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ABSTRACT

6 Cardamom  (Elettaria cardamomum M) is an
It-oriented plantation crop grown in evergreen
g5 of Western Ghats. in South India, The
Uckion and export of Indian ‘cardamom was
“hit by the unprecendented drought during the
972-73, 1976-77 and 1982-83, Climatic
Hons such as rainfall exert great influence on

and prebability of dry spells in cardamom tracts,’
influence of rainfall on ‘the vield of cardamom.
impact of rainfall distribution on cardamom produc.
tion in Gautemala Vs India and effact of unprecend-
ented drought during 1982-83 on cardamom plant-
ations. Effective measures to combat drought viz.
shade  managemant, plot system of cultivation
provision of shelter belts, mulching, IWBed«ng.
minimum tillage, contour farming .and protective/
supplemental jrrigation are discussed. New schemes
to rejuvinate drought hit cardamom plantations are
listed.

Cardamom (Elertéria cafdamqm M) is Popularly
known as '__Queen’ of spices. The total estimated

- area under cardamom in India is 94,000 hectaras

distributed in Western Ghats of Keraia (60%,),
Karnataka (30%) and Tami Nadu (10%). Cardamom
exports touched a new high level ‘of‘Rs.63.53‘(‘:rb[_es
during the year ended March, 196 and the product-
ion is expected to be 4600 M. T. mark during 1985-
86 (Anenymous, 1986). In the recent years, India
has lost its near monopoly in world production as
well as export and has bean replaced from some of
the traditional markets through intensive competition
from Gautemala (Das, 1982). The National Average
yield of Indian cardamom is only 62kg/ha as against
250 kg/ha in Gautemala, mainly bgcau_se‘.75 to 80
percent of cardamom area in indja faces long dry
spells and grown under poor Management. - '

The natural habitat of - cardamom jg the ever-
green rain forests of Wastern Ghats, A cool humid
microclimate the ideal conditions .for cardamom
prevailed in the forests of Western ‘Ghats, in the
past as more or less the whole of .it .was under
forest. With the denudation of forests in the Western
Ghats, the normal ecosystem was affected desta—
bilising the microclimate and rainfall in the carda-
mom growing tracts. With . the onset of dry season
the cool humid microclimate in the cardamom.
plantations js rapidly changed as the hot waves of
air from the hinterland pass ‘across: the cardamom
tracts without muth hindrance due to deforestation
all around the cardamom packsts, with the consequ- -
énce cardamom has to grow in a hostile environ.
ment resulting in poor growth and yield. o




1. Frequency and probability of dry ¢pells,

“The study of dry spells is importanlt as r:;a;!vr
il 75 to 80 percent cardamom area in lnd‘:; Ei“t o
& rainfed condition.  Frequency .and proba rter\; o
dry spells at Mercara, the district headqua
Kodagu, which occupies 68 percent qf c.ardarn_lt—n'::
area (17,136 ha) in Karnataka, wasmst;:g:cg. e
ily rair 20 years (1961-
daily rainfall data for . o
- id station, Mercara
collected for the per-humi o
) °45°, ht. 1130M). A perio
12°25° N, long 70°45', ‘ o
atleast five consecutive rainless days were define
as dry spell.

Average rainfall (1961-80) from J131n2u;r\éat:;)
December was 6, 8, 19, 68, 136_, 606, e 'th;eé
308,120, 81, and 22 mm respe_ctlvgly. e
months, Januery, February and I\f!arch were on.1 e
as they formed the dry season wnh' meagre r;:ths.
When a spell occured continuoqsly ml _twc;1 mlonge;
it was credited to the month in which the
part occured.

Frequency distribution and mean Ieng;h
of dry spells at Mercara during the months
April-December (1961-1980) Rathnam

and Korikanthimath, 1986)

Table-1.

