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HIGH PRODUClilON TECHNOCOGV (HPT) IN BLACI( PEPPER 

Blaok pepper (Piper nigrum L.) :the King 
of Spices is ,the major eXlpont ecwnel' among 
the various spices grown 1n Ln(fi,a. It is 
cultiv~ted both ·as monocrop ,and ·a.lso as 
tnixed crop in coconut and ·wrecanUJt based 
farming ~ystems in K011(lb ·arnd Kar.nataka 
States, About 97 % of India's produotion is 
oontr'bwted :by Ketal-a State out of which, 
obhe major shalfe cOJn'es from small and 
marginal falrmers. 

As per the area and production sf-ati
sties 1(1987-88) the total a·rea under this 
crop in Lndia is 1,58,000 ha wi,th a pro
duction of 49,000 tonncs. The export 
eamlings· duPiIl1Jg 1987-88 was over Rs. 
2,400 million which highlights ·the impoot
anoe of ,the arop among ~he spices. The 
productivity of black pepper 111 India is 
the lowest in the world evenbbJough India 
has Ithe ilrur.gest M'ea under • this crop. 
(Table'!) 

The .girobrul demand of hlack pepper hy 
2000 AlD was 'estimated as 1,85,000 tonnes, 
In order ,to capture aJtleast 50 % of -global 
market fudi·a should inorease its produ
ction from Ithe present ~evd of 49,000 
tonnes to 1,22,500 tonnes w~ich include 
30,000 tonnes fol' internal consumption. 
This is possible by ovet.comin:g the differ
'enrt production conlSltl;a.intJS. 

PRODucnON CONST'RAIINTS 
1) The poor gellleitic base of the existing 

v1n:es and the preponderance of unpro
ductive, old a!I1:d senile plant.a.tions. 

2) Non--avaiJalbmlty of quality planting 
material. 

3) Non-,adoption of scientilfic manage
ment .especially nubrittonaJ. land plant 
protection. -aspects. 

Table 1. Area, production and productivity of black pep,per in the major producing 
cou7Jtries (1986-87) 

Country Area (ha) Percentage Production 
(.tonnes) 

Perceptage Yield (kg/ha) 

Brazil 16,000 6.3 26,300 20.4 1580 
India 136,620 54.1 32,850 26;6 24'0 
Indonesia 80,000 31.7 37,000 29.9 460 
Malaysia 5.262 2.1 18,500 12.5 2925 
Madagascar 6,200 2.6 2,800 2.3 450 
Sri Lanka 6,500 2,6 2,700 2.2 415 
Thailand 1,834 0.7 7,568 6.1 4200 

Total 252,416 100.0 123,718 1.00.0 490 



4) Orop ,10'ss due Ito diseases and pes,t's 
an d I he 'highly fiuotuatilng weather 
condi t.ions. 

5) The unstalble market prices. 

6) ~he poor-sodo-eoonomic &taltus of 
Ithe small and marg1nal farmers ·and 
lack o[ ·adequate ored~t facilLties and 

7) Inadequate transfer of .technology ser
vices 

CONCEPT OF HPT 

Since the scope for iJUcrealSc Jill the area 
is lilttle, immediate 'a'(ter;native is to incre
a,se mIle proouctivi,fy of hIack pepper per 
unit area. Na,tioillal Research Centn, for 
Spices t(NRCS) in ilts ende.avour developed 
.a vi-abLe High Production, Teohruoio.gy based 
on the a~roteohniques developed 'at this 
cenltre. 

Being a peJrennial orop bhe Itnta,] 
development of ,Maok pepper can be achi
eved only in a phased marnrncr. There is 
enough evidence Ito suggest ft;hat 'the pre
sentt rproduiOti:vity levd oan be inoreased to 
more ,tlhan 4-5 -times by Ithe adoption of 
,tIDe h1gh produotion ,technology. This pub
,Jicatrion g1ves ,nhe results of the i,arge scale 
de.I1tonstl~aJtion program·mes undentakeI1 by 
the National Researoh CentJre for Spices 
in the farmea:'s' fielld's. 

