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Introduction

Cardamom (Elettaria cardamomum Maton), the “Queen of Spices” is the true cardamom belong-
ing to the Zingiberaceae. The area under cardamom (small) was 69,670 ha with a production of
16,000 MT during the year 2013-14. Till late seventies, India was enjoying a near monopoly
. position in the world trade of cardamom. But situation since then has changed as the share of
India in the world trade has declined. The main competitor is Guatemala. Hence, as the Interna-
tional market for cardamom is increasingly competitive, there is no other go except to increase
the production of domestic cardamom and to bring down cost of cultivation. There are mainly
three types/ cultivars in cardamom viz., Mysore, Malabar and Vazukka. Generally, Mysore and
Vazukka types are cultivated in Kerala and Tamil Nadu, whereas, Malabar type is cultivated in
Karnataka,

selections
Parentage Year | Released from Institute Yield | Salient Features Recommended
of kgha for
release (Dry)
Clonal selection | 1984 | Regional Research 300 | Erect and compact panicle| Karnataka
from Malabar type Station, UAS, suitable for high density
Mudigere, Karnataka planting, moderately tole-
rant to thrips,hairy cater-
pillar and white grubs
Clonal selection |1996 | Regional Research 476 | Early maturing variety, Karnataka
from Malabar type Station, UAS, suitable for high density
Mudigere, Karnataka planting
A selection from | 1991 | Cardamom Research | 260 | Long, bold capsule, Kerala
Walayar collection Station, KAU, suitable for all cardamom and
Pampadumpara, Kerala growing tracts of Karnataka
Kerala and Karnataka

Selection from 2000 | Cardamom Research | 982 | Long bold capsules, high Kerala
OP Seedlings of Station, KAU, dry recovery percentage,
Pv-1 Pampadumpara, Kerala field tolerant to stem
borer and thrips
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325| Profusely flowering , carly | Kerala
maturing type, round and

bold capsule

1992} ICR1 (Spices Board),
Myladumpara, Kerala

Selection from
Chakkupallam

ICRI1

ICRI2 | Clonal selection | 1992 [CRI (Spices Board), 375! Performs well underhigh | Kerala
from Germplasm Myladumpara, Kerala altitude and irrigated and
collection condition Tanmil Nado

ICRI3 | Selection from 1993 | ICRI (Spices Board) |440 Oblong capsule, spitable | Kameka
Malabar type Sakleshpur, Karnataka for hill zone of Karnataka
ICRi4 | Clonal selection | 1997 ICRI (Spices Board), 455| Suitable for low rainfall Kamteka
from Vadagarapars Kerala Tadiyankudisai, areas relatively tolerant
areaof L ower Pulneys Tamil Nadu fothizomesotand capsuleborer
ICRIS Mhe 26 a cross 2005 | ICRI (Spices Board), — Kerala
between MCC 260 Myladumpara, Kerala
« MCC 49
ISR QP progeny of Tndian Instinsteof Spices 745| Small plant type, suitable | Kamfika
Kodagu CL-37 Research Calicut for high density planting
Suvasini Kerala and low inputs
ISR OP progeny of IndianTnstinteof Spices 847| Tolerant to rhizome rot. Kampataka
Avnsh | CCS-1 ResearchCaliout Kerala
TSR Asclectionfromfield TndianTnstitute of Spices Resistant to Katte Kamatzka
Vijetha resistant plants Research, Caticut, Kerala
ICRI—6 | Selection from 7005 | ICRI (Spices Board), Kerala
(MCC-73)| the germplasm acc. Myladumpara, Kerala

MCC-73

# Yield Kg/ha (Dry)

About 24 clonal selections have been developed by cardamom growers themselves in their re-
spective plantations through constant observations of yield and other important traits, resistant to
biotic and abiotic stresses. Njallani Green Gold farmer’s selection from local vazukka from Kerala
has high yield potential. It has long panicles, wide adaptability and responds to high inpufs.

Large Cardamom (Amomum subulatum), 18 another member of Zingiberaceae cultivated in the
sub-Fiimalayan State of Sikkim and Darjeeling District of West Bengal covering an arca of about
23,500 ha. The annual production varies from 4500-5000 metric tonnes. 1t is also cultivated in
parts of Uttaranchal and in some other North-eastern States. Nepal & Bhutan are the other coun-
iries where large cardamom is cultivated. There are mainly five popular cultivars in large carda-
mom viz., Ramsey, Sawney, Golsey, Ramla and Varlanga. Seremma which resembles Golsey i
gaining importance in lower altitudes. Bebo is another cultivar from Arunachal Pradesh.

Several varieties with superior quality traits for high yield, resistant to pests and diseases have
been evolved through selection and hybridization process and being widely accepted among the
farming community across the cardamoim growing regions.

Both cardamom (small) and Jarge cardamom can be propagated by seeds (scedlings) as well as
clonal propagation (thizome) and micro propagation (tissue culture). As cardamom is highly 2
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cross pollinated crop, propagation by seeds result in seedling progeny with mixed charactet and f
it will not be true to type. The vegetative propagation can overcome this defect. Vegetative propa- §
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gation can be resorted both b ]
. . y macro ie., rhizome i
cation under intensiv i ’ e B i o
o e e gaine; (;:'zre ‘and micro propagation by tissue culture. Raisingh;floI]lEll 11_1u1t1p11—
e O s e e n 1m.petus in recent years and has been taken up b y SeEd‘hﬂgS >
ss multiply high yielding selections. In order to raiI;e g s:rlzllmermal 10fga‘
amoin planta-

tion, seedlings or suckers of high yieldi
gh yielding varieti . :
and Madhusoodanan, 2002, Ankegowda, et aleS zagt’i ;C)) be used (Korikanthimath, 1995, Ravindran

One of the most im
portant reasons for low ivitv i
materials. However, in _ productivity in Cardamom is the us :
tivity and producti,o . 1:;2; Kffj.rrsl elite clonal materials has been adopted for :n(ljlir?;ﬁ; planc? o
. , ' ursery mana produc-
suitable site for nurse: : gemen( needs careful considerai i
sowing, pro-sowing t?e’;;ied selection, preparation of seeds, viability of seedsr af)lotril select'mn o
ondary nursery, irrigation ents of seeds, seed rate and sowing, mulching ran P1 mum time of
orotection meas:ures Detai’l Sprc;ws?o.n of parlldal, fertilizer application, wee{,iing zfrl:dantmg] e
' of raising quality planting materials both by using se dreglilar plant
eds and vegeta-

tive means both in Cardam

om {Elettaria cardamo

: mum Mat

subutatum Roxburgh) is presented and discussed in this p;pz‘l ) and large cardamom (Amomiam

SMALL CARDAMOM

In order to get qualit i
Y seedlings the nursery h
most developed s d y has to be managed carefull ientifi
ped system of nursery management involves the germinat?oin c()lf s;s;zr;lu_ﬁcauy. The
in prepared

beds from which the

y are transplanted into nurs d

o o ery beds and into the fi

ursery—primary and secondary are involved in raising seedlfilrlllgily into the field. Two stages of

I. Primary Nursery

1. Nursery Site

1t is always advantageous to select the n i

1t Is always a he nursery site on gentle slo i

ronnial o b:;czl :i ;fia;?rag{ohg 1.968 ; Ponr.lurangarn 1946, Sidgz’raﬁgzﬁ TSG%E;SyTTC&SS oy

e st cativesing the lanedxistmg vegetation, stumps, roots, stones etc. Raised.bede e pro.

