- s

, B 4 %
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, Tuber crops are the thirdemest important food crop and about
one-fifth of the people of the world, particularly in tropical Africa,
parts of tropical America, Pacific Islands and Peninsular India, are
dependent on these tubers as their staple or main supplementary foode
In India, Cassave occupies about 346 lakh ha (production 60,5 lakh
tonnes), mostly in Kerala, Tamil Nadu and Andhra Pradesh; and sweet
potato mm occupies 2,25 lakh ha (production 15.5 lakh tonnes), mostly
15 northern and eastern states, namely, Bihar, Uttar Pradesh, Madhya
Pradesh, Orissa and Assam.

Agro=ecological diversity:

The distribution of cassava and sweet-potato indicate that
cassava is mainly confined to tropical wernm and humid climate with
moderate to high rainfall, distributed during southewest and north-east
monsoons; while sweet potato prefers pre—-dominantly sub-tropical cli- .
mate though it performs tolerable good in tropical regions under plenty
of sunshine., Other tuber crops vizZ. Arodds (Colocasia, xa.nthosoma),
Yams (Agorphophallus, Dioscrorea alata, L. esoulanta, L. potundate and
08leus are grown wnder varying weather conditions ans also undex shaded
conditione Shade tolerance is an additional advantage of Aroids and
Yams and hence best fitted to grow under wide-spaced perennials like
coconut,earecanut and tree cropse.

Cropping pattermn according to regional need:

Based on suitability of agro-ccological factors, consuners' pre-
ference, industrinl needs, commersial adoption in the locality etc., the
appropriate cropping systems have to be formulated.

Suitable multiple-cropping system in cassawa:

The intensity of cropping gives maximum. yield per unit ared in
the tropica. Cassava is mainly cultivated in marginal lands of undulasing
grepty” where other crcps have been found to be un—cconomical; as it is
tolerant to a wide range of environmental conditions. It is mainly
grown as a rainfed mono-crop without much mixed cropping, yecor after
yeor in the same field or 2as an inter—crop under coconut plantations,
 mostly iw Kerala and part of Temil Nadue

e
————--—----—-———----nn—-—--—-—-,—---——

* Guest Lecture in Summer Institute,'Production & Utilization of tro-
pical tuber cx:ops', CTCRI, Trivandrum, June 15, 1985.
CeP.CiReIl. Contribution: No.465. s

N T2



2

. Estimates of suitable legumes and other species as intev-crop
with cassava are not precisely available in India; though groundnut
and cowpec showed a great promise in Kerala and enien in Tamil Nadu.
Other inter-crops include frenchbean, maize, pigeonpea, vegetcbles,
pulses, sunflower etc. An agro-economic survey.incColoobia.showed:
Ahddoabout {G¥.of cassava is grown in mixed-cudture (Diaz and Anderson
1977). It was further estimated that in kfrisx Latin Ameriea, the
nixed oropping is about 40%, Okigbo(1976) estimated that in Afrieca,
about 50 of cassava is grown in mixed cropping systmms, In the humid
low=land tropics of Central America, cassava is frequently inter-cro-
pped with maize in areas of lesser rainfall (Rogers 1965) and also it
is interecropped with common beans (@afgc_zolus vulgaris, L). According
to Wagner(1958), the majority of homestcads in Nicoya and Cesta Rica
include cassava, in association with plantéin, pigeonpea, mailse and
sugarcane, In Brazil which 1s the world's greatest ocassava producer,
it is grown in 2 or 3 crop associations, usually intex-cropped with
beans (Bhasfolus or vigna) maize, cowpeas etc. and sometimes with
cotton, rice, cocoa and rubber.