[ . . Dec.
Length |i (days) Apr. May. June. Jul- Aug- Sept. Oct Nov

‘(a) Frequency distribq;ion 1
3 b - — — 2 2 -
6-150 14 10 | 1 1 7 91;2
11-16 49:1__—1:2332
1620 2 3 — - — — 2 32
21-26 1 — — — = o
26-30 - — = ——::3-2
31-36 1'_~_"—.__14
36-40 1 - — = = -1 4
41-45 1 — — — e = -
46-50 —-—*_::__1
Total 27 27 .2. 1 1 1016 22 28
(b) Average length of dry spallls
- 12,8 9.9 105 80 8.0 75 9.6 155 21.8

The frequency of dry §pells at l\ﬂ'ercraAa_rriat
presented in Table 1 for the nine months V;Z;h& n[i)ne
to December. The data shmfv that amongd e
months, December has the .hlghest frequ;rllev o
spelis (28) followed by April and Maly. T v
month of December has alsol the [\O,qng st averan
duration(21.8)followed by April and May sum: n";
June, July, August of the South-West' mon o0n

dry spell free. The frequeney rises g Y
:It;nn?StSeptember onwards. The ebsolutely. l?gg:‘sr_
drry spells were April, 42 (1974), May, 199 ((1968)),
June, 12 (1972); July, 6 (1965} August.N e
September, 11(1967); October, 19(1 967);No .
28 (1961); and December, 55 (1975).

and intensity of rainfall on the cran vyisld js lacking.
To study this aspect, 13 cardamom estates were

. selected, where in data on vield and rainfall were
available for more than a decade. -

Annual rainfall, number of rainy days and yield/

Wo estates in Mercara taluk;
ot taiuk and seven astates
riod of ten vears.
regression analysis utilising: (1) Total rainfall during
the year, (2) the number of rainy days and (3) the
cosfficient of variation in the monthly rainfall at
sach of the locations, as auxillary variants, was
attempted to study the relationship between rainfall
- attributes and cardamom vields.

' iliti f occurence of

ercentage probabilities o - f,

d sTp:eHspof 5 or more days at Mercara is present:d

'r:‘tl'able-Z For a 5 day spell. December ha;t"a-r

lhighest probability of 58 perc,e;;\t;ollto;ic;:t;/iiitsro;

i ' ' he highes
imilarly, December has_t . ’
is percent, followed by April when a]kspe:::i;“
days is considered (Ratnam and Korikan _.

+ The range and mean of annuyal
number of rainy days and yields are
Table.3. The following regression e
obtained, when the effects of total

rainfail, the
presented  in
quation was

Y=59.689+0.00095 Xy —0173X,

] he vield of (0.017)  (0.524)
2. The influence of rainfall on the y +0.764 X, (R2=0.03)
Cardamom i o . (0.439) -

Most of the cardamom growing a %, rainf ‘

and the information on. tha...influence of . distributio able-3. . 'Rai'nfall fluctuation and cardamom vields

. S -in Coorg district for 10 years (Subbarao
Table-2.. Percentage probabllities dof :‘;i”’;’:r’ and Korikanthimath, 1982).
dry s_pe“s,(ﬂ o OL‘ T;_rgg'cae\:’nber { Rat infall in nim No, of rainy days “Yield ha in Kgs.
for the mont:?mﬂt?'l 1965). Mean Range Mean Range Mean
end Korlkanthimath. once of [N ©20-3000 2536 98150 123 59237 170
Percantage probability of occurence 1270-2358.1853 111140 125 2519 o253
‘Month _dry spell of the selected langth or T 1085-3338 1828 114158 137  39.104 &g
56 7 89 10 11 12 13 1 55-3626 1823  93.154 119 36-203 91
43 34 25 23 21 18 14 13 1\ (QuI?54.2173 1805  109.157 125 34-110 j70
April ﬁ 33 29 2320 18 18 16 11 &M %-42101769  79-156 117  33.344 110
May 8 88 4 4 44 40 "SI 1957 1685 108-144 107 - 93-371 183
June § 500000 00 84-3144 1684 100-159 125 52162 &8
July 5 6 565 5 00 0 0 963-2074 1609 99-143 121 3p5_1g9 73
August 9 24 96 3.33 00 £029-1717 1499 116-147 127 3661 45
ST 30 21 1416 1411 9 6 0-2119 1442 . 92.146 122  35.361 104
October- 2 34 34 26 2121 21 21 1-1815 1386 . 81-127 103 57-188 94
Novemgef 5482 35, 56 50 48 48 44 42 42 3 3-1563 1361 106-131 113  g7.297 118
December , : ; -