l_dth a:lld convenient length up t(:) ?j—gellsfihracie?lbf; ta ::10'“;'1 4Sf 36 e ate ool gnzr;zi;

& seeds. A fine layer of humus rich f i ric s s woxoud aver 1 .

g the sl 1 orest soil to a thickness of 2-3 cm i o bods

s the so COI:I ;Tilissgdﬂ?;% to a.depth of.15 cm with 1:50 formaldeh;sispsroeﬁftig:ir t? e

v [n controting mo?lr?pmg off disease of cardamom seedlings (Anon mofl 01113(1 S

g 10 Pe covered with 1 a;z tgunny bags or ploythene sheets for one or twoyd o allow
o be sown one week after treatment. e to o

;eed selection

;tion of seed material need i

N s of oo ] conmdergble attention while raisin i i i
N et tglifn;tgﬁaﬁlej are associated with superior genetifafetigil‘::g; tIl—nI;ghlywld an'd
e el sslootion (Cheriazntf;;? pseéigrmancc; of selected, individual motherppall;l:té Ifoés
3 with well ripuned cams 1, 9). capsules should be collected from high yi ding
froe fromn - d capsules, vigorous, fully matured, well f : Yleldmg
. ot t)rlfff;i:;?g:t c;fl feSt and disease. Number of ﬂoweri?igml;?arfcol?gsaf(jr PaIgCleS .
clocting the material (An number of seeds per capsule should be given due cz)n e'd0I1 'the
Apart ron, prial (4 1:c))lnynlol%s, 1979 ; John 1968 ; Ponnurangam 1946 ; S'c?c?l erﬂtl_on
_S_hoots) oo ot lcaveal e‘attnbutes — the mother clump should have m::)rel pir—
4§ hould Lo dark, “ s W%th dark green colour, high percentage of fruit oo of
green (Krishna, 1968). On an average one kg of seed ca;l:fllliofl:z?li (')f
_ ‘ ain
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900-1000 capsules with 10-15 seeds per capsules. Taking into consideration the percentages of

germination, mortality due to diseases etc., on an average one kg of seed capsules are required (o

get about 5000 plantable seedlings.

3. Preparétion of Seeds

. Seeds for sowing are collected from fully ripe capsules preferably from 2 to 3 round of harvest in

Septermnber and is then either washed in water and sown immediately or mixed with wood ash and
dried for two to three days in the room temperature. The first method gives best results and is
almost universal in most of cardamom estates now. After picking, seed capsules should be im-
mersed in water and gently pressed for ejecting the seeds, which should then be washed well in
cold water for removing the mucilaginous coating of the seed (Pattanshetti and Prasad, 1973)
stated that after. Immediate sowing of fresh seeds is obviously only possible when seed collection
is done on the estate where it is required. If seeds have to be transported to far off any distance,
some drying is essential to prevent mould development. Treating seeds with organo-mercurials

would ensure better germination.

4. Viability of Seeds

Storing seeds for a longer time result in considerable loss of viability and great delay in germina-
tion. The study on viability of seeds was conducted by vsing seeds of Mysore and Malabar types
of cardamom at Cardamom Research Centre, Appangala, with treatments comprising of sowing
of seeds immediately after harvest (fresh seeds) and after storing for 30, 60 and 90 days. The
maximum percentage of germination was in fresh seeds. i.e., 58.86 and 50.63 in Mysore and
Malabar types respectively. The germination was reduced when there was a delay in sowing after
storing the seeds for a long time. Storage of seeds results in loss of viability and delay in germina-
tion. Germination reduced when there is a delay in sowing. Seeds treated with organo-mercurials
and stored in bottles maintain viability up to a period of four months. Germination was highest
(71.8 per cent) when sown in September (Pattanshetti and Prasad, 1973; Pattanashetty et al.,
1978). Seeds treated with organo mercurials and stored in open bottles maintained vigour up to a
period of four months. The germination of treated seeds was considerably reduces when they
were stored in air tight bottles. Besides the length and type of storage, the weather conditions that
follow the sowing had a profound influence on germination (Pattanshetti, et al., 1978). Study
conducted to find out if capsules/ seeds stored in polythene bags for a period of 8 months (till
subsequent sowing) could be used for raising seedlings by Krishnamurthy ef al., (1989) indi-
cated very low percentage of germination in untreated seeds irrespective of their storage in the
form of capsules (10%) or extracted seeds (0.6%). Since, seeds lose their viability quite early,
they have to be sown immediately for better germination (Abraham, 1958) from natural capsules.

5. Time of Sowing

The time of sowing cardamom seeds varies according to places. When cardamom seeds were
sown at monthly interval from September to January best germination was obtained in September
(71.8%) and least i.e., 8.0% January (Pattanshetti and Prasad, 1973). Korikanthimath (1981) started
that in case of Malabar type of cardamom commonly cultivated in Karnataka, there was a gradual
decline in germination percentage ie., 56.76,51.07,46.44, 34.14, 32.51 and 29.64 when ob-

served after 60 days of sowing in case of seeds sown on 1% August, 15% August, 30" August, 14" 3

September, 29t September and 14% October, respectively. Cardamom seeds sown during Sep-
tember germinated uniformly, early and satisfactorily. The seedlings from these grew fast and
healthy and were ready for transplanting at the end of 10 months. If they were further retained in
the nursery beds for the next planting season either by proper thinning or by providing wider

—
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spacing in the s
this Wags Parﬁculzli(;fngségufl?rfst;ry~bF ds, they developed rhizome with large number of tillers and
It is also seen that fhe seeds so e initial establishment of plantation (Pattanshetti and Prasad 19'?;
withstand incidence of leaf :tfndiest;ze(smiiltlzt—;?itzrgnbf;r) wgl put up sufficient growth ;nd ca)ri
bring down germination as i e of seeds beyond October wi '
wayf beneﬁc%:;‘r]r?g;lf:;?gras it wlfuld commdf: with cold tempcraturz. So, the ::11:1;’ lsl(l)wdilflilSt{callly
ing in main field, ie lan%rqwt and enhancing tillering of seedlings before taking u trar% 1? "
e usually sown' i :S 5 o a]glon. In the nf)rther.n areas, Kodagu, Mysore and North Clznarasp arzit-
ate rarely put down bel;orgrl 1\?; and germinate m.about a month. In the southern areas the’ ::eds
longor tius, Both air and wol vember and germination is more irregular and takes cc;nside eblS
low temperature at this timel temperature show a marked drop in November and Decembe:a ﬁ
i sonthern districts. The i may aCC'Ount for some of the difficulties experienced with seed -

. The ideal sowing season is the dry period from November to ;:Ifuai;“j{n

n

Kerala and Tamil Nadu and Se
t [
mous, 1979), ptember to October in Karnataka (Anonymous, 1970; Anony-

6. Pre Sowing Treatment of Seeds

Cardamom seeds possess a hard seed coat whi i

Lardamom s« : ich delays its germination. Vari i

beer Treatmen? g}l ftll.:eS ]?lffect :)f pre sowing trfaatment of seeds to overcome thér?;:ysgﬁdlz;}lliave

o s slgnifiountly rﬁve):l iﬁmd se.eds. with concentrated nitric and hydrolic acidsgfor fFla_

o, Treatmemg Wi; N.e .germ_matlon'of cardamom seeds sown during November (Prawz

e aby 1T, Treatments with bltnc acid, acetic acid (25%) and hydrolic acid (50%) for 10 i

enpeatively (Suryanate eR est for all treatments with 97.6%, 98.6% and 91.5% germi gﬂn'