: In Malaysia, cassava is seldom inter-cropped, mono=-cropping
in mostly wide-spread. Howewer, it is estimated that 2% of eassava
land was sole cropped, and the remaining 26 under mixed or inter-croe
pping (Anon 1974) though the information on specific crop combinations
and arrangements are not available, Cassavo is meinly intercropped .
with Rubber in Malaysia during the first 2«3 years and relay-cropped
with anmual crops like groundnut, sorghum, chilli, tobacco and long
beans (¥igna) _ '

In Africa(IITA, Nigeria), Cassava is grown not enly as a sole
crop but is often mixed inter-cropped or relay inter-cropped with
shorteduration crops (2-4 menths) such as maize, cowpea, melons and
leafy vegetables. Andrews(1970) and Kassam and Stockinger{1973) repo-
rted that the yields of relay and inter-cropping systems are highest
vhen there is a competition gap between cassava and inter-crops. In
Southern Nigeria, cassava is often inter-cropped with yans, colocasia
and maize which are principle staple food and alse with subsTdlary

. crops like bhendi, melons, beans and leafy vegetables.

In PThailand, cassava is essentially grewum as a sole crep and
inter-cropping is practiced to a very limited extent; with maize in
the uplands and with young coconut or rubber plantations, '

The most common practice in Congo is to grow a mixture of slow-
growing or highwstanding crops, eg. cassava, banana or maize vhich eitlter
come to maturity earlier(ie. shortedurdtion crops) or which grow closer
for the ground and fill the inter spaces (Jomes 1959). In hilly tracts,
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of West Africa, maise, cowpea and cotten are plantéd as inter-crop in’
yems; in the following year, cassava is the main crop, with maize and
pulses inter-planted(TechsBep.of W.Africa 19368=39)s Cassava is used
as a nurse crop to provide shade for young coffee in Uganda and young
clove trees in Zanzibar (Nye and Jameson 1940)e In Kerala, mixed cre-
pping of cassava, sweet-potato, bananag yams and vegetables are practi-
sed. Sinilarly, yams are cultivated as subordinate crops with sweet-
potate, ginger, tummeric etc.(See Wealth of India 1962)

Identification of suitable legunes species, inter-cropped with cassavas:
.. :

Earliness of the legumes(naturing within 70-100 days) is esse-
ntial so that those shou#d reach pod-filling stage before cassava starts
to close the rows and shade the intercrope. The legumes should have a non-
agressive growth Wabit(erect or prostrate but not climbing) and cover the
ground rapidly. .Row width of cassava facilitated inter-cropping of cow-
pea groundnut,pigeonpea etc profitably and thus contributes to better uti-
lization of space and measure of early sunlight. Among the Zugimes, the
potentiale of groundmut and cowpeas as companion crops for cassava has
been realised in CIAT, Cali, Columbia (AnneReport 1979), India and other

‘countries.

Table It Competitive effect between diff.legume species and cassava at
CIAT, Columbia (Quilichao).

Legune grain yield Cassava root yield
Intercro- Monoculture Intercropped Redu- Monocul- Intexr- Reduction
pping (kg/ha) (xg/ha) ction ture cropped
systen % t/ha t/ha
Groundnut/ 1822 1543 15 3401 28,0 18
Cagsava
Cowpea/ 1179 459 61 193 1443 26
Cassava

It may be seen from (Table I) that a consistant balsnce pexforma
nce was shown by groundnut, suffering little when inter=cropped and eanpoe=
ting much less with cassava; while cowpea reduced cassava yield and suffe~
red greater grain yield reduction, Thus, the vigorous growth and elimbing
habit of cowpea depressed the cassava yield to a great extent,
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In India, inter-cropping systems with cassava have been/are
being standardfzed since 1968 at the CTCRI, Trivandrum ond later at
T.N.A,U, Qoimbatore, K.A,U, Keranla including groundnut and cowpea, be-
sides other inter~crops. The comparative performance of these twu

 inter-crops with cassava ewnluated by seversl seveéral researchers undex
rainfed conditions, are summerised. r
Table 2¢: Comparative performance of groundnut and cowpea as inter-crop
Intercro- Legune ___Casgava vield(}/ha) Source of infor-
pping systen yield Monocul~ Intercro- Reduction mation
gromndnut/ - 1790 27.5 25,9 - 5.8 Singh & Mandal
cassava ‘ ‘ % 1968-70
6owpea/Gassa- 1000 . . " . 17.8 R i ™
gromednut fone. 2660 20,9 2043 23 Hokapluny &
B88ava Hrishi 1973
groundnut/ca- 1380 313 20.8 36e1" Prabhakar, Mohon
ssava kupaxr & Nair