GENERAL PROFILE O'f THE PROJECT AREA 

Bench mark survey 

A bench 'ill'a.rk survey was conduoted 
during Mrurch, '86 in ,~hree viU:ages viz., 
Pann.ikottur, PesnLvann,a (Peruv:a,hlllaimuzhi 
(lrre.a) HUel Pu'thuppady in Caliout district 
to coHeot rUhe iniforntatron onuhe size of 
the holdings, cro}?pi.ng ~y<st:em·s, type 
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of 'standa[ds used to tr,ail pepper, 
plract,ices ad orpted , .productiVlLty of ,the crop, 
m~ail'ketin.g and orecli!t facilities avai,lable. 
BaS'ed '011 ,these iltlOI,mations 51 grul'dens 
Were selected fOll" demollSJtfaJt1ng !tire high 
produorj:on teohnology at PenLv,annamuzhi 
where black pepper is cultivarted as mixed 
orop in cocoll1JUtlarecanut gardens and at 
Puthuppady where pepper is grown as a 
monoorop. Ou.t of 24,400 vines jill these 
ho~di:n.gs 13,400 were kept as eX'P~rirnental 
£lind ,nhe ' .. em~aiil1liIn.g under tlhe ustml f,rurmer's 
praotices. 

ClimZltc and soil 

The 'area faUs in 5th of dle 12 a.gro
clima:tic ZOlles of Ker,ala and is of warm 
humid ty.pe. The mean annua,l rainfall dur
ing the present study was 4000 mm recejved 
~11 126 Ifainy days. Abou t 70% .of -bhe rain
fa:ll ils received during South West mon
sOlna. The ,alreaexperiences a dry spe.ll of 
aitnoS1t 6 months from December-tMay. The 
mean maximum Itemperatnre was 38°C ·and 
minimum 21°C. The ta.vetalge humidity 
was 81 %. 

The soill ,type is lalteritic, reddish 
brown ial< -corlonr, .sandy clay loam in tex
Itllire, ,acidic in reaotion, medium in nitro
gen status, poor .in phosphorus and poor 
Ito medium in potash and low iill man
ganese and zinc st.atus. 

}i'al'l1l holdings I farming practices 

Among thefarme~r.s, 25 % were mar
giJtllall, 59 % small a.nd Ithe remainIng 16 % 
were large. The densi~y of population of 
pe.pper was 300 vineslha. The !benoh mark 
su.rvey revealed that 12 % of ·the farme,rs 
were nOit lappLyillg 'man,Uf.es Ito .black pep~ 

per, while 14% -alone were using inorga
nic fer t itlizers. About 18 % us-ed fungi~ 



cides for disease control whi,le 50 % were 
nsing insectiddes aga1nst 'poHu> beetle 
infest'arti'ol1. Organic manrures were seldom 
used though mulching pepper ba&i·ns was 
practiced by a few. 

Cropping system 

The main arops are cooonut, ·arecanut, 
hatlallla, Ibdack P e/pP Cd', ginger and turmeric. 
Bes.ides, fmi,t, It-rees Hke mango 'and jlack 
are "U.lso grown on whi.ch .black pepper 
vines are trailed. Erylhrina indica is the 
most p'opurla-r Jive standard us-eel to trail 
pepper. 

Black pepper varieties grown 

. From the vadetal dist,r.1bution in the 
Trran~fer of Technology Cenl~res (TTC), H 
is noticed r.haJt 49 % of lthe !total vines was 
of Karimunda oulitivar followed by Pan
ni,yur-l {28 %). The other varieties include 
Alrakkulammunda (14 % ), N3Jrayakodi 
(5 %), KUlthiraval}lly (1 %) and undassi·fied 
varieties {3 %). I{,rurimunda cul.tiva:r is the 
popular cuLti'va:r grown in the expedmental 
area. 

At PannikoLtur and Peruvanna, maj
oTlty of vines were ·m the age group 2-7 
yea,fs .and wClre tmlili'ed on Erythrina, as 
,mixed Ol'Op in coconut an.d aJrecanut gar
dens and also on mango artd jack. At 
PUithuppady, the majodty of the vines 
were in ·the ·a1go g:l'OUp of 10-J5 years> 
grown as pure ctop trailed OIn Ailanthus 
malabaricus (M'at,ty) 

IIMPlEMENTATION Of THE HIGH PRODUCTlO'N 

TECHNOLOGY PROGRAMME 

Technologies transferred 

:;: 

* 

* 

Adoption of phytosa:nina.ry measures in 
black peppe.r gardens to check dise·ase 
incidence. 