Come, Anaenls dus yana edyy, et al., 1973). Studies conducted at Cardam. . R i
It uring late sowing revealed that out of four acids viz., Acetic acic(l) mHy;Sc)ez;lliCh

.y - CNiQ~

20% concentrati ;
um g enninaﬁoﬁn\;;::n;?t dmilb!e the germination obtained in untreated control (23.30%). Maxi
e seeds, In the highost zerve in tfhe lower concentration (20%) of all the acids trieﬁ fo‘; ;tr '?' -
2 0o germination at al loncentranon (80%) both in case of sulphuric acid and nitric acid e?hmg
antioned shove If Sowzzné Ict)f“;c;u(lid pe (;llilte beneficial to treat cardamom seeds witﬁczéidse;:
eds 18 eayedbeods .

on. Overall . yond September for ensu :
effect of acid treatment on seed germination of cardamom is p]f:slegn?e?;r ge]r)mlma—
ere below

ect of aci
acid treatment on seed germination of cardamom

Modeof Theatment Germinati
ion
treatment duration percentage(%) -
Soaking Smiinutes o
Wbincrease Kololgiezal,, 1973
Incr.eax?d . Prasadetal,, 1974,
| . gemnination Govindarzjuand Chendrasekharan, 1982
Soaking nmm. > Increased Prasadetal, 1974; Govindarajuand
‘ germinati Chendrasekharan, 1982
Scaking 10minutes 55%ncrease (freshseads) ulikerl
' Sulikeri .
25%increase(6-8 monthscldseads) oL T
Sozking 10minmes 90percent germination Reddyetal., 1973
Konkanthimathand
| ‘ RavindraMulge, 1998
Soaking  10mimzes Increased germination Govindarguand
Chardrmsekharan, 1982
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It is seen from the above table that in general, soaking cardamom seeds in dilute or concentrated
soaking seeds with GA,

acids for 5-10 minutes increases the germination percentage. In addition,

and ethrel solutions was found to enhance germination while kinetin did not (Rajashekaran ef al.,
1992). Korikanthimath and Ravindra Mulge (1998) reported increased germination by treating
seeds with GA, 100ppm and planofix 75 ppm. Effect of mutagen on seed germination of carda-
mom has also been reported by Mobamed Sayeed and Subba Rao (1982).

7. Effect of temperature on germination

The harvest of cardamorm normally commences by middle of August and continues upto end of
January. The germination of secds is high when sown fresh and decreases with time. Germination
is maximum when seeds are SOWD during August-September and least when sown in January.
Seeds collected from capsules hatvested in winter i.e., December to February may not be used ior
e of the prevailing very low temperature or after long storage

sowing either jmmediately becaus
the causes of low germina-

because of poor viability. Hence, studies were conducied (0 find out
tion in winter and the remedies to overcome the same (Kn'shnamurthy et al., 1989). The cause of
low germination were studies by sowing cardamom seeds in January in the geographically dis-

tinct locations (coastal area and hill areas). Results indicated that the germination of cardamom

seeds was significantly affected by locations. There was a significant positive correlation between
minimum temperature V/s maximum temperature (0.975). Apart from other factors, ambient tem-
perature also plays a role in germination. The low temperature also influences germination. The
low temperature in the cardamom growing area reduces as well as delays germination it Gurumurthy
and Hegde (1987) found that germination is significantly correlated with maximum and mini-
mum temperature prevalent in the area. The cardamom seeds fail to germinate at temperature less
than 15°C and greater than 350C at constant temperature in incubator. Germination of 70.9-73.0%
was considered optimmm which was achieved at 30°C. The highest percentage germination was
observed under ambient temperature for September—October (Siddagangaiah ef al., 1993). Stud-
ies conducted on influence of ploythene structure and polythene cover (covering the seed bed)

dicated significant difference in germination among polythene

on percentage of germination in
structure consisting of spreading of polythene sheet on a frame placed 6 inches above materials

(situations) could be attributed to increment in minimum and maximum temperature beneath
polythene structure 4.5/ 3.7°C) compared (0 polythene cover (3.2/ 3.0°C) and control. Hence, it

is always advantageous (o take up sowing of seeds in early August-September for enhancing
re should be avoided.

germination. Late sowing which would synchronize with winter temperatu

8. Seed rate and Sowing

The seed rate commonly adopted is 2-5 g per square meter of germination bed for raising 10
months old seedlings and 10 g for raising 18 months old seedlings (Anonymous 1976; Anony-
mous 1986). Seeds are either broadcasted or sown in lines, usually not more than 1 cm deep.
Rows are spaced 15 cm apart and seeds are sown 1-2 cm apart within. row. Deep sowing of seeds
should be avoided for better and quick germination. Seed beds are to be dusted with any suitable
insecticides to prevent termite attack. Line sowing is always preferable as against broadcasting of
seeds where there is a chance for the overcrowding of seedlings after sprouting which lead to
heavy mortality when damping off disease appears. After sowing the seeds, beds are covered
with a thin layer of fine sand or soil and pressed gently with wooden plank. Beds are watered
daily. Germination will commence in about 30 days and may continue for a month or two. The
mulch materials are removed soon after the commencement of germination. The young seedlings

are to be protected against exposure to sun and rain by providing shade pandals over the germi-

pation beds (Anonymous, 2003).
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9. Mulching of nursery beds

Use of mulches on the nurse
ry beds has a profound i .
The beds . profound influence on germinati
sown in Sg;t:;;:r‘?ll(th .Fl’(&ddy' straw recorded highest germinatiogn (40.;21;011) (;:;;ahamdl%&.
creased the percent ot anthm}ath_l%l)- Treatment of seeds with concentrated e aoid in.
percentage of germination 60 days after sowing from 8-16% and thril;trflc ?ﬁld in.
urther in-

. d b .

P y 1 y -
* ] )'

Among the various mul
ches, paddy straw is mo i i
; , st desirable as it i i
able. Potagrass (Granotia stricta) is commonly used in Keralalt 1o ceonomical and locally avail

Germination will commence in about 30 da
The nursery bed y's and may continue for a month or
Exposure og bedsstcsah;ll;li fltl:t bfﬂ CO_Vered with pandal till the commencement ot;V ;e:rrleirlllal: o
il of increased rhgl ching followed by irrigation would enhance germination d ion.
posed to the sun in the :arl( lfiher) temperature. The emphasis placed on leaving the bedgeeto
satisfactory seed germinati y stages suggests that the temperature is probably a vital f; )‘(-
germination (Mayne, 1951). The mulch materials are remoged soon aa‘lfi;?rtllln
e

commencement of germination. Th i
- L . The young seedlings .
and rain by providing shade pandals. * gs are to bo protected against exposure to sun

10. Major pests and diseases in nursery and management

Major disea i
ses observed in the nursery are - leaf spots, damping off/seedling rot and leaf rot
SP rot.

A. Diseases

a Primary nursery - leaf spots

he disease makes i .
omsonms ShOWer:S ;‘t;eagi};earan?e' Fl;;ﬁlng the months of February- April with the receipt of

. ease initially manifests a i pre-
ter turn necroti s small dull white round to o ;
rrounded by w:t ;ngoleljl\;ie a hole (Sho.t hole) in the center of necrotic area. T;:ISSI:E;S’ N
fnlight. However, th aked area. The disease is more severe in open nurseries ex P q may be
g , the seedlings develop tolerance as they pickup growth posed to direct

cient i
ent growth of seedlings so that they develop tolerance to the disease

Provide adequate shad idi
e by providin : .
thatched coconut fronds efc. g overhead pandals with coir mat/agro- shade nets/

Prophylacti ‘ . . .