Multiple -

-furnished in Table-4. Thu}s

The contribution of the variation in the ‘monthly
rainfa | (Xy) to the variation in the vield of cardamom
is higher than that of total rain fall (X,) and the
number of rainy days- (X3). In other words, the
analysis suggests that yield of cardamom is inflyen- -
ced more bv the distribution of monthly rainfail than
the total rainfall and the numbers of rainy days.
In 10 out of 13 estates, maximum yield was recorded G
when the annual rainfall was tess than 2000mm. ;
Moreover in 42 out of 57 cases more than 100kg/ha il

was obtained whep the annual rainta
than 2000 mm.  This clearly explains that the
total annual rainfall is. not the criteria and further
Suggests that an annual rainfal} of 2000 mm may be
optimum for cardamom cultivation (Subbarao'and
Korikanthimath, 1983). ‘Following of adequate and
timely cultural operations would be of an immense
help in efficient use of rain warer, o

Il was ‘lass

3. Impact.of distribution of rain fall on .

cardamom production in Gautemala Vs
India

Gautemala’s average productivity is- quite high

i e 250 kg/ha as compared to only 62 kg/ha in
ndia. in some of the best Mmanaged estates as high
as 800 kg/ha can be obtained both in India and
'Gautemala. The one reason for the increased
national average of 250 kg/ha in Gautemala js the

availability of well distributed  raintajl {Mohan
chandran, 1984). Gautemala's rainfall varies. from

2000 to 5000 mm per annum .in th_e cardamom
growing belts. '

Generally fairly good and: assuréd _rains are ,
received during the Period April-May to Ogtober-
November.  September - October period usually -

ha peak periods

Fecords the heaviest rain as against t
.The period December to

of June-July in [ndia.

March 15 comparatively dry.- Usually_ Fébruarv
receives a few light showers. Slightly better rainf 1]
is received during March, Thus the soil is rarely
deviod of moisture. The. monthly rairifail distribution

during 1976 in the Southern belt of Gautemala is
the rainfal| s svenly
lod is very short in
vourable condition, the -

distributed and the dry per
Southern part.  Under this fa




1. Digtribution of rainfall in Gautemala{1976).

totally absent and this has affected the vyielding of
the crop. Apart from the effect on the crop, severs

Rain fall in mm

Iy

t
nber
er
nber
nber

5.25
- 52.26
113.00
332.26
281.00
74375
216.50
266.00
322.50
548.00
159.75

2.00

3043.25

number of rainy days

s: Report of the Cardamom delagation to
- Gautemata (1977}
Cochin. pp 7-8,

moam plants are reported .to grow ;lé)éutr;a;g;
3.60 to 4.50 M high and .th about ey i~
in gach clump. There IS beth?r unifor .
growth and productivity. In view of ;hetawv:en
juted rainfall, wherein the dry bregks . :nom "
ains rarely exceeds_ twWo v;:]e:l;s, (f,:ozymous
i ittle: no sha ,
'atei V;’rllt:lri:tc:}a:eogf cardamom growing tracts
) distributed .rainfall .
rtant than the total ra.infall even to Gautemala
:alising higher yields in cardamom.

