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Time

o Name and Designation spent Work done

""" W Yadukumar, 8¢ientist 51,71 4 man~ Layout, planting, maintenance of the

months experiment, recording ohservations

1977 to*B80 on the growth characters of both
arecanut and pepper, collection of
vield both arecanut and pepper and
statistical analysis, proparation

and submission of snmual reports,

M Gopalakrishnan Nair 4 man- Maintenznce of the epxeriment,
Scientist 81, p1 months Recording of growth and growth
Sept.*80 to Apr.*s) components, Recording yield and
) components znd statistical analysis

of yield data, recording the incidence
of wilt disease under different treate
ments , Studies of pattern of light

(senarate I.M attached) , penstration under different spacings,

-
Location of Research Project with complete address (Division/Section/Sub-Centre)

' Central Plantation Crops Research Institute, Regional Station,Vittal 574243,

DeKe, Karnataka under Agronowmy Section,




8. Date of start

1977
9. Date of termination 1989

10, (a) Objectives (Not more than 150 words) ¢ 1) Tostudy the performance of pepper in th
arecanut garden as an intorcrop.

2) To generate informations on the shade requirements of pepper while
planting as an intercrop.

3) To screen the bast suitable cultivar of pepper for planting as an
intercrop,

4) To screen the different pepper varieties for shade tolerance.

5) To study the effect of growing pepper on the growth and productivity
of main crop of arecamut also to svaluate the economic viability of
such & system,

(b) Practical Utility including background information (Not more than 150 words)

Arecaput, vhen raised as a sole eropadopting the recommandad spacing,

does not utilise fully the two natural rescurces of crop producti-n, ViZ.,

soil space and sunlight during their 1ife span, Making use of these under-
utilised natursl resources in arecanut plantations, & varlety of crops can
be grown and pepper is one of the such crop. -

pepper being the under forestory growth of humid tropicel forest, suffie
ciently shade tolerant and ideal for inter eropping in arecanut, It can be
conveniently trained to the palms, once the atem reaches to a height of abou

Rair(1982) and Abdul Khader {1982) have sepsrately stated that pepper i
profitable cash crop i{deal for intercropping in arecanut gardens, Aecording
singh et al.{1982) pepper can be recommended as en intercrop in the existing
areca gardens of North Bengal, Additional production through mixed cropping
arecanut garden have been reported by Abraham (1974) , Bhat(1974), Roy (1974)
Muralidharsn and Neyar{1979). However, informations on the effect of growin
pepper on the ylield of main crop of arecamut, the optimmm spacing to be adop
the pattern of light penetrations under ai fferent spacing, ths best suited
variety for choosing 8s an intercrop ete, are lacking, Therefore a detailed
field experiment was laid ocut at the CPCRI Regional Station, vittal for gene
ting informations on varietal cum spacing requir ments of peprer, its effect
on the growth and productivity of main crop of arecanut and also to evaluate
the economical viability of such a eropping system.
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The studies were undertaken at the Central Plantation Crops Research
Institute, Regional Station, Vittal(CPCRI), situated at 57 m above MSL and
at 12,57°N latitude in a typical tropical climate, The soil is of lateritic
in origin textura ly classified as sandy loam,

Arecanut was planted during 1958 with 6 s acing treatments ting
RBD design in six replications. The same garden was utilised for the
present investigations,

The present experiment was laid out in a split plot design with six
replications, The main plot treatments consistsm of six spacings and five
Bub plot treatments consist of four cultivars of repper and a control
where no pepper was grown,

s No Spacings(Main plot) cultivars of pepper(sub plots)
1.8 x1.8 m Panniyur-X
2. l.8x2.7Tm Uddakare
3. 1.8 x 3,6 m Malligesara
4, 2.7 x 3.7 m xlrma
Se 2.7 x 3,6 m Control
6. 3.6 x 3,6 m

Pepper was planted in 1977, Border rows were provided in between
both main as well as sub Plot treatmenta,

Main plot size 233,28 8q m,
8ub plot size 4 46,66 sq.n,

The arecanut plants were manured with 12 kg each of green leaf, and
¢attle manure in the form of organics and 100 g N, 40 g PO, and 140 g K,0
in the form of urea, Superphosphate and Muriate ofrpctasﬁ §n the form oi
chemical fertilizers/palm/year, provided separately with 100 gN, 40 g 9205
and 14Dg'xzojbalq/year.

During summer (November to May) irrigationm was given to a depth
of 30 mm of water with INM/CPE ratio = 1,

Plant protection measures againgt Mahali disease of arccanut and
quick and slow wilt of pepper werz attended regularly,

Data on growth and growth components and yield and yield compomnents
wers recorded and statistically analysed, Ancillary data on the pattern of
light penetration under different gpacinga and the incidence of wilt disease
were also recorded treatmentwise. At the end of the experimental period an

~ economic evaluation was also made for the different treatments,



12. Final Report: 1977-1988 Project No,Agr,Iv(131) Expt.(b)
Date of Starts 1977

Battern of 1ight penetration

The sunlight falling to the interspaces of arecamit was measured
by using quantym meter (Licor). The readings were recorded in Microe
einstein m “s ~ at 8 AM, 10AM, 12 Noon, 2 PM and 4PM under different
spacings and also in the open area, From the daily readings, the
monthly mean were computed, From the data the percentage of light
penetrated to the ground surface after the interception by the crowns
of aregannt palms were worked out and the data are given in the
Table -

