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Abstract 
Soil surveys were conducted to study the physico-chemical characteri s tics of major black 
pepper (Piper lIigr ll111) growing soils in Kerala and their relationship w ith black p epper 
productivity, Soil samples were collected from four major black p epper growing districts, 
namely, Idukki, Wayanad (high elevation), Ko zhikode and Kannur (low eleva tion) and 
were classified b ased on yield as high, moderate and low yielding gardens, The relationships 
between eleva tions, physico-chemica l properties and black p epper productivity were studied, 
The investiga tion revealed that soils of high yielding gardens were high in sand and low in 
clay fr actions, These soils had high pH, base saturation, ca tion exchange capacity, organic 
carbon, phosphorus, po tassium, calcium, magnesium and zinc status compared to low yielding 
gardens, These factors favoured good growth of black pepper vines with higher productivity , 
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I ntrod uction 
Black pepper is grown in about 1.9 lakh ha in 
India on a wide range of soils and climatic 
conditions and the productivity of the crop 
is the lowest (294 kg ha·l) in the world com­
pared to Thailand (3594 kg ha")' Malaysia 
(1888 kg ha")' Vietnam (1100 kg ha") and Bra­
zil (883 kg ha·1) (Sadanandan 2000) , About 
80% of the total production of black pepper 
in India is from Kerala, and is confined to 
four districts, namely, Idukki, Wayanad (high 
elevation), Kozhikode and Kannur (low el­
evation), with va rying levels of productiv­
ity, The reasons for low productivity have 
b een attributed to variation in land forms 
(hilly, terrain and plains), land use, manage­
m e nt pra cti ces and so il characteri s tiCS 

(Sadanandan & Hamza 1993), Among them, 
soil characteristics is the most important pa­
rameter affec tin g cr op product ivity and 
sustainability, An attempt has been made in 
this study to find out the reasons for the lower 
productivity of black pepper in certa in re­
g ions, by conducting soil surveys in these 
areas and the relationship between elevations, 
soil physico-chemical properties and produc-

tivity , 

Materials and methods 

The soil surveys were conducted during 1996 
in two high elevation districts (Idukki and 
Wayanad) and two low elevat ion districts 
(Kozhikode and Kannur), Samples taken from 
above 750 m MSL were grouped under hi gh 
altitude and b elow 750 m MSL as low alti-
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tude, Three ga rdens . 
district (one each wit~~ieg~urmveYded in each 
low 'Id' , ' 0 era te and 
k / Ie Illg vllles) , An yield level of up to 3 
t/! 5 reen) plant·' was considered as lo w 3 

g (green) plant'l as moderate a 1d ' 
than 5 kg (green) plant·1 as high , I more 
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depths nam ely 0-20 20-40 40 60 6 at four 
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cm , The sa mpl es were processed a nd 
analysed for various h ' , erti es p YSlco-chem,cal prop-

as per standard p d 1973) TI d , roce ures (Jackson 
. 1e ata obtmned were r 

on location (high and low alft gdou)ped ba,sed lu es and YIeld 
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performance (high, moderate and low ' -
ers) and the relationships between ele Yt

1eld 

soIl ph' I ' va IOns, 
YS lco-c 1e lTIl ca i properties and bl k 
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Results and discussion 

Physico-chemical properties of s 'I 
basis of a/titude 01 s grol/ped on 

The various m t I ' chemic I e eo ro oglca l, physical and 
, a propertIes of black pepper rowiI 

SOlTIS gbrlouped on basis of a ltitude are ~ep ict:~ 
III a es 1 2 d 3 bl k ,an , respectively, So il s of 
,ac/epper gardens a t higher altitudes had 

Slgl1l Icantly higher sand fracti on, exchange-

Table 1. Meteorological data of maJ'or black ' ca IOn Altitude R ' IOns 0 erala (average of 1996-99) Lo t' pepper growmg reg' f K 
amfall N f ' MSL (m ) () 0,0 ramy RH 
mm d ays (%) 

High altitllde 
Idukki 
Wayan ad 
Low altitllde 
Kozhikode 
Kannur 

1100 
975 

55 
95 

2124 
2142 

4069 
4259 

204 
121 

132 
124 

65-98 
56- 91 

45-94 
71-94 

Table 2, Phys I ' lCO-C 1emlcal properties of soil Location Order G s of black pepper growing areas 
reat Colour H p Sand Silt Clay BS 

group 
Higll a/titllde 
Wayanad 
Idukki 

Mollisols 
Ultisols 

Argiustoll 10,0 YR 2/2 5,82 
Haplohumult 10,0 YR 2.5/2 5,37 

Low altitllde 
Kozhikode 
Kannur 

Inceptisols Humitropept 
Inceptisols Humitropept 

7.5 YR 4/4 
7.5 YR 2/3 

CD (P=0,05) 
BS=base saturation' CEC . - -, - cahan exchange capacity 

5,36 
5.43 
0,08 

Table3 Nt ' . u nent status of soils of bl k Location OC ac pepper growing areaS 
Bray Exchangeable Available 

High altitllde 
Wayanad 
Idukki 

(%) 

1.27 
1.32 

Low altitllde 
Kozhlkode 
Kannur 1.24 
CD (p=O,OS) b:i~ 
OC=organic carbon 

P K Ca 

8.5 254 1850 
4,9 142 553 

3,8 126 226 
2,1 134 278 
1.9 24 73 

Mg S 
(mg kg') 

516 41.0 
123 48,0 

49 72,0 
139 60,0 
29 6,7 

(g (100 g)-') 

49,0 13,0 38,0 63,0 
45,0 16,0 41.0 29,0 

43,0 12,0 43,0 14 ,0 
35,0 16,0 49,0 28,0 

1.4 0,9 1.2 1.4 

DTPA 
Fe Mn Zn 

48,0 40,0 1.50 
42,0 17,0 0,77 

28,0 3,8 0.51 
23,0 5,8 0,60 
3,0 2,6 0,21 

Temperature 

16,4-29.8 
15,5-31.6 

23,6-35,7 
19,4-38,8 

CEC 
(C mol (p+) kg-') 

Cu 

3,3 
3,4 

1,7 
2,9 
0.5 

12 ,7 
11.3 

9,8 
10,9 
0,5 

Available 
Mo 

0.27 
0,81 

0,94 
0,42 
0,33 




