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SPICES RESEARCH AND DEVELOPMENT - AN OVERVIEW 

K.V. PETER 

National Research Centre for Spices 

Calicut-673 012 

Production of spices in India during 1991-92, showed 

increase in black pepper, cardamom, ginger, turmeric, cumin, 

fennel, fenugreek and tree spices. 

chilli and coriander (Table 1). 

Reduction was recorded in 

Table 1. Production of spices in India 
during 1990-91 and 199\-9'l('000 t) 

Spices 1990-91 

Pepper '18.98 

Cardamom 4.75 

Ginger 148.52 

Turmeric 347.80 

Ch ill i 691. 00 

Coriander 211.50· 

Cumin 71.80 

Fennel 17.80 

Fenugreek 33.70 

Clove 1.38 

Nutmeg 1.06 

Cinnamon 

1991-92 

57 

5 

156 

349 

617 

148 

80 

18 

35 

].5 

3.2 

0.3 

% Increase/ 
decrease 

16.37 

5.26 

5.04 

0.35 

-10.71 

-30.02 

11.42 

1.12 

3.86 

8.70 

201.89 

-------------------------------------------
Export of spices during 1992-93 showed a decrease (-6%) 

in quantity and value in dollar terms (-12%), though in rupee 

terms, thore wus increase by 6'1J (Rs. 3132 crares) (Table 2). 
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T.ble Z. Export 01 spices from India durinq 1992-93 and % change 
Over 1')91-9:.>.. 

Spices 1992-1993 (%) change over 1991-92 
Quantity Value Quantity Value 

( t ) (Rs.Lakhs) 

II L,-,.:k pOI'pur :,>.!,1,(l0 U.J 1 -,. ,I!J :l/l 1 " 
Cardamom (Small) 175 679.59 -68 -58 

Cardamom (Large) 1270 807.85 36 70 
Ch it.l.i \6S50 6786.56 -00 -31 

Ginger 8220 1569.62 -39 -23 
Turmeric lU950 4631.65 ,. .7 

Coriander 13550 1991.48 47 67 

Cumin 2080 1176.95 42 100 

Celery 2750 418.30 -1 -10 

Fonnol 26S0 635.80 59 75 

Fenugreek 4850 52 \. 20 -2 23 
Other seed spices 1000 206.95 -25 -26 

Garlic 7700 716.98 -22 -6 
Other spic~s 13700 2166,00 42 S' 
Curry Powder 2900 1040.95 -5 20 
Spic(J Oi 1 s ilnd 11/1U 6539.23 17 

Olearee-ins 

--------------------------------------------
TOlal 12J265 38206,/15 -6 6 

Export increased in value terms in pepper (12%). large 

cardamom (701), turmeric (47%), coriander l67%), cumin l100%), 

fennel (75%), fenugreek (2370), other spices (84%), curry powder 

(20%) and spices oils and oleoresins (17%) over 1991-92 export 

figures. There was reduction in export of smail cardamom, 

chilli, ginger, celery, other seed spices and garlic. Only 82% 

of the export target in quantity and 90% in value were realised 

during 1992-93 (Table 3). 
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Table 3. (%) achievement of target in export of Spices 
during 1992-93. 

Spices 

Ulilel, lJeppcr 

CnrdilrllOm (Sill" 1 L) 

Cardamom (Large) 

Ch ill i 

Ginger 

Turmeric 

Coriander 

Cumin 

Celery 

Fennel 

Fenugreek 

Other seed spices 

Garlic 

Other spices 

Curry POVllder 

Spices Oils & 
Oleoresins 

Total 

Increasing trend 

% achievement of target 
Quantity Value 

"" 7 ' •. 

1,/, 57 

127 135 

60 79 

69 7S 

120 132 

l1S 159 

10. 147 

92 76 

133 127 

SS 130 

50 52 

77 90 

69 66 

S3 10' 

SS 101 

S2 90 

in the export of spice oils and 

oleoresins continued this year also. World ['rade in spices in 

1992-93 was 4.5 lakhs tonnes valued US S 1,500 million and 

India's share was 1.23 lakhs tonnes (271) valued US S 131 million 

(9%) (TabLe 4). 

Table 4. Vital statistics on spices 

War Ld trade in 
spices in 1992-
93, 

India's export 
in 1992-93 

4.:1 lakh tonnes valued US 5 1,500 
million. 

1.23 lakh tonnes valued 
131 million US S(Rs.382.06 
crores) 
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Projected world 
trade in spices 
in 2001 

Projected 
India's export 
in 2001. 

6.25 lakh tonnes valued US S 
2200 million to us S 3000 
million. 

2.0 lakh tonnes valued US S 
550 million. 

Export target of spices during 1993-94 is 1.5 lakh tonnes 

va1.l)ed Rs. 500 Ciores ,Table 5). 

Table S. Export target of spices for 1993-94. 

Spices 

Black pepper 

Ca rdamlJm (Sma 11) 

Cardamom (Large) 

Chilli 

Ginger 

Turmeric 

Coriander 

Cumi n 

Celer-y 

Fennel 

Fenugr-eek 

Othor seed spices 

Gar 1 i c 

Other spices 

Curry Powder 

Spices oils & oleoresins 

Quantity 
(t) 

30000 

350 

1300 

25000 

lOOOO 

20000 .. 
12000 

2500 

3000 

3000 

5000 

1350 

10000 

21000 

3500 

2000 

Value 
(Rs. crores) 

l05.00 

11.00 

8.50 

80.00 

1B.OO 

40.00 

16.00 

13.00 

5.00 

6.00 

5.00 

3.00 

10.00 

32.00 

17.50 

130.00 

----------------------
Total 150000 500.00 

Policy to boost production and export 

Spices districts, Sm<}ll Farmers Agri Business Consortium, 

Indian Spices Logo and Brand Promotion, Market Intervention and 

- 4 -



Special Subsidies may boost up production during 1993-94 (Table 

6). The VIII Plan targets a growth rate of 10% 11'1 spices produc-

tion compared to 4% in VII Plan. Investment on spices production 

under central sector scheme was only Rs. 5.74 crores during 1991-

92 and it is now Rs.150 crores during 1992-1997(VIII Plan). There 

is alround enthusiasm fur spices production in the country. 

Table 6. Major policy decisions which may boost up production 
and export of spices. 

1. 

2. 

3. 

4. 

5. 

Policy decisions 

Spices districts (Wynad 
and Idukki in Kerala) 

Small Farmers' Aqri
Business Consortium 
(SFABe) 

Indian Spices Logo and 
Brand tlromot ion 

Market intervention 

Speciul subsidies 

Research attainments: 

Impact 

Single window system for product
ion and marketing. Concerted R,D&E 
efforts on selected districts. 

Production,value addition,rluality 
maintenance and marketing on co
operative basis. One district in 
each state. 

Maintenance and assurance on 
qual i ty of Indian spices through 
standards and specifications. 

To maintain prices of spices from 
crushin9 down. 

Promotion of export by bringing 
local price at par or below 
international price. 

Considerable increase in productivity has been reported in 

research stations especially in pepper, ginger, turmeric and 

coriander(Table 7). The need is effective transfer of technology. 

Attempts i)re made to identify main production constraints and 

workout appropriate and economic strategies (Table 8). 
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Table 7. Potential for productivity increase at the national 
level. 

Crop Na t lanaI Progressive 
fa rmer 

Research Abroad 
station 

Peppel" 290 

Cardamom 75 

Ginger' 2421 

Turmeric 2738 

Coriander 476 

Cumin 578 

2000 2445 

1625 450 

5500 8250 

6200 10700 

1900 

2000 

2925 (Malaysia) 

200 (Guatemala) 

515 (Morocco) 

Table 8. Main production constroints in spices. 

Spices 

Black pepper 

Constraints Research attainments 

Phytophthora foot Management of the disease 
rot through a package of practices 

Stunted disease 

Slow decline 

Lo~ productivity 

~~s standardised. Tolerant 
lines to the disease are 
developed. 

No effective control measureS 
except uprooting of diseased 
plants. 

Effective milnagement methodls) 
are available except no source 
of resistance to Radopholus 
similis nematode. 

High Production Technology 
(HPT) is demonstrated. 

Small Cardamom 'Katte' disease Virus etiology is established. 
'Katte' escapes are Iden
tified. 

'Vein clearing 
virus disease'or 
'Kokke kan thu' • 

Low productivity 

- 6 -
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Ginger and 
Turmeric 

Rh i zome 1"0 t 

Bacterial wilt 

Caus~tive organisms Bre 
identified. Soiari7ntion of 
soil prior to pl<lnting is 
effective. 
Pseudomonns solanacenrum is 
the causal organism. No 
resistant variety available. 

So far, 8 higtl yielding varieties/hybrids in black pepper, 

5 in small cardamom, 3 in ginger, 12 in turmeric, 11 in 

coriander, 3 in Cumlrl, 4 each in fennel and fenugreek are 

released (Table 9). 

Table 9. High yielding spices vnrieties released. 

Spices 

Black pepper 

Cardamom 

Ginger 

Turmeric 

Coriander 

Cumin 

Fennel 

Fenugreek 

HybridS (H) ond Varieties tV) released 

Panniyur 
Panniyur 
Panchami 

(H), Panniyur 2 (V), Panniyur 3 (H), 
4 (\J), Subhakara (\J), Sreekara (\J), 
(V), Pournami (V). 

Mudigere (V), PV.l tV), CCS-l (V), lCRLl (V), 

ICRI.2 (V). 

Suprabha (V), Suruchi (V), Suravi (V). 

Co.l (ml, Krishna (V), Sugandhom (V), 
BSR.l (V) t Suva rna (V), Roma (V), S~roma (V), 

Rajendra Sonia (V). Suguna (V), Sudershana (V) I 

Rangfl (V), Rasml (V). 

Co.l (V) t Co.2 (V), Gujarat Coriander 2 (V), 
Rajendra Swatl (V), RCr.4 (V), Sadhana (V), 
Swathi (V), Co.3 (V), CS.287 (V). Sindhu (V) t 

UD20(V). 

S.404 (V). "''C.43 (V) I Gujarat Cumin. 2 (V). 

S.7-9 (V), PF.35 (V), Gujarat Fennel.l (V), 
Co.l (V). 

Co.l (V), Rajondra Kanti (V), HMt.l (V), 

Lam Selection.l (V). 



An exclusive nucleus seed multiplication programme to 
supply quo'\ 1 i t Y rnn tor i("11 s 

implementation. Hese.:o.rch r05ults 

multiplication of black pepper, 

to fi1rmers is 

ore ().v<.Iilable on 

cardamom, clove, 

undor 
rapid 

nutmeg, 

cinnamon, ginger and turmeric (Table 10). Biotechnological. 

research has great potential in spices (Table 11). 

Table 10. Methods of plant prop<lgation in spices 

Spices Method of propagation 

Black pepper Single nodded rooted 
cuttings using bamboo 
method 

Cardamom Trench method of 
sucker production 

Clove loarching on clove 
seedlings 

Nutmeg Epicotyl grafting 

Cinnamon 

Ginger and 
Turmeric 

Top working 

Cuttage 

Crop rotation, 5018-

risation and disease 
free rhizomes. 

Table 11. Potential 
spices. 

appl ications of 

Advantages 

Multiplication rate of 1:40 
per year. Good anchorage 
due to presence of two root 
systems. 

MultIplication rate of 1:20 
per year. 

Earliness, dwarfness and 
high productivity. 

Female plants are 
prop1.lgntod. 

Conversiop.of male plants 
to female plants. 

Rapid multiplication of 
elite plants. 

Management of rhizome 
rot. 

plant biotechnology in 

1) Micropropagation and rapid clonal multiplication of high 
yielding elite genotypes to generate adequate good quality 
and disease free planting materials. 

2) Exploiting somaclonal variation and utilisation of 
techniques like somatic cell hybridi1:ation,anther culture, 
embryo rescue etc. for crop improvemenl. 
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3) In vitro selection for resistance to biotic and abiotic 
stf"eSses. 

4) ~ vitro conservation and safe exchange of germplasm, and 

5 ) Production 
culture. 

of flavour' and volatile constituents in 

Salient achievements in biotechnology in spices include 

micropropagation and clonal multiplication in cardamom, black 

pepper, ginger, turmef"ic, cinnamon and vanilla (Table 12). In 

vitr'O selection for resistance to biotic and abiotic stresses 

especially rhizome rot in ginger is in progress. 

Table 12. Salient achievements in biotechnology in spices. 

Spices 

Cardamom 

Black pepper 

Ginger 

Turmeric 

Tree spices 

Vanilla 

Achievements 

Clonal multiplication, Field evaluation of tissue 
cultured plants, Infloresce(lce culture, 
Regeneration of plant lets from callus. 

Clonal multiplication, Callus culture 
regen_e-ration of plant lets, Micropropagation 
related species of Piper. 

and 
of 

Clonal multiplication, Field eV8luation of TC 
plants, In vitro rhizome fOJ;:mation, Regeneration 
of plantl"'ets from callus, In vitro selection, In 
vitro polyploidy, Infloresc-enceculture and Til 
vitro development of fruit. 

Mlcropropagation, Plant regeneration from callus, 
Micropropagation at related species ana genera. 

Micropropagation, In vitro proliferation of mace 
and synthesis of flavo~mponents in culture. 

Seed and embryo culture. 

• 

Quality maintenance in Indian spices: 

India has a global monopoly in spices oils and oleoresins. 

During 1992-93, India exported 1140 tonnes of oils and oleoresins 

valued Rs. 65.39 crores against 1132 tonnes valued Rs. 56.03 

crores during 1991-92. There are AGMARK specilications lor 
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various Indian spices and their value ildded products. The Bureau 

of Indian Standards hDS publlstled a saries of specifications to 

maintain and improve CluaLity of Indian spices (Table 13). High 

curcumin lines in turmeric, high piperine lines in black pepper, 
high essential oil lines In clove, cinnamon and nutmeg etc. are 

in tho pipolino ilt N<J.tiun<:d HoSearctl Centre fur Spices, Colicut. 

Table 1:.1. Role of t3ureau of lndian Standards to improve quality 
of Indiun Spices. 

Slandards approved and 
circulated 

Spices and Condiments 
Sectional Committee FAD.9 
deliberated and approved 
several standards. 

Details 

IS 4404;1992 on Cloves, IS 1J474~ 

1992 on Green Pepperj IS 13545:1992 
on Garam Masala; IS 13446:1992 on 
Large Cardamom etc. 

Environmentelly friendly spices culture 

Use of plant protection chemicals leads to residual 

toxicity in spices products. Moreover, there is high premium for 

organic spices. Biocontrol of pests and diseases is another area 

where useful information are generated (Table 1/1). A fungus 

Trichoderma sp. in combinatIon wi th VA"-II suppresses Phytophthora 

cupsici, caus at i ve organism of foot rot in black pepper. 

Biopesticides to manage pests of spices are also developed. 

Table 14. Bio-control of pests and diseases in spices. 

Spices 

Black pepper 

Pests/diseases Biocontrol agent tried 

Phytophthora 
capsici 

Scale insects 

Top shoot 
borer 

Trichoderma sp. in combination 
wi th VNIt. 

Natural enemies viz., Encarsia 
lounsburyi. 

Apanteles cypris, an important 
parasite. 
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Cardamom 

PoIlu beetle 

Rhizome rot 
and dilmping 
off 

Root-knot 
nematode 

An entomophagous mite and 
nematode 

Trichoderma sp. and Paecilomyces 
liiacinus 

Paecilomyces lilacinus 

The targstted export during 1993-9'1 is 1.5 lakh tonnes 

valued Rs. 500 crores. Research and development activities are 

well tuned to achieve the above targets. The year 1992-93 also 

witnessed fall in export of cardamom, hike in cardamom prices, 

political disturbances in the then USSR, the main buyer of pepper, 

high production of chillies in l3angladesh sufficient to meet their 

requirements, the domestic political disturbances, frequent and 

prolonged port str-i1<es etc. The target ted production and export 

of spices oduring 1993-94 would be achieved. subject to the 

stability in remunerative prices and the extent to which above 

negative trends are r8versed. 
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exocarp turns red when ripe. Embryo is minute. Ripe seeds 

gormi nil L 0 Cu L L i Vll t OU t Y IIP~; IHlvn 01 50(11;1 tic 

chromosome number of 20 = 52. 

Floral bioloqy: 

CuLtivated pepper is mostly hermaphrodite, while the wild 

species are mostly dioecious. In the cultivated types, instead of 

the usual bisexual flowers, male or female flowers occassionally 

arise, the percentage of which may vary. 

Table 1. Spike compOSition of pepper cuitivars 

(%) of flowers 
Cultivars -----------------------------. 

Bisexual Female Male' 

Kalluvally BO.O 14.0 6.0 
Balancet t8 90.0 7.0 3.0 
Uthirancotta 2.0 BB.O 10.0 
Kumbakodi 93.0 7.0 
Karimunda 9B.0 2.0 
Narayakkodi 9B.0 0.5 
Kalluvally (Type 2 ) 99.6 0.1 0.3 
Panniyur-l 97.2 2.B 

The flowers in most cases are protogynous - the temate phase 

maturing first and then the melle phase. This inte,.rval between 

male and fem<lle phases varies from 0-15 days or even more. The 

stigm<l remains receptive for about 3-5 days. Pollen grains are 

small, and CLln remain viable in water for about 3 days. The 

phenomenon of protogyny is made use of in crossing work. 

Pepper is naturally se I f pollinated in Spi te of the 

existence of protogynous condition. The anther dehisces in the 

evening. The gravitational descending of the pollen grains leads 

to the pollination of the flowers down below. Pollination is 

nided by dew drops or water droplets. Variation in pollen 
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BOTANY AND CROP IMPROVEMENT OF BLACK PEPPER 

(PlI'LH ~ L.) 