" ﬁ’e:‘]:cs:ncl:: iiliitraymg \.mth fung1_01des such as mancozeb (0.2 %) may be resorted

. Sﬁow; ; sggy 1; to be given during March-April, depending on the recre?pt (())I;
) subsequent i ;

spraying may be given. 1 sprays at fortnightly intervals. Two to three rounds of

Clipping and destructi
ucting of severely affected 1 ing i
arrest further spread to the remaining healthy plzflilt‘;es wer spraying 1 fo be done fo

Avoid raisi
raising nursery continuously in the same site
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b. Secondary nursery leaf spot

In secondary nurseries, another type of leaf spot incited by Cercospora zingiberi is of common
occurrence. The disease is characterized with the formation of yellowish to reddish brown coloured
rectangular patches on the lamina which run parallel to the veins. In the advanced stages, the

lesions assume muddy red colour. Prophylactic spraying with mancozeb (0.2 %) on the foliage

effectively prevents the incidence and subsequent spread of the disease.

c. Nursery leaf rot

Normally seedlings of three to four months old are more yulnerable to this disease. The disease,

which is of limited occurrence in the nurseries, is caused by Fusarium sp. and Alternaria sp. The
formation of water soaked lesions on the leaves which later becomes necrotic
the damage is more pronounced on the leaf
rotting extends to petiole and

symptoms include
patches leading to decay of affected areas. Usually
tips and distal portions of the foliage. Under favourable conditions,
leaf sheaths also. Avoiding excessive watering in the nurseries prevents initiation and further
proliferation of the disease. When the disease is noticed in the nurseries, spray the seedlings with

carbendazim (0.2%) twice at 15 days interval after destroying the affected plant parts.

d. Damping off or seedling rot
during rainy season and accentuated excess soil
The disease is caused by soil-borne fungi such as

Pythium vexans and Rhizoctonia solani. F. usarium oxysporum also causes similar seedling rot,
resulting in the wilting and withering of entire seedlings. In the initial stages of disease develop-
ment, the leaves turn pale with yellowish tips. Gradually, the symptoms spread over the entire leaf

seedlings. The collar portion decays and

lamina, extending to leaf sheath and result in wilting of
the entire scedlings collapse. In mature seedlings, Totiing extends from the collar region to the

rhizomes resulting in decay and ultimate death of the plant. To contain/ control the disease resort

to following operations

The disease appears usuaily in the nurseries
moisture due to inadequate drainage facilities.

e In primary nurseries, practice thin sowing to avoid overcrowding of the seedlings.

e Prevent water stagnation by providing adequate drainage facilities.

o Remove affected seedlings and maintain proper phyto sanitary measures in the nursery.

ch the nussery beds with copper oxycﬁloride

e When infection is noticed, dren 0.2 %).

treatment of seeds with antagonistic bio control agents such as Trichoderma
the early stages of growth. Application of Tri-
helps in reducing the disease

* Pre-sowing
or Pseudomonas protect the seedlings in
choderma at 100 grams per square meter of the bed also

spread.

B. Pests
a. Pest Management in nurseries

In nursery stage seedlings are affected by cut worm, sho
knot nematode. Root grubs and root not nematode pose
To manage whole pest complex the following measutes are to

nursery.

more problem in two season nurseries.
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b. Cultural Practices

p

V (I. al i

Catch and destro
v the beetles of TR
nurseries. root grubs using insect nets especially in two season

¢. Chemical control

Insecticides like quinal
phos (0.05%), fenthion (0 i
e (b ot " N n (0.075%) or dimethoate (0.05
aring o ;)ge- I;r)lr(ihiercﬁ.d The sprays may be undertaken at monthly intel("vals Zotza.rltl'lay ? e 1':0
lering Stage. T e ok nursery 31tes_, exposed sandy loam areas and two seasonlng erio oo
knot nematode 2 nurserye;e:pp;lop?ilﬁlon. Apply one round of carbofuran or phoratrtlau:ie;%azgooj
1 idly tillering stage and s
two season nurseries i y PPy two rounds of &1 ! o
at threc monthly intervals. Application of granular insectgicailgia;tltisrecmldetshio
ee monthly

H. Secondary Nursery

There are two methods of raising seedlings i

nurseries. In Keral . Ings 1n secondary nursery. They ar

beds when they arcaa"::'loi tTglnan(l) l:{?du region, the seedlings are trat};splantid tg ::((310 Sgﬁr poly bag

nursery are commonly fOlIu:)we-,gl1 \?Vflld, Wh.e re raising of seedlings both in primary and syenur;ery

primary nursery and thinnin o-ut ereas in Karnataka, the old practice of sowing Seedco'n al:y

right in the same nursery is fc})gll :llxcess (crowded) seedlings and allowing seedlings tS ron
as a considerable complaint o(}we - Where seedlings were not transplanted into freshgbed0 there

owding is an important factor, crilurscry losses from disease. This obviously suggests th St’ there
1). The experiment COnducte;d ;maéeq by nursery leaf spot and damping off disease (aMOVer_

f,ajo'th primary and secondary Tlur:ery();l;i?i?;?ath (12982) have clearly revealed that folloe\lgil:lz

; mng a minimum of 4-5 strong tillers within a‘:g:n O?BI(I)nEgnﬁzaiIt Stgl lcget vigorous seedlings

reparation of seed beds

are beds as in pri
primary nursery. A 1
ad o , ° ayer of powdered an
n the bed and mixed with soil before t:rrf.msplanting(:attle manuee and wood ash may be

an average, 10 second
: ’ ary beds are required f .
ed. A mixture of quired for transplanting the seedlings f; '
transplanting, Bods for iﬁﬁﬂsﬁf v dung and wood ash is spread over the secondary beds
eds although there i anting are prepared in the same wa ; s
gh there is frequently the adoption of more compost or gu?\?efi()zregrérarlt?iry i
€ manure.

-..e

af stage and spacing

me at which tr :
In Karnataka ilnfnlfg::l;zzgstakes place depends very largely on the time at which seed
wber-Januar ,I are sown during August-September, tran i s e
. . H ? 1 i
y. In Kerala and Tamil Nadu states, the seedlings frornSIIJ)r5151‘1111';11331g gzﬁes(glgci 9
$ (4-5 leaf
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stage) are transplanted to secondary nursery beds during June-July at a spacing of 20 X 20 cm.
Studies conducted Cardamom Research Centre, Appangala, Kodagu, Karnataka on the optimum
spacing and size (leaf stage) of seedlings for transplanting in secondary nursery revealed that,
rate of mortality was found to be maximum when transplanting was done in the 2™ leaf stage
(25.4%) as against 5 jeaf stage (1.09%). Transplanting seedlings at 5.6% Jeaf stage is more ideal
as the seedlings in the primary NUISEry would put up strong, sturdy and adequaie growth and
could withstand transplanting shock. Korikanthimath (1982) reported that the number of tillers
produced per seedling was significantly more in wider spacing (11.92) by following 30 x 30 cm
spacing followed by 22.5 x 22.5 cm (9.24) and 15.0 X 15.0 cm (7.29) respectively. Rate of
mortality was higher when transplanting was done in second leaf stage. It can be minimized by

~transplanting at four-five leaf stage. However, taking into consideration that vast area and expen-
stage at a spacing of 15x

diture involved in raising nursery by transplanting seedlings at 5-6 leaf
15 cm may be followed.

