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Background 

Agriculture sector has suffered huge loss due 
to the COVID-19 pandemic induced lock down 
and subsequent disruptions in the agricultural 
supply chain. Taking into cognizance the problems 
experienced by farmers and other stakeholders due 
to the lock down, the Government of Kerala has 
been implementing various measures to overcome 
the crisis in farm sector. Kerala State has been 
traditionally food insecure due to it s unique agro­
ecological features favouring cultivation of perennial 
commercial crops and it heavily depends on other 
States to meet its basic food requirement . Of cour se, 
t here has been an impressive gain in vegetable 
producti on in the State during the last few years 
due to implementation of specific scheme s. In spite 
of this, the State produces only 60 per cent of it s 
vegetable requirement. Further, Kerala depends on 
other States for 85 per cent of the total quantity of 
its t otal food grain requirement . It is a risk in the 
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long run for the State to depend heavily on other 
States for the supply of food commoditi es especially 
considering the continuing COVID 19 pandemic 
scenario. 

Under these circumstances, Kerala govern ment 
has initiated a comprehensive programme viz., 
'Subhiksha Keralam' with the aim to increase food 
production and attain food self-reliance to t he 
extent possible. Effective utilization of available land; 
fallow land, homesteads or te rraces of houses , to 
increase food production is th e basic approach of 
the initiative. Besides enhancing food producti on, 
interventions for processing and value additi on to 
enhance income and employment opport uniti es are 
also envisaged under the initi ati ve. 

It is envisaged to implement t he ini ti ati ve 
ensuring large scale people's parti cipation and 
through the coordinated eff ort s of various 
government departments viz., Agricult ure, Animal 
Husbandry, Dairy Development, Fisheries, Water 
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Resources, Cooperative, Industries and various LSG 
institutions. It is also proposed to link the initiative 
to the activities under Haritha Keralam Mission, 
Kudumbasree Mission and MGNREGA, ensure 
involvement of Agriculture, Veterinary and Fisheries 
universities in the State and seek cooperation of 
educational institutions, public sector institutions, 
cooperatives, youth clubs, mass organizations and 
residents associations for effectively implementing 
the interventions under 'Subhiksha Keralam'. Reports 
from various districts about the implementation of 
'Subhiksha Keralam' initi ati ve clearly indicate that 
it is quite pos sible to achieve the objectives of the 
project. 

Food security through intercropping of
 
tuber crops in coconut gardens
 

The scope for expanding the land area for 
en hancing food production is very much limited in 
Kerala and hence, efforts are needed to increase food 
and nutritional securi ty and income per unit area per 
unit time t hrough intercropping and integration of 
livest ock and relat ed enterprises. Moreover, area 
under food crops is declin ing and the general trend in 
the state dep ict s a shift in the cropping pattern from 
food crops to cash crops. Under these circumstances, 
utili sation of the potential for multiple cropping in 
coconut gardens to enhance food production in the 
state assumes much signifi cance. Coconut plays a 
vital ro le in the agrarian economy of Kerala state and 
it occup ies about 37 .4 % of the net area sown in the 
state. It is highly amenable for multiple cropping 
and hence it is highly relevant that st rat egies for 
pro m oti ng cultivation of food crops as intercrops in 
coc onut gardens are implemented to enhance food 
security in the state. Details of area under coconut 
cultivation in different districts in Kerala state is given 
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Table1. District wise area under coconut in Kerala state 
(2018-19) 

I 

51. No. District IArea (ha) 

1 Kasaragod 65999 
I

2 Kannur 83663 

3 Wayanad 10121 I 
4 Kozhikode 115706 I 
5 Malappuram 104685 -16 Palakkad 55502 

7 Thrissur 79776 

8 Ernakulam 39275 II 

9 Kottayam 25514 ----J 
10 Idukky 14514 I 
11 Pathanamthitta 15816 

12 Alappuzha 33755 I 
13 Kollam 45473 I 
14 Thiruvananthapuram 71158 

ITotal 7,60,946 I 
(Source: Agr icult ural Sta t istics 2078-19, Department of Economics and Stat istics, 
Thiruvananthapuram) -l 

