(@) Sulphate of potash o black pepper

{ian Society for Spices mono-crop Situation of black Pepper at Kannyy analytica] Procedures (Sparks 1996). Yield was
I¢ . . . . + .
. d Aromatic Crops = District of Kerala ang anothey representmg recorded ang Quality attributeg (oleoresin anq
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at Chettallj, Kodagu district of Karnataka Were  methods (ASTA 1968). The data were analyzed
| chosen for e Study. The soi] of Kannur js 5

: . stah’stically and interpreteq The cost of
Typic Kandiusty Wwith clayey, skeletal, kaoﬁnih'c, cultivation of black pepper was worked out fo,
well drained, very deep, surface loamy, gravelly different treg, tments. The st, ndard backage of
clayey on gentle slopes, moderate-wyel] eroded Practices was followed at both the places and
(Krishnan g al. 1996). The Kodagu soj] is deep,
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! y ' ! the basijc €ost of cultivation for the standard
te source of potassium for black We:j (-T:alfz;e'd 0 cla)'/tey W]tfh n;clec?l;lur? a *‘"‘"‘?’:’e Package wag Considered ag Rg, 32,230. The dry
SOP) as an alternate water holding apacity on foot hj Slopes with yield wag calculated Per hectare pagis
Iphate of potash ( moderately-yel] drained fipe Sandy clay, g n : )
Efficiency of sulp —y kaolinitic, Ky Paleustalf (Shiva ot o 1998).  (considering 1000 ngs, of ones per ha) and the
pepper (Piper nigru R There were nine treatment combinationg vz, pncc. ofRs. 235 (avu_"age price of five years) was
V Srinivasan®, K Kandiannan & S He 5 W W el BT, -Contrar T, -Recommeneu (Rec.) K a5 considered as fhe price of black Pepper produce
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-125% of Rec. K as SOpP T . T, + SOp 29, foh"nf different treatments, From the returns, the
; " oE Ay 5 : :

SPray, T, -50% of Rec. as SOP + SOp o, foliar  benefit: cogt ratio was worked out,

SP1ay, T, -50% of Rec. Kas sop Te» T, + Mg @

Results and discussion
25 kg ha a5 MgSO, and T-T ¢ Mg @ 25 kg ha!

- 3 MgSO, laid out i 4 fandomized bJock design  Effect on soil avaijgy ity of nutrients
- With three replications, The Recommended NPK
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¢ “and Chetle “1 (K(Jd?lgl.l,
] p ]( 3l"'|]c ) ¢ ﬂd

; ‘Xt ( q ted at two IOCH“OI'\S, vz, Kannui ( d

F ‘. g cted ¢

i o1 ents were conduc

le](. e pulm 1

o t— k f ' T H 3 Jff f Sl I h e 1]! ])IP db]l E;( )[ 1 1 source f P[)t(lelL m (K)
n a Or eva 10110 12 ¢ Cac l) | as a s 0
<l ataKa < lU( t b C
K )

The mean Soil nutrient Status at Kannur and
T son ;I 5f5’ 270 g per vine in Kﬂl?nur (soil with Kodagu js given in Tableg | & 2. Results showed
R T T o hen X RN T 4 low organic Matter) and 100, 40, 140 & per vine that at Kannuy,
ent combinati » |
ere nine treatment co
: r. There were ni
on black peppe

1 1 V()I I =INEC: < ()] -[2i ()I ]Qe .I c SOI I ‘I t SO[ 2/()
’ ] C 7 3 5 3
(REC.) K as murie te Of pOtaS ( )

i ded K as SOp recorded signifjcantly
: T, -T, + Mg L _ : ied as 1 "e€commen .