_ 1978-79

cowpeafcassa~ 1050 " 25.2 195 "
va

- groumndnut/co.
ssava 1253 2646 213 19.9 Prabhakar 1983
cowpes/cassa~ 3700 " 21.8 1860 - - "
va (zreenpod)
gromdnut/ca~ 620 24.9 1947 20.9 Muthukrishnan &
ssava ' Thanmburaj 1978
cowpea/cassa~ 2030 " 1646 3343 "
va _

From the above table, it is clear that interecropping of cassava with grou-

ndnut and cowpea is economicab and mutualli benefic#al for the soil and crop
inprovement, instead of growing cassava as a gimple crope Growing of such inten
crops will result in additional income to the farmerse
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Table 32 Gompara’cive pexformance of other inter-crops with cassava

Intepecro-  Intere Cassava yield

pring sy~ crop M%%ggulp Intercro- Reduction *  Source

sten kg/ha‘ Q'Llha) ps‘*/l'ﬂ-) % ’ B R
Maize/cassava 1380 2246 2043 1042 Mohankumar 197

"(foddex )M 14,600 2149 21.9 00 .

Pir-wpeafcassa~ T0OO 2645 1941 2749 Prabhakar 1983
Greengran/ “ 230 20, 20, 1.
Horseg'ram/ " 210 30.2 18.? 40.(9) g Mandal 1568-70
Soyabean/ " 250 20,9 20,0 4e3 Mohankurar 197
Sunflowexr/ "7 700 21.9 1943 1169 " !
S8¢sann/  ® 160 3045 22,8 25,2 Mandal 1968-T!
Coleud / n 3420 3065 28,5 6e6 "

Anone these inter.crops, Sorsegran, green gran, soyabean and sésamum I
corided vevy peor yield and thus found not remunerative, Pigecnpes. zogiuzed
wider spece between cagsava rows, since reducticn in cassava yield is about
266, Growing maize as inter crop with adequate fertilization recorded good

rotusm in India a.nd other countries, Sunflower and coleus can be Jrown as it

-
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Table 4¢ Comparative performanue of vegetables with cassava

Cassava yield

' p;ln mt;rcayr:; em cmrzgx; fom Monocul- Intercro- Redu~ Source

1a(kdynd) ture(t/ha) pped(t/ha) ct;gon
Frenchbean/ca~ 1500 2665 2448 6ed Probhakar 1983
ssava
Beans/cassava 1370 18.9 16.6 12,2 "
Bowpea(green)/ 1220 1849 1640 1503  Muthukrishnan &
cassava . Thanburaj 1973
tnion/casseva 2020 2449 1649 3241 "
Bhendi/ ® 2030 24.9 1646 3343 "
Bhenai/ " 700 18.9 1640 15¢3 Prabhakar 1983
Cucumber/ " 2310 1849 1547 1649 "
Anaranthus/ " 790 18.9 15.8 1644 "

Anong the leguminous vegetables as inter-crop, frenchbian showed least
reduction in cassava yield and thus shown good performance. Growing beans
as intercrop with cassava is also common in all over diwnteckde Cowpea, cu
cumber and amaranthus, being very short duration intexr-crops, can be grown
with profit. Though onion as intercrop has shown a good return, the rcluct:
in yield of cassava is very high(326), so also in case of bhendi. Hence sh
duration vegetables are yecenmenidds
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While growing these as intem-crops, the systen and axrmangenent of é@ﬁ
planting, selection of suitable variety and their duration, canopy archi~ =~
tecture etc, have to be consilereds g

Duration of tuber & other crops selected as intercrope

It ig a pre-requisite to know the duration of tuber crops and the

. short-duration inte:\-crcb's;wh;_tl_e-fitting a suitable tg't_cnss/croppipg Sy=