).

dia,

‘#fect of unprecedented droug_ht d.uring
[082: 83 on cardamom Plantations.

cardamom in,dustry faced a severs crisis fsk:

;of unprecented drought in Kerafla;hKarr:?n?a“
i ing 1981-82 itseif, the

ramil Nadu. During . !

somparatively poor and this had af(fiecfed 1;3;;3

. i 2-83. "But during

n of cardamom in 198

wohas been a continuous-drought from. Dacember

srds There. was practically no rainfall from

mber 1982 to ApriljMay 1983. Tl

ner shoWérs in March and April which are very

al as far as cardamom plant is concerned was

the well

134

Cardamom  Board,

The wusual

Table-8. Praduction and productivity of Cardamom

drought has dried up plant population in most o¢

the areas. to a considerable extent. In _area; hz;;:-:g
|ess shade, particularly in Western and tc)u ha\,:
spects and in rocky patches, the plants

a

comglete!y dried up.

(1) Extent of wamage

Tha damage was estimated to be 30 .tto tzlo
ercent. In Karnataka the extent of damage to ter
:;lant pobulation is estimated to be about 50 p%:a_rlcetr}\]_
it varies from village to village, while
In Kerala it varies lage, while th
i was estimatet
age in Vandanmettu area .
' (;::Zaﬁt the damage in Pampadumpag:l anc;(;?a]ea:?:cti
' imated to ba 60 to 70 p
hode etc., are estima .
:?\reatdamage in Wynad was estimated to be 5

percent.

(2) Loss of crop/income

PRODUCTION PRODUCTIVITY
Annual growth
(M. T.) Rate in {Kg/ha)
India Guatemala Percantage India Gautemala
3170 503 46 83
3785 460 + 19.4 54 6b
2670 840 — 29.5 38 104
27801030 -4+ 41 40 113
2900 1180 + 43 42 126
30001313 + 34 43 125
2400 2563 — 20.0 35 136
3900 1599 + 625 56 67
4000 2928 + 26" 68 123
4500 4286 + 12.8 64 182
4400 3745 — 2.2 62 156
4100 -~ — 6.8 b8
2900 — — 293 41
1600 — : 18
2900 — 43
4600

In addition to the Iosls of p!antsstherg \.r:ia:d
coﬁsiderable crop Iosstdul;:gre"l)?fnzt;% fr:le |oss'6
the affected areas wetre .o . d, f !

i for three to foury !
A e:uﬂiézd;?ozz?lttl.nuihe loss of crop durir}
:-5985!2—:3 was estimated as 1200 tonnesthacco‘tllvr;tm
Rs s. In addition to this, " there -
Sos;n‘liﬁu;:xosr?;s of crop for next three / : rsr, near!
to the tune of 40 percent. The logs o :co
a result of the crop loss was e?_tllmate .a.d

Production and productw.xty of. cardan
cr0r93-19.71__72 to 1985-86 .is given in Tabl
. Eﬁ)r:gnymous, 1984).

(3) Repercussions of drought on replantin
cardamom _

Severe drought situation caused a great T::i |
resulting in the requirement of ]fundsftc:)l;?‘;:aﬁd; (ﬂ
: i the loss © ofl
aifected areas.. Assuming plante ._E
the area to be repld

extent of 60 percent, 6a 1
t:r‘:s about 25,000 hectares. Estgg;u;? t?;;;o-' !
eplanti Rs.10,000/, the g

eplanting per ha. to be

' rofpraplanting in the drought affocted arsas W

out to R f i n
'he |OSS tO th@ econ

be 5.25 Crores. : ‘
as a I‘eSUlt 0| I|IS dlought Wasestimated to tha 0;

of Rs 85 to 90 crores (Mohanchandran, 1983). :

il

of Rs.130/ = per k
8 valued at Rs.

n'for the shortfall in

duction of the crop,
'essure for cardamom i
' @ result of this the pri
fatively high. Becays

Cardamom Statistics
Board, Banerji Road, Cochin, Kerala India
pp 1-2) :
urnished from subsequent years statistics

%0n in the previous season.
Yas-estimated only 2900 M.
s crop of 4100 M. T.

