso  look ed  at the q u a lity  related  attributes su ch  as  
ty p e  o f  labor used  for c lo v e  h arvestin g  and d ry in g  
m eth od s.

T h e questionnaire w a s p re-tested  u sin g  10 c lo v e  
grow ers sim ilar to su rvey  group from  the stu d y  area  
and m ade adjustm ents to the q u estion n aire  in order to  
im prove the clarity  o f  q u estion s.

A s s e s s m e n t o f  Q u a lity
T h e sp ec ifica tio n s  form ulated  by  the Sri L anka  

Standard Institution (S L S I) w ere  used  to  d eterm in e  
quality  o f  c lo v e  sam p les c o lle c te d  during the study. 
T h e SL SI standards h ave four m ain  q u ality  
param eters: K huker c lo v e s  m ax im u m  p ercen tage  b y  
m ass, c lo v e  b e lo w  10m m  length  (b ab y  c lo v e )  
m axim um  percentage b y  m ass, ex tra n eo u s m atter  
m axim u m  p ercen tage b y  m ass and m oistu re  
m axim um  percentage by m ass (T a b le  1).

In addition  to the sp e c if ic a tio n s  laid d o w n  in the  
SL SI standards, p ercen tages o f  c lo v e  buds w ith ou t  
petals due to dam age and b lo sso m e d  c lo v e  (m oth er  
c lo v e )  w ere a lso  d eterm ined  s in ce  the p resen ce  o f  
th ese  tw o  form s o f  inferior p rod u ce lo w ers  the q u a lity  
o f  c lo v e  produce. It is g en era lly  a ccep ted  that the  
con ten ts o f  dam aged  buds and sta lk s sh ou ld  be b e lo w  
10%  and 2%  resp ectiv e ly .

Table 1 - Sri Lanka standard specifications for
c lo v e :

Parameter Grade 1 Grade2 Grade 3

Khuker clove % by 
mass

3 5 10

Clove below 
10mm % by mass

15 25 Not
applicable

Extraneous matter 
%  by mass

1 2 3

Moisture %  by 
mass

12 12 14

Source: Sri Lanka Standard Institution

In su ffic ien tly  dried and ferm en ted  c lo v e s  are so ft  
and pale brow n w ith  a w h itish  m ea ly  appearance are 
ca lled  khuker c lo v e . E xtran eou s m atter in clu d es dust, 
ston es, p ieces  o f  sta lks and stem s, floral parts such as 
dried peta ls, stam ens and anthers.

A t the tim e o f  q u estion n aire  su rvey , sam ples  
required for the determ ination  o f  q u a lity  w ere a lso  
co llec te d  from  ea ch  respondent. In itia lly  6 0 0 g  o f  
representative c lo v e  sa m p le  w a s  obtained  from  a 
respondent. T h e sa m p le  w a s  reduced  to 3 0 0 g  by  
‘corn in g  and red u c in g ’ m eth od . T h e 3 0 0  g  sam ple  
w a s d iv id ed  into three equal sam p les, lOOg each  and 
used  in the determ ination  o f  quality . T h e m ean value  
o f  three sa m p les w a s taken for each  quality  
param eter.

N o .6 s ie v e  w as used  to separate sm all c lo v e  buds 
and dust particles. K huker c lo v e , dam aged  c lo v e s  
(w ith o u t p eta ls) and b lo sso m e d  c lo v e s  w ere  hand 
p ick ed . T h e  w e ig h t o f  th ese  form s o f  c lo v e  produce  
w a s taken  and p ercen tage b y  m ass w as ca lcu la ted .

H undred buds o f  c lo v e  w as taken and bent to 
o b serve  h o w  th ey  w ere broken (snap  test). T h o se  
buds that w ere  broken e a s ily  w ith ou t b en d in g  w ere  
con sid ered  su ff ic ie n tly  dried. T heir p ercen tage w as  
ca lcu la ted  aga in st the sa m p le  w e ig h t.

O n e d esirab le  characteristic  g iv e n  b y  the S L SI is 
c o lo r  o f  c lo v e  produce. L ig h t brow n or g o ld en  co lor  
is said  to  be superior to  dark brow n or b lack  co lo r  in 
d eterm in in g  c lo v e  p rices. C o lor  o f  c lo v e  grade w as  
a ssessed  again st the chart on v isu a l characteristics o f  
E A C  grade d ev e lo p ed  by th e D ep artm en t o f  E xport 
A gricu lture. L igh t brow n c lo v e  p rod u ce w a s  grouped  
as grade 1 w h ile  dark brow n p rod u ce in grade 2 . 
B la ck  co lo r  produce w ere  ca teg o r ized  in grade 3.