Agronomic feasibility of coconut based 
multip le croppi ng 

Coconut as a monocrop does not fully utilize the 
basic resources such as soil and sunlight available 
in the garden . The active root zone of coconut is 
confined to 25 per cent of the available land area and 
the remaining area could be profitably exploited for 
raising subsidiary crops. The orientation of leaves in 
the coconut crown helps penetration of sunlight int o 
the soil and provides opportunities fo r exploitation 
of land and solar energy for inter/mixed cropping. 
Coconut offers scope for intercropping in the initial 
stage s of the growth of palms and mixed cropping in 
the later pa rt of life of palms. The light incident on the 
interspaces in coconut decreases with the increase 
in the age of the plantation, and very little light 
reaches the ground when the palms are around 8-10 
years becau se of short stature of palms and greater 
foliage. This intensely shaded sit uati on last s up to 
the age of 20 years. Thereafter, increas ing amount of 
slant light and filtered light reaches the lower profile 
of the coconut canopy due to the leaf orientation 
and at about 30 years of age 30% of the total light 
incident in the area reaches the ground . The amount 
of light penetrating the canopy, thereafter increases 
with the age of the palm as the tree height increases. 
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This characteristic feature of coconut offers scope 
for crop intensification in coconut gardens. In 
a coconut plantation, maximum solar energy is 
received for intercropping during the ear ly stage s 
«8 years), minimum quantity is received at the early 
production stages (8-25 years) , during which shade 
tolerant/loving crops can be intercropped and again 
it in crease s with the age of the t rees. 

Different tuber crops which can be raised along 
with coconut as intercrops depending on the 
availability of solar energy are listed in Table 2. 

I Table 2. Options of tuber cropsfo r intercropping in 
coconut at various stages 

Age of coconut palms Tuber crops 

< 8 years Cassava, Elephant foot yam. 
Yams 

8-25 years Elephant foot yam .Taro. 
Tannia, Arrowroot 

> 25 years Cassava,Elephant foot yam , 
Taro,Tannia, Yams. Arrow­
root and Chinese potato 

I
 

Desirable traits of roots and tubers as 
intercrops 

• They have higher biologi cal efficiency and ability 
to produce higher dry matter per unit are a per unit 
time. 

• They are adapted to marginal environments, poor 
soil and adverse climatic conditions and have great 
flexibility to adapt to mixed farming system s. 

• Tropical tuber crops especially arrowroot, yams 
and aroids are shade tolerant or shade loving. 

• They are shorter in stat ure than coconut and will 
hence never over-grow the main crop. 

• Tuber crops such as cassava and yam s are resil ient 
to climate chang e and can w ithstand drought and 
heatto a certain extent and are less water demand ing 
crops, 
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Arrowroot Cassava Dioscorea 

• These crops can be grown w it h less external 
chemical inputs and inst ead help to recycle t he 
org anic wastes availa ble in the cocon ut garden. 

• The harvested tub ers of arrowroot, yams and aroids 
have good shelf life under well aerated storage and 
great market demand . 

Tuber crops as intercrops in coconut 

Experimental evidences indicat es that yie ld wa s 
promoted by 5-15% in coconut under intercroppi ng 
with tuber crops . In general , indigenousyams (grea t er 
yam and lesser yam), edible aro ids (especia lly tanni a 
and elephant foot yam) as wel l as arrowroot were 
suita ble fo r intercropping. Of t he various t uber cro ps, 
arrowroot produced higher rh izome yield (7%) under 
intercropping. 

Crop man agement practi ces for tuber 
crops intercropped in coconut gardens 

A brief summary of the management practices to 
be followed for intercropping tuber crops in mature 
coconut gardens of more than 25 years under rainfed 
cond itions is given in Table 3. 

The tuber crops partially meet the food 
requirements of a farm family and have always 
found a place in the homestead gardens in Kerala 
state, The agronomic fea sib il ity and economic 
viabil ity of cocon ut based multiple cropping, which 
involves growing a large number of crops including 
tuber crops, has been demonstrated und er variou s 
research projects implement ed by ICAR-Central 
Plantation Crop s Research Institute in farmers' 
fie ld. Growing tuber crops as int ercrop is one of the 
options to increase th e productivity and economics 
of the coconut based cropping system. Elephant foot 
yam, cassava and dioscorea were intercropped in 
selected coconut gardens under the NAIP project on 
'Va lue chain in coconut '. These tuber crops are cheap 
source of food and energy and are capable enough 

u,"a l~ 
September 2020 ~ 



- -

--

- - - -

I 

I 

Scheme - - - - - - - - - . - - - --------- ----------- - ­

Table 3. Management practicesfor tuber crops intercrop ped in coconut gardens 

r-·----l I Method of plant- I 
. . .