1981-82, Cardamom

Impact of drought on export and unit value
of cardamom

-83 and1983-84 (Meohanchandran, 1985). Thers
a short fall in exports in the year 1982-83 as
5t 1981-82.. The exports for 1981-82 was
tonnes valued at Rs.30.17 crores with & unit
g while it was only 1005
16.00 crores with a unit
ation of Rs. 150/-per kg in 1982-83. The main
exports during 1982-83
hs shortage of crop as a result of failure of
The crop for the
T. as against the

(1981-82). Consequent
there was a consider-

n the internal market

ceinthe auct-ons was

@ of the existence of

fairly high price in the internal market price of Indian
Cardamom was quoted to be higher in the Interna-
tional markets. The reports from Baharain offics
revealed that Incian prices were higher by 3to 6
doliars in the International market compared to the
Gautemala prices for comparable grades.

(8) Measures to combat drought situations

Drought is one of the major problems confront-
ing cardamom plantations. In certain areas about
5 to 6 months of drought is experienced. Therafore,
it is necessary to take effective measures which

would help the crop to withstand drought. Proper -

shade management, following of plot. system;
provision of shelter belts, mulching, weeding mini.
mum tillags and suppbmental/protective irrigations.
are some of the practices that can be followad .to

tide over drought in most of the cardamom.
plantations. _ o

(i) Shade management

Cardamom is a psiophyte (shade lovin'g planf) =

and is commonly cultivated under the protection of
shade of trees. Filtered shade is ideal for cardamom

which activates the plants metabolic processes . .

resulting in vigorous growth and high - vields. It is
noticed that in the border areas where  cardamom .
plants are exposed to the direct sun, ssvere scorching
associated with an accentuation of pests (mites) and
diseases (Chenthal) are often pronounced. Waeds
grow fuxuriantly jn the Open areas and. pose & great

probiem in the management of cardamorm estates
(Korikanthimath, 1983.)

Malabar type of cardamom is less sensitive to
sunlight and less suceptible to drought conditions
then Mysore type. RS

Tall trees having well distributed branching.
habit and small lsaves are ideal tor cardamom. Some
of the suitable common shade trees in cerdamom
estates are-Balangi {(Actocarpus fraxinifolius Wt.),
Nili (Bischofia javanica Blums), Red cedar (Cedrella
toona Boxb). To provide more light during rainy
séason when the intensity of light js less, it is
necessary to carryout shads regulation bsfore the
onset of monsoon. It is equally important to see
that shade trees put sufficient flush of legves and-
provide adequate shade by the time summer sets in,
The overhead canopy shoyld therefore, be rggulated
once in a year during May-June. ;

T = S e

P

e



i system

he large plantations. it is usually seen that
in patches, cardamom does not come up
some patches it may be difficult to establish
sm inspite of repeated replanting. Such
_may be virtuaily taken as places unsuitable
damom. I in such paiches a thick tree
is established, it may afford protsction to
ate surrounding areas and increase tha over

duction of the estate.

st system of cardamom cultivation consists of

g of plantations into small plots of various

, accordance with lie of the land and suitability

| for cardamom surrounded by vegetation belt.

/stem has been successiully tried in some of

\ates in Coorg district of Karnataka. Here,
rdamom plants receive full sunlight for a few
in the moraing and during rest of the day
re covered by shadows cast by surrounding
treas. Adoption of plot system would help
nbating drought by preserving soil moisture,
ing the swoasping of desciating wind through
itions, aveoiding scorching action of hot sun
qus providing congenial microclimate for proper
th and higher yields in cardamom.

Shelter belts

NMhsravet feasibl
ow trees as
sularly in Wes

desciating wind in summer.
amom plantations
¢ like roads, open grasslands
a forest belt to.a minimum w

ter balts (with a minimum ©
growth) can be extended furthe

n plantati
srest growth with a neighbouring

rian, 1977}
/e to maintain the congenia
uired for moisture conservation bu

)arrisrs  against
@ining plantations.