The maximum percentage of sun light was available under the
spacing of 3,6 x 3.6m(56,.38%) and the minimum was undar the spacing
of 1.,8x1.8 m(37,17%), Under the recommended spacing of arecanut i.e.,
2,7x2,Tm the percentage of light available was 42.89,

) 4 eri behavi

Data on the following npehaviour were recorded under each treat-
ments, At the third year the vines were started flowering, The
parcentage number of vines flowered under sach varjety and the yield
ofndry p:gpe:/vina obtained in the third year are givem onm the folloe
wing Trhle 2,

Table [. TFlowering behaviour of Pepper

Nans of the Cultivar Percentage of Yield of dry
vines flowered pepper/vine
Panniyurel 48% 9.3 ¢g
Karimunda 43% 100.4 g
vddakare 4% i¢.2 g
Kalligesara ™ 10.3 ¢

Karimunda and Panniyur-X cultivars have shown earlyness in flowering,

Disease 1nc1dgggg

At the third year of planting yellowing was noticed in some of
the vines due to slow as well as quick wilt diseases, A study was
conducted by assigning indexes to the severity of yellowing, No,
yellowing 0, Mi14d yellowing 1, Moderate Yellowing 2 and Severe ye-
llowing 3, The vines were classified on the basis of the above
1nd;z ;ad statisticsally analysed, The data are given in the followin
Table 3.



Tatle 2, Dicesse tndex of Peppur
L

Spating/variaty Panniyurey Udsakare Malliige- Rarimanca T,

3.8 x 1.8 1.34 1.13 1.3 8.83 1.18
1.6x 2,7 1.38 0.2 0.06 D24 0.8%
1.8 x 3,6 8.1% O OB 0a33 0,07 0,12
3', x 3.? ﬁgﬁﬁ &Q 33 ﬂ.ﬂ 9.53 Q.“
2.7 m 3.8 0.50 1+ % ¥ Q.00 Oudé 0.28
3.6 x 34" #.“ QQW °¢5ﬁ 0,00 °q’9
MNean 0,81 1 9%} ] 0.61 0,3% -
T — t——————— —

Cally for spacing Oedd
Cole for variety 0,32

In closer spaaing significently more yolloving wayg soticed, Among
the difforont varieties, Penniyurel and Uddg-are have gown gignificene
tly more yollowing ap conpared to the varisties Xarisun‘s and UVadekare,

From the third year of planting the sustor of rinue showing yellow
ving were recordes SVRry yvesr uander easeh spacing and in 4ifferont varies
ties and the noan dsts are presented in tho Teile 4,

: Among the ALfferent varieties Karimunda variety had ghoved lesscyx
veraentage of disesse incidence,

arascamit per plat An torss of rire nite for 4
 dd Ou 198687 are pressnted in +hg Tablet, & - the
different spacing trostmants, the hishest mean vield cor plot wee
obtalned from the apacing of 1,8 n 1,5m end whioh vas s atisticslly
elinificant (40,19 ka/ploti, The lovest yield was obtainad frem the
wideat smnq $ateq 2,8 % 3,6 o, Mmooy the differsat varictioe tharg
vas no sionificant d&ifferences in the ¥yi-14 ~f areommt etween the
plots whers pepper was planted ag intercrop and in the plot wiere
arscemit vas ralsed sa a PODOCYOPe This showed that groving of pepoer
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in arecanut garden aid not adversely af ect the yield c¢f arecanut,
Similarly there was no significant difference in the vield of arecanut
between the plots where different varieties of pepper was raised,

When the yield per hectare in terms of chali was worked ocut, the
same trend was obtained, The highest yield of chali per hectare was
obtained from the closest spacing of 1,8 x 1,8m (table 8), The lowest
yield was from 1.7 x 3,6m and 3.6 x 3.6 m spacinas (1121,0 kg/ha and
1133,0 kg/ha respectively). The number of palms per hectare under 1.8 x
1.8 m spacing was 3080 while under 2.7 x 3.6m and 3.6 x 3.6m spacings
the number of palms/ha were 1025 and 770 respectively. Though the per
palm yield is less in closer spacings, the unit area vield is more
because due to larger number of plant population per hectare,

Yield of Peppersy

Among the different spacings, 1.8x2.7m had given significantly more
yield per plot (7,09 kg of grcen berries) followed by 1.8x3.6 m spacing.
The lowest yield per plot was obtained from 2,7x3.6m spacing (3.14 kg/plot
Among the four varieties of pepper, Karimunda, gave the maximum vield
(5.92 kg/plot) followed by Panniyur-I (6.68 kg). The varieties, Uddakare,
and Malligesara had resulted in a very low yield of pepper viz,, 2,37 kg
and 2,50 kg of green pepper per plot. Among the different treatment com-
binations the spacing of 1.8 x 2.7m with Karimunda pepper was found to be
superior compared to the rest of the treatment combinations, Planting
of arecanut at 1.8x2,7m spacings and training Karimunda pepper gave the
highest yield of 15.48 kg/plot followed by 1,8x3.6m spacing with Kari-
munda variety of pepper (10.37 kg/plot),

Yield of ggx Egggerégas

When the yield of pepper was calculated on hectare basis, the
highest yield was obtained from the spacings of 1.8x2.7m (860 kg/ha)
followed by 1,8x3.6m (842 kg/ha). The lowest yield was obtained from
2.7x3,6m(357 kxg/ha).