. % foliar spray, T,-50% of Res. K ﬂiig(zni;ed- blodl ;_Nm 0gen and Phosphorys were spphed as u.m.a higher concentration of oC, K, Ca, S, 7, atid
% of Rec. K as SOP + SOP 2% ha' as MgSO, laid out in a - treatment with and rock phosp_hate. ES‘“ma“O“ of major, Cu. The control treatment showed the lowest
foliar spray, T, -50% O,and T, - T, + Mg @ 25 kg 1‘1 that soil nutrient status in tree secondary ang micro nutrientg and forms of K

! as Mgs j e Its showed tha

@ 25 kg ha' a ications. The result:

; ith three replica

design with

) il organic
igher concentrations of soi ¥
ignificantly higher Loncu? :  hieoh quallfyw
recorded significantly - nic yield of hig
25.0% higher recommended K']"als ng:dl;(}?n'ther revealed t?at fO{I;C§;1(l)1Ii]gll ¥< status and 1{0%%;.

st " 1. The : P for soi = ended.
carbon, K, Ca, S’O%n afn:iecc(;nmeﬂded iace Ot(fP ?;S S:;Cc))il of low K status can be recomm t8

5 r, 50% o car spray of S or
black pepper, 2% foliar spray o
ed K as SOP + 2%

recommended

Concentration of soi] K, Mg, s and Cy. The
highest N content wag observed in control and
P in recommended K as sop with foljar

Was done on soil and Jeqaf samples collected from
both the experimenta) fields, foHowing standard

Table 1, Effect of sulphate of Potash on gpj) Nutrient concentration under black Pepper at Kanny,
: (Mean of three years)

Tieatment PH oc n

P K Ca Mg Fe S Mn Zn Cu
(%) R S (mg kg \
54 156 183 41 o4y 789

157 31 43 18 2.3 13
5.6 1.40 115 44 357 766 162 33 49 95 2.5 17

5.5 1.50 90 38 412 767 201 29 119 24 2.4 16
5.5 215 105 38 506 923 169 31 207 23 3.8 24
5.3 l.65 115 49 359 748 163 39 152 26 2.0 Pic.)
4.9 1.63 105 27  3n 786 163 43 72 26 2.5 20
5.5 1.93 95 34 339 910 167 36 53 22 2.4 16

y % 1 7 P]PL 1 e, SLI]PI ate P [
esll IPL
8 eco MI1CS, b tl]t] n, I o1 s
KE WOId . cOnomi n on, ole 1 I ronerin TN 1 lt 01 Ot lSll

. ;
) indicated that su]p,
2001). An earlier study l?i;; fnflL‘l'enCéd'Y.
P) has positi .
i is1,83,778 ha  Of P"tas'ﬂ fsf,)f o pepper (ISR 1996) A5
in India under black pepper 15'1, ’1(}—11 el gality ‘ed through physical sepf;.
e d;lCtiOl"l of 51,990 tonnes mf%. its is manuf«’lct:"de posits, it can very well
with a pro - is native to India, ‘om natural de g aim of
Although black pEPPGIP:Sr;;‘tO other growing f)l:gznic production paCkagngL:qederdif
y tivity is low compa ibuted are poor udy is to evaluate _ b
produc . s attributec resent study er (MONC
5 the reason g ate P 5 ) >f black pepp Y
e B R oduction systems ity and econg ¢
available soil nutrient statu ibSadarandan Plodul ed crop) on yield, quality an 7 4.9 .9 103 37 269 649 239 38 80 19 1.7 15
:mtrientsupply and nmnage!‘ggo’?) Soil survey and.m.I;-T . 1 B 1.62 90 34 3g9 723 310 30 154 17 2.9 15
i, 2O SRt B s indicated that feasibility. { 0<0.05) ¢ 45 016 %7 % g B2 3B gy 39 062 49
"1 major pepper growing l'eglon hangeable K Materials and methods d il{ ! Ontro, TfRecommended Kas mop; T1=Rccoallrilel1tien1 Kas sop; 7 =125
: : ‘e low to medium in exchs P ‘iments were conducte 320 P 2% foliar Spray; T =50%
. t al. 2007). Potassium plays afpbhck The field eXPe““g' ing areas from 2004 to?
(Hamza:ebal. ield and quality of blz lack pepper producing ¢
: . h yie < blac P
role in growth,

4
of recommended K 4 SOP + sop 2% foli
=T, + Mg @ 25 kg ha'tas Mg SO,; T=T . M,

8 2 4 L a

: a

e . -epresenting pla

d it is essential to SUPP]ementh[t Wl;]”: Two locations wviz., one rep :