3. Fertilizer

The broad uptake ratio worked out for pre potent plants was 9:1:17::N:P:X, respectively. Based
on the above obsetrvation it is quite evident that cardamom plant requires more of potassium.
Nitrogen and phosphorous are needed in comparatively lesser extent (Korikanthimath ez al., 2001).
A well decomposed compost, cattle manure and fertilizer top jungle soil may be used for applica-
tion to each nursery bed @ 8-10 kg (2.5 x 1.0 m) both in the primary and secondary nursery.

Since considerable amount of nutrients are removed by the seedlings, it will be necessary to apply

fertilizers in secondary nursery. It is found that as much as 120 g nitrogen, 20 g phosphoric acid

and 300 g potash, 50 g magnesium and 75 g calcium are removed on an average from a bed of
of 92 paris of 17:17:17 and 8

100 seedlings. To promote uniform growth 250 g mixture made
parts of Zinc sulphate dissolved in 10 litres for 1000 plants may be sprayed once in 15-20 days
starting after one month of transplanting (Anonymous, 1990). Regional Research Station, Mudigere,
recommends NPK mixture at the rate of 160 g per bed one month after planting. This is (o be
increased by 160 g every month until a2 maximum of 960 g per bed is reached. The proportion of
NPK is one part urea, two parts superphosphate and one part murate of potash, (Anonymous,
1979). At Cardamom Research Centre, Appangala, Korikanthimath (1932) observed that appli-
cation of 45 g N, 30 g P,O; and 60 g KO per bed of 2.5 x 1 M size three equal splits at an interval
of 45 days would result in better growth and higher number of tillers. The first dose of fertilizer
may be applied after 30 days of transplanting in the secondary nursery. Application of Diammonium
phosphate (DAP) along with murriate of potash is found to be beneficial for tiller and root pro-
duction (Anonymous, 1939). Sufficient mulch should be applied after planiing as in the case of

primary nursery.

4. Erection of pandal

Once the seeds germinate which normally under most favourable circumstances is after about a
month, the beds must be shaded from the sun. To protect the seedlings from sun, shade has to be
provided by erecting a pandal. Overhead pandal is preferred to an individual bed pandal as it
provides uniform filtered sun light and facilitate watering, spraying and other cultural operations.
Overhead pandal should be erected at least at a height of 2 m for easy movements. Locally
available wooden poles bamboo or granite poles may be used for erecting the pandal. Normally

G.L wire or with jungle wooden reepet/ rafters. Covering overhea
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nursery poles are placed at 3.3.5 m apart. The top of the pandal is either covered with network of
d pandal with coirmat is most

preferable as it allows sufficient filtered sun light which enables adequate growth and production
of tillers per plant. Coir mats with half an inch is recommended (Anoaymous, 1986). The coirmat 1
may be sprayed with 1% Bodeaux mixture before placing on Lop of pandal to minimize the §
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damage due to fungal infection. Howe i
ol of Tule . . ver, locally available covering materi i i
(foliage) of Jacks ]j:: lﬁ:;cgyiusblongue Roxb) ?vhich will not shedgits lea:rl:lis 11(1;(;‘:; " oons
| el i vt ot e y be used economically. It is important to avoid ’dri in, fCOCOﬂUt
§ pande [n e weather as OYO?}I;g plants are tender and easily damaged. Slant paI:ﬁialg o o
et dro on e e Ofy. ) n the slant pandals there is no scope for rain water to ot
e soomings. Tt Ofysll;ﬂf plants as the rain water flows down the pandal and zCC:m?late
e i kind of sla fpar.zdafls.can be erected both in small (farmer estates) ‘: g lroIn
e to etoct slant moreme ;5uor individual beds or for two or three beds together. It i dar'ge
fungal diseases and to obtain healtlir;ginZ:mﬂ(l);nsu;:gy beis i e o SeVél‘e ;:t;d:l;
. in ing i
al, 1979). The cover material on pandal may be remg;ve?ir iﬁggfa;;; S;?::r(giae?}es}hwarala
of regular

5. Irrigation and Drainage

The nursery beds should be irri
irrigated twice a day i .

thereafter once a d ay immediately after planti
ing may be reso rteilyoip;?t 30 days. Ol?ce the seedlings establish and pugoa:tlltllr:lge\: P oy,
fion should be avoided ems.tte day till the receipt of monsoon showers. Flood afgof}f ﬂ;; rrioa:

. as 1t may accentuate th : ash irriga-
diseases.Adequat i tuate the problem of dampi
low lying arecitsade C.lralnage should be provided to avoid stagnation of \I:flarzg - and leaf. Spot

uring monsoon by providing central and lateral drains r particularly in the

6. Weeding

} s

The top soil between the rows of card i
od in the ot . ardamom seedlings would normally get wa
g Illod applf;at[;g?]v;ﬂes t‘l}).le.tween the nursery beds. Scrapingyogf the sscl)lﬁdd(;utoz?tddd;pos_
cplonting St o ot alrn layer upto col.lar region may be taken up two I1)'nor1tehs rgm
o with e ungs I Soconda y nursery. Application of the fertile soil collected from j ngle
s after it spplication ot 1 rﬁf‘ much more beneficial. Earthing up may be takenup i Jungl'e
o sl oo Lpplicat ertilizer as me.ntloned above. This should help in repl 4 mont o
: g orage enhanced tillering and vigorous growth of secfdlin;ep crishment of
8.

Rotation and fallow of nursery site

ally it would be ideal to chan i
it wou ' ge or 'sh1ft the nursery site once in 2- i
oyt i(:;tsp (l:s; ill;slgnﬁ the same site .repefatedly over a period of tizms;.S;;;f:réothzvoﬁgf 'the
 dopara i DoSSiDI .tue to non availability of alternate site, as it normally h o tﬂ_lg
like Dainons, puserics 10 Wé)uld be better to follow the rotation of land with ;:eeippens e
Should be poseies e 12' u;l}emp and raising of cardamom seedlings. Green nanure
mom seedlingy s be s ag 1ncorporgted in the soil once in two yea.rs and tlinanure
o Donghin for o ‘i1oseki }’.l[‘he practlce .Of leaving part of the area fallow afteend e
oculums but s i o u el'p in exposing of insect/ pests to sun and bringi ' down
ursery site during the previous years, neing down

ilOWin
. g the cultural practices regularly,

fiel ) the i
d (plantation) after 10 months of s seedlings would be ready for transplanting in the

owing the seeds. Raising of seedlings in the primary
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them to the secondary nursery is found to be more advantageous

nursery and later transplanting
ent and initiation of adequaie number of suckers per plant.

as it facilitates better establishm

TII. Raising of seedlings in paddy fields

The survey conducted in Coorg, Hassan and Chickamagalur district of Karnataka revealed that
most of the small and marginal farmers raise cardamom nursery in paddy fields (wet lands) as

water is easily and abundantly accessible. Sufficient drainage peeds to be provided both in and
around the nursery to avoid water stagnation during monsoon. Beds are separated by deep chan-
nels into which naturally available water is run. This ensures moisture supply but as soils are
frequently heavy, there is some risk of excessive moisture in the soil (Mayne, 1951). These areas
which normally possess sandy loam soils facilitate better root development and adequate growth

of seedlings.