P.N.RAVINDHAN 
National Research Centre for Spices 

Calicut - 673 012, Kornla 

Origin and distribution! 

Genus Piper is a native of the humid tropics. The centre of 

diversity for black pepper is the Western Ghat forests of South 

India. Pepper was under cultivation from ancient times and many 

cultivars got evolved through domestication. 

stem 

F>epper is 

cu t t i n9s. 

a perennial glabrous woody climber, 

It climbs on support trees 

propagated by 

by means 0 f 

adventitious roots produced at the nodes. I t has a dimorphic 

branching system: the upward growing shoot orthotropic shoot is 

monopodial in growth and lateral fruiting branches - plagiotropic 

shoots which has sympodial mode of growth. The spike is leaf

opposed and is the modified terminal bud; the growth is further 

continued by the axillary bud. 

Leaves ilre simple, alternate and variable in size and to 

some extend in shape a1.50. 

various cuitivars. 

Considerable variation exists among 

Pepper plants usually start flowering by the second or third 

yea!' after ptanting. 

which vary in length 

mas t l Y hermaphrod i te, 

Flowers are borne on independent spikes, 

from 3-20 em among cultiyars. Flowers are 

smail, borne on axils of fleshy bracts, 

perianth absent, stamens two, small on either side Of the ova!'y, 

anthers small with 2 sacs, ovary globose, l-celled and 1-oyuled. 

Fruit is sessile globose drupe (often called as berry). The 



fertility and insufficient pollen availability are perhaps the 

Controlled crossing is carried out in specially planted 

cr05s1nfJ t)loct{<; wlloro I.ltor'l'l) sl100ts aro rootod ond Uiuinl!)inoo In 

pots. 

work. 

Protogynous 

Spikes are 

appear white and 

applying a paUen 

condition is made use of in the pollination 

bagged and when stigma becomes receptIve they 

glistening. Pollination is carried out by 

suspension in water by means of a soft brush, 

For thIs, mature anthers are collected in the afternoon in a small 

vial and kept in a desicator. Next day morning, they are crushed 

and mixed with a few drops of water to get a suspension of pollen 

grains. The 

emergence is 

unpollinated 

selfing. 

poll ina t ion 

no t iced when 

part of the 

process is repeated 

the pollination is 

spike is cut off to 

daily till anther 

stopped and the 

avoid chances of 

Crop improvement: 

Objectives: 1. Improvement in yield and'-quality 

2. Resistance to Phytophthora foot rot 

,3. Resistance to nematode and PoIlu beetle 

4. Evolving drought tolerant types 

5. Evolving shade tolerant types suitable for 

interplanting in c~ffee, cardamom, coconut 

and arecanut plantations. 

In order to achieve above aims, a series of crop improvement 

programmes are initialed at NRCS. 

1. Germplasm collection and evaluation: 

This is the primary step in the improvement of any plant. 

Cultivated types of pepper were collected from all the pepper 

growing areas and are being evaluated for yield and disease 

reSistance. Wild germplasm collections are also being carried out 

for future use in crop improvement. At present t the germplasm 
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collection of NRCS consists of over 600 collections of cultivBted 

poppor" "i nfl ';. 

2. Selection in established cultivars: 

To evolve high yielding stable. uniform lines. selection 

programmes are initiated in Karimunda and Kottanadan which are the 
most popular cultivars (apart from the hybrid Panniyur-l). A 

large number of elite lines were collected in these two cultivars, 

multiplied and planted for yield evalu~tion, From the first batch 

of 100 elite Karimunda lines, two high yielding lines were 

selected 'Sreekara' and 'Subhakara'- out of which one 

(Subhakara) was officially released, These gave yield of over 4 

kg consistently for the first three years. 

Evaluation of promising cultivars led to selection of two 

other high yielding lines namely Aimpiriyan (8S6) and Ottaplackal-

1(812), The secQ,J1d one is relatively tolerant to root knot 

nematode. One line was released from the Pepper Research Station, 

Panniyur, Viz., Panniyur-4, a selection from Kuthiravally. 

Table 2, Yield and quality attributes of improved 
pepper cultivars 

Cultivars Yield Potential 
(dry-kg/h~) Yield 

(eJry-kg/ha) 

'Sreekara' 2677 4200 
'Subhakara' 2352 4487 
'Aimpiriyan' 2828 6528 
• 856' (Panchami) 
Ottaplf:lck,d-l 2333 5356 
(I-lournami) 
Panniyur-1 1 2'~ 2 
Panniyur-2 2570 3313-
Panniyur-3 1953 3269 
Panniyur-4 1277 2443 
Panniyur-5 1098 2587 
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Piperine 
(%1 

5.1 
3./, 
•• 7 

4.1 

5.2 
6.5 
4.8 
4.4 
5.3 

Oi 1 
(%1 

7.0 
6.0 
3.4 

3 •• 

3.3 
3.4 
3.1 
3.1 
3.8 

Oleoresin 
(%1 

13,0 
12,'1 
12.5 

13 .8 

11.8 
1 Z, 2 
10.4 
11.3 
12.3 



3. Production and screoning of hybrids: 

A large number of intercultivar hybrids are produced and 

screened for yield and disease resistance. 

produced in many combinations. 

The hybrIds are 

At the Pepper f~esearch 5tlltion Panniyur, i'l hybrid variety 

was devoloped (Pllnniyur-1), a hybrid betwoen Uthiranl<otta and 

Cheriakaniakkadan in the late 1960s. Our i ng th~ las t two years 

five lines were released from this station, which include 

Panniyur-3, again hybrid between Uthirankotta and 

Cheriakaniakkadan. 

4. Screening for Phytophthora and nematode toler&nce: 

All the germplasm materials, intercultivar hybrid lines, 

open pollinated progenies etc., were all screel')ed for locating 

tolerance/resistance to Phytophthora and nematodes. Phytophthora 

capsicl is the causal organism of the foot rot disease. The 

pepper yellowing (si;w decline) is a complex disease where both 

the nematode Radopholus similis and Phytophth-t:ll'a play critical 

roles. 

A 'ew cultivars and hybrids relatively tolerant to 

Phytophthora and one line tolerant to nematode are now under yield 

evaluation. 

5. Screening of open pollinated progenies: 

To exploit, the locked up variability, Populations of OP 

seed 1 ings were planted in the field 'or yield and quality 

evaluation. From this, a few selections were made based on yield 

and are l)eing evaluated at NHC5. Panniyur-2 and Pannlyur-5 nre 

selection from open pollInated progenies of BalankottB and 

Perumkodi respectively. 
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6. Biotechnological approaches 

Recently tissue culture techniques are bieng developed in 

black pepper. It may be possible to induce somaclonal variations 

and they m<ly be of considorablo use in generating variability in 

peper. Transfer of resistance gene from the resistant species ~ 

colubrinum through genetic engineering is being tried for creating 

black pepper resistant to foot rot and nematode. 

= 0= 

bCK/ 

.. 



I. GINGER 

BOTANY AND CROP IMPROVEMENT OF 

GINGER, TURMERIC G VANILLA 

B. SASIKUMAR 

National I~eseorch Centre for Spices 

Calicut (Kerala) 673 012 

Ginger is an impor'tant spice produced and exported fr'om 

India. The crop is cultivated in an area of 14040 ha in KerallJ 

total production of 44500 tonnes. The wi th a 

ginger producing states are Orissa, Wes t Benga I, 

other important 

Andhra Pradesh, 

Karnataka and Tamil Nildu. 

of Zingiber officinale. 

South East Asian region, 

Morphology: 

Ginger of commerce is the dried rhizome 

The crop is presumed to be originated in 

Ginger 

usually grown 

is 

as 

a monocotyledonous, slender, 

_annual, 30-100 cm tall with a 

perennial herb, 

robus t branched 

rhizome borne horizontally near surface of Jail bearing leafy 

shoots close together. The shoot, leaf and stem emi t pleasant 

aroma. 

Fleshy, sympodial rhizome is hard, thick, somewh6t laterally 

compressed, about 11.5 2.5 em in diameter and usually pale 

yellow or black within. 

fine fibrous roots in top 

It is covered with small scales and with 

layer of soi 1. The anchorage roots are 

succulent and when squeezed exude appreciable fluid and emit aroma 

similar to the one from other plant parts. 

Inflorescence: 

The inflorescence arises directly from root stock and is 

spicete, 15-25 em lonn. The spike is cyLindrical, cone-Like, 4-7 

em long and 1.5 - 2.5 em in diameter. The bracts are nppressed, 



ovate or eliptieal, 2-3 em long, 1.5 2.0 em vide. One or two 
flowers are produced from the axil of each bract. 

TAble I. [mproved cultivnrs of glnqer reiElllsed for cultivation 

--------
Nellme Centre of Average Potential Maturity Dry Crude Oleo-E.Oil 

Release yield yield (days) reco- fibre resin 
(fresh) (fresh) very 
(t/ha) (t/ha) (%) (%) (%) (%) 

Suprabha HARS Orissa 16.6 22.8 229 20.5 4.4 8.9 1.9 

(QUAT) 

POt tangi 

Suruchi 11.6 21.8 218 23.S 3.8 10.0 2.0 

Suravi 17.5 21.6 225 23.0 4.0 10.2 2.1 

==========================:======================================== 

Cultivars 

Severn I corrrncrcini types of gingnr (lre cultivnted. [Iley ore 

generally known after the localities or place from where they are 

collected or cultivated. Some of the more important indigenous 

types are Maran, Kuruppampad i , Thodupuzha local, Wynad local, 

Bajpai Himachal, Nadia etc. Rio-de-JAneiro, Tafin Giwa, Jamaica, 

China etc., nre some important exotic cuitivars. Suprabha, Suruch i 

and Suravi are three high yielding selections from OUAT, Pottangi 

(Orissa). These cultivars yield 16.6, 11.6 and 17.5 t/ha fresh 

ginger, respectively (Table 1). 

Crop improvement 

The chromosome number of cultivated ginger (~offlcinale) is 

2n",22. Crop improvement work by polyploidy breeding is in progress 

at NRCS, Kozhikode. One tetraploid line (2n=44) of cv 'Maran' is 

undergoing field evaluation at two locations and ~nother tetraploid 

line of cv 'Monatodi' is under in i t i a I evaluation at NRCS, 

Kozhikode. 
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Another aspect of crop improvement of ginger is through 

collection of cultivated germplasm from ginger growing areas, their 

chnrocterisnlion und cornparntive yield Avnlu;:llion. I3nsed on yipld 

and qunlity evnluntion, cultivars with high yield potential (Maran, 

Knr<lkk<ll, SfH'1] i gudd<l , InlcJurn, 1~1()-de-J[1n(lloro, Ilimllr:hnl, 

PGS-37, PGS-J9) , high dry recDvery (Karakkal, Nadia, Maran, 

Kururpampndi local, 5-557, Assam, Ernad Chernad, Thing pui, Zahirabad 

etc.), high oleoresin (Ernild - Chcr'nnd, Ctlinn. Kuruppnrnpndi, I~io-do-

Janeiro) hi~Jh oil, (Narasapattam, Himachal, Maran, Nadia, Ernad 

Chernad) and less fibre (Jamaica, Bangok, China) were identified. 

CUltivars like Maran, Nadia and Bajpai are suitable for cultivation 

in plains of Kerala. 

breeding. 

Cultivar '5uravi' is obtained through mutatiorl 

Crop improvement through hybridisation is handicapped by 

absence of viable seed set. Studies conducted at the National Root 

Crops Re~earCh Institute, Umudike, Umuhia, Nigeria showed that seed 

set is possible by hybridisation. Frui t set has been achieved from 

pollination of stigmas of both the protruding 'pin type' and the 

hidden fthrum type' styles but significantly more from the later. 

However, seeds were not viable. Another observat ion on seed set in 

gingor cultivars indicates that by planting large size setts (309), 

profuso flow(Jring {lnd ~lood seed sot con bo otJt<iino(j. 

Studies have also proved that plant height is an important 

factor determining rilizome yield of ginger. 

another important yield contributing -trait. 

Leaf length is ais!>" 

Optimum number of 

tillers nre desirablo in high yielding cultivars. 

None of the available cultivars studi.ed so far showeGi 

tolerance/resistance to soft rot and bacterial wilt diseases, th. 

major production 

However, all the 

constraints of 

ilvailable 360 odd 

ginger 

being screened for resistance against these 

disease of ginger is leaf spot caused by 

Prel iminary screening of the gerrnpiasm 

indicates certain degree of tolerance 

cultiva~s and detailed studies are being do 

through crop improvement 
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Kozhikode ar. 

Another major 
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eld condition. 

this melody by few 

Somaclonal variation 

of somocio'l(>s (lna 



cell lines can be exploited further in devf>loninq hiCJh yiAldinq 

disonso r'asistnnl cultivnrs. W()I'!~ on this linn i~ in [11'Ol"]rf"'Ss <1t 

NHC~" 1<.",..I'."'"do. 

II. IlmMI-"HfC 

Tur""meric (Curcuma ~ L. syn. C. domcstlca) is 11 major 

rhizomatous spice produced and exported from Indio. It is usod as a 

condiment, dye, drug and cosmetic in addition to its use in religious 

ceremonies. The genus Curcuma belongs to the family Zingiberaceae. 

It is thought 

(Kasturi type) 

to be originated in South 

has got a characteristic 

East Asia. C. aromat iea 

aromatic flavour and it is 

mainly used in cosmetic industry. 

a vegetable. 

h am<lda (mango ginger) is used as 

Andhra Pradesh ranks first in terms of Drea (/lG,300 hal and 

production (1,44,700 t) of turmeriC followed by Orissa and Tamil 

Nadu. In Ker~lar the crop is grown in about 3,000 ha with a total 

productio~ of 5,900 tonnes. 

Morphology 

crop, 

Turmeric is an erect, perennial herb being grown as an annual 

The primary tubers at the base of aerial stem is ellipsoidal, 

bearing many rhizomes, straight or slightly cruved with secondary and 

sometimes teritiary fingers, the whole forming a compact clump. 

Rhizomes have distinctive taste and smell They are orangish bro ..... n 

or pale purple outside <lnd bright orange or blue black inSide, when 

fresh. 

The loofy shoots nrc around 1 m in heigt,t nnd nrc creet bearing 

6-10 lenves wi th the 1 ea f sllen ths formjng pseudostem. 

Inflorescence is a cylindrical spiko. The bracts are adnate for less 

than half their length and are elliptic, lanceolate nnd ncute, 5-6 em 

long and about 2-5 cm wide. The upper bracts are whi te or whi tish 

streaky with green pink tip in a few euitivars leading to light green 

bracts lower down. Flowers are borne in· the 8xi Is of the bract, 

opening one ot u time. fhe calyx is short, usuolly toothed lind split 
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Table 2. Improved cultivars of Turmeric released for general cultivation 

Name 

Co- -

Kris,na 

Suge'jdham 

BSR-i 

SuVe~n8 

(PCT-9) 
SugL"':8 
(PCT-13) 
Sudh::.rsana 
(PCT-14) 
Rome 

Sure-a 

Raje,::Ira 
Soni:(RH-l0) 
Rans:;: 

Rasrr: 

Aver- Poten- Dura- Dry Centre of 
Release age tial lion recovery 

(fresh)yield 
(fresh) 

(t/ha) (t/ha) (days) (%) 

TNAU Coimbatore 30.0 

Maharashtra 9.2 
Agri. University 
Kasba Digraj 
Gujarat Agri. 15.0 
University,Jagud an 
TNAU, Coimbatore 30,7 

NRCS, Kozhikode 

NRCS, Kozhikode 

NRCS, Kozh i kode 

HARA, Orissa 
(OUAT) Pottangi 
HARA, Orissa 
(OUA.T) Pottangi 
Rajendra Agri. 
UniversIty, Dholi 
HARS, Orissa 
(OUAT) Pottangi 
HARS, Orissa 
(OUAT) Pottangi 

17.4 

29.3 

28.8 

20.7 

20,0 

4.8 

29.0 

31.3 

35.0 285 1~.5 

11.8 240 16.4 

20.0 210 23.3 

39.6 285 20.S 

43.5 200 20.0 

60.3 190 12.0 

5/,.9 190 12.0 

40.0 250 31.0 

44.9 253 26.0 

225 18.0 

37.1 250 24.8 

37.5 240 23.0 

Pr:),lisional >l< 

Curcumin Dleore-
Oil sin 

(%) (%) 

3.2 6.7 

2.8 3.8 

3.1 11.0 

4.2 4.0 

' •. 3 13.5 

7.3 13.5 

5.3 15.0 

9.3« 13.2. 

13.1 

8.4 

6.3 13.5 

6.4 13.4 

Essen. 
Oil 

(%) 

Special 
Fea t ures 

3.2 Suitable for 
drough t -prone 
areas as well 
as sal ine and 
alkali soils 

2.0 Tolerant to 
leaf diseases 

2.7 

3.7 Suitable for 
drough t pr"one 
are~s 

7.0 Short duration 

6.0 

7.0 

4.2 

4.4 

5.0 Resistant to 
leaf blotch 

4.4 

4.4 



nearly half down on one side. The corolla 15 tubular ot the base 

with upper half cup shaped with 3 uneqUlIl lobes inserted on the edge 

of ttlQ cup 111>. It l!';. whil!';.h, thin with dorsal lobes hooded. 

There are ~ lateral staminodes. The filament of the stamens Is 

short, broad, trilocuLar with a slender styLe passIng between anthers 

and held by them. 

Crop improvement 

~ longa is considered to be triploid with a Somatic chromosome 

number of sixtythree (In 3x 63). However, 2n 

reported. C. aromatics is a tetraploid (Zn = 4x = 84) 

64 is also 

About 50 commerciill cultivars of turmeric are recognised in the 

country and 

cultivation. 

are known 

N. R.C. S. 

after the 

Kozhikode, 

name of the 

has got more 

locality of their 

than 350 cultivars. 