T h e O rdered L o g is tic  R e g r e ss io n  (O L R ) m od el 
w a s used  to  d eterm in e th e factors a ffec tin g  q u ality  o f  
c lo v e .

D e te r m in a tio n  o f  C lo v e  G ra d e s
W h en  all four param eters in the S L SI w ere  

sa tisfied , the sam p les w ere  in clu d ed  in grade 1. W hen  
the param eters: baby c lo v e  p ercen ta g e , khuker c lo v e  
p ercen tage and m oistu re  p ercen tage w ere  sa tisfied  the  
sam p les w ere  grouped  as grade 2 . It w a s assu m ed  that 
the resu lts o f  the snap test sh ou ld  b e m ore than 50%  
for the in clu sion  o f  produce in the grade 2 c lo v e . T he  
rest w as ca tegorized  as grade 3 c lo v e .

RESULTS AND DISCUSSION
O ne-third  o f  the resp on d en ts has produced  grade  

1 c lo v e . T h e h ig h est proportion  o f  resp on d en ts (53% ) 
have produced  grade 2  c lo v e  w h erea s the rest (14% ) 
has produced  c lo v e  b e lo n g s  to grade 3. G rading has 
been  d on e by 64%  i f  w eather perm itted .

H o w ev er , their grad ing p ractices w ere  con fin ed  
to separation  o f  baby c lo v e  and rem o v in g  o f  dust and 
other extran eou s m atter. It is a lso  in teresting  to note  
that grading w as d on e by 20%  o f  resp on d en ts during  
rainy sea so n s  due to inab ility  o f  carrying out drying  
operations.
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C h aracteristics o f  C love G rades  
Grade 1 Produce

The baby clove percentage in the grade 1 was 
approximately 8% that was below the recommended 
value indicating a desirable situation (Figure 1). This 
situation can be attributed to harvesting of clove at 
appropriate maturity. The extraneous matter content 
was below 1% and was acceptable. Khuker clove was 
not present in the grade 1 sample possibly due to 
separation of this inferior produce or drying the 
produce without delay. The results of the snap test 
were 100% indicating produced were well dried.

Figure 1 - Distribution of characteristics of gradel
Clove produce:

Surprisingly a higher proportion of damaged 
buds without petals were observed in grade 1. Even 
though it was not mentioned in the SLSI standards, it 
is generally accepted that the damaged bud 
percentage should be below 10%. It was found that 
some traders did not concern about the damaged 
clove fraction whereas the others reduce clove prices 
according to the percentage of damaged clove. This 
behavior of traders seemed to be purely on their 
discretion. Inclusion of a higher proportion of 
damaged buds will result in the reduction of income 
gained by the clove producers. Excessively higher 
proportion of damaged buds restricts selling of clove 
produce as either special grade or grade 1 indicating 
an unsatisfactory situation.

Occurrence of higher amount of damaged buds 
may be attributed to way of separation of buds from 
the flower stalk. The usual way of separation is 
removal of buds with gentle hand pressure. This 
practice is usually done by experienced women- 
workers. Thereby chances of damaging to buds are 
reduced. However, it was found in the recent times 
that crushing of clove produce was done in order to 
speed up primary processing operations by some 
large fanners, who owned approximately five acres in 
major clove producing areas. Then sieving was done 
to remove twigs and large stalks. Applying of 
pressure during crushing caused to damage flower 
petals. Small portion of opened buds (mother cloves) 
was also included in grade 1 would not deteriorate its 
quality. It was worth mentioning that SLSI

specifications have not taken into account of the 
occurrence of mother cloves.

G rade 2 P roduce
The baby clove content of grade 2 was also well 

below the recommended level reflecting the fact that 
crop has been harvested at correct maturity (Figure 2)

9 SLSI □ Sam pie

Figure 2 - Distribution of characteristics of grade2 
Clove produce:

However, the extraneous matter content has 
exceeded approximately by 1% of the recommended 
value (2%). The stalk content shares 1% of 
extraneous matter. The permitted stalk content is 2%. 
These stalks could have been hand picked to reduce 
extraneous matter content of the grade 2 produce to 
upgrade its grade. The result of snap test was 58%. 
This implies inadequate drying of the produce (42%). 
Prolonged drying, failure to mix the raw produce 
during drying and mixing of dried and partially dried 
products together may also have attributed to 
insufficiently dried products. In grade 2 the content of 
damaged clove was notably high (30%) and 
precautions have to be taken to minimize this inferior 
fraction of clove produce.