IV. Dry nursery

Dry nursery is followed in plot system of cardamom cultivation. This is popularly known as

“Malai Cultivation” of cardamom in Kodagu district of Karnataka. The protection offered by the

ble to raise cardamom nursery in small plots without erecting

forest belt is also congenial it is possi
any overhead pandal and watering. As no watering involved the nursery is known as “Dry Nurs-

ery”. The nursery operations are very limited. The maintenance of dry nursery is very cheap as
there is no need for watering or overhead pandal. The leaf litter is heaped up and seeds of carda-
mom are broadcasted after the first or second showers of summer rain in March or April (Mayne,
1951). The seeds are raked into the soil and the surface is covered with leaf mould and thin layer
of leaves. The branches of shade trees are cut to regulate shade. The hand weeding is carried out
after the germination. Before the end of monsoon, jungle soil is applied as a thin layer and the
beds are adequately mulched with leaf litter. The seedlings withstand the drought while growing.
Scedling are planted in the field after attaining sufficient growth as is the case with other conven-

tional and common methods of raising seedlings.

V. Poly bag nursery

Transplanting seedlings at 4-5 leaf stage from primary nursery to the poly bag nursery is more
suitable (Ankegowda, 2008). Black polythene bags of 20 x 20 cm size and thickness of 100
gauge provided with 3-4 holes at the bottom can be used for raising cardamom seedlings. Bags
may be filled with nursery (pot) mixture in the ratio of 3:1:1 of jungle top soil, farm yard manure
and sand. The bags are arranged in rows of convenient length and breadth for easy management.
At later stage in between the bags adequate space may be provided for better tillering. The advan-
tage of raising seedlings in polythene bags are — seedlings of uniform growth and tillering can be
obtained, nursery period can be reduced to five to six months after transplanting seedlings as

against 10 to 12 months in secondary nursery and better establishment and growth of secdlings in

the main field. Cardamom plants from secondary nursery or poly bags can be transplanted to the
showers or the first week of Jun¢

main field during last week of May after receipt of pre-monsoon
soon after commencement of south west mMONsOON.

9. Age of Seedlings for Field Planting

Generally comparative success of establishment in the estate (plantation) and the raising the seed-
lings should be given due consideration while recommending one season (10 months old) ot two
season (18-22 months) old seedlings. One year old seedlings can profitability be planted in es-
tates, when vigorous seedlings are raised in nurseries (Kasi and Iyengat, 1961). However, it is

generally observed felt that 10 months old seedlings may be suited for new planting with a well
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developed rhizome perform well in K

: arnataka would be m i 11

thst o . ore suitable for gap f ;

withstand the competition. Seedlings of 18-22 months old are usually Prefgerge (;llfl;lrgp\;valllllsh can
ing in

Kerala, Tamil Nadu regi
> gion where the M :
cultivated. ¢ Mysore and Vazhukka which are robust in growth are

B V1. Vegetative Propagation

The vegetati i is si
The ¥ Cg]u ;tl;w:r 1:1*01;3%2;;10? mfathod is snn.ple, reliable and facilitates easy multiplication of se-
pected cump o e);‘gti. nts ra1s§d f1"om rhizome come to bearing earlier than the seedlings raised
from Variai_—,iﬁt? @ :;r g;;)lfagagop is advantflgeous in areas where ‘Katte’ disease is not a prob-
jom. Darlabifty In cards th(;n}f gng very high a study to evaluate the yield and the cropping
behavior o carcamom In the 61; tnals. over a population of 764 plants obtained from 78 selec-
o eont of the piaits i 3. gla t ‘-64 (Krishnamurthy, ef al., 1989). As it was found that nearly 36
e mom by wockin lﬂpt Itl atlon_only' bear.heavy yield it was possible to step up production of
ers. The high degreegOI; vﬁéggiglt?nh;?;(f 1;12;311’2:“ ; bty rOgufing s of poor sisliem ek
; . rcentage i i
zzregalllmnﬁ H?OFJE?:E nicessitates selection of clone for get%ing0 ugili?(l)l:rsnOafngoizl;:l?:;slggr;igdﬂilz
tcation (generatioarllc; f;"o;ni th'e Vfagetatwe propagation assumes a greater significance in mul-
i b igh yielding plant material for planting on a larger areas. The veg-
erativ multiphcationc;l;the. reso1.rted to both by. macro i.e.,,, thizome propagation through rap;gd
o can be propageted b ;?;er‘lf:gv:t ;t?iz ?Elcilcil(l)l;;gpprogtniagatiog by tissue culture. Though carda-
: agation and clonal) and thr
xa}llztsfgp:fstmn of card.amon} was mostly through seeds during earli()er years.OSuiiI;eseigf‘i,ulaége
_ genous progeny 1s an inherent probiem, an attempt was made on selection of eﬁte clzn:sn

evaluation both in clonal nurse; in fi
. ry and main field. i : -
technique was developed. teld. A simple and reliable rapid clonal multiplication

. Clonal (Macro/Rhizome/Sucker) Propatation

cgetativ i
f'of unde: ipnrtzﬁa;;g‘?:zzr ;:airlll lz; n;@rted by rflacro propagation i.e.; using rhizomes for propaga-
neristem and callus under aschtliilioar?cilit?;ﬁ:smhl/izzsariatli? nl'by 'tissue High viotding oo
o i ‘ . . ultiplication of high yieldi :
w(:vf(,ll?lt(]:]r; C};}::p;igleel) ll:hrough t}ssue culture,.has been commercialfzeglgifdlsfi;;ﬂd;ir?;zl
5 comtitts ety 70 e;; ants is fhlgh and not within the reach of small and marginal growers.
ighly Toeation smecii III,) g cent 1? the cardafnom farming community. Moreover cardamom is
iction tochmioue ;celt mevtv of these practical problems, development of a rapid clonal mul-
 ntations canetie of bt 08 dnem?ss_;ary. Suckers from elite clones can be used for establishing
o v o gh productivity. Suckers. should not be used in areas where katte and
o ses (such as Kokke kandu and Niligiir necrosis) are common. "

Rapid of clonal propagation in cardamom

h vieldin s apl .
: yieldinggp‘{;ltzues/selecuons are generally multiplied in isolated clonal nurseries. Virus free
Wing fime] are selet':ted and subcloned for further multiplication. For rapid .1' icati

& tmely agro techniques has to be followed ' pid multiplication

High yieldi
amgi r;ge;fiﬂ%ypints free frlom pest and diseases, with characters like bold capsules
green colour are to be selected f 1 i
clump has to be u rom plantations and part of the
- prooted for clonal multiplication leavi
; ) ing the m in i
original place to induce subsequent suckers for further usc‘eg other clump in its
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g unit consists of one grown up sucker (thizome) and a grow-

2. The minimum plantin
ing young shoot.

having width and depth of 45 cm and co
mpost and topsoil.

ed at a spacing of 1.8 m X 0.6 m in trenches,
hectare of clonal nursery arca.

3.  Trenches nvenient length have to be opened
filled with jungle soil, co

4, The rhizomes (planting unit) are plac
thus accommodating 9259 plants per
week during November to May) and

egular walering (once in a
in two splits have to be applied.

5.  Pandal protection, ¥
48:48:96 g NPK per plant

chemical manure @
6. On an average 32 - 42 suckers will be produced after 12 months of planting per one
planting unit. Taking the barely minimum of 50% of these suckers/clump one can get
16-21 planting units (one grown up sucker along with a growing young shoot

i.e.,sucker) from on¢ mother-planting unit after 12 months.