Some of the pepper cultivars al"'e 

Ama I apu ram, A 1 (eppey, Moova t tupuzha, 

Duggirala., 

Rajpurl 

Tekurpe t I 

Juggigan, 

sugandham, 

Mydkur and 

G.S Puram.& Based on duration of maturity, turmeric cul.tivars are 

classified as short duration Ca types, (7 months) ego Kastu~i, medium 

dur;)tion Cli types (8 months) ego Kothapeta and long duration Cll 

types (9 months) ego Uuggiralil, Tekurpetta, Mydkur, Armoor. 

Crop improvement in turmeric by selection and mutation breeding 

resulted in many high yielding cuitivars. Suvarna, Suguna and 

Sudharsana are improved selections from NRCS, Koshikode (Table Z).Co-

and 8SR-1 are mutDnts of Erode locfll variety of turmeric released 

by TNAU, Coimbatore. Edapalayam, Thodupuzha, Wynad local ldukki 

No.2 C11-328, Sugandham, Palappally, Manantody etc., are turmeric 

cultivars having high curcumin content (about 9-10%) while Kahikuchi 

and Kasturi are high in volatile oil content and Konni i)S well as 

Amrithnpani dre hif"jh oleoresin containing typos. 

Studies have proved that plant height. number of primary 

fingers and tillers had goad correlations with rhizome yield. 

Seed set is observed in turmeric. 

is not observed in all the cultivl}rs. 

However, good seed setting 

Turmel"'ic seeds are brownish 

black in colour, and more or less of the same size and shape of 
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~ seed, 

irnnediately 

Seed viability is low. 

after collection. Seed 

Hence seeds need to be 50W[I 

settill9 in the clonally 

nrOp"flntp.d crop has opened up ne .... vistas in crop improvement of 

turmeric. 

evaluation 

Alroftdy sov(~n pro~nny line~. tlr(l lIIH1()c'qu{n'j 'ldVnflc:nd ylc'IM 

tr ia 1 5 at N.R.C.S. Hybridization between different 

cultivars is also being attempted to evolve high yielding, good 

quality, disease resistnnt cultiver's. 

III VANILLA 

Introduction 

Natural vanillin is extracted from the dried and cured pod like 

fruits known as 'beans' of vanilla plant. Vanilla, a native orchid 

of Mexico, was introduced to India as early as 1835. The important 

vanilla g"'owing countries are Madagascar, Java, Mauritius, Tahiti, 

Seychelles, Zanzibar, Brazil, Jamaica, Guatemala, Reunion Islands and 

West Indies. At present I Madagascar accounts for 80% if the world 

production of vanilla beans. The estimated area under vanilla in 

India is only about 30 acres, largely confined to Wynad and Nilgiri 

districts of Kerala and Tamil Nadu, respectively, 

fhere are_,three important species of vanilla viz. Vanilla 

fragrans Salisb, syn., ~ planifolia And!'. (the MexiCan vanilla), 

Vanilla pomponi3 Sch. (the West Indian Vanilra) and Vanilla tahitensis 

J,W. Moore {the Tahitian vanilla}. ~ pompona has large and broad 

leaves as welt as fleshy large flowers as comparf;ld to V. fragrans. 

The Detals and sepllis of V. pompona is greenish yellow with bright 

green colour at the tips whereas the petals and sepals of ~. fragrans 

are pale green. Vanilla fragrans also have short, thick and 

obscurely three angled pods. ~ tahitensis is less robust than ~ 

fragrans and this speCies Is predo:nlnantly cultivated in Hawaii. All 

the three species Bre diplOid (2n ~ 32). 
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Vanilla i:!;> a climbing orellid having ses5ile leaves, oblong in 

shape with succulant green stems. At the nodes aerial roots (velamen 

root!'".) nro P,'()(Juc{'d. 

showy, 

15-20 

borne on 4-5 em long stAlks. The 

flowers produced in leaf axils. 

inflorescence consisists of 

There are three sepals and 

petals each. fhere is a central column in the flower in which 

stlunens and pistil are united wItll one of the petals modified to form 

a 'lip' or 'roslollum'. 

Climate and soil 

Vanilla requires a humid tropical climate with an annual 

rainfall of about 250 cm and gro ...... s from almost sea level to 1500. 

metres above MSL. A warm moist weather with temperature r~nging from 

21-0C is ideally suited for the plant. 

Vanilla is adapted to a wide range of soil types rich in humus 

and having good drainage. Vanilla can also be grown in arecanut or 

coconut gardens having good drainage. 

Planting an~ aftercare 

Vanilla is generally propagilted"by stem cuttings. Vines 60-120 

cm long are selected as planting material. The vanilla stem cuttings 

after collection should be dipped in 1~ Bordeaux mixture or copper 

oxychlorida for killing pathogenetic fungi, if any. 

one metre long vines are preferred for planting. 

Usually about 

The vines are 

coiled around and the base portion is buried in the soil. Cuttings 

are usual ty planted directly in the field but they can be raised 

initially in nursery, if required. 

Cuttings are planted at a distant of about J m, :n rows of 

2.5-3 m apart at the foot of the standards. Spacings of 1.2-1.5 m 

within rows and 2.5-3 m betv'ieen rows are also recommended. Cuttings 

are planted in shallow pits. The pits are best filled with humus and 

mulch and should be raised above the soil surface to avoid water 

stagna t ion. The height of the vines 

facilitate hand pollination and harvesting. 

old vines after flowering is reported to 
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should be restricted to 

Selective pruning of the 

be beneficial even if it 



carries few flower buds. Tissue culture technology is also now 

prefected for the production and multiplication of vanilla. 

Manuring 

The quantity of fertiliser to be applied may vary according to 

fertility status of the soil. However, 40-60 9 of nitrogen, 20-30 9 

of Phosphorus and 60-100 g of Potash stlould be given annually to each 

vine. Organic manures other than animal manures can aLso be applied. 

A 1% solution of an NPK mixture can be sprayed on the plant once in a 

month. fhis boosts up growth and flower production. 

Flowering and Fertilisation 

Vanilla usually starts flowering in the third year of planting, 

the time depends on the size of the original cutting. The maximum 

production of flowers is in the 7-8th ear. In Mexico, replantin~l is 

done nfter 9-10th year. The usual flowering season is from 

December-March and sometimes in October-November. The flowering 

period may extend for two months but each flower lasts for a day only 

from early morninll to late evening. Flowers are required to be 

artificially pollinated (hand pollination) Only 6-8 flowers on the 

lower side of the raceme should be retained and pollinated. 

Po 11 ina t ion 

metl1od, a 

tooth pick 

must he done early in the morning. In hand pollination 

pin or needle or small piece of. pointed wood (a wooden 

is ideal) is employed to appjy poilen on the stigma of the 

~). ower. lne po).). en o't \'ne vani.)'':La f':Lower is prODuceD in il mo;,;, 

called poLlinia, and is 

protected wi th a lip 

covered by hood or anther cap. The stigma is 

known as 'rostellum' or 'labellum' . For 

poLlination the stamen cop is removed by a npedle exoDsing the 

pollinia. Then the flap like rostellum is pushed up and the pollinia 

are brought into contact with the stigma. 

Harvesting and yield 

After about 6-9 months of flowering the 

harvest. The mflturity of the beans can be 

changing from green to pale yellow. At this 

beans are ready for 

judged by the colour 

time, the pods may be 

12-25 em long with 2.5 cm circumference. The right picking stage is 
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when the free ond 

streaks appear on 
of the pod 

tIle pods. 

starts 
1J1l I 1 Y 

turning 
flicking 

yellow and fine ye llow 

oj t)10 mflluro pod J .. 

essential. About 6 kg ot green pods produce kg of cured beans. 

Curing should begin ilTnlediately ufter harvosting, but can be stored 

for 3-5 days. 

A good vanillery is said to yield about 300-600 kg of cured 

beans per hectare per year during a crop life of 10 years • 

••• 

bCk/ 
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MORPI-IOLOC'Y, GENETIC IMPROVEMENT ANO CULTURAL ASPECTS 

UF THEE SPICES ANlJ PHOCESSING OF THE PRODUCTS 

II. KIH 511NAMOOU IllY 

National Hasaarch Centre for Spices 

Calicut - 673 012, Keraln 

Nutmeg, clove, cinnamon and allspice are the tree spIces 

9T'()wn in ceT'tair. ?'Cc'J'I;ets o'{ Ke'i'a\a, I<.aT''I'H).ta'KB. ar.~ TamU. Na~u. 

There is lot of scope for extonsive cultivation of these crops, 

particularly in the Western Ghats of South India and Assam and 

North Eastern regions of India. 

I. Nutmeg (Myristicn frnqrans, Houtt.) 

Morphology: 

1t is a medium sized tree, usually dioecious. The tree 

has profuse branching habit. The sex cannot be ident i fled till 

it flowers. Male nowers are comparatively smaller, with 8-12 

stamens having adnnte anthers, and in groups_ Femal.e flowers 

are usually solitary with celled superior ovary. Fruit is a 

drupe. When ripe, the pericarp splits into two halves, explosing 

the brown testCl, surrounded by aril. The nutmeg tree produces 

two separate spices - nutmeg lseed) and mace (aril) 

contains G-16% volatile oil. 

Nutmeg seed 

Cultural aspects: 

Propagation is usually carried out by planting fresh, 

solocted seeds in n snlld bod of 9{) to l:ZU em wido, 15 cm thick 

and convenient length under shade. Germination start5 from the 

30th day and l~sts up to 90 days after sowing. The nursery has 

to be watered daily with rose-can. The seedlings must be 

transferred to polythene bags of 15 x 22 em filled with potting 



mixture (forost soil, sand and well decomposed cowdung in 7:7:2 

ra li 0) • UIIO yOlJr old seedlings are lranslerred to bigger 

polythene bags. Two year old seedlings are ideal for field 

planting. Planting in the main field is done at the onset of 

monsoon In pits of '1;' Gill cubo nt ~ m spacing in oOtll WI)YS. ihe 

plants must be shaded to protest them from sun scorch in the 

early stages. The Kerala Agricu1 tural UniversIty rocommends 

application of 20 9 N (40 9 urea), 18 9 P205 (110 9 

superphosphate) and 50 9 K
2

0 (80 g muriate of potash) in the 

first year. The dosage is progressively increased to 300 g N 

(600 9 ureal. 250 gPO (1560 g superphosphate) and 750 g KZO 

(1250 9 muriate of pota~h) per year for a grown up tree of 15 

years or marc. Copious watering in the early stages of the 

plant, particularly during summer months, is very essential. To 

avoid the problem of sex, epicotyl grafts could be planted. In 

One male tree is recommended for every ten female trees. 

Harvesting starts from sixth year. The peak harvesting is after 

20 years. A goo<1 tree yields about 1000 fruits annually, but the 

yield may vqry from a few hundreds to about 10,000 fruits. 

Processing: 

The harvested fruits are split open. Pericarp is removed 

and mace is manually separated from the nut. Mace is then 

flattened out to dry slowly under sun for 10 days to 2 weeks. 

During drying, mace becomes brittle, turning from scarlet to 

orange to yellowish-brown, acquiring the pungent aroma. The 

unshelled nutmeg seeds are dri~d separately for 4 to A weeks 

under the sun till kernel rattles in the shell. The· shell is 

then broken with a wooden mallet and nutmegs are removed. Nutmeg 

contains 25-40% fatty oils, known as nutmeg butter. It is 

obtained by subjecting nuts to hydraulic pressure under heat. 

Genetic improvement: 

Variability exists for 

in nutmeg. The easy way to 
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yield and morphological characters 

achieve the best results is the 



soloction of Idll11 ylC!dln<J rogular benrers with uniform llnd round 

nut:; froill Illn oxlstinq plnnt(ltlnn~. ConLr'ollod 1:r"0;'505 IloLwnnn 

tho soloclod typos could also be considerod. 1'\5 the aplentyl 

'1,'11111nq ,.; hl~Jldy ';Ul.:cfl!i~;lul, ~"Jf'alls CUll bo plonlud to olJlLlln 

pure fomalos. 

II. Clove (Eugenia caryophyllus) (Spreng. Bull. and Harr.): 

Morphology: 

The clove of commerce is the dried unopened flower buds of 

the clove tree. 

years. The 5 tern 

It is a small tree, which 

forks near the base into 

lives 

2 or 

for about 100 

3 main erect 

branches. The new leaves appear in flushes and are bright pink. 

The inflorescence is a terminal, corymbose, trichotomous panicle, 

branched from the base. Flower is hermaphrodite, speals 4, 

petals 4 and stames numerous. Ovary is 2 celled and inferior. 

Fruits (mother of cloves) are drupes and reddish purple. 

Cultural aspects: 

Method of raising 

Germination starts 10 to 

the 

15 

nursery is 

days after 

the same as for nutmeg. 

sowing and lasts for 40 

days. Two year old seedlings are to be plant~d in the main field 

in pits of 75 cm cube dug at 7 m spacing in both ways during 

June-July. Permanent shade trees have to be established in clove 

gardens. Clove prefers partial shade. The young plant has to be 

shaded to protect it from scorching. Base of the plant has to be 

kept clean always 

leaves. Copious 

and provided with sufficient mulch of dry 

irrigation during summer is very essentialy 

pilrticulilrly in the early stages. The Icrtillzcr recommendation 

is the same as for nutmeg. 

13 to 20 years. 

Clove trees start full bearing from 
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~larve5tlng and procc~·,;ng: 

Harvesting has to be dono using step ladders, without 

breaking branches, when the buds are fully developed and when the 

base of calyx has turned to pink. The harvested buds are 

separated from the clusters by hand and spread and dried under 

sun. buds are raked periodically to ensure devel?pment of 

uniform colour and prevent mold formation. The correct stage of 

drying is reached when the stem of the bud is dark brown and the 

rest of the bud light brown. Well dried cloves will be only 

about one-third weight of the original. 

C_'ovo buds il"') :deam distilled to produce clove oil. The 

main comronent of clove oil is eugenol. 

Genetic improve,lllonl: 

As self-pollination is predominant and tho original 

introduct·on in OUr country is limited, limited variability is 

only avaiLable for cLoves in India. It is essential to introduce 

variabIlity from Jndonesi:l, Zanzibar and Malagasy Republic. 

ThQugh self-pollination and ~elf-compatibility are reported to be 

the cO'lYflon feature in clove, occurrence of self-incompatibility 

has acen suspected in some type in other countries nnd if this 

could be increased, 

At present, tho long 

i t will help in c'/olving hybrid varieties. 

phos0 ond irregulnr bearing habit 

are tho main d('n .... tl(1cks llml t in'JCs lm~nt.5 in c lo'JC 

pIa"talions. Hlercfore, suitable veget'ltive propagation methods 

hav~ to be attempted to overcome these problems. 

III. Clnnan,on (Cinnamomum vcrum) 

~. 

The cinnamon of cOI1"'nerce is the dried inner bilrk of ~ 

It is indigenous to Sri Lanka. It is the earliest known 

spice in India. The Chl1ese cassia or 'false ~innilmon' is 

ojtained from the barks of h aromati::um. It is not cultivated 
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in India. Tejpat (~_tamala), also known <IS Indian cassia Is 

cultivatod irl Norlt, lost lndla. 

Morphology: 

Cinnamon is a bushy evergreen tree, 

generally. Young leaves of the f lush are reddish, 

green. Inflorescence axillary and terminal 

individual flowers are very samll and pale yellow. 

two whorls, 9 stalllens in J whorls of 3 each, the 

staminodes -3, ovary - superior, fruit - drupe. 

Cultural aspects: 

but coppiced 

later turning 

panicle. The 

Perianth 6 in 

1 nnermos tone 

Raisi'ng nursory is the Sllme os for clove nnd nutmog. 

Germination starts in 15 days, One year old seedlings are to be 

planted in pits of 50 cm cube dug at 3m x 3m spaCing in June

July. Partial shade in the initial years 15 advantageous for 

r'apid growth. The young trees are cut back 2-3 years after 

planting to induce formation of latAral shoots. First harvesting 

is carried out two years affter copplcing, and subsequent 

cuttings are tak,e ... in alternate years. Cultural operations are 

restricted to weeding twice in an year an_digging soil around 

during August - September in bigger plantations. 

Harvesting and processing: 

Stems ore cut during 

peel ing at the time when red 

September-October to 

f lush of young leaves 

facilitate 

tur-n gr-een. 

Til,:! ;)est quality cinnamon is obtained from the bark from shoots 

in the centre of the bush and from the middle portion of the 

shoots. Shoots of 1.0-1.25 m length and 1.25 em thickness are 

cut from the plant. The rough outer bark is scrapped off wI th a 

knife. With a brass rod, the scrapped portion is polished to 

facilitate easy peeling, A longitudinal slit is made from one 

end tu ; he other. Then working the knife between the bark and 
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the wood, the bark is stripped off quickly. The peels are 

gathered and kept in shade for a day Ilnd then in sunlight for " 

days, During drying, bark contracts and assumes shape of quill. 

The smaller quills are inserted into larger ones to form compound 

quills. Yield from first crop after 3 to 4 years varies around 

60 kg per" hectare which subsequently incr"'eases. 

usually after 10 years. 

Yields decline 

Cultivation of cinnamon is in isolated patches and the 

Randattara Estate at Anjarakkandy near Cannanore with an area of 

85 ha is the only large scale plantation in the country. 