G rade 3 P rodu ce
The production of grade 3 clove was

comparatively low (14%). The defects found in grade 
3 were: a large proportion of damaged buds and 
extraneous matter exceeding the recommended level 
(Figure 3).

Figure 3 - Distribution of characteristics of grade3
clove produce:
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E xtraneous m atter con ten t has e x c e e d e d  nearly  
by 3% indicating an u n satisfactory  situation . A m o n g  
the extraneous m atter dust, sand, p eta ls, stam ens, 
anthers, stalk and other sp ice  produce such as b lack  
pepper seed s and cardam om  ca p su les  w ere  v is ib le .

T his failure can be linked to w a y -s id e  drying, 
n on -u se  o f  raised p latform s for d ry in g  purpose and 
m ixin g  o f  other sp ice  produce w h ile  d rying  or 
storing. B y  w in n o w in g  m ost o f  the extran eou s m atter 
cou ld  be rem oved . T he sta lk s w ere  p redom inant in 
the extraneous m atter portion . T h e stalk  con ten t w a s  
high  (2 .53% ) e x ceed in g  the a ccep ta b le  lev e l o f  2% . 
T his situation  can be a vo id ed  b y  rem o v in g  sta lk s at 
the tim e o f  grading. H y g ien ic  dry ing  can reduce the  
other substances in the extran eou s m atter.

T he dam aged bud con ten t w a s co m p a ra tiv e ly  
higher than the grade 1 and 2 . C arefu l h an d lin g  can  
reduce this portion to an a ccep ta b le  lev e l. 
A p p rox im ately  3%  o f  m other c lo v e  w a s found in 
grade 3. T h is situation  m ay  b e  averted  b y  rem o v in g  
op en ed  buds and adhering to the correct h arvestin g  
stage . T h e resu lt o f  snap te st  w a s  38%  in d ica tin g  the  
proportion o f  inadequately  dried c lo v e  w a s 62% . T h is  
d efec t can lead to  in fection  o f  m o u ld s and in festa tion  
o f  in sects thus reducing storage period  and q u a lity  o f  
produce. H ow ever , m ould  grow th  w as found  o n ly  in 
three sam p les. T h is h ea lth y  situ ation  can  be linked  to  
lo w  storage periods. It w as found that storage  p eriod s  
w ere fallen: b e lo w  on e w eek  (35% ), b e lo w  o n e  
m onth (50% ) and m ore than o n e  m onth  (15% ).

C o lo r  o f  C lo v e  P r o d u c e
T he co lor  o f  the d ifferen t grad es w a s  d eterm in ed  

accord in g  to  the co lo r  chart and resu lts p resen ted  in 
tab le 2.

T a b le  2 - D is tr ib u tio n  o f  d if fe r e n t  c o lo r  p r o d u c e
(p e r c e n ta g e )  in th r e e  g r a d e s  o f  c lo v e :

G r a d e L ig h t
b ro w n

%

D a r k
b r o w n

%

B la c k

%
G rade 1 3 0 70 N il

G rade 2 2 0 80 N il

G rade 3 38 50 12

C olor is an im portant q u a lity  d eterm inant o f  
c lo v e  s in ce  sorting out o f  sp ec ia l grade from  grade 1 
is d on e accord ing  to the co lo r  o f  the buds. T h e  sp ec ia l  
grade or fan cy  grade in c lu d es c lo v e  buds o f  b igger  
s ize , ligh t brow n in co lo r  w ith o u t an y  d am age. 
S p ec ia l quality  c lo v e  is a lso  ca lled  h an d -p ick  q u ality  
c lo v e  s in ce  sorting is d on e m a n u a lly  b y  ex p er ien ced  
sorters. T he sp ecia l grade is m arketed in th e  super  
m arkets o f  the d ev e lo p ed  cou n tries and fetch ed  the  
h igh est price.

T hough the grade 1 produce id en tified  in the  
study rich w ith the required q u a lity  attributes it is

d efic ien t in the required co lo r  standards (tab le 2 ). 
T herefore, opportunity  for grad ing as th e sp ecia l 
grade is lost. S im ilar ly  grade 2  and grade 3 produce  
also  lack o f  d esirab le  ligh t brow n co lo r  to be  
m arketed as q u ality  grades in sop h istica ted  m arkets.