RopLanting of black pepper gardens 
with thigh yielding ·elite Hiles. 

Brulanced nutrition. 

Adoption 'Of :time,ly plant protection 
measures. 

Cultural opetM.ioills 
regulation, Inulohi,ng 
etc. 

suoh as 
pepper 

shade 
basins 

Inputs snp))lied 

Based on the bench mark survey, the 
i,nlput requh-ements for jndivldu~al vines 
were WrOl1~ked GUlt. The ~lliputlS ·supplied by 
NRCS were (1) Heal,thy 'and high yieJd
Lng, rrooted pepper cllit,ti'lJJgs (2) organic 
manures like neem cake and bone meal, 
(3) inolnganic fertilizers 1(4) fun:gioid{~s and 
insecticides {5) sprayers 'and (6) Techn.ical 
Hterruture in Malayalam. 'f.he ·oxpendi:t.ure 
OJ] farm ya.rd ,manurelcompost ·and ,the 
labour input were 'nie!t by the f.armers. 
The finlanciaJ cont:n~bU'tion. by ,the NRCS 
and the fa,rmers was in the rMio 1 :2. 

A<l\'isory commiUec 

An advi'sory committee consisting of 
Scienti>srts froln NRlCS, officials of St!ate 
Departments, DeveJlopmellit Agencies and 
Banik official·s was :set up for the itnple
menta.tion land moni:toriling of ;the prok 
gramme. T'he oommittee me.t at every 
quarter :and reviewed the working of the 
progt'-am.me end suggested improvements. 

Training 

The HPT programme was 
durinJg 1986-'89. 

implemen,tecl The fanners were given pre-season 
Itrainiag alt NRCS Experimel1cal fann, Peru-



van.n:amuzhi on Ithe vMious aoSpeots of 
HlPT progoomme. For this ,the f'armers 
were di.vi-decI -iniID seven groups and eaoh 
-group cOll1fSotsted of a Igroup Jeader who 
worked as ,a liaison agent. The -ocai,ning 
\\'las Ml1palited on cu~turol ope;l~aJtions like 
the adoptlon of phy,tooahtitary measures, 
and application of fertilizers and pesticides. 
The mebhod of 'PJ"occ9Sing black pepper !by 
dippirl1g green .pepper In boiliiUg water for 
one minute before drying, 'w/as also demon
s.trated. Leafielts OIn calendar of OIped"-artions 
(Annexure-l) were supplied to the farme.rs. 

IMPACT Of THE PROGRAMME 

T,he productivi1ty of ~he vines after >the 
implemerutat,ion of :the HPT programme 
increased by 209 % 3tt Peruvaooamuzhi 
while an increase of 303 % was recorded 
at Puthuppady during 1986-87 (Table 2) 

might be due to the nall~rowjllg down of 
the gap between the productivity of con
trol -and experimentl(\,l vines. 

The nutrioot analysis of !the soil 'Sam~ 
ples In HPT plots revealed ,a substantial 
increase in I he buHd up of soil nutrient, 
compared to j~he control iJlots due toaddi
tion of inputs. (Table 3) 

I.ncidence of fOOt-l'O:t and Solow decline 
disease was deoreased considerably. 
(Table 4) Timely insecticide !Sprays con
tro};led 'pollu' beetle illl'feSlJrution. 

'the average co SIt of inputs -applied 
und'er It_he HPT progmmmeiacluding 
labour cha;r,ges worked out to' Rs. lOlvine. 
The additional return obta~ITed by 'an aver
age increase (mean of 4 years) 685 gInS 

of black ipepper under luhe )mixed cropping 
system brings an additiQnal revenue of 

Table 2. Effect oj HPT on black pepper productivity (Yield leu/vine) 

Peruvannamuzhi Puthuppady 

Year Farmer's Increase Farmer's Increase HPT HPT practices 

1986-87 0.366 1.100 
1987-88 0.413 1.178 
1988-89 0.336 0.836 
1989-90 00498 1.227 