8 terl.
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""" Crop duration
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N 9. 110 . 120 180 210 300

Andrphopha: WBowpea Cucuriber . Sweetpotas Coloms Colocasia Anoxpho- Cassava

 1llus (gwain) Knolkhel' groundnut onion Dioscorea phallus
C radish French ., watermenon Bhendi gingex
~ Cowpea(gre- bean .. sesxmn guaxds turneric
> en pbd) Beans e - malse
- ...( — L2 ‘Pawuu,:»f‘w“v;-mm» Le *#Q SunflO- ~
m\-‘. - Saae .'.y FOPIRLVED S PRI B IO - me . P " wﬁ: .
s ‘ '5’71.‘.';:; e L ‘ soyabean
" Table'€s Systen of planting and suitable varieties
Main Crop S}zacing mtémrop‘ Sj\aci.ng ‘ Vaxiety

LY S

P I TR V-

Casgsava 90 X 90 - growmdnut 30 X 15 T™™MV-2,7, Pollachy=-2
. (2 rowm) i o : :
L " cowpea 30 X 15 B-61, 5-288(2s ver)s
. o - (2 rom). v e b RTINS . 3-488 (mm)
" " " french bean . 30 X 20 Contendex
" ) " - _(2 rows) . :

Com o . " A en gran. - 30 X 20 Buga Baisokhi
o ' %;erows)
" - <. malze 2N 30 X 30 Pusn safed

(1 vow) L - -
LA - .+ sunflower . -° 30 X 30 BSB.1
0 . L (1 row) sl ! v S

L 180 x90 - - Pigeonpen . - 60 X 45 - Hyde2 .
SRR ot TOW) e
M SRR 90 X 90 . Q‘xion T
cee .. (2 rows) &

=

30X 10 Pusa xéd.

o
182t

. w .
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Cagsava nixed with other tuben'ss

When the normal spacing 90 x 90 cn. is adopbed, one or 2 rows of short
dur~tion intercrops can be conveniently adjusted; however, .when the spacing 1.

‘o8 oncreased tp 100 X 90 an., cassava can be nixed with other tuber crops lik

Amorphophallus, swest potato colemw and D, esculanta, Paired row systen of
growing cassava 60 em(2 rowss at 120 cn apart (keepinz 90 cn intra-row con-
stant is advantagecus for introducing intexr-crop.

Cover=crops with cassavas

Cassova is a crcp with a high crosicn indgee and hence worsening a bad
gitumtion while grewss a$ a heavily eroded soil. Under guch situation, 1t
is wise to grow cover oxups Or fast growing grain legunes $c check the ero-
gion and also supply cash inceme for a formex within 24 to 3% smonths.

Anong cover crops like Kudzu(Bueraris Phascoloide g), valvet bean(Siizo-
1chiug deeringianun), Stylosenthus Juyanesis, Desnodiun ovalifolivn, Indigo-
fira etc. Testod,Ds ovalifoliun had shown Favcurable characteristics of casy
estcblishment, produces a dense soil cover, found ideal for controlling exo-
sion and also does not ccmpete much with ccassava. A1l these lesunincus covel
crops being rich in protein, have an additicnal adventage to use as excellen
cattle feed, 1f cassava is wide~spaced under a suitable faxting systens

Tuber-crep. bosed Mixed-forning systens

The tubcrs being rich in starch and having vexy high biological efficle
ncy as enercy ccnverters and food calcries, the cassava fubers are especiall;
used as cattle, pouliry and plg feud as concentrated, Sinilarly sweet potat
vines just before crop nmaxvest are chgpped along with jower or naize cadby
and fed tcoattle in Northern Stayes and it is o palatable green feed for pis
Seni-dried tapiocaA leaves con also be nixed with straw and fed to cattle.