Among the different pepper varieties the variety Karimunda gave the
maximum yleld per hectare with a mean yield of 1068 kg/ha followed by
PanniyureI with a mean yield of 768 kg of dry pepper per heactare. The
lowest yield was obtained from the Uddakare and Malligesara which gave
only 273 and 295 kgs/ha respectively, Among the different treatment
combinations 1.8x2.7m spacing with Karimunda variety of peprer gave the
higheat yield per hectare (1973 kg/ha) followed by 1.8x3.6m spacing with
Karimunda variety of pepper (1331 kg/ha). The lowest yield was obtained
from the treatment combination of 2,7x2.7 m plented with Uddakare variety

of pepper (131 kg/ha).

From the above results, it is evident that for the maximum yield
of pepper the optimum spacing appears to be 1,8x2.7m to 1.8x3.6m which
accommodates about 1540 to 2050 plants/ha, In the closest spacing
though the plant population is 3080, the mean yield of pepper is only
434 kg/ha as against 860 kg/ha from a plant population of 2050 per hectare



In the case of arecanut the highest vield per hectare was obtained
from the closest spacing of 1,8x1,8m having a plant population of 3080/he
vhich gave 2500 kg of chali nuts/ha as sgainst 1985 kg of chali/ha under
- 1,8x2.7 m spacing and from a plant poprulation of 2050/ha, Another intee
resting observation was that planting of pepper did not influence the
yvield of arscanut,

CO| 1CH

(1) gross income/has~-

The economics of growing pepper was worksd out, The groas income
was calculated taking the market price of pepper as R8¢ 35/= per kg of
dried pepper and the market prigwe of arccanut as B.25/= per kg of chali
under the different spacings; the highest gross income was obtained from
the 1.8x2,7m spacing and with Karimunda variety which gave a total income
of ®,1,33,455/= per ha followed by 1,8x3.6m spacing and with Karimunda
variety of:ipepper (is,107664/= per ha). In the treatment combination of
1.,8x2,7m with Karimunda variety of pepper the gross income was more from
the pepper l.e., 8,69055/~ a8 compared to the gross income of arcoanut
f.0., 64400/~ per hectare. In control treatments the highest gross
income was obtained from 1.8x1.8m (%,60550/ha)., The lowest income was
obtained from the spacing of &,27085/m per ha) with Uddakare peprer varie

(2)  pet income/has-

Tha net income per ha was worked ocut taking the cost of cultivation
for arecanut as B,10/= per palm and ,5/~ per pepper vine, The higheet
net income was obtained from the treatment combination of 1.,8x2.Tm spaci
and Rarimunda variety of pepper and this treatment combination gave
B3, 102705/« per hectare out of which 05, 58805/» was derived from pepper
as an additional income,while from the arecanut, the income obtatned
was 43900/« , Among the control plots the highest net income was obtair
from 1.8x2.7m spacing (Rs,33875/« per hectare),

From the rrsults it is evident that, in arecanut garden growing of
pepper is a profitable proposition and from this field experiment the
fellowing conclusions may be drawnge

1. Popper is one of the most profitahle inter crop in arecanut garden,

2+ Karimunda is the most suitable variety of peprer for raising n
arscanut gearden,

3. The opt}hmuu spacing waz found to be 1,8x2.7m with a plantpopulation
of 2050/ha.

4, Under the spacing of 1.8x2.7m an average of 40,38 per cent of sunlic
is available for pepper. _

5s Growing of pepper does not affect the vield of main crop of arecanut

6, Both slow and quick wilt diseasem incidences are the major problems
to pepper in arecanut gardens, Appropriate control measures are to
e taken for dissase control,

7+ It was found to possible to incresse the unit ares income of arecanv
garden to almost double by growing Karimunda variety of pepper with
8 spacing of 1.8x2,7m,

8. The varieties Uddakare and Malligesara are found to be not suitable
for growing in srecanut carden,

9. Closer spacincs had more disease incidences to pep X as compared t¢
wider spacings.



Table 3. Agri.vi(131) Intar and miwxed eropping trials 3 Arecamat with 1@ = Light Intensities under
aifteront levels of shade « 19384 (Nieroeinstein Sec NMonthly Neen)
specing(m) ? %Fdl ﬁmﬁlﬂl wwm.ral wwm.ulu
Bonth Total
| .ES-B nnnn.l

Narch n»ﬁmaa& £34,40 37,28 49,30 42.59 S08B,T4 52,23 I24.48 45,0 n_aﬁomo 0,75 719,40 59,78
Aprild 1206, 74 452,30 I8,31 504,80 41,82 634,180 52,56 543,29 45,03 704,40 48,38 726.50 €2.%5
nay 5291421 467,51 236,21 508,40 39,38 630,19 49,51 S42,53 4,07 715,60 55,43 720,40 55,90
June P15 399,42 39,47 06,90 41,22 5 BI.S1 639,10 44,45 611,50 61,55 640,50 64,89
July C1398 352,40 38,56 276,40 41,10 €93, T 53,80 43080 47,34 ST4,.36 62,09 601,50 €5.8%
Asgust $54,38 380,70 39,80 409,50 42,91 540,60 S8,8% €70,90 49,34 S40.80 58,87 571,60 59,90
sept, 132330 40,80 35,93 429,90 26,28 S6T.00 48,30 433,30 40,10 521,70 456,45 38,40 49,.%4
Drt, 1142,53 421,70 36,09 359,60 40,2 SET,60 45,88 431,00 40,41 842,45 47,15 78,50 50,80
Bow, 1161,76 410,80 35,31 448,80 38,53 597,30 §7,98 (32,60 38,93 531,90 45,75 570,30 45,08
Don, 1153,54 402,70 M.91 441,50 38,26 S46,90 47,43 441,80 38,30 520,60 25,13 548,30 45,08
Mesn 1110,07 412,% w.?n.u_ 448,17 40,38 555,74 50,97 476,12 42,89 395,93 53,69 625,70 56,38