7. In an area of 1-hectare clonal nursery 1,48,144 10 1,94,439 planting units can be

produced after 12 months.

e free from virus, shizome rot and root knot nema-

g,  Clones thus produced should b
todes.

(Korikanthimath, 1999 a).

b. Multiplication technique
Rapid clonal muliiplication of elite cardamom clones consisted of selection of elite clones, multi-
plication in trench method of planting with high density (1.8 m X 1.6 m), monitoring of mother

clumps from plantation, adoption of precision farming practices viz., selection of suitable site,
land preparation, planting the trenches, providing over head shade by locally available shade tree
twigs which do not shed leaves, timely plant protection, adoption of appropriate timely cultural
operations, uprooting of clumps at the end of 10 months and separating each planting unit (con-
taining the grown up gucker along with a growing young shoot) for further planting in the field
for large scale cultivation with genetically elite planting material and economic analysis.

The rate of multiplication of planting material i.e. ,thizome containing a grown up sucker along
with a growing shoot, was 1:20 (as against 1:9 in the plantation where suckers are normally used
for gap filling, under overhead shade trees) within a short span of 10 months as 9,260 planting
units were obtained from 463 mother clonal units in an arca of 0.05 ha. The pseudostem with

swollen base along with its food storage organ i.e., rhizome serves as a new planting unit under
macro propagation. This technique is simople, reliable and economically feasible technique for
_production of quality planting material. It can be easily adopted by farmers right on their own
plantations as most of the estates are still inaccessible and spread over in far flung interior ever
green forests (Korikanthimath, 1995 ; Korikanthimath, 1997). At the end of 20 months, a tot

al of
14,816 planting units (each planting unit consisting of a grown up sucker along with a growing
young shoot) were produced from an ared of 0.05 ha, starting from 463

mother planting units
accommnodated in the clonal nursery. The rate of multiplication 0
ly bearing and contri

the end of 20 months besides resulting in ear
.ed  within a short span of 20 4
y. This worked out t0 be

remarkable yield of 90.29 kg dry cardamom per 0.05 ha was obtaine

months in the high density planting (1.80 x
183.14 g dry cardamom per plant besides generat

0.6 m) in clonal nurser
ing 32 planting units per mother rhizome.

— ;.
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f planting material was 1:32 at '4
buting to substantial yield. A §
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B. Micro Propagation (Tissue Culture)

; Although cardamom is one, of the im i

- oto. 1980, Only ane re , .portan_t plantation crops no work report; i
upto o8 1933) ne; b[;grl}g;)lls (c):lal.‘l:h.ls 11nduct10n ar}d organ differentiation fl;ome(slezglgllsss ueé (_ju_ltlll'e
B O ) s Drought ¢ dm 982 but thls did not contain details on trezmsferg f( Iimwasa
Phamtation Crops Reseanch In. ta1t' amom was initiated and technique perfected at ICZLRPCEJmtS "
e orala o o en s 11{ ute, Kasargod and TCAR-Indian Institute of Spi sareh
esearch Centre, Appangala, Madikeri Karnatakf 1(1:\/6118111;1'{618'6amh,
, : iplication

of virus resistant and hi ieldi
gh yielding plants at a fast i
i be done by the comvendonalls et mcthods er rate can be achieved by Tissue Culture than

Three types of explants are found to be e i

tender inflorescence COIlf)mlcal for culture. They are i

ing vegetative buds iamni ::](J)]I:':I raceme. Detailed protocol for multiglicatiofzclterca‘izgetamve buds,

of private Bio techr;olog lab panicles and floral recemes has been standardized. Q o a maabey

by resorting to tissue Cuifture c:;a.l:;rﬁs in ¥nd1§1 ha\_fe taken up the micro propagaf:.ionu(l,:ce a gumber

in vitro clonal propagation of Cl y igh yielding lines/ selections.Extremely efficient Ca; amoim

Zachariah, 1986: Vatsy et al 1a9r8 amom are available (Nadagauda et al., 1983; Pri meihods for
’ » 1987; Regunath and Gopalakrishnan, 199'1,) Kul;larr 12’;2?”??9‘;1;(;

reported the successful con i i
version
to plantles, of immature floral buds to vegetative buds and subsequentl
y

a. Plant Regeneration from callus cultures

_‘Plant regeneration from us cultu d
callus cultures of W a ]
. scharih 168 : cardamom was reported (Rao et al iy
nd Zachariah 6, Nirmal Babu et gl., 1997). Variability could be noticed am.’onlggzé lz’onmadi‘rons‘%m
Y the somaclones

. Raisi i
. Raising Tissue Culture Seedlings before planting in the field

a commercial scale the hardened rooted ti

eloped root sys . ed tissue culture plantlets of 4- .

vidual p lastiz ;ell‘tr)licflreosm( T;fsueOCulture Laboratories are supplied to gr?)vlviiz ?;aie with a well
1 Jeep. After tranSportinp tOS)t.h 0 an average‘ 5-6 thousand such seedlings can bigtrtrays or in
ed to polythene bags ( egrf Z'Slte of planting i.e., estates, these plantlets are f tflmspor’ted
ile soil, sand and cattlg mzll;ate ) of ?0 X 20 c¢m containing nursery pot mixture oufr' o 1tr “on
sery at 21 x 21 om apart for t‘;:’tet in 1.1:1_ proportion or directly transplanted in the ;];ljng ; top
it 6-9 months to get th er establishment and inducing of suckers (till sed bed
C: get these seedlings ready for planting in the main field ere)- Tt would take

gation of Iarge cal .
. rdamom is done th
ulture tochn; _ e through seeds, rhizom ol
. iques, C : C es (sucker multiplicati .
q ultivars suitable for specific areas, altitudes, agro cl?nti?mn) azlld o
: ic conditions

lother plant/clum
tive bud. p of known performance are selected for collection of seed, rhiz d
) ome an

Pagation through seeds

plantations free fi i
rom viral disease with hi i

ested at maturi ith high yield are selected fo :

ehusking, the ;gg’d:nd seed capsules collected from the lowest 't“fosi?fc; apsules. Sp I_kes

ith wood ash and df?éfl l\:;iishedh“éell with water to remove mucilage cofesriltlllgtlgi Spﬂ;&

for earl . er shade. The dried seed - AP,

¥ and h : ceds are treated with e .

: igher percentage of germination (Gupta, 1989) TI‘::: acizc? t?;;u;w acc;d o

. ed seeds are

A . . :
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idue and are surface dried under

ter to remove the acid res
Once the seedlings in the primary

washed thoroughly in running wa
ately after acid treatment.

shade. The seeds are sown immedi.
seed bed reach 3-4 leaf stage (in February/March) if the seeds are sown in Septerber /October or

April/May if the seeds are sown in (February/March ) they are transplanted either to poly bags or

into secondary nuUrsery beds in February/March or April/May respectively (Gupta, 1989). Raising

of primary pursery and secondary nursery fpoly bag nursery are similar to small cardamom.

B. Propagation through suckers

1. Selection of planting material
tion should have high yield

¢ plantations are 10 be selected. The planta
/ha for at least three consecutive years. One mature tiller with two

buds is used as planting unit.

High yielding disease fre
record i.e., more than 800 kg
immature tillers or vegetative

2. Nursery site selection
m the main plantation to avoid occurrence of

The nursery should be about 500 meters away fro
sery. It should be easily

pests and diseases. The irrigation facility should be available in the nur
accessible by road. Sloppy land is not suitable for nursery establishment.