S an & almnze

pEPPel a ‘B (Sadanaﬂdan

ropriate K source

appiopl 1a

% of recommended K as S0p;

ar spray; T?=50% of recommended
8 @325 kp hat 4 Mg SO,
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Table 2. Effect of sulphate of potash on soil nutrient concentration under black pepper at Kodagu
(mean of three years)
Treatment  pH ocC N P K Ca Mg S Fe Mn Zn Cu
[ M O (mg kg I
e
T 4.47 3.4 133 90 236 839 179 60 59 30 4.0 39
T, 4.11 3.3 161 101 533 823 142 70 65 37 4.5 36
1“‘ 4.36 5 134 89 569 843 178 279 61 30 8l 38
Ty 4.13 3.1 151 100 905 732 169 304 55 35 3.9 37
T, 4.00 3.2 155 92 651 813 150 310 59 37 4.1 28
T-ﬁ B2 33 153 g7 543 809 148 198 69 36 3.6 34
T, 3.91 3.4 161 94 479 948 225 176 60 37 4.1 33
T, 4.11 3.1 141 94 595 729 237 70 69 35 3.8 32
T 3.89 3.1 143 92 557 817 308 159 62 35 4.2 23
NS 27 NS 78 145 37 41 9.5 NS NS 6.2
of recommended K as SOP;

{ CD(P<0.05)  0.47
TI=Control; T2=Recommen
T=T,+ SOP 2% foliar spray; T~
K as SOP; T=T, + Mg @ 25 kg h

ded K as MOP; T_,=Rec0mmended K as SOP; T =1 25%

50% of recommen

a'as Mg SO, T,=T; + Mg @ 25 kg ha' as Mg SO,

Kodagu is depict
At Kannur, the

supplementation. MgSO,applied treatments (T,
varied significantly

followed by Tg) showed the highest
concentration of Mg. When compared OVver
years (data not shown), there was a significant
reduction in soil ptl 0C, Ca, Mg, Mn, S and

7n contents which might be due to the crop T, and T,.
uptake. treatments T,

At Kodagu, the K concentration was highest =
in 25% higher recommended K as SOP (T,), and T, (2.20 o).

similar to that of Kannur. The pH reduced critical level

significantly in SOP treatments as compared Sadanandan et @
ts. Roemheld (1983) also the optimum leaf

Highes
and T,

of young maize plants. 5
highestinT, and the MgSO, applied treatments

recorded higher soil Mg availability. Highest S
content was noted in Ty which was on par with
T,and T, and treatment T, showed the highest
soil Fe on par with T, Ty and T,. Over the years,
continuous application of fertilizers showed a
significant increase in all the major, secondary
and micronutrients in the third year as
compared to the initial years. The soil K, Ca
and Zn contents showed gradual increase OVEr

compared over
reduction in

significantly during
an increase in

The mean leaf nutrient status at Kannur and

ded K as SOP + SOP 2% foliar spray;

except Mn, Zn & Cu.
highest in T, which was

compared to first year i
The leaf K content incr
years with the highest
though the leaf Ca

the third

Cu contents in the lea
the third year (data not s

T7=50“o of recommended

ed in Tables 3 & 4 respectively.
leaf nutrient concentration
with respect to all nutrients
Leaf N content was
on par with T, T, L,
t leaf P was noted in the

Highest K content Was

noted in T (2.42%) which wa
De Waard (1
of K up to 2%
[. (1996) noted 1.2%
K level in pepper The contt
t concentration of leaf P

n spite
eased signi
in the third year
content was I'€ UCes
the second year, it ed
year. Fe, Mn, Z1
{ showed a reducHs
hown).

to MOP treatmen
reported that application of MOP increased the showed the lowes n
pH and 50OP decreased the pH around the roots K. The maximum concentration of leaf C& M,
oil Ca availability was and Fe was noted in the control. Whe
years, there was a signific'a

leaf P status over y€
of soil P build

ficantly

years with the highest buildup in the third year
"nd that of S was maintained over the years At Kodagu, the treatment T, (recomi
(data not shown). as SOP) registered the maximum conten
, _ N, P & K (2.83%, 0.20% and
Effect on leafnumentconcentmt:ons respectively). The N content of
comparable with that of other treatment

s on par with T,
969) reported a
whereas
to 2.8% a

ars

Sulphate of potash on black pepper

Tabl S
e 3. Effect of sulphate of pot
three years) F

Treatment

K

as i
ash on leaf nutrient conce

Ca
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nt at 1 4 « «
(6 I. dCK PL}. l. > < 1 (M al
Ntratior f Y Aac 21D P 1 un & [0}