Hence, suitalle mixed faraing systen is being atterpted at CICRI, inclu

uwick grewing legume fodder txee 1ike subabool and cover crops like stylo
legumes), Guinea grass in ekerx between sparse ca }_ga rows so as to weet
the food requirement of the fardly and balance feed cstic aninalse Such
nodel will be best suited for checking erosion alsc in the wndulating latsi
casgsava groving ones. R
Role of subabool aas green feed and as a2 standard for Dioscroreal

Dioscores vines need gcod support . Planting of gubabcol(Bawilon Jiand
K.8) at an uniforn digtance(3-4 n aopart) and behealing at about 4 n hizht,
followed By, periodical loppings would solve the long standing prcblen of
vine support and reduce the cost of tuber producticn considerably by substi-
tuting the conventional nethod of constructing pahadal with barboof teak po:
and rope. The croprings with green leaf will be the censtant cource of pro
teinous feed for the cattle. : .




Intensive Cropping Systém in Coconut and Arccanut

Plantations with Tuber Crops.

Krishna Marar (1964) estimated the extent of inter/mixed
cropping in ccconut gardens in Kerala at 78% and .that tapioca
was given in 20% of the stands. In Tamil Nadu, 65% of the
coconut gardens arce covered with popular inter-¢rops like cassava
sorghum, sugarcanc ctc. In Philippines, Colocasia, groundnut,
ginger and pincapple are widely grfown in coconut gardens,

Ancng the tuber crops as intercrop in coconut gardens,
cassava,; Amorphophallus and Colocasia are the most popular ones,
The main reasons for their popularity is te partially meet the
focd requirements of the farmer's family while the coconut gives

the cash income.

When the palms are young, i.c. upto 4=5 years, plenty of
solar cnergy and land arca arc available for any of the inter-
crops to be grown., Similarly, after the age of 25 years, (7.5 m 3
7.5 m standard spacing), sufficient sunlight reaches the ground
and hence most of the interersps can be grown. However, betwecn
the ages of 8 to 20 yecars, the canopy develeoped by ccconut almost
covers up the ground and very little sunlight penetrates the
canopy. During this periocd, only shade tolerant crops like
Colocasia and Amorphcphallus can get estabiished which gives
satisfactory yicldss It is estimated that one ha of ecconut
garden with adult bearing palms under intensive Cropping prcgramme
(including tuber crops, pilneapple and banana) can sustain a medium
sized family on average standard (Nelliat and Krishnaji 1976 and
Verghese ¢t al, 1978).

e



Table 7. Net returns and additional employment generated/yr/ha
of coconut garden inter-cropped with tuber crops
(Varghcse @t al 1978).

w = - o Infererop L L _ ... .. .

Intercrop Yield Value Cost of HNet Input: Addl., Addl,cs
(t/ha) (B/ha cultiva- return output income ploymer

tion B/ha ratio includ- Man Wc

(Rs/ha) for in- 1ing co=- days dc

ter crop coceonut

Amorphophallus 12,2 9760 3250 6510 3401 12,010 123 €
Cassava 11,2 4480 2120 2160 2; 11 7,860 93 1¢
Dioscoreca alata 10.3 5150 2830 2320 1.82 7,820 64 1cC
D. esculanta 745 4500 2830 1670 1459 7,170 64 12
Swcet Pctato 7.1 2840 2055 790 1.38 6,290 56 2¢
Colcus 5.6 4480 2035 2445 2420 7,945 92 22
Colocasia 6.3 5040 2050 2990 2.46 8,940 95 2F

Value of 1ntercrops. Cassava: 400, Amorphophallus. 800, D.alata/
escalanta: 500 Sweet potato: 350, Colecus/
Colccasia:800; Coconut: 0.80/nut
The cconomic evaluation of coconut-based interercpping at
Kasaragod (Kerala) under rainfed condition further showed that the
net added return per ha was highest in the case of Amorphophallus

(Das 1984).