Genetic improvement: 

The survey by NRCS r-9vealed that organized planting of 

cinnamon is not practiced in India. Generaly a few trees are 

gro ..... n in the backyard as a curio Variation observed in C. verurn ----
is very limited. Original 

Ceylon, 

source of seed materials for 

i t Anjarakkandy is from 180 years back and from here 

spreRd 

quality 

to d'ther 

~ [nes and 

arOilS. Selection 

multiplication by 

of hiflh yielding 

'>"'egetative means 

and high 

would be 

advantageous. 

IV. Allspice (Pimenta dioica L.) Merr. 

The allspice of calTJT'lerce is the dried immature berries. 

Jamaica is the main producer of allspice. 

a mixture of cinnamon, clove and nutmeg. 

Its flavour'" resembles 

I t is indigenous to 

West Indies. There are only a few trees available in Nagercoil, 

Kallar and Burliar in India. The NRCS experimental farm at 

Peruvannamuzhi has got 117 trees. 

MorptlologYi 

I t is a small evergreen tree. Inflorescence Cyme, 

Flowers are whito and branch trichotomously in the I]xils of upper 

leaves. Flowers are structurally hermaphrodite, but functionally 
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rjiuor.iolJs. St"rn('ns numnrotls, rlbovn 100 In barren treos (lnd 50 in 

bearing ones. Flowers during March 

maturing j-I, months aft.ar flowering. 

June. Fruit is 

It is Z seeded. 

cross oolllnated, male troes flowor earlier. 

Cultural aspects: 

a berry, 

Strictly 

The seeds germinate in 15 days and lasts upto 40-50 days. 

The seedlings can be 

above ground level. 

transferred to bags 3 weeks fifter omergenc~ 

Six months uld seedlings are to be planted 

at a spacing of 6 m either way. The fertilizer dose .is the same 

a5 for cloves. Plants start flowering from the seventh to the 

tenth year, but the peak harvest is obtained from 15 to 20 years. 

Harvesting and processing: 

Berri~s are harvested when fully grown, but still green. 

They are sun-dried"'and are frequontly turnod down with laddIes. 

The process of curing lasts 3-12 days, tilL berries are dried 

completldly. CurIng is complete when berries become crisp and 

produce a. metallic sound, if shaken. A tree yields 50 to 60 kg 

of dry berr ies. 

Pimonto barry oil: 

Small quantities 

distilled commercially. 

arc produced in 

Total yield of oil 

varies from 3.3 to 4.5 per cent. 

Pimento leaf oil: 

Jamaica. Oil is 

from pimento berries 

leaf 011 Is distilled only in Jamaica from leaves removed 

during harvesting of berrios. Oil yields from dired leaves range 

from 0.7 to 2.9 per cent while fresh leaves provide 0.35 to 1.25 

per cent. 
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Crop improvement: 

S"lection of improved clonal material of 

heterogenous population should give promising 

addition to yield, attention should be pilid to 

known sex 

results. 

shape I wi th 

b .... anching to facilitate harvestin~ and rt)!;isti:lnce to disease. 
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CULTIVATION OF CARDAMOM INCLUOING NURSERy PRACTICES 

V.S.KORIKANTHIMATH 

Nf~CS Cardamom Hesearch Centre 

Appangala, Karnataka 571 201 

Cardamom (Elettaria cardamomum Maton} is popularly known as 

"Queen" of Spices. The total estimated area under Cardamom in 

India is 9q,OOO ha. distributed in Western Ghats of Kerala (60%), 

Karnataka (30%) and ramil Nadu (10%). Cardamom exports fetched 

Rs.G.80 crores during the year ended March, 1993 and the 

production is expected to cross 6,500 tonnes this year. In 

recent yoars, Gautemala emerged as a keen competitor in the 

international market offering almost S 8 less per kg. compared to 

Indian Cardamom. There is an urgent need to ,increase yield of 

Indian Cardamom by adopting appropriate agrotechniques to retain 

the ever premier position India had in the Cardamom map of world. 

Cardamom is largely 

cooking, confectil:lonery 

Scandinavian countrios, 

used 

and 

i t 

as mas t i ca tory 

for medical 

is 

flavouring agent in 

purposes. In the 

pastries. In Arab countries, 

used for f l_avour Ing cakes 

a beverage made from coffee 

as a gesture of good-will 

and 

and 

and cardamom is offered to guests 

hospitaii.ty. [his cardamom coffee is called Gha .... a. 

Cardamom grows well in warm and humid climate with 

temperature ranging 10-35°C and 

rainfall over 150 cm.at altitude 

fa i r 1 y we I 1 

600 to 1200 

distributed annual 

test results indicated thflt 

organic matter and nitrogen 

me t res,' The soi I 

cardamom growing soi Is 

and low to medium 

are rich in 

in available 

phosphorus and potassium. PH of Cardamom growing soi Is ranges 

from 4.5 to 6.5. There are three types in Cardamom viz. Mysore 

(prostrate), Malabar (erect) and Vazhukka (semierect) Malabar 

type is cultivated in K[lrnati)ka and the Mysore type in Kerala and 

parts of Tamil Nadu. 



Propagation 

Cardamom 15 propagil ted by seedlings 

Propagation by seedlings is largely prllctised. 

used mainly for gap filling in plantations. 

nnd suckers. 

The suckers are 

Propaga t i on of 

cardamom by using suckers is cheap and they commerce 

abou t a year earlier than transplanted seedlIngs. 

bearing 

I tis 

advantageous in ar"ea where 'Katte' diseflse is not a problem. The 

method of 

established 

propaga t ion 

clumps into 

by rhizome consists of 

sections consisting of at 

splitting 

least one 

up 

old 

and one young shoot. The section of rhizome is placed in Shallow 

depression made in the pit which is then filled with soil and 

covered with mulch. 

Raising nursery: There are two stages in the nursery viz. the 

primary nursery and the secondary nursery. Seeds are collected 

from fully mature, well formed fruits from compact panicles of 

profusely bearing and vigorous plants, preferably of more than 5 

year old ciu'ihp, free from pests and diseases. Seed capsules are 

collected during 2nd and 3rd round picking. 

capsules are immersed in water and pressed gently 

After picking, 

for extracting 

seeds, which should then be washed in cold water for removing 

mucilaginous coating on seeds. After draining water, seeds 

should be mixed with wood ash to avoid stickiness and this 

facilitates sowing. Seeds should be dried in shade for 2 to 3 

days. To ensure uniform and early germination, seeds should be 

sown soon after extraction. 

Nursery beds: It is iJlways better to select nursery site on 

moderately slapy land, near a perennial. source of water. The 

nursery area should be cleared off all existing vegetation, 

stumps, roots, stones, etc. Raised beds are prepared after 

tilling land to a depth of about 30 to 45 cm. Usually the beds of 

one metre width and convenient length 5to 6 m) and raised to a 

height of about 30 em are formed. A thin layer of humus rich 

fares t so iIi s spread over beds. Soak the soi I in the seed bed 

to a depth of 15 em. with 1:50 formaldehyde solution to control 

damping off disease of seedlings. 
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Tim(> of Sowioq: /\tHl!lst 'lori SO[1t(>mhr>r "rr> lttO irinnl Illonltls rnr 

sawin!) cardamom seeds to get maximum germination and stand of the 

seed 1 ings. Germination will be poor if the sowing is delayed as 

temperature will be low during winter. 

Sowing: Seeds arc either broadcasted or sown in lines, usually 

not more than cm.deep. Rows are spaced 15 cm. apart and seeds 

sown cm. apart within a row. The seed rate is 5,'g per square 

metre in Karnataka and 10 g in Kerata and Tamil Nadu. After 

sowing, the seeds "re covered with a thin layer of fine sand or 

solI and pressed gently with a wooden plant. Beds are mulched to 

a thickness of ubour 2 em. with paddy straw or other suitable 

materials. fhereafter, beds are watered daily. Germinat ion 

commences in about 30 days and continues for a month or two. 

Mulch m<ly be removed soon after corrrnencement of germination. 

Shade i5 provided to beds by er-ecting a panda I two metres in 

height using cut branches of trees I ike Jacktree which do not 

shed leaves, coconut fronts or coirmat. 

Secondrlry nursery: The seedlings are transplanted to the 

SOcood.-lry nursery wIlen thAY attain four to five leaf stage. Ihe 

beds for secondary"nursr-ry are prepnred in the same manner itS for 

pr im,lry nursey. A layer of well rotten catf"'le rTlilnUre or jungle 

soi ~ is spf'ead over secondary nursery bads and mixed wi th top 5 

cm. of soil. Transplanting is done in December or January in 

Kaf'nataki't. and May/June in KOf'aia. Seedl ings are spaced at leBst 

15 em. ap~rt and beds watered regularly. 

Shading the beds: To protect seedlings from sun, shade has to be 

provided by erecting a pandal sloping from east to west. Sloping 

panda! will also protect seedlings from mechanical damage caused 

by rain; For providing shade, locally available shade tree twigs 

which do not shed their leaves, coconut fronts, coir mat etc. may 

be used. 
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Age of soedlIng for transpll'1nt ing In thlJ estate (Main field) 

In Knr'\<ltdk .. 10 Inonthg old s(HHjlln~s nro usod for plnntinq 

;n tho ost"to wher"", in I(orol". it is most common to plant 18-22 

ll1ontl1~;; old s(~f!dl lnqs. 

Planting in tile main field (os tate) 

The initial work consists of clearin~J all undergrowth and 

thinninq out AXCOSS shode tf"005 or branch os to have an ovenly 

tt,icl< overhead cnnopy. If the I.and is slopy, it is advisnbl€' to 

start clearin~ from top ilnd ~ork downwards. Pil~ of 45 x JU.cms. 

may c dug in .l\prii-,\lflY and filled with a mixture of surfaco soil 

and compost or well 

adopted for Malabar 

rotten farmyard manure. The spacing conmonly 

type is 2m x 2 m in Karnataka and 2 m x 3 m, 

for Mysore and Vazhukko types in Kerala - Tamil Nadu regiolls. 

The best season for planting is rfliny season commencing from 

June. Plnnting 

days with li!)llt 

may lIo ilvoided 

dri~Llo§ would be 

durin!] 11ellvy showers. Cloudy 

ideol for planting. The usual 

prflcllco is to milke ,I Slnnl! depr ... .,sion In the filleu soil and 

plont ... the seedlings in Ule cenlrp for the depression. Deep 

plOintirl~ should be avoidpd u!;; it results in suppression of growth 

of npw shoots and m<1y cause dectll of plants due to decflying of 

undergrollfld rhizomes. lmrledintely after Illanting, the spcdlings 

should be supported IJy stakes. 

After cnro: 

A r~yular sctlQdule uf cultural practices consisting of 

mul~hiny, weeding, trdSlling, sh~de reglJlation mensures and 

fertilL!er Clppiicaliun af'f~ to be follow~d fOI' maintninin£l a good 

cardamom piantlltion. 

Mulching: Mal-;;e use of natur,1[ if besto .... ed leaf of the shade trees 

for mulching. It helps Cllr'Jil,nom pliHlts to conservp soil moisture 

quite necessary particularly durin~J summer. 
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Weedinq: In the fi('st yP-;lr of pl<lntinq, frequent weeding is 

quite essential to oj iminnte ('oat competition between young 

cardamom seedlings and weeds. Subsequently, depending upon 

intensi ty of weeds, 2 to 3 rounds of weeding in a year would be 

necessary. The first round of weeding is to be ca('ried out in 

Mily-June, the second in August-September and third in Oecember

January. Weeds removed dur i n9 firs t and second rounds may be 

heaped in the inter row space and allowed to decay. After 

decaying they may be used for mulching. In December--January, 

weeds removed may be directly used for mulching. 

Trashing: Trashing consists of removing old and dry shoots of 

plant. It should be carried out once in a year between February

March. 

Shade regulation: Light shade is more favourable for cardamom in 

the initial stages of growth to enhance tilJering. Where the 

land selected for -p"":Lanting has only spa('ce tree growth suitable 

quick growing shade trees need to bo planted':' Temporary shade 

trees 

cedar 

such as ~ina 

(Cedrella ~ 

sp. and permanent ~hade trees such os Red 

Roxb) 8alangl (Acrocarpus fraxinifolius 

Wt.) or Jack (Artocnrpus hetorophollus Lamk) would be suitable. 

Presence of shade trees like red cedar whi.ch shed leaves in 

monsoon, in the midst of ever green forest t('ees afford natu('al 

shade regu I a t ion. The temporary shade trees can be removed by 

the time, permanent shude trees deve)op canopy sufficient to 

provide shade for Cardamom plants. Trees having well distributed 

branching habit and small leaves are idenl for Cardamom. 

To provide adequate light during rainy season, when the 

intensity of light is less, it is necessary to carry out shade 

regulation before the onset of monsoon. May is the proper time 

for thinning out sl)ado trees. I t is equally necessary that there 

should be sufficient shade by the time summer starts, for 

providing protection from the hot sun. 

Light earthing up: The rich humus top soil around the plant to a 

distance of 75 cm. mu)' be scraped and applied as a thin layer to 
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the base of the clup iust up to the collarregion. 1 t forms the 

soil mulch nnd COVf'rs the exrosed roots and rhizomes due to 
beating action 01 rain drops. 

I-or 1 i I I I" II I' : 

kg. hectnro is recorrmended. Howover, flppropriate 

corrections have to be made based on soi 1 test values. 

Fertilizer is applied in two aplit doses. The first application 

production of suckers and development of during M~y helps 

capsu les and the second application during late September helps 

inti1)tion of pnniclos nnd suckers. Cnrdnmom is 0 surfnco feeder, 

hence deep placement of fertililer is not advlsabl~. A.pply the 

fertillLer at i) radius of 30 ern. w~lere most of the roots are 

presen t • After applying fortiiil:or", it stlOU I d bo mi xod and 

incorporated in the soil. 

Irrigation: Normally irrIgation corrmenCBS at the cessation of 

monsoon ri1ins by December. Cardamom is often cultivated in an 

undulilted topography of land, so sprinkler irrigation is the most 

suitable -and a convenient method. Depending upon the layout of 

land and the soil type, irrigation at an interval of 10-15 days 

is given in the estate till commencement of monsoon. 

Cnrdnmom plnnts nro sonsitivo to hlgll water toblo and 

consequent water logged condition. If the area is water logged, 

drains are to be provided at suitable intervals. Main drains at 

inter\lal of 10 m and laleral drains at 4 lo 6 m inter\la1 may be 

provided. 

Harvesting: Cnrdamom plant starts bearing fruits from the 2nd 

year after planting. However, satisfactory yeidls are obtained 

from 3rd year onwards. In most of the Areas, peak harvest is in 

October-November. Picking is carried out at intervals of 15 days 

and completed in 7-8 rounds. 

Processing: After harvest, Cardamom capsules are dried either in 

the sun or in specially build drying house by radiation of heat. 

The capsules kept for drying are spread thinly and stIrred 

frequently to ensure uniform drying. The latter process also 
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helps to retain green colour of the capsules which fetches oetter 

price in the market. The dried capsules are rubbed with hand or 

with rouyh coir ma.t or wire mesh a.nd winnowed to remove other 

plant residues and foreign matter. They are then sorted 

according to size and colour. 

Bleached cardamom is yet another distinct trade quality. 

Bleilching is accomplisht!d by exposing driod cllpsulas to actIon of 

sulphur dioxido. In Haver'i (Dhllrwnr District) a pllrtlcular well 

water containing sulphur is also made use of for bleaching 

Cnrdi1mom. 

• •• 
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NURSERY PRACTICES AND CULTIVATION OF BLACK PEPPER 

K. SIVARAMAN 

National Rese~rch Centre for Spices 

Calicut-673 012 

Black pepper (Piper nigrum L.), known as king of spices, 

is the most important foreign exchange earner among spices grown 

in India. The estimated world production of pepper during 1992-

93 is 2.08 lakh tonnes. India has the largest area under pepper 

in the world but the productivity is the lowest (250 kg/hal as 

against the global average of 490 kg/ha. The major pepper 

producing countries in the world are India, Brazil, Indonesia and 

Malaysia. The productivity in Thailand, Malaysia and Brazil are 

4200, 2925 and 1580 kg per ha, respectively. The differences in 

the average productIvity are attributable to ~ifferences in 

cultural practices. adopted, defective utilisation of various 

resources and 10 ..... use efficiency of inputs. In India, Kerala 

accounts for 94% of area and production of pepper followed by 

Karnataka and Tamil Nadu. ~ In contrast to such a low average 

yield, several farmers in Kerala have harvested over 1 kg. 

Pepper is also grown in a few areas of Andhra Prllldesh, 

Orissa and North-eastern Region. It performs ..... eil in Andaman and 

Nicobar Islands where there is ample scope for extending its 

cultivation. It has now spread to Goa and Maharashtra. 

1. Crop requirements 

Climate Pepper is a plant of humid tropics raqulring 

adequate rainfall and humidity. The crop tolerates temperatures 

be t~een 10° and 40°C. 1 t grows success f u 11 y be t .... een 20° nor th 

tlnd south latitude and from sea level upto 1500 m MSL. 

Soil: Pepper can be grown in a wide range of solla with a 

pH of 4.5 to 6.D. It grows well in well drained loamy soils rich 



in organic matter though in its natural habitat, it thrives ';'oIell 

on rorl l.-Ilnrltn 'loils. If tlloro i'l n cllolro, !\lOIlO!l wittl n 

southern direction are to be avoided. Pepper grows successfully 

on such slopes if sufficient protection from the scorching summer 

sun could be provided to the plants by growing shade trees. The 

pepper growing areas on the West-coast of India can be 

conveniently classified as : 

1. Coastal areas where pepper is grown In almost every 

homestead or plot of land. 

2. Slopes and valleys where pepper 

cultivated on a plantation scale. 

is extensively 

3. Hills at an elevation of 200-1500 m where the crop is 

trailed on shade trees in coffee plantations. 