W

___“___,_,,_____-———‘___H___._..‘..__—H———*'-_._,m__-—-——

e, it would be a good practice
wind breaks along with contours
tern aspacts for better protection
Whenever the
are sutrounded by open
and other crops
idth of about 100’
Jld be preserved. The principle of creating such
t 5to10 rows of
¢ and all carda-
ons of 15 ha should keep a belt area
plantations of
ut 50 feet wide free from Cardamom ' (Antony
Such wind breaks will not only
| forest environment
t may also act

diseases;pest infestation from

{iv) Muiching
estowed leaf fall of the shade trees
for mulching. Itis esti-
‘ 5-8 tons of dry leaves fall
from shade trees annually in a hectare of Cardamom
Plantation. Mulching helps in conserving soil
moisture which is quite necessary particularly during
summer months to combat drought. It minimises
temperature fluctuations, improving physical proper-
ties of soil and suppressing wead growth.

MNaturally b
can ba conveniently used
mated that on an average

(v) Weeding

A rich herbaceous rover
cardamom plantations 1l
February-March. Cardamom is & sur
most of the weeds alse h
thus causing a great sot back -to the gro

yield of cardamom.

In the first year of planting fraguen
quite essential to eliminate root compatition betweel
the young cardamom seedlings and the weeds
Subsequently, depending upon the
weeds 2 to 3 rounds of weeding in a year would b
necessary. The first round of weeding is o b
carried out in May-June, the second in August-Se
tember and the third in December January. Th
ramoved  during the first and - secon
rounds may be heaped in the inter row space an
allowed to decay. After decaying they may be usé
for mulching. In Dacember-January the wee
removed may be directly used for mulching (Ko
kanthimath, 1986). Timely weeding would help:
aveiding the compstition of weeds for soil meistul
which is of prime importance for cardamo
particularly under rainfed cgonditions. :

weeds

(vi) Minimum tillage

Since the cardamom growing tracts 16O

heavy rainfail, excessive tillage 0
avoided. The rich humus top soil around the P!
1o a distarice of 75 cm may be scraped and app!
‘as a thin layer to the base of clump just upto’
collar region. It forms the soil mulch and ¢0
the exposed roots and thizomes due to the bed
action of rain drops and conserves moisture.

of. weeds is seen in ‘
the dry months of
face fesder and. -

ave similar rooting pattern,
wth and-

t wesading is.

intensity of

perations should:g

(vii) Contour farming

T .
alongl}ﬁﬂp::aon;:gg of cardamom should be taken all
r or across the slop i
2o ope. The cl
sub::due trees before taking up planting a:;::irmgs'
be ke;;t ;n: shade regulation and the weeds shou:;iI
etween the rows across the slope so as to

- act as a barri i
rrier to check soil erosion and to prevent

run off lo i
8ses of rain water to a considerable - extent

for effective soj
S, oil and moistur .
. (viii) trrigation Iré conservation.

The i -
5 incree:::r?q!rta?ce of irrigation in cardamom estates
g y e't in the rece

i nt ysars ci
uring t . especial
mpros\]ie:i d;ZUth- It is found that Drozuct?olr‘:
om Janu:r t0 ;;. 200 percent in irrigated areas
nd even if i: © May, there is not much of rainfali
henever su rains it is scanty. It is noticed that
Simance (;f mmer. showers are raceived, the per-
nhanced crop is better. The crop vyield can b
hioh io azgjfs; tto asn average of 250 to 500kg/h:
. 0 5 times more b
rigati i ' Y supplem
gation during January to May (Sivanap;);)n 1&?&?&?

Rain
- pondvsvact;r should be harvested by constructin
. check dams in small rivers and rivuletg

aing t
: g through the cardamom estates and tracts in

stern irri

MaythLsr;:niake up irrigation during January
y. om is often i i

dor cultivated in

n e aguglt::;ﬁography of land, so sprinkler irrigatizrr:

oo WOUI:.T)nd a convenient method. Trickle

N @ 8 new hope to cardamom plan—

%ol and r:.heSZSi)l. tDepemding upon the lay of
- and Ype, normally ijrrigati i

T y irriga

Yen at an interval of 10-15 days till the go:\l"t?:e y

A N=

ute shor
a‘deq:jt:?e of wafer. protactive irrigation coupled .
@ mulching would help in minimising

damage d
itions. ue to unprecedented drought

& e - -
W Schemes to rejuvenate drought hit

cardamom plantations.