N

Mg e Mn

e e,
B T - - (9
1 2.59 0.29 (%) b < Zn &
5 2:53 0.39 . .59 0.35 269 (Makg) ————»
. ; »>
r}j} 2.55 0.34 5'03 135 034 257 5 16 16
l Al 1¢ ]
k 2.37 H.39 ; 1155 029 o5 90 17 i~
, TS .36 5 2-20 1.36 0.28 i 266 16 i
1 : 4 2 .
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r 202 0.31 03 143 033 243 ol 16
a 2.64 = 196 135 030 219 el 16
(e %56 0.33 5'08 ~28 03 pug 542 o o
A9 . 0.¢
] —1‘% 240 240 16 ]Ig
: il NS
e NS

Table 4. Cffect of sulphate of pot
three years) F

-:)SPOP 2“u fl)“('”‘ Spl‘
i T=T, + Mg @ 25 kg ha'

g0 ilar to the Kannur, the

diment T showed hi
11 4
ded the m gh(ﬂ

Yield of black pepper

«“imu m
‘. ended K
'Wed by

o highest conter
g and Fe was observed in 1'111et

Sadanar
anandan ef al, (2
e onan et al. (2002) also observe
correlation of leaf K xvit:;EIR‘;ILd
7.
N Mn content whizlje
aximum leaf content of Zn

wr, th '
p One mr?z’m yield of three years was
pai famong the treatments wi Eh
0
o 3%2)2 %(g standard' in
‘ P with 2% foliar spra
recommended K as SOP );

ash on leaf :
ar nutrient ¢
oncentrati
ation of bl

a

g 'i'.: eatment W

Kas MOP; T
e ; I =Recomme
ay; T =509 ; mende
y: T,;=50% of recommended K a;(;gl’a

s SOP; T =1259
as Mg SO ; T.=T +SOP 29, oo
Ty 4, + Mg @ 25 kg ha'! as Mg SO
4

2. W5 NG BE

ack pepper at Kodagu (mean of

P ;
T (%) ————_‘_I\ﬁ; o him Zn Cu
= 0.20 2.16 1 ————(mgkg)
2.81 0.19 2.35 L 0.28 125 371 e
2.83 0.20 e 158 026 115 433 - 223
2.71 0.18 2'3] _1'53 0.28 114 449 . .
2.82 0.19 201 146029 121 444 - 200
2.83 0.19 2.09 152027 118 446 > =
2.80 0.19 1.88 143 023 114 474) - 270
2.78 0.17 s 149 025 110 365 20 291
262 .1 1.83 1.49 0.27 108 365 20 270
05 015 7 | 164 027 115 “ o
B T Reconimended 0.30 0.19 0.03 NS 47180 21 269
6.1 52

o recommende C as
f O ‘nd >-| SOP
fOI ar Pl'(’]y,' =50% K J
1 5 [7 o of recommendec

MgSO, and r
, and recom o
At Kodagu, mended K as MOP (Table 5).

standard-!
:ecdommended K as SOP + 2% foli
and was on " wit " he ro
et (T}:)m with 50% of the re
MgSO, (T
yield,

highest mean yield of 2.74 |
LY

was i
obtained for the treatment

ar spray (T.)
c ) commendec
) T}*md recommended K as Sé)(]i’tf
o). The control recorded the lowest

s

The mean d .
f o e ry yield in K

sienifics ; ) odagu reveale

: ntly highest yield in the trﬁzwtmtntﬂ?t!d

& ent with

recommended dose of K as SOP + 2%

) foliar spray

(92[) kg ]l [2 (e C ]
c ] ]1 1 Y \SO (0] t

recommended K as SOP (860 kg ha')
ha-

and
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I t ate {)f 1 1 1 a i Df b!.aCk .PL)PP('_I' (1 e :
P Otc Sh on yle‘ld 3 nd ql ty : . (/ )
ab]e 5. Effel: Of SU] ]-lc P = : (l/ )

P . Kodagu
Treatment MW 4.73
Kannur C; ;7 775 8.67 2'99 4.83
: 1.95 s 7.49 8.73 e 4.82
TL 2.19 2:1] 7.36 8'72 4.71 4.75
T, 2.04 2.34 7,59 8'920 511 6.02
T, e 2.74 7.93 uE ) oy 5.32
. 2.22 e 7.72 8.8 ol 5.87
. 2.17 ) 59 747 9.16 .60 5,72
T, 201 211 7.99 8-9‘; 43 4.71
T: 1.94 - 783 ?‘20 5.8 037 _ -
Ty —— 21;]25 0.29 e a5 SOP; '.F,=11250" of recommended K as sor; T=1,
CD( <U.