Table 8: Eccnomics of vwrlcus intercropping systems in coconut

gardens.
-Crbp (s) Ananal Added ccost Annual Net Added re~ Net added
cost c¥er menc~ return profit turn over return by
crop mono crop interecrop
(moncecrop)
"+ Amor- 14,100 8,550 25,600 11,500 11,740 3,190
hophallus : _
" 4+ D.alata 17,560 12,010 26,820 9,260 12,960 950
" 4+ D.cscu- 14,475 8,925 23,820 9,345 9,960 1,035
lanta
" 4+ Cassava 10,660 5,110 20,200 9,540 6,340 1,270
"+ Bweet 9,530 3,980 18,575 9,045 4,715 125

potato



Intercropping in akcca gardens with tuber crops:

Some offthe tubers like Amorphophallus, Yams and Colocasia
arc capable of giving satisfactory yields under partially shaded
. condition in Arccanut gardens.

Table 9. Productivity of 1ntercrcpplng with tuber erops in
arcca gardohne.

Intererop Yicld/ Net profit Sour @ of
- (kg/ha) (Rs/ha) informaticn
A. Amorphophallus
(Rainfed) 6500 ~ 1700 Abraham (1974)
Dicscorea ( " ) 6740 1820 n ‘
B. &rcrphophallus ’
(irrigated) 12,000 2550 Bhat (1974)

It may be scen that Amorphophallus had shown consistantly
good performance in beth irrigated and rainfed condition,

Shade effect of cassava in Cgconut garden

out of 12 cassava cultivars tested at 3 locatiocns (Pilicode,
Balramapuram and CICRI) under coconut plantations aged 20-40 years
(Hrishi et al 1976), the performance of H.2304 was satisfactory
fecllowed by H.165 and H.1687. However, in open areca, all these
hybrids rccorded morc than double the yield. The yicld of M-4
was lower than all these hybrids.

Multi-storcyed cropping including Tuber Crops:

Successful growing of a number of annuals, biennials and
perennials has been conceived in a high density cropping systen,
so as to have greater utilization of solar cenergy and soil resour-
ces, The distribution of the roct system of such crops shorld be
mutually exclusive and not overlap to any appreciable extent.

1. In a tuber-tuber multi-storeyed cropping system in coconut
stand, 8 nc. of D.csculanta arcund coconut palms forms the IT tier,
3 rows of cassava in between ccconut rows form the ITI tier, and
3 rows of Amorpheophallus cr colocasia in IV tier along coconut rows



can accommocdate 5250 cassava, 1212 cglgcasia, 1050 Amorphophallus
and 1450 D.csculanta plants in between 175 coconut palms/ha.

Such multi-crop system is expected tc give additional gross
income around k.8000/ha, in addition to about Rs.8000/ha/year
from constant produce of coconut,

2. During 1983, a new ccconut-based high-density multi-specics
cropping system have been laid out at CPCRI Kasaragod, in which
large canopy perennials (Jack-2, Breadfruit-2, Nutmeg-4), medium
canopy percennials (Mango-4, sapota-20, clove-85, guava=21, lime-21
subabcel 363, pepper-196), small canopy perennials (coffee=-2655);
Biennials (banana-243, Papaya=-249, pineapple 10,496) and tuberous
" annuals (Amorphophallus=-220, Colocassia-220, Cassava-280) have
been accommodated, and thus standing in addition to 175 cocconut
palms, 15,078 crop specics of different canopy architecturce in

a ha sypce. This is one of the crepping model'which is being

. evaluated periodically. Similar approach also helds geod in
arccanut gardens,

3. At CICRI, a tuber crop-based multi-cropping system has

been designed in which quick growing forest species like Eucalyptu
subabocl and fruit crops like banana including ccconut cccupied
the Ist tier; the main crgp being cassava in the II tier and
short-duration ground crops like groundnut and french bean in

the IIT tier have been included. The performance of cach crop

is being cevaluated,

Intercropping pattern in coconut plantations:

A new crcop medel is being designed as a ccllaborative
programme of CILCRI-CPCRI, including 4 tuber crops, viz., Cassava,
Amorphorhallus, Xanthoscma and sweet potato and two rhizomatus
crcps like ginger and turmeric in an established ccconut plantatic
with a specific proportion of interecrcps. In this model, Cassava
is playing a dcminant rolc as intercrop of 4 rows in between
two rows of coconut and the intcrspace cross-wise is sceupicd

with cither one of the tuber or rhizomatcus crop. If individual



interecrop ccecupied 1 ha arca, the pcpulation would have been:
fassava 8400, Xanthosoma or Amorphophallus-~2800 cach, Sweet-
éotato: 18,99, ginger or turmeric: 12,600 cach, This is being
comparced with an cpen arca with a populatiocn of Cassava 12,350/ha,
Xanthosoma or Amcrphophallus: 12,350 cach, Sweet Potato: 83,330
and ginger and turmeric: 1,11,700/ha cach.