4. Valleys as a mixed crop in arecanut gardens in 

Northern part of Cannanore, Kasaragod, Dakshina 

Kannada and Uttara Kannada districts. 

Varieties 

India. 

More than 75 cultivars of pepper are being cultivated in 

Karimunda is tl"le most popular of all the established 

cultivars of pepper grown in all districts of Kera~a. The other 

important cultivars are Kottanadan (South Ke..rala) , Narayakkodl 

(Central Kerala), Aimpiriyan (Wynad areas), Neelamundl (Idukkl 

areas) I Kuthiravally (Cnlicut and also in Kumali region), 

Balancotti'l and Kalluvally (in Northern Kerala) and Malligesara 

and Uddagare (in Karnataka). Panniyur and 3 hybrid peppers 

evolved at the Pepper Research Station, Panniyur have 

Uthlrankotta and Cheriakaniakadan as its female and male parents 

respectively. The average yield potential being 2.2 kg of black 

pepper. Under extensive shade and higher dose of nitrogen, the 

hybrids show a tendency for increased vegetative growth and 

corresponding decrease in yield. 

In terms of quality, Kottanadan has the highest oleoresin 

(17.8%) followed by Aimpiriyan (15.7%). Based on the resea.rch 

~ork done at NRCS, Calicut, two Karimunda selections viz., KS 14 
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and KS 27 were identified for release at the Tenth Workshop of 

All India Coordinated Research Project on Spices. These 

selections ~ecorded yields upto 4 kg (green) per vine at 

Peruvannamu~hi on red lateritic soil. During 1991 high yielding 

variety Aimpiriyan and nematode tolerant 'Ottaplackal-l' are 

identified. 

Standards 

Live standards Pepper vines are trained usually on live 

standards like Erythrina indica where it is grown as a pure crop. 

The other standards used are 

1. Garuga pinnata 

2. Grevilea robusta 

3. ~~idia sepium 

4. Leucaena leococephala 

When h indica and Q..:_ pinnate are used, the stem cuttlngs 

are made in Mar~h-April and stacked in shade in groupes. These 

start sprouJin9 in May and planted in the edge of the pits dug 

for pepper vines when the first shower~_are received in May-June. 

Glyricidia stem cuttings can be planted directly on the edge of 

the pit taking care not to peel off the bark at the cut end. 

Whenever ~ indica is used as standard, application of carbofuran 

3 G @ 30 9 may be done once in a year to control pests. 

A.s a mIxed crop, it is tr-ained in jaCk, mango, coconut, 

arecanut etc. There is lot of scope for extending cultivation in 

this manner, particularly as a component crop 

storeyed/high density multispecies cropping systems. 

in multi

GrowIng of 

pepper as intercrop in Coffee and Tea. plantations utilising the 

existing shade trees like Silver oak and Jack is popular. 

Non-living standards Experimental results show that 

growing pepper in RCC and granite poles results in more than 100% 

increase In yield when compared to growing pepper in living 

standardes. Providing shade through planting of shade trees at 
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regular intervals is essential for gettIng optimum growth of 

pepper vines while using non-lIving standards. 

II. Production of quality planting materials 

The conventional method of production of plantIng 

materials in pepper involves use of Z-3 noded cuttings of runner 

stloots raised in polybags in nursery. The disadvantages are! 

1. Need to have large quantities of planting materials 

2. Low sprouting 

3. Poor root development, and 

4. Poor field establishment 

In the new method for rapid multiplication, pepper vines 

are grown over the rooting medium filled in bamboo spiit pieces. 

As the vines grow, the nodes get rooted, and each of these nodes 

is later separated and planted in individual polybags. 

III. Establishment of a plantation 

Site selection When grown on a slopy land, the slope 

facing south should be provided with sufficient shade trees to 

protect from the scorching summer sun. It is preferable to plant 

on the lower half of north and north-eastern slopes. 

If the land Is levelled and plain, provision of good 

drainage is very much essential. 

Preparation of land 

Where virgin land is available, they are cleared of all 

undergrowth, forest trees and stumps of dead trees. Selective 

thinning of trees may be done in such a way that the young pepper 

vines planted get sufficient shade for Its optimum growth. 

Pits of size 50 cm3 are dug at a spacing of 2.5 m x 2.5 m 

(1600 plants/hal. The pits are filled with green IOBves and top 



soil. Fil/e kg F'!'M or well I'otten compost per pit is ar>plied and 

rni ... nd \"Ii til Ih\1 "011 (Apl'II··Mny). 

Plontlng stonOilrds 

Slpfli r:~lll.lll'I~'l of L': • .!._~dlcll, L. _!_!__t..!..!.~:!H0rt~~l. C. :,op!_um Dnd 

G. ~~I22...~ 01" tll8 soodlings of Sllv£>r ollk ore pi,-mted ~ .. itll the 

receipt of first raills. 

In RCe poles, the following specifications aro adopted 

Length 

lhickness -

3.6 m 

10 em 

While fixing the ReC poies O.G n1 lenqth of pole should go 

inside tile suil. 

Planting pepper 

-(11'<0 or three rooted cuttirtgs of are planted 

individually in pits nn northern side of eae!l ~t[\lld·"1rd. 

eu 1 tUi'B 1 pr a 0.::. t ices 

~~ ,!.t.!~u. ! As cutlinfj5 yro'."", tile shoo.ts 81'e tied to the 

~tr.l1dnrds ft.<;- often ;'\5 requl.roed. -\ he young IJ i nes shOll tu be 

rrutected fl'um hoL sun during summer months. 

neguliltion of shade hy loppinq the 

brooches of stC:lIuJal'ds is Ilccessdr"Y nol only for providin~l optimum 

1 j gil t to the vines but {liso For enahling standa.rds to grow 

strnight. N(,rm-'lily two lorpings {lIe (jone one during May ann 

the other duriny October-November. 

~u_ld.2.~~~ ~ .. \ulchin\1 around tiJo peppel' vInes wi th ~Jrot)n 

leaves (10 kg), saw dust, loRY 0" rice liUSI< t.o a rildius of m(>tre 

is required not only' to control weed!;. In the pepper uasins but 

also to C0t1S0I've 5011 rn()i5tLlre. I. t resul ts in improved plant 



gro ..... th irrespective of nematode popl.Jiation, and ..... ith mulching 

soil temperature at 5 cm depth seldom rises beyond 30°C. 

Cover crops suc~ as Calnpagonlum mucunolds 

and Mimosa ~ are recommended to provide soil cover nnd 

prevent soil erosion. Hay also serves as mulch during summer. A 

combination of nematicide (if slow decline Is diagnosed) mulch 

and 1) non-competitive soil cover is good for optimum growth of 

vines. Congo signal grass is also a good cover crop. 

Manuring 

0050 of NPK/Vino/Year 1/,0:55:270 g. If the soil test 

show low level of K, it can be increased upto 280 g/vine. 

The following schedule is adopted 

On the year of planting 

Second year of planting 

Third year of plant1ng 

1/3 of the above dose in 
SepterTlber. 

2/3 of the recommended dose In 
t ..... o splits, one during May-june, 
other during September-October. 

Full dose applied in t ..... o splits, 
one during b1ay-june and the 
second during September-October. 

Fertilizers are applied at a distance of about 30 cm all 

around the vine and slightly raked up. 

FYM @ 10 kg.vine/year is reco~ended. It is to be applied 

during May. Li~e @ 500 g/vine is also applied in alternate years. 

Irrigation 

The blaCk pepper is seldom irrigated. However, the trials 

conducted at Panniyur Research Station showed that irrigation 

based on 

There is 

0.25 1W/CPE 

scope to 

up t 0 Ma rch 

introduce 

productivity of black pepper. 
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Haryesting and yield 

Flowering in pepper starts during May-June. 

takes about 6-6 months from flowering to harvest. 

The crop 

Harvesting 

starts from December and continues in stage5. Har~estin9 is done 

with the help of ladder made Df aluminium or bamboo. During 

harvesting the whole spike is hand picked when one or two berries 

in the spike turn bright orange or purple. The berries are 

separated from the spikes and dried in the sun for 7-10 days. 

The white pepper of commerce is prepared from either 

freshly harvested berries or dried black pepper using special 

techniques such as water steeping, steaming or decortication. 

The quantity of black pepper from green pepper is about 33% and 

that of white pepper from green pepper is about 25%. 

Yield 

The average yield of black pepper (dry) obtained from a 

vine under ideal management conditions is 2 kg/year. 

l=O=J 

SMChettiar 
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RFCENl AnVI\NCTS IN Clli llVI\ lION, MI\NAr.I-MfNI ANIl rnOCESSING or 

GINGER (, TunMERIC 

I. GINGER 

A.K • S}\D AN AND AN 

National Research Centre for 5rices 

Cal icut - 673 012. Kerala 

India is the world's it'lrgest producer of dry ginger next to 

China and contributes about 38% of thE' world rroduction. Other 

count rips cultivating ginger extensively are West Indie$, Brazil, Japan 

[In(i In(lorl('sio. 10 m('('t th(' worlrl's d('mnnd of 7.3 lnkh tons of dry 

qing£'r I}y 2000 AD, Jndi" hns to stpp up h('r pro(luction 01 the rate of 

8% nnrumlly. In Indin, Kerala. Orissn t Andhra Pradesh t Himachal 

Pradesh, Meghalaya and W£>st Bengal are the important states growing 

ginger. About 60% of ttl£> i]rf>8 is confined to Kprflill whir.h arcaunt~ for 

25% of the country's pr?~uction. 

Climate 

GingC'r grows W/3]1 in warm and humid climate. 

cui ti va ted up to an alt i tudE' of about 1500m MSL. 

The crop il;; 

Tho=> optimum 

E'levati()n for its sur.-:pssful culHvation is :-:00-900 me1Prs. Moderate 

rninfllil at sowing tim!" till rhizomes srrout, fairly h(,llV~1 nnd WE'll 

distributE'd showers during the growing period and tl dry weather 

of about one month befor~ harvesting is the Clptimum requirement 

for a successful crop. Studies showed that parly planting helps in 

better growth, and development of rhizome less incidenr:e of 

disease and higher yi('lds. 



Soii 

A soil rich in iron and organic matter with good drainage and 
aeration is ideal. It comes up well in \Nide range of soils, wlth 

good clrnillO!JP (llld oeration lIke snndy or c]oyey loom, r~d loom or 

lateritic loam soils. Drainage' is absolutel y necessary. for less 

disease incidence. Ginger should not be grown in the same si te 

year after year, flS the crop is prone to rests and diseases. 

Varieties 

Several cultiViJrs are grown in different areas in India. They are 

Maran (Assam), Kurappampadi, Ernad and Wynad (all from Kerala). 

Some of the varieties with specific (lualities are given below: 

High dry ginger 

High oleo,.esin 

HiglJ. volatile oil 

For green ginger 

Seed rate 

Mornn, Nadia, Karakkal 

Ernad Chernad, Cl1ina, Rio-de-Janeiro 

SleevB Local, NarttSapattam, Himachfll 

Rio-de-Jan~i,:_o, China, Wynad Local, Mara,n 

About 1200-1800 kg/ha and rhizome bits of minimum 15 9 may be 

used for planting in individual pits. 

Seed treatment 

Ginger is always propagated by portions of rhizomes known as seed 

rhizome. Rhizome bits are treated with 0.3 per cent Dithane M-45 

solution for 30 minutes against fungal diseases. It may elso be 

treated with insecticide (0.0'%1 malathion and bac:teriocide 

solutions (200 ppm 5 t reptot' y c Ii ne ) agvinsf scale insect and 

bacterial wilt. 
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Planting 

Land preparation Thp. land is to be ploughed ~ to 5 times to 

bring the soil to a fin('! tilth. In heavy rRlnfal1 area beds of 

about 1m width 15em height and of 3m length or of any convenient 

length are prepared at an inter-spnce of fiDem between beds. One 

hectare land accommodates 2000 beds of 3m x 1m after leaving 

intrrm('di[Jtp spoce b('twcen beds. 

formed 40 cm apart and planted. 

Spacing 

In irrig8ted crops, ridges are 

The 0ntimum snacing is 2~) to 20 x 15 em under bed system of 

planting. A bed of 3 x 1m accommodates 40 plants, 10 plants jn 

length wise and 4 plants in width wise. 

Manuring 

A basal dressing of 25-30 tonnes of FYM with NPK fertiliz€'rs 

75:50:50 kg/ha eWE' recommended. Whole of PZOS and half of KZO 

may be applied £1t the time of planting. Half of nitrogen is 

appl ied 40 days after planting and the balance Nand K
2

0 three 

months thereafter. Appl ieat i on of neem ea ke at '2 tonnes rer ha as 

~ basal dressing helps in reducing incidence of 50ft rot of ginger 

to an extent Rnd incr~ase in yie\d. 

Weeding and mulching 

Mulching enhances gprmination, increnses soil organic matter and 

cons€'rv('s soil moisture and prevents washing of soil due to heavy 

rains. The first mulching is done at the time of planting with 

12.5 tonnes of green leaves per ha and a second mulching done 

aft('r 45 days with 5 tonnes of green leaves per ha. 
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Rotation ar'ld inter-cropping of ging('r 

Ttle crops most commonly rotated with ginger in Kerala are tapiora, 

chillies, dry paddy, gJngfJlly etc. Ragi, ground nut , maize are 

othl?r rro[")s rolated wi th ginger. 

Ginger is also grown as an inter-crop in cor::onut nnd erccanut 

gardens. The employment generated in inter-cropping is estimated 

8S 108 man days and 24 woman dC1yS. This is in addition to the 

reouirement of man and woman days required for the main crop of 

cocr)Owt and flrecanut. The eldditional income is Rs.5,OOO/he. 

Harvesting 

The crop is ready for harvest in fI months time, when the leaves 

turn to yp.llow and start 

range~ from 15-30 l/hn. 

harvested in 6-7 months. 

dry ing up. 

J r the crop 

Rhizomes 

The averagp. yield (fr~sh) 

Is for green ginger, it is 

are washed thoroughly in 

water two or three times to r('move the soil and dirt and dried in 

shade for a day and marketed. 

for dry ~Jin~J('r, thr. oul('r sldn is ~movf'd with spilt bombo0s 

having pointed ends. Only the outer skin is to be peeled, since 

the essential oil of ginger remains near the skin, and dried in the 

sun for a week. Yif'ld of dry ginger is 16-25% of the green ginger 

depeoding 00 the vuriety. 

Preservation of seed ginger 

Big rlumpy rhizomes frf>f' from diseases are selected immediatoly 

after harvest, treated with a solution containing 0.05 per cent of 

Malathion and Dithune M-45 (O.J per cent) for 30 minutes. Drain 

the $olution and dry the rhizomes under shade. Dried rhizomes 

are put in a 

plank fitted 

pit of convenient s1 ze (2 x 1 x 1 m) and covered with a 

with 2-3 holes for aeration. In some areas the 

rhizomes are loosely heap£>d over a layer of sand or pflddy husk 

and coverE'd with dry leaves in a thatched shed. 
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Soil I'lm('ndment studies 

Uses 

Application of organic amendments like neem cake at two tons per 

hectare resulted in significant increase in the availability of 

nulrif'nts in th(' soil, incrf'nSQd yipld of 9ingnr by 33% nnd 

restricted incidenr-e of rhizome rot of ginger to 4.7% only. 

Burning the surface soil using dry leaves increased the soil pH, P 

and K stolus in soil. This along with advancing the date of 

plnnl i~ 10 th~ pre-south-west monsoon pt-riod combIncd with use of 

Dithllne M-/I:' (O.Z't), Metacid (O.O[)%) rpsulted In signifIcant 

germination (95%), lowe-r incidp.ncc of rhizome rot (11%) and 

inc reo sed yields (34%). 

Ginger is used in many ways in cuI inary purposc both as green <Jnd 

dry form. It is used as B spice for preparation of ginger wine, 

ginger beer, and as a carminati ve and arom<ltic stimulent to the 

gastro intestinal tract • 

. , 
Constraints in production <md rpmedial measures 

Major constraints in production are diseases due to rhizome rot and 

bacterial wi! t. None of the existing cuJtivars are tolerant to these 

diseases and breeding for resistance is difficult fOr want of seed 

set in ginger. The other alternative seems to be selection of 

mutants from pI antlpts ra j sed by cell or call us cui tUrp. 

II. TURMERIC 

Turmeric is thp dried rhizome of Curcuma domestica (Syn. h 
10nga) • It is a tropical herb of either Indian or Chinese origin. 

Turmerir. is widely r;ullivnted in tropics, morp esp~cinlly in India, 

Cey Ion and many of lust Indian ISltmds, Fiji, (Jue(>nsiand, China, 

Formosa and Indo-China. In order to meet the world demand of 37,500 

-54-



tonnes of dry turmeric by 2000 A.D. India's target of export is fixed 

at 30,000 tonnes. In orO .... r to ;;J('llipv(> ttlls, an annUflt !jrowttl r,de of 

10% is cnvi~Il!1('d. India is th{' Inr[Jf'st produrpr of itJrmf:'rir; in the 

world. Andhra Prudesh, Tamil Nf'ldu, Bihar, Orissa, Maharashtra and 

Kcr111n Drf' the mn.ior turmeric prorturinq st{lles of 111(' rountry. It 

combines in itself fhe properties of a spice and a dye. As per the 

official figure 1997-93 India exported 19 thousand MT of turmeric 

earning Rs.46 crores. Andhra Pradesh and Tamil Nadu jointly 

contribute about 70% of the production in India. K~rala' 5 production is 

only 6200 MT, however, the bulk of it is exported because of superior 

quoli ty. 

Climate 

Soil 

Turmeric- is a tropical crop cultivated from almost sea level to 

1500 rn MSL in rlnrcs of modcwnte rllinfoll of 1500 mm nnd 0 

temperature ranging frOm 20-30 o C. 