R The .
drought had affected atleast 30 percent of

lantatj i
. Waslggz. -ln view of this a special sub-com-
nstituted by Cardamom Board, Cochin

2. Working out the impaét

to visit the drought affected areé ‘
0 . s and to i
" ;);rt.cg :Id::: basis of the report of the subcsol;:)'rr;?ilf
ttoe, € rahab?m E_!oard proposed ‘many schémes .
o oo ref tation of the drought affected areas
oSt Impor r.':mt of.whrch was increasing the numb .
o cert o TSrserles, starting mini poly bag nurseri:;
to produse | hl;nonih oldseedlings and alsoreplanta-
tion © ght affected areas of 15000 hectare:
next three years commencing from 19;43;584'

from'l;hgg?l;_:g’r;tlonal period of.replanting is 3 yaa.rs: |
o o8 at the rate of 5000 ha per ahnUm’
Small oro ..rls wh.o own upto 8'ha. of régiétufeci
cordamon hp_:emtations will be paid a subsidry'wof.
iy 8})0 a/ 3_:: 3 annual instalments of Rs. 1,000
Re. B0 F;erg ts.70(?;'. Bn.sidas, 'they .will also .'b's'
paid 8 pere Zn subsidy on interest for first five years
on th loar Toun:of Rs. 7.650/they may be availing
from | purna ised and Co operative banks for replan.
tetion Go‘,:?:;; The total financia! commitmént;
for the Goverr Reni on payment of subsidies under
(i sehomo i® s. 4%.40 lakhs. Institutional finance
coming 1o ationalised Banks for the implemen-
roam The ss:heme is Rs 1,237 lakhs. (Aﬁoriymous;
1o V.Vi.” be impact of the scheme -in producti‘oh"
rant wit be reflected from 1989-90 and when fu
. ed, the scheme will result in th iti o
production of 1500 M. T. per annum ° addiional
Drought is causing a great concern i (

Z:?;s;mzf:ctirn% is;l:j:n _prod;rction “and ne:(z::f CB::

. iminate felling of nat fores:
;isasic:zznat;att:db the problem of drouguhr? fS()t:T::
of shade trees t: tr?‘ll;ei:t:ir:mfor PfBVefltion o felh’ng
gove pro ;m Ppermanent measures are to be (:hall:he

mbating the occurence of unp'racﬁdant:zii

for
| research could be drawn on the ' following 1
increasing water use efficiancy. g lines,

1. impact of winter i
winter irrigation o
. n car .
water may be avaiiable only upto Ddamom as
certain patches. A pto Dec-Jan in
‘mulching. of irrigation with

IS8
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3. '_Feasrblllty and: economics of - mtroducmg Drip -

lrrrgatten in cardamom estates

1. Adoptlon o! sell and watar conservatron meas-

"'ures-feesrblllttes f:ntroducmg
staggered trenching, terracingand half mounding
in steep slopes, contour farming ‘etc.

1. Shsds management

1. 'lntroducmg of fast growrng shade trees in the

vacant exposed sreas of- cardamom estates

2 lntroductlon of - shelter
.__'Wsstern and Southern, aspects spacing and
. selection of tree species etc

3. Introduction: ot Wind: breaks parttcularly in hrghf
mountain ranges and wirid swapt areas: .

A '_ Developrng drought reslstant var retles

"1 o Surveym. cardamom belts for natural selectten ;

~of dreuaht resrstant types.

2_,' 'Physrologtcal screemng of germplasm for
‘_.‘drought resrstsnce T

' V.. Impartrng training. to cardamom planters on .

ramfed agronomy of. cardamom
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