In .the 'subs,equent years evel1ith:ough Ithere 
was oonsiderruble increase ~n yield compared 
to' conual vLues (farmer's praotice) in both 
the TTCs, Ithere was a general deolinein 
yield whioh mLght be aJt~r~buted to the 
eflrartic monsoon a.nd subsequent drought 
prevailed during .bh~ years. The steady 
inorease noticed is due to Ithe receptivilty of 
the technology by the ta:rme.rs. Though 
there is la signiificant increase in the pro
dl1ctiv.~ty of Ithe ex;perimenta,l vines, the 
declining trend in Ithe percentage increase 

(%) practices (%) 

209 0.375 1.51 303 
185 0.8'16 1.895 229 
149 00415 1.402 238 
146 0.581 1.903 228 
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Rs. 241- (at the rate of Rs. 351kg of pep
per). This gives net retuDn of Rs. 14lvline. 
U.nder ,the mono-oropping system the 
aver·age increase in yield .is 1.19 kg per 
vine which .gi-ves a net retu~n of Rs. 31.70 
per vine. 

Implementation of HPT programme 
in farmer's garden hrought Qut clearly the 
it1JDreaSe in producti:vilty of Iblack pepper 
substanttiated by the net returns. A tot<3Ji 
awareness abouft ,the benefits of the HPT 
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programme could be 'achieved in tho farm 
holdings of :t.he en~,N-e experimental area, 
In addition an additional 15 % employ
mel1lt was gener,ated due to. the adoption 
of ,the HPT programme. 

ANNEXURE f 
CAtENDAR OF OP'ERATIONS AND INPUT 
REQUIREMENJS FOR ADULT BLACK PEPPER VIN,ES 
J alluary-Febnlary 

Harves dug pepper 
Mulching pepper basins @ 5 kglvinc 

March-April 
Adopting phytosan1t,ary meJasures i.e., 
Uprooting of di~oased viJnes 'a.Long~ 

w~tJh tthe ,root sYSItem ,and burning . 
Avoid replanting dur1n.g ~ame year. 

Talking pilts of 0.5 m cube and fiJling 
wirth top soil 'and organios for il'eplant
iag 

May-JlIlly 
Drenching of plantin.g pits with 0.2 % 
copper oxyohlor,ide @ 5 Htres and 
lfeplantirng with heaJlthy roO!ted pep .. 
per cuttings @ 21Sibandard, 

Application of 'organics 

Farm yaa-d m,anuro @ 5 kglvine 
Bone meal @ 500 gJvLne 
Neem cake @ 1 kglv1ne 

Application of inorganics 

Urea - 110 glv1ne 
Rock phosphate 200 glvine 
M,udaJte of potash 120 'gllvjne 

Plant protection 

Spraying the foliage w~th Bordeaux 
mixture (1 %), application of Borde
aux palSte (10 %) ,at coUar region and 
dr.enchinig Ithe basins wJ.th 0.2 % cop~ 

pel' oxyohloride Ito control Phyto
phthol'a foot and root rot.. 



Table 4. Impact of HPT programme on disease incidence (%) 

Diseases 1985-86 
pre-experimental 

PhlJtophthora foot rot disease 6.1 

Slow decline 6.4 

Spraying :the vjne w1th end'osuUan 
(1 .5 ml/liJtre of water) to controi 'poJ.lu' 
beetle .infestation. 

App1ica'tion ·af phorrute @ 30 glvine 
and cover with thin layer of soil for 
controlling nen1rutode jnr.fe~t.ation. 

1986-87 1987-88 1988-89 1989~90 

2.2 O.S 2.5 2.4 

2.0 1.0 3.2 2.6 

Plant protection 

SprayilJ1g Bordetaux mixIture 1 % and 
drenching Ithe basin wi,th copper oxy
chlm,ide 0.2 % 

Spraying e.ndosuHan 0.5 mtl1titrc of 
walter) 

Tying vines 

Shade regulation 
Cultural operations 

Shade :regulaJtion 
Tying vine'S October-December 

AugustMSeptembcr 

ApplicatiDn of inorganics 

Urea - 110 g/vine 
Muriate of potash -- 120 glvme 

• 
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ApplicaJdOJl1 of lime @ l~glvlne in 
alternate years depending on the 
acidHy of soU 

Tyi.n,g vines 

Halivesting pepper . 
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