It thrives best in well drained Silngy or clayey loam soils. Red 

loamy soils are idea] for turmeric. Turmeric requires good 

drainage. 

Planting material 

Wilole or "pllt mother rhlzom~s flS w("!l] flS fing0r rld70mC$ Ilrc 

used. A seed rate of 7500 kg/ha is optimum. The seeds are 

treated with 0.3% solution of Dithane M-/l5 for 30 minutes ag<'linst 

diseases. 

Varieties 

Duggiraln, lckkurpf't, SUClandtwlll, Am[11n]1LJrl)m (DII from Andhra 

Pradesh) and AIJeppey (Kerala) nre some of the importAnt varieties 

cultivated. Among the clone") I selections Suvarna, Suguna and 
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Suoarsham'l yielding 2~)-35 tonnes (fresh) with a cur("umin content 4 

to 6 I'£'r ('('nf wr>rE' rf'leilSed for r.ul t i viltion by NRCS. The other 

popular vilrletl('~ llre Homo (Orissa) t (0-1, LlSI{-1 (Tamil Nadu). 

Preparation of !{\nd find planting 

Thl' land is preparf'd and brought to 1'1 fin£' tilth by repeated 

ploughings. The raised beds of size 1m width and convenient 

length with 15 em height and a spacing of 40 cm between beds are 

prepared in high rainfall areas like Kf>raJa. P1anting is also d()T'oe 

in ridges and furrows. The spacings are 30x2.')cm on beds. In the 

case of ridges and furrows, the ridges ar~ 45 em apart and 

planting is clone ?5 cm 8part along the side of rJdges. 

Manuring and mulching 

BasaJ dose of FvM (d' 40 tonnes/ha are applied and ploughed. In 

soils poor in nutrients, fertiliser dose of 60;50: 120 kg NPK/ha for 

high yielding variety. The whole of P205 and half of K20 are 

applied, as ba~qJ, The 30 kg N is af)plied 45 days after planting 

and the balance .30 kg Nand 60 kg K
2

0 are oOlp~lied 3 months after 

planting. The bods (lre to be ~Dr1hed up after each fertilizor 

applicetion. 

The cr-op js mulched immediatley after planting with grepn leaves 

at the rate of 12,000-15,000 kg/ha. It is repeated for a second 

time with the same quantity of green leaves. Three to four 

.... C'edings are necessary derending upon the \>'jee<-i gro .... th. 

Studies on the nulrient requir-ements of improved cultivars of 

turmeric (Suvarna t Suguna and Sudarshana) released by NRGS have 

indicated that nutrients applied is reflected more in the rhizome 

than in the leaf. Application of of NPK i"It 60, 50, 120 kg/ha gave 

maximum yield in Sudarshanil (33.2 t/ha) followed by Suguna (29 • .1 

t/ha) and Suvarna ('27.1 t/ha). Application of micronutrients like 

Mnngnncse, linc, Mol ylld('num and Boron inrreased the yield of 

turmeric by 10-15%. 
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Intercropping 

TurmeriC"" conll"s up we-II unclp.r· portio'll shade r;onclitions, but thick 

shade Rffects the yield adversely. It is rlo·commended, .;;1S ~n 

inlf'r-crop if) I'o('onul nod ll!'(,cnOll! gnrdcns. It cnn nlso hf'l mixf.'d 

with red gram, sunhemp, chillies, colocasilJ, onion, brinjal and 

rereal!; like maize, r[Jgi etc. Under MaharDshtra conditions, 

turmeric- nnn rndish givE's tho tligh('sl monctnry returns. 

In the C'ilse of irrigated crop, depending upon the weather and soil 

J:ondHions About 15-20 iroigations in 7 to 10 days intervals are 

given in clayey soil Dnd Dbout '10 irrigntinns in sandy loams. 

Harvesting [lnd yieJd 

Turmeric is harvested 8-9 months after planting. The average 

y ie1 d of fresh rh i zomes under good management is 25-30 tonnes per 

h •• 

Productiw constraints and remedial measures .. 
Non-availability of quality disease free materiAl in sufficient 

quantity, pOor adoption of improved crop management, by farmers, 

rhizome rot incidencE' are thE'! major constraints in )>roduct ion. 

Making available the improved varieties for cultivation, crpdit 

f[lr:ilities nre S0mc of the rf'meditll measure~. 

Processing 

Curing Fingers are separated from mother rhizomes and washed 

free of soi t (Mother f'hizomes [If'€' usual I y kept as seed mntef"inl). 

The fresh turmeric is cured for obtaining dry turmeric. Curing 

involves boiling of fresh rhizomes in water' and the drying in the 

sun. 
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lhe trnditiollai methocl of curing is as fnllows: The cleaned 

rhj"o(llCS urn l)(lji~d in cor)p~r or gDivllni7C'd iron or E'llrthen 

vessels, with water just enough to soak them. Boiling is stopped 

when froth comes out and white fumes C1ppear giving out a typical 

odour. 

soft. 

The boiling l<1c:ts for 115-60 minutes whpn the rhi70mf'S ore 

The slngo [It which balling is stopped largely influc-nrps the 

colour and ;)roma of the fin1'l1 product. Overcook ing spoi J s the 

colour of the final product while under-cooking rendArs the dried 

product brittle. 

The improved scientific method of ruring turmf'ric is as follows: 

The cleaned fingers (approx. 50 kg) are taken in a perforated 

trough of sbp 0.9 x O.5~ x 0.'+ mm made. of GI 'or MS sheet with 

extended parol\el handle. The perforated trough conlaining the 

fingers are then immers(>d in the pan. The alkaline solution 

prepared by dissol v ing 100g of sodium bkDrbonate I)r sodium 

carbonate in 100 litres of \Noter is pour~d into the trough so as to 

immerse the turmf".'ric fingers. The wholp mass is boiled till the 

fingers become soft. The cooked fingers are taken out of the pan 

by Ufting the trough and draining the solution into the pan. 

Alkalinity of the boiling water helps in imparting orange yellow 

tinge to tt1P ("are of tlJrmpric. The drained solution in the ran can 

also be used for boiling <lnother Jot of turmeric-along with the 

fresh solution prepared for the purpose~ The cooking of turmeric 

is to be done within two or three days after harvesting. 

The rhizome~ may also be pJaced in baskpts with perforated bottom 

and sides, and then dipped in covered tanks when the quantity is 

large or may be put directly into the v('sspls when ttle quantity is 

small. The mother rhi70mes and the fingers are gE'nerally cured 

separately. 
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Drying 

The cooked fingor!'; are dried in the sun by spreading in 5-7 em 

thick lay('rs on bamboo mat or drying floor. A thinner layer is 

not d('sjrnhlC', flS fhe colour of thp drif'd rroduct mny b(' ndversoly 

1l11C'clNI. 

covered. 

Ihll'ill~J IlI~JIlI Ilme'1 Illl' Illnlrrlnl should ile- jW(l\}{ld. or' 

It mAy takf> 10-15 days for the rhi70mes to become 

completely dry. Artificinl drying, using cross-flow air at a 

maximun1 temreriJture' of 60°C is [lIsa found to rrov ide satisfactory 

product. In the case of sliced turn1eric, artificial drying had 

cleur odv[lnl<l9f's in givin~ hrighl~r coiourf'd 

dry ing wh ich tends to suffer surface bleach ing. 

product thon sun 

The yield of the 

dry product varied from 20-35% depending upon the variety and the 

location wht)re ttlO crop is grown. 

Polishing 

Dried turmerie has a poor appearance and a rough outer surface 

with sc~les and root bits. The appearance is improved by 

smoothening end pol ishing the surface by manual or 
mechanical rubbing. 

Manual polishing consists of ruhbing the dried turmeric fingers on 

a hard surface or trampling them under feet after wrapped in gunny 

bugs. The jmproved method is by usjng hand opernted barrel or 

drum rnountC'd on i) rl"ntral axis l the sides of whirh ore made of 

f'xjlflnd('<i fupl,,1 OIP',I1. Wl\f'n 111(' (It-urn fllJrd willi Ilwmr.rlc Is 

rotated, polishing is effectE'd by abr(lsion of the surface against 

the mesh as well 

roll inside the 

operated drums. 

as by mu1ual ruhbing ol)ninst enr:h other as they 

drum. The turmeric is also polished in power 

The yield of polished turmeric from the r-8W 

m(1\erinl varies from 15-2:1 per cent. 
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Colouring 

Colour of the lurrnrric nlways attrads thf' huyers. Yellow 

colouring is given externally to thl" rhizomps while polishing by a 

(Jr'y (II' wnt pr(u"('''>!, .. 

arum In the lnsl 10 min. in dry pro('('S5. In w('t prnr<pss turmc-r-ir. 

pOwder is suspend{"d in wilter and mixed by sprinkling inside the 

pol ishing basket. 

and half poU shed 

continuousl y after 

For givinq a brighter c010ur, th!" hoilnd, driC'd 

fin~ers are taken in beskets whIch is shaken 

emulsion is poured in. When the fingers are 

uniformly coated with the emulsion, they may be dried in the sun. 

The composition of th(' f>mulsion rCCluired for coating lOa kg of half 

boiled turmeric is Alum 0.04 kg, turmeric powder 2 kg and 

costor s('cd oil O.V! k:l. 

Preservation of Sef'd rhizomes 

pvs/29x93 

Rhizomes for seed purpose are generally stored after heaping under 

tAe shade of a tree or in well ventilated shade and r:overed with 

turmeric leaves. Some times the heap is plastflred with earth 

mixed with cowdung. 

pits with saw dust. 

The seed rhizomes can also be stored in 

The pi ts can be coverpd wi th wooden planks 

with one or t';\o holes for aeration. 
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DlSEASlS OF BLACK PEPPEl{ AND lllElH MANAGEMENr 

Y.R.SAHMA 

Nutional Research Centre for Spices 

Calicut 673 Oil, Kerala 

A sound !tnowledge of black peper diseflses is an essei'll ial 

prerequisite for effective management of the crop to ensure 

optimum production. elack popper is susceptible to various 

fungal, bacterial and ne:natodal diseases both in the nursery and 

in grown up plantations. 

I. NURSERY DI5E~SES 

Popper nurseries are raised during February-March and rooted 

cuttings will be ready for planting ooring June-july. Nurseries 

with conventional method of rRising rooted cuttings vdth runner 

shoots, are faced wi th problem of disease incide.nce often. 

However In the nurseries with the rapid multiplication method 

standardised at National Research Centre for Spices, Calicut 

(bamboo method), with single node rooted cuttings, the disease 

problems are minimal.. Conventional nurseries are raised under 

heavy shade with high frequency of irrigatIon to ensure high humid 

condition essenti~l for rooting. rhese warm humid condi t ions wi th 

temperatures uelo", 30 oe, prevai 1 in'] in the nursery are also 

congenial fo' fungal infection caused by Rhizoctonia solanl, 

Sclorotium rol fsi i 

Leaf rot and blight of rooted cuttings 

(Causal organism; RhizQctonia sotani) 

This soi L-borne fungus infects both leaves, stems Rnd roots. 

Foliar infection ocr:urs when soil particles are splashed on to 

plflnts while Oo"iatering. Infection on leaves stnrts as dark grey 



spots which enlarge irregularly forming dark qrey patches. In 

severe cas(!S, leaf rot sets in. The enlarged necrotic patches 

appear dark grey and brittle. Mycelium (fungal threads) grows 

fast from these infected patches. The adjacent infected leaves 

qot <1i>prossod to O,Ictl otlH'r duo to this fnst (jrowlng mycollal net 

WOI'k nl'I~;lfl'l Irom ,1nlnctod rnlcllos. UJ tOil, 

anywhere on the stern of the cuttings resulting 

infection occurs in the middle of the stem, 

that point of infection wilts and dries up. 

small sclerotia in dried infected 

source of infect ion. 

Sclerotium wilt or basal wilt 

(Causal organism: Sclerotium rolfsii) 

tissues, 

Infoct Ion occurs 

in its death. 

the foliage 

The fungus 

When 

beyond 

forms 

which form further 

The fungus infects both leaves and sterns. On leaves, it 

forms depressed nccrotic spots which enlnrge, forming round to 

irregular spots with a concentric zonation. Occasionally the 

enlarged brittle infected portion drops off, showing a 'shot hole' 

effect. On stern, it clearly shows up brigtlt whitish mycelium 

advanCing rapidLy. The stern colonised by this fungus shows watery 

rot and the infected cutting dies out. The whitish mycelium turns 

cream coloured and whitish grey coloured grain like bodies called 

sclerotia appear. These bodies get disseminated and each one of 

them infects a fresh plant. 

Control measures 

1. All the affected cuttings when noticed should be removed from 

the main nursery and destroyed. 

2. Foliar spraying can be given to all cuttings with either 1% 

bordc"ux mixluf'e or O.Z'';' coppcr oxychloride (Fytolan or" bluo 

copper" 2 g/litre) or 0.2% bavistin at 15-30 days intervals 

during 

on to 

June-july. While 

the soi I surface 

spraying, the 

of the bag 50 

drenched with the fungicide. 
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3. When ","clerotia, the tiny hrown fruiting bndies of the flJnql1~ 

are 5('on on the infected stern. care SflQuld be taken not t( 

spi 11 them at the time of removfll. This cctn be done t1) 

carefully collecting infected plants in a bucket and burnir,! 

1I 111111 lJ I I • 

Leaf rot/Leaf spot 

(Causal orgnaism: 

Apart from the major vine death (foot and root rot) 

~ capsici) Leaf rot and leaf spot infections are also 

severe form, in certain nurseries where runner shoots 

caused bl 

found ir 

co 11 ec tee 

from infected gardens are used for raising rooted cuttings. ThE 

rooted cuttings in the nursery being tender <lre more vulnerable tt 

infection. Regular spraying (monthly) during monsoon period ane 

drenching with 1% bordeaux mixture or 0.2% copper oxychloridE 

would be effective in cheCking this. 

General precautions .. 
1. Runner shoots meant for raising nursery, should not bE 

2. 

collected from diseased gardens indiscriminately. Soil 

particles adhering to these cuttings (especially ~hen colectec 

from runner shoots which struck roots in the soil) form thE 

ma,~or sourse of' infectiort. From the seLected I(lnes~ run.ner 

shools ilre to be kept coi led and rested on a raised stake, S( 

that it will not come in contact with the soil, which is the 

main source of soil borne pathogens. 

Bundles of (two to three node) 

be wa!5hed thoroughly LInd kept 

cuttings ready for planting car 

in 0.2% bavistin for 30 minute~ 

anO lolor pl"nted to roduce C\lonces o( infection. 

3. It is always desirable to raise the r;uttings in fumigfltAC 

nursery mixture to checy, the disease problems at the nurser) 

stage itself. Thj s wi II ensure good growth and disease free 
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cuttings. Haising single node rooted cuttings in bamboo 

splits would be desirable to avoid chances of infection. 

4. Avoid nursery sites f"lrone to inunduiltion i'\nd stn'lnntlon. 

5. CtHltl9~ the nursnry site ell least once In Ulrec yOllrs. 

6. Incorporation of inoculum of VA,".,1 (Vescicular arbusculilr 

mycrorrhizil) into the nursery mixture would promote growth Clnd 

suppress root infection. 

11. DISEASES AFFECTING THE GROWN UP VINES 

Phytophthora foot rot 

(Causal organism: Ptlytopl1t1lOra capsici) 

The disease occurs during June to September coinciding with 

South West monsoon. High soil moisture and relative humidity (91-

99%) and low temperature (22.5-29.6°C). Shorter duration of 

sunshi.ne hours (2.'I-J.:i hr/d<:\y) pr'i\vailing during this period are 

very conducive for disease development. 

Phytophthora capsici is soil-borne and i_pfects leaves, stems 

and roots. 

individually 

Leaf, stem 

or they may 

and root infections may occur 

occur in different combinations. 

either 

Leaf 

infection is more severe in areca-black pepper mixed cropping 

system. I t is also seen in pure crop where micro-climatic 

conditions such as heavy shade and high humidity are congenial for 

foliar infection. Root and Collar infections (foot rot) are more 

serious in pure plantations. 

Symptoms 

Fal i ilr 

enl<lrge 

infection: Leaf 

rapidly with a 

infection storts os dnrk brown 

fast advancing margins. One to 

spots nnd 

two large 

leaf spots with a concentric zonation with a greyish centre occupy 

major portion of the leaf. The infected leaves drop off 
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prematurely. Infection of spikos results in spike shedding. 

Tender aerial bronches are also infected resulting irl rotting Hnd 

the foliage beyond the point of infection, dries up giving a 'die

back' Symptom. Foliar infection starts first on the tender shoot 

tips/leaves of runner shoats arising from the base of peper vine 

and spreading on the soil. The infected portion of the stem/leaf 

produces abundant sporangia. and the in()cutum gets disp8l'sed to the 

adjacent leaves through rain splashes. The infection which start 

at the base of the vine gradually spreads to the upper regions of 

the vin~ in a ladder-wise manner through rain splashes. Severe 

foliar infection results in heavy defoliation. Abundant leaf fall 

around the base of the infected vine is a co~on sight in disease 

affected garden. Occassionally severely defoliated vines will 

also get collar infection. However, some vines will revive. 

Root infection 

With build up of soil moisture, ~hytophthorQ multiplies 

faster and infects the freshly regenerated feeder root systems. 

This gradually leads to decline and foliar yellowing symptoms. 

The speed of the death of the vines is determined by the amount of 

root rot. Feeder root rot gradually spreads to larger roots and 

ultimately reaches tho stem. I~oot rot ultimately culminates in 

foot rot. This might take 2-3 years. 