*able 4. Percmmta e of pupper vines sffected by wilt disesse undsr Siffarent spacings and varleties

Spacing(m)

1.8 = 1.8 20445 17,27 29.54 20.45 36,36 32,97 16,18 37,38 15,135 22,72 -
1.8 2 2.7 16,68 20,83 15,00 8,33 37,50 50,00 18,75 25,08 o 8Be33 20,83 =
1.8 2 3.6 €+2% 12,50 25,00 -~ 12,50 R ,5G 18,75 20,75 = 25,00 325 -
2.7 x 2.7 - 6,25 6,2% $.25 6,73 12,50 - 31,2 -~ - 12,50 =
2,7 = 3,8 - - - - - - - 2023 = 8,32 Be33 =




Tatle %, Yield of macamat For & yesrs « Sth to 10th yaar (1961.32 « 138637} « Mean yislé

(2ipo auta/ploy)
Roan values

Mga 2} Fanniyur 4 akare ..?wm»@muﬂn«u ahwﬂmﬂmi# Qornitrol} 3&’»

Ll L.821,8 38,61 . jt 3.5 4,70 40,98 3,93 40,19

an TofimeRa? 25, um 254653 23,14 33,92 24 .85 M,15

LN 160038 = 22.3% 2,23 33,00 Wt 21,22 23,90
By 2.Tn2.7 2843 22,28 2455 12,12 23,488 25.08

mw 2. Tx3,6 12.2% 12,0% : 15,52 154,632 14,08 4,7

B 3.8%3.6 13.60 14,01 13.80 10,15 33.7? 13,28

Maan 23.47 22,80 24437 V57 22,91

Seite far spacing 4,08
CoDs {(Ped5) Be51
$.%, for variety 2,33




Table 6, Tieald ~f popper for 6 years - S5th to 10th yesr (152182 « 1986«87)
Mean yield per plot {(gre«n barries)

Keicht per plot (kg)

_ Yarietls = Mean

Spacing(m) “Panni yur Vadakare Walllgosara "Karimunds
ﬂ” ”‘W”M.Q QOMH Ntﬁﬁ ’ hlm.“m Qig ﬁlg
8, 1.0%2,7 B 1% 2.5%0 2.22 18,48 2,90
Sy 1.8x3.8 9,35 2,76 1,83 18,17 6,56
8, 2.7%2.7 6,51 4.01 2,65 7.4 5,21
Sg 2a7x3.8 4,78 115 2,02 4,59 3,14
3q 3.8x3.8 3,25 1,52 3.32 7,99 4,05

Moen §.68 2.37 2.50 292

BE for sracing 2,1)
CO{Pw),05) ns

SR for variety 1,09
CD (Pw,0%) 2,20




Tabla 7. Meoan yield of paprer for 6 years -{5th to 10th year) ary peppoer (kg/ha)

: tna(m)  No.of Varleties

plants  Pamelyar bdlakare
8, le@x1.8 3080 66% 19¢ 142 7316 ¢34
5, 1.8x2.7 2050 329 265 253 1973 860
54 1.8%3.6 1540 1264 34 418 1331 e8e2
By 2+7x27 1370 789 458 302 226 594
Sy 2.Tx3.6 1025 s4d £31 230 523 157
B Je6x3.6 770 417 217 426 1530 £20

Moan 768 273 n5 1062 601




Table B, Mean yliold of arescenut for 6 years - “¢h to 10th yesr
(Chalt kg/ha)

Spacingcim) Wo,of

Control Mean
trses/hs Panniyur

"Rerimuela

s, 1.8:.8 3080 2402 2343 2708 1545 2622 2%00

8, 1.8x2,7 2050 1925 2251 1757 2376 2715 1988

8y 1.8x3.6 1540 2909 1694 1966 243 1730 1952

5, 2.7 1370 2141 177 1691 2449 1665 19E3

S 2.7x3.6 1025 73 900 1181 1407 1064 nun

8 3.6:3.6 170 1163 1199 1266 se4 1178 113
Mean 1752 1693 18ce 1939 1706




Tarle 9, Zcoromics of grovinmg pepper fn arecarut gerden (Gross incowe in h/ha)

Spacingim) _

By 1.9x1,8 $0050 23275 93328 58275 €790 68366 63450 4970 T4820 63725 25760 €9485 05X
8y L1.8x2,7 48125 32480 O00COS 56275 9978 &31%0 43925 8858 S2791 $4400 £905% 133455 54378
8, 1.5%3,6 47725 44360 91965 42350 2390 44740 43200 14630 63330 61078 46589 107684 43230
B, 2.Tx2,7 5352% 37615 681140 44250 2630 4S8R0 47275 10570 STS4S 61225 26910 %0135 4162%
8, 2.7x3.8 2432% 19080 43365 22500 4585 27085 293533 2050 37575 INYS 18307 55480 16400