T h e results revea led  that the co lor  o f  c lo v e  
produce has to be im p roved . T h e undesirab le dark 
brow n buds and b lack  co lo r  buds are due to w ea k n ess  
in drying such  as drying o f  raw  m aterials d irectly  on  
cem en t floors and on p o ly th en e  sh eets , p ro lon ged  and 
in su ffic ien t drying and ferm en tation  o f  harvested  crop  
b efore  it is dried. It w a s found that nearly h a lf  o f  the  
respondents have used  cem en t flo o rs  or p o ly th en e  
sh eets  for drying o f  their c lo v e  lead in g  to the end  
products o f  b lack  co lor . It w a s d etected  through snap  
test that produce in grade 2 and 3 have h igh  m oisture  
con ten t (ap p rox im ately  50% ). T h is  situ ation  has a 
bearing w ith  the dark brow n and b lack  co lo r  produce  
o f  c lo v e . T h erefore, adequate drying u sin g  m ats is 
required to im p rove co lor .

F a c to r s  A f fe c t in g  Q u a li ty  o f  th e  C lo v e  P r o d u c e
T h e statistical a n a ly sis  revea led  that the 

variables: m ethod  o f  dry in g , ad op tion  o f  s ie v in g  for 
separation  o f  baby c lo v e  and extran eou s m atter and 
labor used  for c lo v e  h arvestin g  h ave a s ig n ifica n t  
e ffe c t  on the q u ality  o f  c lo v e  p rod u ce (tab le  3).

T a b le  3 - F a c to r s  a f fe c t in g  s ig n if ic a n t ly  on  c lo v e
p r o d u c e :

F a c to r E s t im a te
c o e f f ic ie n t

L e v e l o f  
s ig n if ic a n c e

Intercept 0 .23 0 .0 3 9 *

T y p e  o f  labor used  for  
harvesting

0 .8 3 0 .0 2 2 *

M o d e  o f  drying 0 .8 4 0 .0 1 9 *

A d op tion  o f  s ie v in g  
p ractices

1 .17 0 .0 4 9 *

Likelihood ratio: <0.0001. * denotes statistically significance at 
0.05 level.

T h o se  w h o  used  m ats (5 0 % ) for c lo v e  drying  
have g o t s ig n ifica n tly  h igh er  q u ality  produce. A s  
p rev io u sly  d escrib ed , the reason  for quality  
im p rovem en t is en h a n cem en t o f  light brow n co lo r  by  
u sin g  m ats for drying.

Separation  o f  sm all buds and extran eou s matter 
(64% ) also  has s ig n ifica n tly  in flu en ced  the q u ality  o f  
c lo v e  produce. T h is is o b v io u s  s in c e  th ese  practices  
d irectly  im p rove q u ality  attributes stipu lated  in the  
SL SI standards.

T h e labor used  for c lo v e  h arvestin g  b e lon ged  to 
hired labor (63% ), the grow er h im s e lf  (25% ) and  
sch o o l ch ildren  as part-tim e harvesters (12% ). It w as  
found that the hired laborers contributed  s ig n ifica n tly  
to the quality  o f  c lo v e . T h e p o ss ib le  reason  m ay be 
their, sk illfu ln ess  on the jo b .
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CONCLUSIONS
T he c lo v e  produce exam ined  from  U k u w ela  

D iv isio n a l Secretariat D iv is io n  conform  to the SLSI 
o f  all three grades w as unsatisfactory. In order to 
im prove q u ality  o f  the produce, s iev in g  and 
w in n o w in g  practices and drying operations have to be  
im proved. U se  o f  artificial dryers is a p o ssib le  option  
for im proving  d ry in g  and en h an cin g  co lor.

It w as a lso  revealed  that all c lo v e  grades have a 
con sid erab ly  h igher proportion o f  dam aged buds 
ranging from  15-30%  in d icatin g  an undesirable  
situation . W hen  the am ount o f  dam aged  c lo v e s  is 
higher the attractiveness o f  the produce is d im in ished . 
B esid es , the detached  petals and floral parts 
contribute to the increase o f  extraneous matter 
fraction. M ore im portantly  the opportunity for the  
in clu sion  in the sp ec ia l grade and grade 1 is 
restricted. T h erefore, carefu l handling is needed  to  
m in im ize  th is d efect. C rushing o f  raw  m aterials to  
facilita te  separation  o f  buds from  the sta lks has to be  
stopped .

It is a lso  im portant to  rev ise  the ex is tin g  quality  
standards for c lo v e  produce by introducing additional 
param eters such  as m axim um  p erm issib le  percentage  
o f  dam aged  buds by m ass (preferab ly  less  than 10% ) 
and m other c lo v e  p ercen tage by  m ass. T h e  rev ised  
quality  standards w ou ld  upgrade the ex istin g  quality  
o f  c lo v e .
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