Inter-cropping in Banana with tuber crops:

Inter cropping in banana for the first ycar is a profitable
and cconomic propesition. Awmong the intercrops tried, ginger
recorded the highest production and maximum profit, followed by
Colocasia while sweet potato was found to be detrimental to banana
growth and yield (Mandal 1975). In Kerala, growing of Amorphophall
as intercrcp in banana is a common practice and this Banana-Amorphe
phallus cerhitation isaexpected to be very good cropping system.

Rotational Cropping

Multiple cropping of one cr two cereals fellowed by pulse
or other crops has been found remunérative. The sccond cercp scasct
of paddy (Octcber-November) has usually limitation of adequate
rainfall ctc., but the soil moisture remain adeq uate for growing
sweet petats, pulses, ground nut and vegetables.,

Rotational cropping systems allow a more cfficient manage-
ment of soil, space and better use of sclar cnergy. Sweet potate
is grown in varicus kinds of rotaticns arcund the werld., It is
o¥ften alternated with rice. Rice crop has been found to do well
after sweet potato. It has its ability to smother and control
weeds, Due tc its vigorous, almest aggressive growth of the vine,

In many parts of humid tropics, it is pcssible to grow two
crops of sweet potato a year, Thus, sweet potatco-based cropping
system may be adcpted as under:

1. Sweet Potato .o Sweet Potato
2, " oo Rice
3. " oo Rice cee Rice



4 Sweet potato/coleus/colocasia oo Jute/upland ri e
5.3vicet potato eee (COWDPCA .es.e Maize

6, Sticet petatc ..o Radish e.e... Khol khol

7. Bhindi ese Knol khol ..... Sweet potato
8. Covwpea ees Svcet pctato ... Amaranthus,

Such prcfitable crop models of short-~duraticn crops are
nceded to be developed in which residual available soil moisture
can be profitably utiliscd and providing restricted irrigation,
another short duraticn crop can casily be grown.

Ivo~ticr cropping system in sweet potato:

Some of the sweet pctato cultivars are found to be shallowe
rooted and some of them arc decp-rcoted. Assuming this different
rooting pattern and feeding zone, two-ticr cropping system was
practiced in a multileocation trial at 5 centres under Coordinated
Project, but only ai Dholi (N.Bihar) centre, this showed some
enccuraging rcesults:

- e Ny ww s = wp - am wR S o WL W Es o e W W W we

Spacing - Shallow rooted Deep rooted Oress-4+R3-5

N T, (alternate rows) _
30 x 30 14.9 16,9 1845

30 x 15 19.9 21.5 26,6

Considering the varicus agro-climatic factors;, a suitable
eropping pattern for different agroclimatic regions, is suggested,

1. Legumcus like cowpea, groundnut can be grown as intercrop
without affecting normal yicld of cassava, Sonc vegetables
like french bean, cowpea, cniocn, Amaranthus, bhindi, cucumber
etc. can alsc be grewn as catch crop. _

2, In mid-land paddy, swect potato, coleus, Cglocasia, shorte
duration Cassava (CI-590, H.165$, cowpea, groundnut, vegetables
cte, can casily be grown as rotaticnal crops,

3. Amorphophallus, Colocasia, Yams, Cassava, ginger, turmerie,
- banana, pincapple ctec, can be grown as mixed crop in coconut
and arccanut gardens,

4. Cassava can be grown first 3-4 years in rubber, cashew, tea
and coffec plantations. .
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