8¢ J.6x3,6 29078 14525 43585 29978 7555 ITETO 316%S 756%  $2795 21608 33700 57303 AN7%0

ATecant § %,2%/w por ky
Fepper £ 235/~ por kg




dnwwa 10, FPoovonics of %nn&n gﬁnﬂa of poycar in srecamut ga ag& »g @a\x&

P cbrirmmee A . A e e

‘specingled g@ﬁlomg_

8y 1.0:8,6 29250 gw& s g .&.ﬂn@ | 36368 3% | 10430 €OWO IS 100 $IZT7S 29VMBG
By 1a8:2,7 274615 ww»,,“_é £2047  ISTYS 7e 3O 233 135% 2472C 47900  S8EH% 102705 3IMTH
8, Lo8xu3.0 433%0 L0 TEHN0 MIS1 460 41841 3ITR 6930 SOM0 L5475 380M9 G464 ugg
S, 2227 L76E IVMGE STLH WSSO AW ST 325YE Yiie 373@%  S7RIE 22060 TULAY ITINS
By T8 WHTE 3¥0i% 13990 122%0 540 12790 13635 253% 16%60 20926 133180 53286 4%
8g 3.6x3,5 nyr 10745 32120 AAITS VS MO 28007 1IGA0  3S04T 139AR 11550 44758 19500
Eate

AXeCasnt § Ga2%/e por kg of ohall
Pepper % ?.wy_\l Lﬁ kg

ﬁouﬁ\i POT ATGOE mﬁh

e 5/= per winoe
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INTER AND MIXED CROPPING
IN ARECA GARDENS

K.B. ABDUL KHADER
Central Plantation Crops Research Institute, Regional Station
Vittal, Karnataka

Areca-cacao mixed cropping

INTERGROPPING, multiple cropping, mixed cropping,
and relay cropping are some of the terms that are
being more widely used in recent years, All these in
reality mean an intensive land use to take two, three
Or even more crops either simultaneously or successi-
vely each year. These systems of farming not only
increase the productivity per unit area and per unit time
but also provide additional work to the agricultural
labour.

‘The practice of intercropping or mixed cropping in
arecanut gardens has been in vogue even in early times.
But the objective in those days was not intensive Cropp-
ing. The long pre-bearing age of 5-8 years, the low in-
come in the early years of bearing, the fluctuation in the
yield of the crop due to pests and diseases and seasonal
conditions forced the planter to take up intercropping.
The intercrops when raised can provide additional ine

December 1982

come during the off seasons. The venetian and orien-
tation of arecanut leaves permit 40 to 60 per cent of
solar radiation reaching the crown to penctrate to the
crops grown underneath. Rooting pattern of areca

‘palms also suggest that there is considerable scope to

expleit the ground surface by growing inter and mixed
crops in areca gardens as the total soil mass is not effec-
tively utilised.

Though several crops are grown in arecanut gardens,
it is necessary that some selection is made since all crops
are not found to come up well under the eco-climates pre-
vailing in the gardens. The crop or crops for inter-
cropping are to be chosen more carefully, especially
when one of the partners is a perennial crop like are-
canut. The intercrops chosen should not have any pro-
blems of soil exhaustion, and pest build-up and at the
same time should have maximum production or maxj-

2]



An arecanut plantation in Mysure, Banana is also grown in it

mum returns per unit input to the farmers. Crops which
love shade or those which can withstand the canopy
of arecanut palms and the heavy drip during the mon-
soon are to be preferred. They should be able to uti-
lise the filtered light to the maximum. It is also neces-
sary that the crops which go with areca do not have simi-
lar requirements of plant nutrients as far as possible.
It will also be an advantage if the root systems of the
crops are confined to different zones so that competition
for moisture and nutrients is minimised. The crops
chosen as intercrop or mixed crop also vary from tract to
tract, though a crop like banana may be more univer-
sally grown. If growers of Sirisi (Karnataka) prefer
cardamom and pepper as intercrops, the planters at
Dakshina Kannada of Karnataka, select pepper, banana
and yam as best suited to the locality. The areca gro-
wers of Assam prefer citrus while the growers of Kerala
grow Dioscorea, yams and tapioca. Thus the kind of
intercrop chosen will vary depending upon several fac-
tors like the agroclimatic conditions of the region, the
demands and preference of the local market and the
personal likings and needs of the farmer.

A large number of annuals and perennials have been
tried for feasibility studies to evolve different crop com-
binations with arecanut at the CPCRI, Regional Sta-
tion, Vittal and in the Research Centres spread over in
the States of Karnataka, Kerala, West Bengal and Assan.

22

Pepper in arecanut

Crops like banana, pepper, elephant foot yam, pine-
apple, cacao, guinea grass, etc, arc found to be best
suited for inter and mixed cropping. Elephant foot
yam which was grown at the Research Centre, Kannara
(Central Kerala) has shown that the same has no ad-
verse effect on the performance of main crop of are-
canut. Similarly, growing of banana as an intercrop
with arecanut at the CPCRI, Regional Station, Vittal
had no adverse effect on the performance of arecanut.
In the initial years the shade of banana helped to pro-
tect the delicate palm from sunscorching during the sum-
mer months. A net return of about Rs 4000/ hafyear
was obtained from banana. Guinea grass was found to
come up well under the shade of areca. The advantage
of growing this fodder is that due to the moisture avai-
labe in arecanut gardens, a continuous supply of the
fodder becomes available. The observations made till
now at Vittal indicated that cacao is a profitable mixed
crop. Pepper was also found to be another crop suited
for the areca gardens. All the intercropping systems
increased the job potential in addition to the subsidiary
income.

Cultural Requirements

Whatever the crop chosen it is very important that
the subsidiary crop is given adequate attention and met
with its specific requirements lest the main crop may
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suffer. The following cultivation programme for the
individual crops may be followed.