_ ended K . e T =509
ed K as MOP; T&j;ejiof::lggp + SOP 2% foliar spray; T,;=50%
ommen 5

=T+ Mg @ 25 kg ha' as Mg 50,
s

of recommended K as SOP;
S end
=Control; T,=Recommen

‘ i ay; T.=50% of rec
+S‘gpf‘;;gol‘;aégig{";has Mg SO, T, d higher values for .
B s 315? vs\)r}:l?‘:r?d yield parameters in s;:ui(t;le1
differa"t glOl'i'mder, fennel and ::zn'znfvaydm(r:1 )
CFOPS 1_11fe C'04- lcmlf dose of the recommen11 Z -
blOfertth:e]lm sulphate at par with the fu o
- POtaSSlILl m (1999) observed that among S
o fs a1tassium, potassium sulphate fw;“
SOL“‘CQISC" tlcj)oother sources in resPect 02{%
Superl101 attributes and yield with la 21
'gr()r‘:evatswel i; yield over the most commonly

inc

MOP in onion.

3 wality of black pepper ,
iy and oil content varied
The maximum

ha').
-ecommended K as SOP + MgSC)4d (e?(li/llg);lj i
}fhis was followed by rei(;?nr?::r even though
0, KaSSOP.BU-ta o : . T,T
125 3 Ofmean dry yield was recorded 1‘1,:, erze 0;
hlghezi T treatments, all treatments et
T, al:lr % p 7). The overall pool_ed mean 1 r)kr\ y -
b ('la tions also revealed significant ytrrignts.
0;1:11d C;IC;T” followed by };fg anceiszvtt}iE; fasTiar
; observ o
Yaday (zomc))f alli'sootassium sulfate (1.5%)

i i ea at
i bination with ur
i dently or in com s
mdepeir;tage gf 8-year-old ber_(cv. Umtra? S)Ohlble
Fhe }io:zed fruit size, fruit m_relght, dt% e ool
| 1ml}')ds and total sugar. Earlier studi
i sol1 a

applicatioﬂ

i iperine
The oleoresin, pipert
significantly at K::mnlu;:ecl
oleoresin content W‘?}S'?' s . (7‘83%)‘
9 ik z i " :
which was o BE 1 1 (7.75%). The highes!

; s with

) : trient levels wi
celation of soil nu

Table 6. Corre

& & 9"
P< ; S EJ niricant ¢ P< .
Slgmflcant at Ol)h 121 mnit Wt 0 ”l l

in TS (799%)1 =

; 9, . % ’ whiCh #
yield and quality T T(-’ (71:;7n2(3/z)011te11t wasnotedinT, (3.19{ )(5,10%)
lmm }3;559 on par with that of T (5'111\1 oui)l’ content 0
. 9%). The maximu not
Oleoresin 0342* & - ) an;}/Tiv(,?soift)ed . TV "['2 aﬂd T(, (data |
iperine  0.426* 084 - iy |
Piperine o o 2 shown). - highes
o 0.332 ] T recorded significantly -thg50°'/"'
& 0.416* - At KOdaga’o 29%) which was on par N o
* s B esin e /o . s also i
Ca 0.422 . 7 0.16%). The piperine o ot with T, G7A
B.295"° g - T %) and it was on par A o
Me 0.738** el in s ”([6% /7)2”1/:; (Table 5). The n%“amﬁlit::h wa
B 5 - 0.662** and - -ecorded for T, w
. * 0.854 " | 7%) was recorde ceptiLoN
Mn ?):233?)“ 0.301* 0.269 conte;t gfh :1)1 other treatments except =
: . *k 24* on p i
gn 0.361**  0.405 =

1

oleoresin, T, recorded signific
~ content (9.07%) followed by T,

. Were on par with other treatments. Horst ¢
- (2002) obtained best re

' quality in coffee b
Sulphate at a dose of 200 kg K ha"!
‘Sadanandan et al, (2002)
among different source

Sulphate was a better source th
hloride or nitr

increasing the be
Of black pepper.