Intercrop Time of planting SUitable varietyI 
I ~-t..
t 
r-- Sree Pavithra 

Sree Reksha 
Cassava May-June Sree Vijaya 

____ ~ Kalp aka 

I Sree Athira 
Elep hant foot yam IMarch-April ISree Padma 

[ 
Greater yamL 

l ~e sse r y~ 

I . 
~h~ te yam 

IArrowroot 

, Gajend ra 

- -, -- - ISree Keert hi 

I April -M ay ISree Swathy

---L Indu 

I ----~-
i April-May ~~e Latha 

I ' ISree Priya 
April-May Sree Haritha 

I IIMay-June Local select ion 
I 

_ 

Durationing, spacing and I
plant population Manures (mon th s) 

per ha 

Mounds ~~~ t I~:~a'l I 
90x90 cm
 

(9,000 plants)
 9 ~O~O~ 
8- 10 

-J 
Pits 90x90 cm 1 20 1 26,20,33 I8 ~9 
( 9,000 pla nts ) 

-~- - ·-i-----i
Pit s 90x90cm 
(9,000 plan ts) 1 9 80 :60 :80 8-9J J 

I~~ i t s 75x75cm 
I (12,000 plants) 18 60:30:60 7 I 
I Pits 90x90cm 9~OOO p lants) ""_8 0__ : _ I ' ___ _ : 6 0_~__8~_9 
I ,Raised bed s 

30 x15cm 10 150:25:75 9-10 
I (1,30,000 plants) _--L _ ----'-_ 

of tuber COpS in coconut gardens under 
'Subhiksha Keralam' initiative 

Farmer Prod ucer Organ isation s (FPOs) in coconut 
secto r and w omen SHGs under Kudumbasree 
Mis sion can be facilitated to take up interv entions 
on intercropping of t uber crops in coconut garden s 
under 'Subhiksha Keralam ' initi ativ e. Apart from 
th e coconut garden s owned by farmers who are 
willing to tak e up intercropping of tuber crops, 
coconut gardens neglected by land owne rs du e 
to var iou s socio-economic fact ors also need to be 
util ised for promoting tuber crop s und er 'Subhiksha 
Keralam'. Appropriate institutional arrangements 
are to be made for util ising such coconut gardens 
for intercropping. LSGls and State Department of 
Agr iculture Development & Farmers' Welfare can 
formul ate and implement suit able schemes to 
incentivi se intercropping of tuber crops in coconut 
garden s. Tim ely availabi lity of qual ity planting 
materials of tub er crops is to be ensured for effe ctive 
implementation of such interventions besides 
provid ing support for marketing. Aw aren ess creation 
amo ng farm ers about th e ben efits of int ercrop ping 
need s to be emphasized and interventions for 
promoting inte rcropping of tuber crop s in coconut 
gardens need to be implemented in a campaign 
mode with active participati on of farme rs, FPOs and 
women SHGs. 

to withstand bioti c and abiotic st resses. The yield of 
t uber cro ps asintercropsin coconut garden in farmers' 
fi eld vari ed between locati ons and mostly influenced 
by t he level of crop management and planting density 
of coconut palm s. Analy sis of intervention s carr ied 
out by CPCRI in farmers' field under the IPGRI ­
COGENT project on 'Developing sustainable coconut 
based income generating technologies in poor rural 
comm un iti es in India' also revealed the feasibility of 
intercro pping t uber crops in coconut gardens. Ther e 
is huge potenti al fo r gro win g tuber crops profitably as 
in tercrop s in coconut gardens and hence, 'Subhiksha 
Kera lam' initi ati ve need s to have specific strategies 
for prom oti ng intercropping of suitable tuber crop s 
in coconut gardens to att ain foo d self-reliance to th e 
exte nt possible as envisaged. 

Strategies for promoting intercropping 
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