3. Preparation of trenches
ith convenient length and may be made

kept separately from the trench in the
Dried leaves to be applied as layer
d with cow dung compost. Spacing

The planting units to be planted at a spacing of 45

The trenches should be of 45 cm width and 30 cm depth w
across the stopes of the field. Top soil (15 cm depth) to be
upside. Below side (15cm depth} soil to be forked thoroughly.
in the trench first. Then the trench to be filled by fop soil mixe
of 30 cm is required in between two trenches.
cm in proper staking (Gudade et al., 2013).

4. Pre treatment with bio- agents

¢ state, only eco friendly am
n 5% solution 0
before planting in frenches as a

Sikkim being an organi
Suckers may be treated by dipping 1

and Bacillus subtilis for 30 minutes prophylactic measure.

5, Time of planting

g last week of May to Ju

Planting can be done durin,
lanting units could be generated for the subsequent season.

that maximum number of P

6. Maintenance

Thick mulching with dry leaf / grass may ‘be applied at
done during November to March depending on the soil mot
catile manure may be applied. The plot may be maint
using agro shade net. The disease and pest incidence to be looked
affected plants to be uprooted and to be destroyed outside the suc
drenching with 5% solution of Trichoderma sp./ Pseudomonas fluoresc.
sucker nursery may be carried out once in three months starting

minimum
¢ the nursery on

tained from a single plant. Monito
(Battarai et al., 2013).

Weeding may be done, if necessary

d non chemical measures should be adopted.
£ Trichoderma sp. /Pseudomonas fluorescens

ne. It should be done as early as possible s0

the base of plant and watering may be i
isture condition. Well decomposed -
ained with 50% shade under shade trees Of
from time to time. Disease
ker nursery. Spraying and 1
ens and Bacillus subtilis i §
from May-June, August- Septem-
ber, December-January. With propet management, a of 5 planting units could be ob- 3

ce in a month and ensure water drainage. §
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C. Micro propagation
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Large cardamom can be multiplied on a lar
micro pro . _ ge scale through micropr .
Nil‘malpBaPSIgJa;OZJ_v:e;'STC)IGXE::OF;?d at Indian Institute of Spicegs Researfho(%iggéotr 1;1;"0“1);;175 o
mother plants are I;Sed oo );; 1?ryr1£:>uds of 0.5-2cm lengths from promising, virus ci’isease fEl "
and then in a detergent solultj' nts. The exp lants were thoroughly washed in clean runnin o
through absolute alcohol for ;%nszgd;;zasfir?coi? pde r cent HgCl, for 2 min and thengp:fsas':(li.
fied with a ith di " ultured using the modifi i 5
accomplishfgrb‘?::g I\:’lll:;ltidll‘ffer.ent adjuvant. Nirmal Babu et al., (1997) azg gﬁ?ﬁf 36511111;1, v
(Img/l) and IBA (O.Smgfllj) 1;?3101?1:; f shoots and rooting in the same medium, in MS lfal.s,al(lgi\?;2
Shotoperiod t a light intensit fo sucrose and _gelled with 0.7 percent agar at pH 5.8 anc:- 12
and roofs per shoots SushenyPO diSOO lux. This combination produced 8-12 shoots. er cult :
Ramsay responded wéll and it w:: fOEIllIIl]de 1:[0@]5;8 E}2101b4) reported that the shoot tip as £§P1aﬂtsu;§
planting materials. They tried 52 different hormoﬁe szils:ftl;::itf)nf: il;?lfgp ;‘;‘SIUE::(’;} of driflfase free
ium. The shoot-

leaves and proper growth re
- gulator on different i
MS medium fortified wi concentration. The best mediu ifi
with BAP 3 mg/l +NAA 0.5 mg/l and sucrose 40g and for Itr;lewliir?a(t)icgﬁei
n o

both multiple shoots and root
fiolds. s and successfully 100 % acclimatised plantlets were transferred into

Conclusion

here is not much of area i
expansion both in carda;

ea under cardam mom(small) and large card :
isturbing natural zirhe;eco?e down from 1,00,000 ha. to 73,000 ha. 1%1 the r(j:;g:n’ e1 ) fift the
ith other high value cfio nl‘orest eco Sy§tem and the traditional cardamom area b i renla. >
mperative to enhance rol:is ltl.(e, pepper mix cropped with coffee, etc. in South Indiaenﬁg l"epla?c;e.d :
£ production of cardzmo:;cs 1\szty b); using quality planting material (QPM) and bn'rig 52;6, it li
Tecti . o0 as to remain competitive i . I cos
eeting the grow . o petitive in the Internat :
mis is the iro ;ngﬁdemand in Infila itself. One of the reasons for low pl;)onda 1 gla_rkel': bosides
heterOgeneousppi ;)n thm}lgh_seeds. The inherent drawback of this methodui(s: ltI;Ity o
om can be Propaggetltzdwgl 1;1]1 1s genetically not uniform due to natural cross pollfnzs O'ducél o
' . ) oth vegetatively by m . ) ion. Car-
pagation (tis vy macro-clonal or rhizome ST )
ugh seed(s dsli?ncugurle') and through seeds. Large scale propagation of c?rg:;rl:llcatlon’ e

g earlier years. Over three decades of research, it is amply p::\lf ‘Z{a:hH;OSﬂy

’ ed that it is

sible to step u -
.: p productivity and producti ;
ugh clonal propagation. production by stocking the plantation with high yielders

181 muitiplication ensures genetically uni i
 ation y umfom} planting material true to th i
}_()_jgh e ;esiozteescilsgyrrl Dllnta:;];cr) ag:otgagf.té.on i.::l. using rhizomes of efitgazg;e:ifgii;atrll‘;i
el e ‘ to biotic an abiotic stress, under i i i
o ascepﬁ)(r:) Czt)liiidjrg:)c;";) ﬁopagatlofl }?y t.issue culture which dealsnxl:r??hs llfefizl;anln thg
B ation) thecugh s Cult.ur as}i multiplication of high yielding cardamom plants (rnian
these plan bigh s mo e, has been commercialized by several firms. Howeve ;}11;0
70 por sont of o ond I;)l l;mthlln the reach of small and marginal growers who con::t:it .
I view of e o arming community. Moreover cardamom is highly lo 1:'ute
Felt toost mopess a problem§, de\.!elc)pment of a Rapid Clonal Multipli tion Tech.
ary to select the high yielders in the farmers plantations/ Es:‘,:taslso?tstfc?_
0

2 the qualit
‘ y plant material f ;
lly superior line. or further expansion of the area and also replanting with
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Scientific and systematic nursery practices both in primary and secondary would ensure healthy

and vigorous cardamom seedlings. In case of large cardamom, raising of primary nursery and

secondary nursery/ poly bag nursery are similar to smail cardamom. Both cardamom and Jarge

cardamom can be multiplied on a large scale through micro propagation (tissue culture) by using
elite clonal materials. A large number of cardamom farmers in Kerala have taken up cultivation of
cardamom by clonal propagation of superior selections in almost over 90% of the plantations
with a record yield of 2500 kg (dry/ha). The rapid clonal multiplication is thus most reliable, cost
effective and can be easily followed by farmers right in their cardamom plantations. The efforts
made by several cardamom growers in making their own selections of elite lines and multiplying

them for further planting on a large scale is most commendable.
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