Banana. Banana needs a rich, deep soil with plenty
of organic matter. Sword suckers of 75 to 100 c¢m
height are planted in pits of 30 to 60 cm cube filled
with 10 to 12 kg of cattle manure. Pits are dug at a
distance of 2.7 X3 X4 metres (when the spacing of are-
canut is 2.7 X2.7 m) in the same row as arecanut palm.
The population of banana will thus be at the rate of
one plant to every two areca palms, 250 gm of super-
phosphate may be applied per plant as a basal dose
prior to planting banana, followed by 100 gm of N
and 140 gm of K,4O each applied in two equal doses, the
first application being done about two to three weeks
after planting and the second application four or five
months of planting. Other operations like earthing
up and providing supports when the plants throw bun-
ches are to be attended to. Another important opera-
tion to be attended to is desuckering, only one good
sucker should be allowed to grow. Besides the main
crop two ratoon crops can be harvested in a three year
period at the end of which the entire crop will have to
be replanted in pits dug at changed sites.

Elephant foot-yam. 'The crop prefers loamy soils rich
in organic matter. Good and healthy tubers from the
previous harvest are cut into bits, each bit having a
small portion of ring or bud. Any ordinary sized
yam gives six to eight bits and each bit should have a
minimum weight of three-fourth to one kg. It is usual
to dip these bits in cattle dung slurry to prevent rapid
drying of the tuber. Such pieces are planted in pits of
50 cm cube applied with 8-10 kg of cattle manure or
compost. It would be preferable to apply 50 gm of
superphosphate in each of these pits before the plant-
ing of seed material. Three to four pits can be accom-
modated in the inter spaces between four arecanut palms
planted with the normal spacing 0f 2.7 2.7 m. Planting
is usually done in February-March and the crop comes
to harvest in October-November. An average of 12,178
kg tuber per hectare fetching a net profit of Rs 4 to 5
thousand per ha can be obtained from this crop.

Pineapple. Pincapple grows in almost any type of
soil provided there is adequate drainage. Suckers
which arise from underground parts are commonly used
as planting material since these produce fruits earlier.
Trenches of 60 cm width and depth and ahbout 125 em
length are dug in between two areca palms and filled
with 50 gm of cattle manure. In each trench three

suckers are planted. Fertilizers to supply 100 kg N,
100 kg P,O; and 150 kg K,;O per hectare may be
applied in two equal doses, once at the time of planting
and again six months after planting. As an inter-
crop in arecanut garden pineapple is estimated to give
8000 kg of fruit per hectare fetching a net profit of
Rs three to four thousand per hectare.

Guinea grass (Panicum maximum). It is grown under
varied conditions of soil and climate and comes up well
in drained loamy soils. The grass is propagated by slips.
As an intercrop in arecanut gardens it can be planted
in two rows about 50 cm apart in the interspaces bet-
ween rows of areca trees or on the edge of drains, The
area to be planted has to be applied with about 10 times
of cattle manure per hectare as basal dose, followed by
top-dressing with 100 c¢m of urea in two equal doses at
an interval of 6 months. The crop gives 5 or 6 cuttings
per year with a total yield of 18 to 22 tonnes/hectare.

Cacao. Cacao is a perennial crop. Seedlings 4
to 6 months old may be planted with a spacing of 2.7
X 3.4 m when arecanut is spaced at 2.7x2.7 m in the
same row of areca palms. The population of cacao
should be half to that of areca palms. Cacao plants
commence bearing two to three years after planting.
A fertilizer application of 100 gm N, 40 gm P,O4 and
140 gm KO per tree in two equal doses is recommended
cacao, when planted as a mixed crop. From a full
bearing tree on an average 50 pods may be harvested.
Ten to twelve thousand rupees per hectare may be
obtained as a net income.

Pepper. Using arecanut palm as a standard pepper
may be grown successfully as an intercrop, About 800
to 1000 palms may be used for growing pepper in a
hectare. Research results at Vittal have indicated that
‘Panniyur-1’ ‘and ‘Karimunda® varieties are more sui-
table for growing in areca gardens. A fertiliser dose,
equal to the dose recommended to areca palms (100:40:
140 gms of N, P,O and K O/ palm) may be applied
to pepper in addition to 12 kg of green leaf and 12 kg of
cattle manure per vine. A grower can get an income
of 8 to 10 thousand rupees/ha as net income by pepper
alone by growing as an intercrop.

Though several crops, annual and perennial, can go
well with arecanut, it is very important that the selec-
tion of inter or mixed crop should be based on the mois-
ture availability, soil depth and nutrient status of the
soil besides market preference and needs of the farmer.

IT PAYS TO ADVERTISE IN ‘INDIAN FARMING’

December 1982
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Pepper intercropped in arsca gardens

INTERCROPPING
WITH PEPPER

M. GOPALAKRISHNAN NAIR
Central Plantation Crops Research Institute, Regional
Station, Vittal

December 1982

RECANUT i5 a crop cultivated by marginal and small
farmers. Hence it becomes imperative to increase
the returns per unit area of land to provide a reasona-
ble income. Intercropping is one of the practices
followed to meet this end. Fluctuation in market price
of arecanut is considerably high. This again necessita-
tes the growing of another cash crop to buffer the effect
of low prices. Increasing the cropping intensity also
facilitates proper utilisation of farm labour. Arecanut
being mostly an irrigated crop, the growth of another
crop will also improve the water use efficiency and
increase the returns for the amount spent on irrigation,
It shall be a boon to farmers in areas where the areca
palm is affected by the elusive yellow leafl disease. They
will be able to compensate the loss due to the disease
by growing suitable intercrops like pepper and thus live
with the disease.