. i |

Sulphate of potash on biack pepper

Table 7. Effect of potassium doses on mean yield, net profit and B: C ratio of bl
locations)

—_—
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ack pepper (pooled over

s an dr
Treatment D]Mﬁg_hi")___ M;;e;d(j*] ! pr:)efgt B:C
Kannur Kodagu (kg ha) (Rs. ha™) ratio
T, 650 520 590 106420 3.30
Ty 730 760 750 141770 4.11
L 690 700 700 122270 2.90
T, 710 780 760 133870 2.99
T 740 920 830 150420 3.37
T, 730 710 720 129570 3.27
T, 670 860 770 143720 3.86
I 650 700 680 124070 3.47
T, 740 840 790 142170 3.27
CD(P<0.05) NS 95 60

T,=Control; T,=Recommended K
SOP 2% foliar spray; T ,=50%
T=T, + Mg @ 25 kg h

as MOP; T =Recommended K
of recommended K as SOP + S0P

as SOP; T,=125% of recommended K as SOP; =T, ¥
a'as Mg SO‘(; quT3 + Mg @ 25 kg ha'

2% foliar spray; T,=50% of recommended K as SQp;
as Mg 50,
The quality p

arameters when pooled over
locations

also showed similar pattern (data not
shown) with recommended K as SOP + foli
spray (T,) and 50% of recommended K
(T,) recording significantly highest piperine
followed by Ty The lowest content of 4.4% was
recorded in T, and the remaining treatments
were also on par with control. In case of

antly highest
and T, which
tal,
sults in terms of internal
Y applying potassium
. Studies by
also reported that
s of K, potassium
an potassium
ate in optimizing the yield,
Iry size and oleoresin content

were mainly influenced by the avail
micronutrients like Fe, Mn, S
ar  these, Mn
as SOP  positive i

ability of
and Zn. Among
and Fe showed significan tly highest
1fluence on oleoresin (0.854** and
0.738"*) and piperine (0.662** and 05374%)

Economics

At Kannur, application of recommended dose
of K as MOP (T,) was found to be the most
profitable treatment with a net return of Rs,
1,37,070 followed by T, and T, with net returns
of Rs. 1,31,920 and Rs. 1,30,420, respectively. At
Kodagu, application of T, was found to be the
most profitable treatment with
Rs. 1,71,570 followed by 50%
dose of K as SOP (T;) and T, with net returns

of Rs. 1,64,870 and Rs. 1,53,920, respectively
(data not shown).

a net return of
of recommended

The economics of overall pooled mean dry yield

3 over locations revealed that recommended dose
the correlation studies on soil nutrient of K as SOP + 2% foliar spray (T;) recorded
WVailability with yield and quality showed that highest net return of Rs. 1,50,420 followed by
nany of the major, secondary and micro

NUtrients h
‘*' th yield
HIghly significant positive correlation (0.416**)
With avajlable K

m ition, soil avaj
H0Wed positive
[Ua llly P

T, Tyand T, treatments (Table 7). But the benefit
cost ratio was found to be high in MOP
treatment (T,, 4.11) followed by 50% of
recommended K as SOP (T, 3.86). Even though
the SOP treatments have yielded higher with
high net profit, the benefit cost ratio was less
compared to MOP treatment because of jts
higher cost (Rs. 20 kg') as compared to that of |

ad significant positive correlation
and quality (Table 6). Yield showed

ollowed by soil Zn and S. In
lable P, Ca, Mg and Mn also
correlation with yield. The
arameters like piperine and oleoresin
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MOP (Rs. 4.5 kg). However, SOP can be used
as a supplement for K under certified organic
farming systems and a premium price for the
black pepper may be expected for the certified
organic produce to compensate for the higher
price of the input.

The study revealed that for higher yield and
quality of black pepper, 50% of recommended
dose of K as SOP for soils with high K status
and 100% recommended K as SOP + 2% foliar
spray for soil with low K status will be
optimum as an alternate source of K fertilizer.
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