Collar (foot) infection 

Apart from root rot culimnating in collar rot, independent, 

collar or foot rot is also noticed. fhe infection starts as dark 

patch on the stem at the ground level (collar). Later, rotting of 

stem sets in and spreads to underground portion of the vine. 

During earlier stages of collar infection, foliar yellowing 

appears, and gradudlly intensifies. In advanced stages of disease 

develop~ent due to stern rot the upward translocation of water and 

nutrients gets impeded. The aerial tender stems break off at 

nodol region .3-nd drop off. The leaves appear flaccid and show 

drooping symptoms. Occassionall), even without foliar yellowing, 
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sudden drooping of the foliage 

wilting of affected portion of 

is noticed 

the vine. 

resulting in complete 

From the main stem, 

infection progresses to roots also, resulting in root-rot. From 

runner shoots, infection occassionally reaches the main stem 

leading to collar infection. Collar (foot) rot is ·~I ..... ays fatal 

and lhe infecled vine succumbs in 20-30 days and hence it was 

nnrllor nillllOd ns qlJick wi It. 

Chemical control 

Trent Lhe vino propllylnctlcnlly {lS follows: 

1. SprilY tho vines wi ttl !3ordenux mixture (1%), drench the busins 

with 5 litres or more of copper oxychloride (0.2%) during May, 

June and August-September. The quantity of the fungicidal 

solution for drenching depends upon size of vine. If the North 

East monsoon continues lon!)or ensuring hil]h soil moisture, it 

is essential to go for third round of soil drenching with 

copper oxychloride. Focus the spriJy on to the collar region 

to ensure deposition of spray fluid. This would check collar 

infection. Depending on the receipt of early monsoon showers, 

time the firs t spray coinciding wi th maximum foliage 

emergence. 

2. Ridomil-Mancozeb (1.25 g/l-100 ppm Metalaxyl) or Aliette (2.5 

gIL - 200 PPAlI or Akomin 40 (2 mill) or Phosjet-40 (2ml/l) can 

be given both as a foliar spray and soil~drench once, skipping 

one of the above trentments. ..!.!.!..£ ~~~ fungicides should 

to avoid possible hazards of no t be used beyond 

pesticide residues. Indiscriminate use of systemic fungicides 

is hazardous since fungus may develop resistance to 

fungicides. 

3. Application of phorate I~ 30 g/vine, twice, once during May

June and again during August-September to suppress menatodal 

infection. 
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Chemical control measures would be ineffective if they are 

nOl Cl1rriod out in t jmo. 

Disease resistnnco 

I. Cui L I VIII", vi/' • 

,I,"n 

NIII'IlYflko!) I. 

Idenllllpd 

I(fll luvn I I y, U I1I1 r"Hd~() t tll I1nd 

'" tolC'rllnt [0 

Planting of a single variety is discouraged and 6 varietal 

mixture of tolerant types is the suggested strategy. 

has been released as resistant to root knot nematode. 

Future strategies 

Pournami 

1. Evolving cultivars with a high degree of resistance and good 

productivity, transfer of resistance in Piper colub('inum to 

productive black pepper types through genetic engineering. 

2. Developing delivery systems to use VNIr (Vesicular arbuscular 

mycorrhizal to suppress root infection. 

3. Suppression of PhytophttlOra through organic soil amendments 

and also through native antagonists hyperparnsites which are 

cornputiilble wi ttl effective agro'!'chemicals. 

4. Inducing host resistance through host nutrition and other 

means. 

Slow decline disease 

This is a complex disease involving plant parasitic nematodes 

(Meloidogyne incognita, the root knot nematode, Radopholus similis 

the burrowing nematodes and frophotylenchulu5 piperisl, fungi 

(Fusarium sp., Rhizoctonin soia~) nutritional deficiency coupled 

with soil moisture stress. The affected plants show root rot 

associated with nematode infection. Burrowing nematodes feed 

extensively on feeder root systems and such pepper vines show 

degenerating root system. Fotiar yntlowing of the affected vines 

-67-



start from October and reaches its peak during April, when the 

so i 1 str!"!s", is S('voro. f)0'10norll t i nq root syslnrn 

graduotly impedes absorption and translocation, coupled with 

moisture stress results in declining symptoms. However, with 

onset of next monsoon with fresh root regeneration, the vines 

I'OV I vo. Hoot loss La root regenoratlon lHlltlllCe dotermines tho 

lho vi no ovor o per I ad. studies carried speed nnd doattl or 
out showed that p. 

such there 

Phytophthora 

is no 

capsici 

clear 

field 

cu t 

also causes feeder root 

spatial demarcation of 

damage and as 

nema todes and 

suspec ted tha t 

phase of root 

foot rot. rhe 

There is a need 

under 

what we observe as 

infec t ion caused by I' . 

conditions. 

slow decline, 

capsici that 

J t 

is 

is also 

only a 

culminates in 

nematodal infection further accentuates root rot. 

to standardise methods Wllich can suppress !:..=_ ~psici and nematodes 

involved in this disease complex. Severity of foliar yellowing 

symptoms are reduced by nematicide application thvs giving an 

indirect indication of the role of nematodes. It is also 

necessary to check for presence of plant parasitic nematodes in a 

garden before -r~sorting to nematicIde application. However, in 

general nemfltode infection is noticed in majority of the gardens. 

J J I. INTEGRArED DISEASE MANAGEMENT 

Any single method Is ineffective in checking the disease. 

Hence an integrated disease management involving host resistance, 

chemical, cui tural nnd biological methods is an ideal strategy to 

combat this disease. Following are the proven meas ..... res for 

effective disease management. 

Cultural methods 

1. St<]r"t pL")lllntion with disease free rooted cuttings. 

2. Phytosanitctry measures: Remove all the infected vines along 

with root system from the plot and burn. 
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3. 

4. 

Drench the soi 1 wi th 1% 80rdeaux mixture or 0.2% copper 

oxyr.tlloridr:' solution nl ltH~ ini('clnrj Sf10t to checl< soil bornn 

inoculum. 

Avoid water stagnat ion ilnd 

pil1lltllll()lI. )', ,I" I I en 1I11"ll1ilHII 

provide 

I I I n flO 

good drainage in 

on':l)pl to nvold ,'O!)t 

injury to vine during Inter-cultural operations like digging 

etc. Lop off the standards (supports) during May to ensure 

better tight penetration, and to reduce high humidity build up 

in a garden. 

5. Retain legume or grass cover to check the soil splash and 

consequent infection. 

6. Prune off the runner shoots lying on the ground or tie back to 

the standard to reduce chances of foliar infection and spread. 

7, I\pplY"'l8orn cako /)5 a soil (lmcndmcnt thilt helps in checking 

both plant paraSitic nematodes a~well as Phytophthora. 

8. Avoid repLanting during the same year of vine death. Burn the 

pit 15 days before plant Ing. Replant only af ter an year, with 

frosll disDRse freo rooled cuttings. 

'PoIlu' disease: (Anthracnose) 

(Causal organism: Colletotrichum gloeosporioides) 

The fungus infects 

with a chlorotic halo. 

cracks. When infected 

is arrested. 

leaves causing angular brownish leaf spots 

The infected berries show brownish sunken 

in early stages, further berry development 

A new type of anthracnose is 

like Coorg district of Karnataka 

Minute brownish leaf spots occur 

noticed in high attitudes areas 

and Wynad district of Kerala. 

on leaves, spikes and tender 

stems. The lenf spots might attain size of 6-8 rrm, circular in 

shape with a chlorotic halo. \~hen the disease is severe with 
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several spots, affected leaves show crinkled appearance. Tender 

leaves flnd spil'(es fllA mOle susceptible nnd infectiqn results In 

heavy spike shedding during June-july. When infection occUIS on 

sernimature berries their subsequent development is hampered. The 

disease is caused by Colletotrichum sp. Bordeaux mixture spray 

durin'] Mi1y-June gave excellent contrul in some of the plantations 

in Coor1 district of Knrnntnko. 

Control measures 

Sprflying the vin~s wi th 

against Phytophthora infection 

1% Bordeaux mixture 

also checks the 

during June 

disease. A 

combination spray of Ekalux (0.1%) and Dithane Z.78(0.Z%) during 

September was effective 

'Poilu' diseases. 

Bacterial leaf spot 

in checking both 'Po llu' 

(Casual organism: Xanthomonas campestris pv betlicola) 

bettIe and 

lhe disease is noticed in black pepper gardens in Trivandrum 

especially in plantations adjacent to betelvine gardens, since 

bstelvine is also -infected by this bacterium. 

Symptoms 

the leat' sfj)ots appe':H' as a"gul,H', t«H\sluscent and 'Nateo:-

soaked on the lower side of lei:lf. These lesions turn necrotic 

later and appear on 

mild chlorotic halo. 

defoliation. 

upper surface of the leaves surrounded by 

Severe foliar infection results in premature 

Since this is i] minor disease, no detailed studies were 

carried out on its control. Even though chloramphenicol (100 ppm) 

was found to inhibit the bacterium, antibiotic spraying is not 

recommended, 

the di souse. 

However, 1':~ Bordeflux mixture spraying might check 

It Is css0ntinl to Ilvoid runner shoots as planting 

material from disease uffec\ed gardens. 
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IV. DISEASES OF UNKNOWN ETIOLOGY 

i. Stunted {Little leaf} disease 

A disease which is locally calLed as 'little leaf' of black 

pepper is on the incrense both in lciukki and Wynad districts of 

I<cralu. lids dise,1so W,)S first r'ocOr'ued in the pepper' nursery and 

in the orchard of District Agricultural Farm at Neriyamangalam 

during 1975. 

Symptoms 

The affected plants exhibit shortening of internodes to 

varying degrees. The 

sma 11, and narrow, 

leaves in this affected branches appear very 

sickle shaped, thick and leathery with 

chlorotic spots/streaks. The affected shoots appear as bunches of 

small leaves (witches broom appearance). In a single vine both 

healthy and infected shoots are also noticed. Some of the 

cuttings raised from infected shoots, also exhibited disease 

symptom indicating the systemic nnture of the disease and the 

transmission-of the disease through cuttings. Association of leaf 

hoppers and thrips with infected plant_s is noticed. The disease 

is suspected to be caused by a virus or mycoplasma like organisms 

(MLO's) • 

understood. 

However, the etiology of the disease is yet to be 

ii. Phyllody disease 

This is another disease which was recorded in puthady and 

Naduvayal areas of Wynad district during 1985. 

slightly different from 'little leaf' disease. 

This appears to be 

The affected vines 

exhibit varying degrees of malformation of spikes and flowers. 

The st<llk of the <lffected spike 

that of hea.lthy. The floral 

elongates considerably compared 

buds in 

to 

degrees of abol'tion ond transforrnilt ion 

the spike showed varying 

into nRrrow leaf like 

structures giving the Bppearance of a brush. rhe leaves also 

become small and chlorotic and occasionaLly tufts if leaves are 
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noticed. 

brnnr:hf's 

The flower buds also develop into small vegetative 

rf''>f'mhl in" 111,.. frill (in<1 wi 111 nnd 

internodes wi til narrow It?nf llko structures. The tender berr les 

to round healthy 

foliar yellowing. 

appear ovlll in tho infected vine compared 

berries. rhe affected vines showed general 

Itowcver, somo of ttle ilffocted >lines showed normal folIage and 

spikes. 

Electron microscopic studies revealed presence of mycoplasma 

like organisms (MLO's) in the phloem cells of affected spikes 

indicating mycoplasmal etiology of the disease. The affected 

their role in the transmission of the disease is yet to be 

understood. Detailed studies are warranted to understand etllogy 

of the disease. 

Control 

In view of their increased incidence and lack of information 

on the etiology of these two new diseases, it is practical to 

eradicate infected vines to check thei ... further spread. 

dIsease is noticed only in some pockets it is 

easy to eradicate before tllCY attain severity. 

Since the 

Thus correct identification of the disease problem, timely 

adapta t ion of effective disease management strategies are 

essential to check the crop losses, and to boost up the pepper 

produr. t ion. 

• •• 

bck/-
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DISEASES OF GINGER, TURMERIC AND THElR MANAGEMENT 

T.G.NAGESHWAR RAO 

National Research Centre for Spices 

P.O., Morikunnu, Calicut 673 012 

Ginger Clnd Turmeric are the most important commercial 

spice crops grovm in India. Ginger is known for lis medicinal 

value besides a spic:e. Whereas turmeric is mostly used in 

culinary, as colouring agont, flavour nnd in ~osmetic industries. 

These two crops are affe-cted by a number af fungal and bacterial 

diseases. 

1. GINGER 

Rhizome rot/Soft rot 

Causal organisms pythium aphanidermatum, 

~ myriotylum, ~ vexans 

Rhizome rot is of common occurence in all ginger growing 

tracts in India. Severe loss up to 80-90% are reported. 

Symptoms! Infection is seen in sprouts, leaves and pseudostems. 

The disease manifests on the leaves which turn pale green to 

yellow. The yellowing starts from margins which gradually 

spreads to entire lamina. The yellowing is followed by withe~ing 

and drying up of l(laves. Water soaked lesions develop on 

pseudostems. Soft ~ot extends from collar region to the rhizomes 

which first become discoloured and gradually decompose forming a 

water mass of putrefying tissU85 enclosed by a tough ring of 

rhizome. The fibrovascular strands are affected which turn black 

in colour. Th~ roots of infected "lardS undergo rotting and 

Besides damage in the field, rotting is also notic::ed softening. 

in the rhizomes collected from infected crop and kept in storage. 

The disease is wide spread in fields where rainfall is high with 

poor damage facilities. 



Survival and spread of the pathogen: The pathogen is both soil 

and seed bar ne. The fungus survives in diseilsed rhizomes and 

Ellso lIwuugil lIle r'l~stln~1 structures PJ'csenl In soil. 

liigh soiL moisture with high humidity ilnd 10 ..... temperaturos 

are condusive for disease development. 

Management: 

1. Select healthy seed rhizomes from disease free areas. 

:l. IrnLlt sced rhl/..OJllOs ..... ith 1)1tl1<1oo M_/I!I (O.J',t) InunedLaloly 

after harvest and before sowing. 

3. Phytosanitary meflsures like rouging and burning infected 

plants 

4. Avoid waterlogging conditions 

5. FolIo ..... crop rotation practices 

6. Orench infected beds ..... ith either Oitha-ne M-45 or copper 

oxychloride. 

Bacterjal Wi 1 t 

This is a- "serious disease in ginger growing tracts, It 

was reportod from ,llinosl nil Qir1ger C)rowing lfncts. 

Causal organism: Pseudomonas solanacearum 

Symptoms: The first visible symptom is the flaccidity of leaves 

resulting in curling ie., leaves fold backwards and wilt as if it 

is suffering from moisture stress. At the base of affected 

pseudostem/tillers. il greyish black discolouration is seen. This 

will be followed by yellowing and withering of plants. When 

affected pseudostems and rhizomes are cut and pressed, a milky 

ooze comes out from cut ends. Water soaked lesions also develop 

on tllQ psouu(lstems ilt [wse. If infocted pSQudostems oro cut nnd 

kept in clean glass of water, the water becomeS turbid because of 

exudation of bacterial ooze coming out of cut ends, 
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Survivnl and spread: The p'"lthogen survives through infected 

rhizomes and many othpr weed hosts such as Chromol ina, AjeratLlm 

etc. !flO palhuucn hils very wIde host rrlnye inclucJiny almost all 

solanaceous crops. 

Marwfjemen t: 

1. Crop rolotion 

2. Seed treatment with (200 ppm) streptocycllne solution 

3. Selection of healthy seed material 

Leaf spot of Ginger 

Causal organism: Phyllosticta zingiberi 

Symptoms: Initial symptoms are observed as small, yellowlst'l, 

oval to elongated sJJots on leaves The spots vary in size from 

0.5 mm to m. These spots enlarge, coalessa forming big 

lesions. The central portion of the spot becomes papery, white 

and the margins become dark brown with a y&llow halo. In case of 

severe infection, all leaves become involved and discolouration 

can be noticed from a distance. The central papery portion falls 

off uLtimately ledving a shot hole. 

Surv i va I and Spread: Leaf debris form the source of survival of 

Managemen t: Spr'ay Oi thane 1'.1-45 or 

Yellow disease 

Causal organism: 

Dithane Z-78 (0.2%) 

Fusarium oxysporum 

F. solani 

This disease has been reported from !-iim8~h~1 Pradesh, 

Orissa and Karnalaka. 
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Symptoms: The disease manifest on the leaves a~ yellowing of the 

t ..... o marC) i ns 

entiro loal 

of the 

Older 

lower lenves which gradunlly spronds coverinq 

loaves dry up first foilowoo by youngor ones. 

Plllnls IW1Y thus shoW [1rOI11(1tUI'O drooping, wlltln9, yollowlng and 

dryill(l nj IlI:Ulls III I)l1tcllo' •• Ilnwovol', plnnls un not tOl'pio OVOI' 

tu the (j"OIHld. 11l(l h/ls,,1 portions of tho "rfoctod pinflt become 

soft flnd wntery, Stuntin'1 of plants is " (:orTTl1on symptom. In 

rhizomes n cream to llrown discoloration accompanied by 

shrivelling and 

is affected. 

tissue re"ains 

rotting is seen. Roots rot and rhizome formation 

In the finfll stages of dacay. only the fibrous 

within the rhizome. A white cotton fungal growth 

may also develop on the surface of stored rhizome. 