There is considerable scope for practising inter-
cropping in an arecanut garden. An areca garden
with a spacing of 2.7 m X 2.7 m provides ample space
and light for the growth of shade tolerant intercrops.
Pepper is a remunerative cash crop ideal for intercropp-
ing in areca gardens. Pepper, being the understorey
growth of humid tropical forests, is sufficiently shade-
tolerant. Intercropping areca gardens with pepper
is a practice followed by some of the farmersin the states
of Kerala and Karnataka.

Pepper can be grown in the gardens once the palms
reach a height of about 5m. Atthis stage the trunk
acts as a standard for pepper and penetration of sufficient
light is also made possible. Pits of size 50 cm cube may
be dug 35 cm away from the base on the northern side
of the palms with the receipt of summer showers. These
pits have to be filled with a mixture of compost (5 kg)
and top soil and rooted pepper cuttings planted at the
rate of 2 or 3 cuttings per pit. The vines have to be
tied to the trunk of the palm as and when they grow.
The height of the pepper vines may be restricted to4m
to facilitate easy harvesting. Climbing the areca
palms for purposes of harvesting and spraying has to be
done with the help of a ladder to prevent damage to the
vines.

Manuring

Adequate manuring has to be done to prevent compe-
tition between pepper and areca. Hence the recommen-
ded doses of fertilizers for the two crops have to be pro-
vided separately. The annual requirement of fertili-
zers for areca is 100g N, 40 g POy and 140 g K, 0 in
addition to 12 kg each of farmyard manure and green
leaf. The recommendation for pepper is 100g N, 40g
P,0; and 140g K,O over 10 kg of farmyard manure.
The organics along with two-third the dose of inorganic
fertilizers for the two crops may be applied in trenches

15 cm deep dug 75 cm away from the base of the palm.
Lime at the rate of 1 kg may be applied in alternate
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TABLE 1. COST OF CULTIVATION OF ONE HECTARE OF PEPPER IN AN ARECA GARDEN {(NUMBER OF VINES-1372)

Year Digging pits and planting  Cost of rooted cuttings Tring vines * Fertilizer * Plant Harvest Total cost
application in-  protection ——————————
Mandays/cost at Rs 15/-day Rs 0-25/cutting Mandays Cost  cluding cost Mandays Cost (Rs)
Numnber ~ Cost
First 60 900 3500 975 10 150 1069 —_ —_ — 3094
Second — — 825 207 20 300 2138 1659 — —_ 4304
Third — — 330 83 30 450 3239 3318 60 900 7990
Fourth — — — - 30 450 3239 3808 120 1800 9297
Fifth — — — — 20 300 3239 3808 120 1800 9147
Total 60 900 5055 1265 110 1650 12524 12593 300 4500 33832
Income from sale of 1300 kg pepper at Rs 12 per kg Rs 15,600
*Elaborated in Table 2
Income from sale of planting material 20,000-—3 node cut-
tings at Rs 0,10 per cutting 2,000
Total Rs 17,600
Recurring expenditure 9,500
Net profit Rs 8,100

years. The remaining one-third dose may be applied
at a radius of 75 cm during February-March (if the
plantation is frrigated) and lightly forked into the soil.
The vines may be earthed up at the time of digging the
interspace with the cessation of heavy rains.

A cover crop of Calapagonium mucunoides can be raised
with the onset of summer showers. During summer the
crop dries off leaving a thick mulch which will do away
with the need for digging the interspace. During subse-
quent years a sclf-sown crop is produced from the seeds
shed by the previous year’s crop. This will help in
conserving the soil and improve the organic matter
status of the soil. Ring methed of irrigation may be
preferred to the basin irrigation which is in vogue as
this will facilitate earthing up of the vine bases. Ade-
quate soil conservation measures and drainage have
to be provided.

At the time of spraying against Mahali disease a
spray of Bordeaux mixture is recommended for pepper
also. The basal 1 m portion of the vine has to be paint-
ed with Bordeaux paste as a precautionary measure
against the foot rot disease of pepper. The soil around
the vines may be drenched with 5 litres of 1 per cent
Bordeaux mixture of 0.1 per cent Ceresan wet. An
insecticide spray has to be given if there is incidence
of pollu beetle.  Dimethoate 0.06 per cent and Dith-
ane Z-78 (0.2 per cent) against fungal pollu, Ifnema-
tode infection is noticed phorate or carbofuran at 1 g
aifvine may be applied twice a year in May-June and
October-November.

Pepper vines usually flower during May-June with
the commencement of the monsoon.  Harvesting season
is from January to March in the hills and slightly early
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TABLE 2. COST OF MANURING AND PLANT PROTECTION
OPERATIONS

Manuring
Dose for 3-year old vines: 100g N, 40g P,Os and 140g X,0
Farm yard manure 10 kgjvine

Rs
Farm yard manure 13 tonnes at Rs 100/ton 1,300
Urea at Rs 2.50/kg 286 kg 715
Superphosphate
at Rs 1.04/kg 291 kg 303
Muriate of potash
at Rs 1-36/kg 310 kg 421
Application charges {20% of cost) 500
3,239
Plant protection -
Two sprays of Bordeaux Copper sulphate 78 kg
mixture at 3 litresfvine at Rs 18/kg 1,404
Lime 78 kg 60
Spraying charge
Rs 0-20/vine 520
Drenching Bordeaux- Copper sulphate 1,170
mixture 5 litres/vine
Lime 50
Application charges 180
Painting Bordeaux Copper sulphate 13 kg 234
paste 1 litre for 10 vines Lime 13 kg 10
Application charges 180
Total 3,808
One spray of insecticide Rogor 13.5 litres at Rs 90/-
against pollu beetle litre 1,200
(0.06% dimethoate at 3 Spraying at Rs 0-20/vine
litresfvine 260
1,460
Nematicide-two applica-  Furadan 86 kg
tions per year 1,603
Carbofuran at 1 g aifvine Application charges 300
1,903
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in the plains, Harvesting is done by plucking the spikes
by hand when one or two berries on the spike turn red.
It may be done in two or three rounds as all the spikes
may not reach maturity at the same time.

Berries are separated from the spikes by rubbing
between the hands or trampling them under feet. The
berries are to be dried in the sun for 7-10 days until the
outer rind turns black in colour and shrunken in size,
The moisture content of the berries should be below
11 per cent for safe storage. Extrancous matter, light
berries and pin heads may be removed by winnowing.
Grading of pepper can be done with the help of sieves
of different meshes to obtain berries of required size.
Dipping the berries, collected in a basket, in boiling
water for one minute facilitates quicker drying, the
berries get a shining black colour and reduce the micro-
bial load in the product.

White pepper fetches 40 per cent more price than
that of black pepperin the international market. It is
prepared by harvesting spikes with fully ripe berries. The
berries are filled in gunny bags and steeped under flowing
water for about 7 days. Subsequently the outer rind of
the berries is removed by rubbing with hands in a bucket
of water. Subsequently it is washed in clean water,
dried for 3 or 4 days, cleaned by winnowing and polished
by rubbing with a cloth. The loss in weight may be
about 8 per cent compared to black pepper. The other
commercial products of pepper are canned green

pepper, dchydrated green pepper, pepper oil and
pepper oleoresin which usually enter the export market.
White pepper is a product which can be prepared
without any equipment or complicated technology.
One hectare of areca garden with a spacing of 2.7
mX2.7 m will accommodate about 1300 pepper vines.
With good management practices a pepper vine should
produce a minimum of 1 kg black pepper in the fourth
year. Taking the cost per kg of pepper to be Rs 12 the
additional income comes to Rs 15,500 per hectare. The
farmer will get an income of Rs 2,000 by sale of plant-
ing material making the total income Rs 17,500, The
recurring expenditure for the maintenance of an inter-
crop of pepper has been worked out as Rs 9,500, ‘This
enables the farmer to earn a net profit of Rs 8,000 by
intercropping his areca garden with pepper. The
yvield will be doubled by the seventh year. The sale

of products shall increase his net returns.

An experiment was laid out at the CPCRI, Regional
Station, Vittal in 1977 with four varieties of pepper
namely ‘Malligesara’,'Uddakare’,*Panniyur-1° and ‘K ari-
munda’ as inter crop in an areca garden planted in 1959
under different spacings. The experiment has so far
shown the superiority of the latter two varieties for
intercropping. The yield of arecanut has also not been
affected by the growth of pepper. The green berry
vield of the four varieties under spacing of 2.7m x2.7m
during the fourth year is as follows: Karimunda 4582 g,
Panniyur-1 3227 g, Malligesara 1652 g and
Uddakare 200 g.

TO PROTECT
YOUR.CROPS
USE
PARATOX

METHYL PARATHION

50% EC & 2% dust

® COTTON @ CHILLIES
® RICE @ SUGARCANE
® TOBACCO

FOR BULK PURCHASE,
SPECIAL PRICE

Manvisciured m indis by *

AH: India Medical Corporation
Y96 Princess Street Ketbedews Bembay-400 003

We also manufacture Dharti Poshak (Micro Nutrient), Aluminium Phosphide Tablets, Zinc Phosphide,
Fenitrothion 50% EC, Trichlorofon 5% Dust, Zineb 75% WDP, 24-D 80% Sodium Salt Co, -
chloride 50 %, WDP, Toxathion EC & Toxathion Dust, Dimethoate EC, Sulphur Dust, Malaria Oi Methyl
Parathion 2 % Dust and 50 % EC, Household Insecticide New Tox 5, D.D.V.P, 76 % EC. and Aldrin 30% EC.

Branch Office

: Akhand Jyoti, Santa Cruz (E), Bombay-400055, Tel.: 544831,
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13,

Approximate expenditure incurred in the Project: (Give reasons for variation, if any, from onginal estimated cost)

.. 1.#.50‘-0@ (1‘1‘!505/-)

i4,

-

Publications and material (one copy each to be supplied with this proforma)

a) Research papers nil

b) Popular articles Two nos, {(coples enclosed)

) Reports 10 Nos, (Anmual reports from 1973 te 1988)

d) Seminars and workshopsiiRelevant to the Project) in which the Scientists have participated :

D KR v S B s SO Wl Nl g&nﬁm&mtmwvmm
1lowed ‘Panni for planting in arecanut gardon, A

ﬁi} Gmwihx{g mw' found to be highly profitable and it Gid not

affect the yield of main crop of arecanut adversely .

{1ii)Closar spacing was found to be not a limitation in arecanut garden

for ra;sinq pepper, | ,

-
N

Details (Nos. etc,) of Field/Laboratory Note books and final material ard their location

(1) Experimentsl Log BDook
({t)Project rile 1.
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16, Comments/suggestions of Project Leader regarding possible future line of work that may be taken up arising
of this project:

Pepper when raised in arecanut garden, its manurial, cultursl and
water requirements will have to he standardized, It is desirable
to initiate some field experiments to study the above aspects,

Diseases, especially slow and quick wilts, are associated with
pepper when raised as £ an intercrop in arecanut garden and it was
observed as one of the major limitations. A suitsble control
measures will have to be found ocut to solve the problem,
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