Perpetuat ion and Spread: The disense parpet'Jales through 

in1ecten rhi2ome~ and ~pread~ through soi\. 

seed borne disease. 

t\ \~ both ~O\\ ~nu 

Management: 

Seed treatment with 

followed by drenching 

dAYS after sowing 

Crop l'otllti'(1n 

Oi thane M-45 (0.3%) 

twice at the time of 

~ 

3 Selection of healthy seed materials 

Mosaic of Gin3er 

Causal or~anism: Whent stre~k mosaic virus 

or Bavist in 

sowing and 15 

Symptoms: The first visible symptoms is appearance of chlorotic 

flecks which later change to spindle shaped chlorotic streaks of 

discontinuous nature running parallel to each other from mid rib 

to margin. Several such streaks may coalesce forming larger 

yellowish strips. With the Hdvanc9men~ of the disease, yellowish 

strips together with green areas form a mosaic pattern. In some 

cases, dflrk green Clnd light green p.l~l:hes seen parallel fr:lm mid 

rib to le:1f margin. 
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Manu!:Jomen t: 

1. rlOlJgo out infected plants and /)run them llwnf'>riinl('lv 

2. r.lv(' rl '.pl.ry wi III flfly ifl:,pclicidt, to presont sprD<ld of t"J 

disease spreading vectQr 

11. TUHMEHIC 

leaf bioi ,,:h of turmor ic 

Causal organism: laphrina maculans 

Leaf blotch is previllont in ill I ttHJ turmeric growing areas. 

Symptoms: rhe di.sel}~e is identified by the appearance of a large 

number of spots_ 0(1 both sides of leaves, being generally ,n');'e 

numerous on upp?r surface. The spots appear as pale yellow in 

colour initially which turn to dark brown. The spots are usually 

s;n·] I I , 1-2 mil in size and coalesce freely to cover entire le-1f 

area. In case of severe infection, hundreds of spots are seen, 

reddish brown in appearance with necroti.c blotches leading to the 

drying up of leaves. farmers do not consider it as a serious 

disease but excessive spotting causes destruction of assimi lative 

tissue leading to drastic reduction in yiel:js. 

Preparation and sp~ead 

Infected dried leaves (arm source of survival~ 

conditions are conducive for the spread of the disease. 

Managemen t : 

1. Use of disease resistant varieties 

2. Spray Oithane M-45 or Oithane 2-78 

Rhizome rot of Turme,..j,· 

Caus.')! J:"'gani sm: Pyth~ graminicolum 

Pythium aphanidermatum 
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This is the most dreaded disease on turrTIeic prevalent in 

all tt\(~ growinq nr0flS. 

Symp t O'llS: 

leaves of 

ftle diseLlse i1ppears in patches in the field. The 

the infected plants b~';o'T1es yellow and exhibit gradual 

drylnq IIloll!) tho 'n\l"Jill~;. 

pseudoste~ nnd becomes soft to 

advorsely affected. floats rot 

touch. Ihe 

completely. 

root system is 

As the disAilse 

progress, infection gradually spreads to rhizome which begins to 

rot and becomes soft to touch and hence the disesse is called 

soft rot. Infected rhizomes turn to brown in colour. In case of 

severe attack j yield is considerably reduced. 

Prepariltion and spread: 

soi 1 borne. Pathogen 

The disease is 

survives in the 

both seed as well 11S 

in_fected rhizomes and 

spreads through soil 

Management: 

1. erO,) "ototion 

2. Selection of health rhizomes from disease free 

areas 

3. Seed treatment with Dithane M-45 after harvost 

and before sowing 

4. Roguing infected plant materials 

5. Drenching i,f'-!cted beds 

6. Avoid Wilter logging conditions. 

Leaf spot of turmeric 

Causa ~ organ ism: Co~letotrichum capsici 

This disease is more prevalent in Tilmil Nadu and Andhra 

Prlldesh. Losses up to 50%, have been reported. 

Symptoms: Infection is uS~fllly confined 

leaf sheath also. 

to 1 ea f blades ond 

occassiona!ly extended to 

elliptic to oblong spots of variable size on 

Disease appears as 

both surfaces, but 

more on upper surface. These spots gradually enl,,("]e in size and 
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coalesce to cover entire area to form large necrotic 

patches. 

breadth. 

The spots very from 11-5 em in lengh nnd 2-3 em in 

A fully devel'li)ed spot has a greyish white centre with 

brONn margin surrounded by yell::lwi;h ~'I defined halo. 

infection leavs dry up and defoliate. 

In :'3·-'",re 

Preparation nnd spre,ld: Infected leaf debris left in field form 

source of survival of pathogen. Dissemination is by air. Cool 

humid conditions are filvourable for disease development and 

spread. 

Control: S(lrny l1ord0.flUX mi x t lIre ( 1%) or <Jny other copper 

funUicidos 

Storage rots 

Causal organisms: Macrophomina phaseol ina, 

Alternarin" sp. Fusarium soliJ~, f=. monliforme, Memnoniella sp. 

Scleretium rolfsii and Diplodia sp. Besides above fungi, certain 

soil brone plant pathogens are 'liso known to cause sturage rots. 

A'Tlong bacteria Erwinia carotovora and Pseudomonas solanacearum 

were found to cause storage rots. 

Ginger ond Turmeric rhizomes are kept for storage 

inmediately after harvest for 3 to 6 months, before sowing. 

I)uring this storage poariod, rhizomes are in.t'lded by fungi causing 

deterioration and h;!avy loss. Some of the:n are pathogenic while 

othoars [Ire saprophytic in nature, 

-~li,{()mC5 COIlU_O; down drastically. 

Germination of such infected 

I f the rtli'{ornes are keilt in 

poorly ventilated conditions, the :::i1clnces of rotting is mor'e. 

Managemen t : 

1. Phytosnnitation - cleaning of rhi!omes ~fter harvest 

2. Air drying under' shade will reduce moisture content and 

there by invasion of fungi 

3. Seed treatment with Oithane M-45 after harvest and before 

sowing will reduce storage rots r.onsiderably. 
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Other diseases 

lJe::;ide~) above, SOIllO minor disease ure recorded on 91nger 

clnd turmoric. 'lowovOt~, lhese oro :'lUI predominant all ovor the 

.:oun tr'Y. 

Leaf spots 

Leaf spots caused by Helminthosporium, Pyricularia 

zinglberi, Leptosphaeria zin91beri and leaf blights caused by 

Rhizoctonia solanl thread blight by Polliculoria filamentosa. 

Control: Spray with any cop~)er fungicide. 

ock/ 
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DISEASES OF TREE SPICES 

M. ANANDARAJ 

National Research Centre for Spices 

P.O. Marikunnu, Calicut - 673 012 

Clove, nutmeg, cinnamon and allspice are a few of the tree 

spices cultivated in India. In general, diseases are less in 

number in these crops. Although, clove [s a host of pathogens 

causing sudden death, slow decline etc. in other countries, in 

India a few diseases are only recorded. The important diseases 

occurlng on tree spices and the control measures are: 

Clove .. 
1. Lea f ro t: 

This disease is caused by the fungus Cylindrocladium 

quingue-septatum. Dark patches appear on the leaf lamina which 

gradually spread and cause severe defoliation and in extreme 

cases, cause dieback of branches. This occurs during rainy 

season. During wet weather, the fungus produces conidia on the 

lower surface of affected leaves which are spread by rain 

splashes. Prophylatic sprays with Bordeaux mixture (1%) prevents 

the di sease. 

2. Seedling wilt: 

Seedling 

seedlings lose 

mortality up 

the lustre 

to 

on 

40% 

the 

Is also 

leaves 

recorded. 

and become 

Affected 

flaccid. 

Discolouration of tissues at the collar region and rotting of 

roots are other symptoms. Several fungi are reported to cause 

seedling wilt. Rhizoctonia, Cylidro-cladium and Fusarium are the 



commonly-associated organisms. Raising nursery in fumig~ted soil 

and fungicidal treatment in nursery Are the recommended control 

measures. 

3. Little leaf: 

This disease is characterised by the stunted growth of 

plants and reduced size of le8ves. 

due to productIon of branches at 

The canopy becomes cone-shaped 

acute angles to the melln stem. 

Primary and secondary branches become closely arranged and become 

shorter towards periphery of the tree. The affected treeS fall to 

flower. This disease is suspected to be a virus disease. 

4. Leaf spots and bud shedding: 

Redd i sh brown 

on leaves. This 

to dark brown spots wIth a yellow halo appear 

is caused by Colletotrlchum crassipes. 

Occasionally, such spots also appear on the buds causing shedding 

of buds. Prophylatic spraying with Bordeaux mixture (1%) prevents 

both the diseases. 

Nutmeg 

1. Fruit rot and fruit drop: 

The fungi viz. Phytophthora sp. and Diplodia natatensis are 

involved. The infection starts from the pediceL end 85 dark water 

soaked lesions and spread gradually downwards causing 

discolouration of rind and rotting. In advanced stages, the mace 

and nut also become infected. In certain cases, immature nut 

splits flnd greenish sunken lesions are also noticed on irrmature 

nuts. Control measures include phytosanitation and spraying with 

Bordeaux mixture (1%). 
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2. Leaf rot and shot hole: 

Dark brown spots with a chlorotic halo I:lre formed on loaves 

vvhlch later become dry and falloff leaving a hole, hence the ·name 

'shot hole'. Colietotrichum sp. nnd Cylindrociadlum sp. are the 

fungi causing this disease. Injuries on leaves are found to be a 

pre-requIsite for infection by Colletotrichum. ProphylactIc spray 

with Bordeaux mixture (l%) checks this disease. 

3. Thread blight: 

Two types of thread blights are noticed in India - white 

thread bli~ht and horse hair blight. In both cases, thread-like 

hypha I aggre-gation traversing along the stem and ventral side of 

leaves spre6ding in a (6o-shaped or irregu16r fnshlon. The 

infected leaves are blighted and remain attached to the stem by 

the fungal mycelia. Thread blights are usually seen under 

abnormal wet conditions. l-h'H1VY shade Ilnd lack of proper drlnage 

help the fungal growth. Ma .... asmius spp. and Corticium sp. are the 

two fungi caushlg this disease. It is controlled by adopting 

phytosanitaJion and spraying Bordeaux mixture (1%) • 

. . 
4. Die back: 

This is caused by the fungus Diplodia notalensls. 

occurs Ilt the terminal parts of the branches which 

Infection 

gradually 

spread downwards. 

this disease. 

Spraying with Bordeaux mixture (1%) controls 

Cinnamon 

Leaf spot and shot hole: 

The infection starts as irregular grey patches on leaves. 

The infected po~tion dries up and drops off. Pestolotia cinnamomi 

is reported as the causal organism. Gloeosporium is also isolated 



PLANT PARASITIC NEMATODES OF BLACK PEPPER 

AND THEIR MANAGeMENT 

K. V. IV\MANA 

National Research Centre for Spices 

Calicut-673 012 

Black pepper (Piper !!.!.2.!:.um L.), one of the mujor foreign 

exchange earning crops, is grown mainly in Kerala and Karnataka. 

Role of plant parasitic nematodes in black pepper cultivation 

gained importance because of their involvement 

'slow decline' 

in' pepper"' 

(s 1 ow wi 1 t) yellows' in Indonesia and Malaysia and 

in India, a ma jor constraint in black poppor production. 

Information on crop losses due to the nematode diseases in black 

pepper is 

burr-owing 

yellows' 

very much limited e;.<;cept a fe"" historic reports. The 

nema t ode Radopho 1 us simi lis, respons i bi e for 'pepper"' 

caused the death of 22 million vines in Bangka Islands 

of Indonesia over a short period of two decades. In Guyana also, 

about 30 per cent of the vines were dama~ed by a similar disease 

called 'yellows' due to nematode infestation. Experimental 

ovidences showed that yield of black pepper can be increased by 

50 per cent by controlling nematod.e infestation by application .. of 

nematicides. Besides these, no efforts were made to estimate 

actual loss in yield due to nematode infestation in black pepper. 

Plant parasitic nematodes associated with black pepper 

Though 48 nematode species belonging to 29 genera were 

reported on black pepper, only \7 genera were reported from 

Kerala and Karnataka. A detailed survey conducted by National 

Research Centre for Spices, Caiicut, in all the major pepper 

growing areas in Kerala and Karnataka revealed association of 14 

genera of plant parasitic nematodes which include two 

endoparasitiC forms viz., Meloidogyne incognita (root-knot 

nematode), R. simili5 (burrowing nemiltode) and a semi-



from infected leaves. SeedJ ing blight by Dlplodla sp., leaf spot 

by Cephaleuros sp. and lenf rust by Aecidlum clnnamomi are 

reported. 

Allspice 

Leaf rot and die back: 

Two fungi 

quingueseptatum 

defoliatIon and 

are associated wIth leaf rot vIz. Cylindrociadium ~ 
and Pestalotiopsis sp. Infection leads to severe 

in advanced cases leads to die back of branches. 

In case of Cylindrocladium infection, the margins of lesion are 

diffuse and white downy sporulation occurs on the lower surface of 

infected leaves. In case of Pestaiotipsis infection, the margins 

of lesion are demarcated by a dark-brown advancing margins and 

sporulatIon of the fungus appear as black spots on the surface of 

tl'te lesions. Both could be controlled by spraying with Bordeaux 

mixture (1%) at the onset of ~~onsoon season • 

••• 

bck/ 
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endoparasitic nematode Trophotylenchulus piperis. These three 

np,u'ltodo "I'nc(o .... <If'O tl,,,,,, 1Il11inr /lPm'ltodn'l Info"ltln'l hlncl< p .... ppor. 

More th~n 40 per cent of the root samples examined were infested 

...... ith ~ l_nco9.!!~ I ~ ~irni!..l~. Hl~lh population of ~ incognIta 

(more than 1000 nematodes per gram of roots) and ~~ sim~li~ (more 

tliun 2:,0 nOlllulodos pOI' ~F'/1I1l of I'ol)l~) ...... 01·0 tounu In mora thon Z!} 

per cent of the root samples indicating severity of tho nematode 

problem on black pepper in India. 

The athol' nematode species recorded on black pepper are 

Acontylus sp. Aphelenchus 

Helicotylenchus sp. , 

sp. 

sp. 

Criconemoides 

Longidorus 

sp. 

sp. 

Pratylenchus sp. 

Tylenchorhynchu5 sp. 

Rotylenchulus reniformis, 5cutellonema sp. 

and Xiphi~ma sp., 

5ymp toms 

Generally nematode infested plants exhibit common symptoms 

on the above ground plant parts ...... hich do not permit positive 

early diagnosis. Slow decline of black pepper is a debilitating 

disease affecting pepper vines slo ...... ly over a period of three to 

five years. The characteristic symptoms of the disease are 

foliar yellowing, defoliation," die back, loss of vigour and 

productivity, gradually leading to death of the vine. Tbe root 

system of the diseased vines show varying degrees of ~root knots, 

necrosis, rotting and disintegration. In severe cases, feeder 

roots are completeiy destroyed. 50'11e of the diseased vines 

recover with the onset of monsoon. Ho ...... ever. ma,jority of diseased 

vines show varying degrees of disease symptoms throughout the 

year. 

Meloidogyne incognita (Root-knot nematode) -
These are sedentary obligate endoparasites which evolved a 

very specialised and complex relationship with host plants. The 

second stage juveniles of the nematode enter root near the root 

tip region and subsequently develop into adults. The nema t ode 
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causes hypertrophy (enlargement of cells) and hyperplasia (excess 

roots. In the thick primary roots, adult females with egg masses 

are situated deep be low the epidermis, honce the galls appear 

tissues rAsultln~ smooth. Root knot nematode feods on v~scular 

abnormal vessel elements and destruction in the arrangem.8nt and 

continuity of vascular tissues affecting absorp t ion and 

translocation of water and nutrients. 

productivity of vines. 

This affects growth and 

Radopholus similis (Burrowing nematode) 

It is a migratory endoparasite and feeds on critical 

tissues. The nematode enters generally at the root tip region 

and moves inter and intra cellularly in the cortical tissues. 

All stages of '"'the nema tode are found in the root. Elongate 

brownish lesions develop on the root at the site of nematode 

entry. 

coalesce 

Whon the 

leading to 

infestation is 

typical root 

severe, 

necrosis 

many such lesions 

and rotting. The 

affected vines exhibit 

yellowing. 

severe growth retardation and foliar 

Pathogenic effect of plant parasitic nematodes on black pepper 

Experiments conducted under artificial inoculation in pot 

culture showed varyin~J degrees of ('eduction in the growth of 

pepper vines due to M. incognit<l and rL simi lis. However', in <lll 

these studies, the actual loss in yield could not be estimated 

duo to the fact that these experiments were conducted in pot 

culture on young vines only for a short period. 

Pathogenicity experiments to study 

incognita and H. simi lis individually and 

tho 

in 

effect of M. 

combinations on 

growth and productivity of pepper vines conducted under simulated 

field conditions showed that both the nematode spe~cies caused 

significant ('eduction in growth, vi<Jour and productivity. More 

than 45 per cent reduction in the yield was recorded in vines 

-87-



inoculated with Iligtlcr levels of M. incognita and I~. similis. 

It. <;111111 j" ,-nu';i,d IIlIl)(IHllJllI dnm'1<ln to vlnn~\ ,'()'lIil tin,) 111 IIHI iIH"HHll 

yield compared to M. incogn! ta. Further the vines inoculated 

with R. similis alone or in combination with M. incognita 

Axhibitod ~ymrtnmfi sur.11 {I"\ fnli{1r yollowinq, dnfoll.'\tlll!l nnd dio 

back, typIcal of slow decline. 

Besides causing damage to pepper vines in the plantation, 

these nematodes also cause considerable damage to rooted cuttings 

in the nursery. Damage caused to ~ools by nemalode infestation 

results in poor growth and foliar yellOwing, and establish~ent of 

such cuttings will be poor when field planted. Rooted cuttings 

even with mild infestation by nematodes when planted in the field 

will gradually lead to slow decline at a later date. 

Seasonal fluctuations 

Population of plant parasitic nematodes in the roots of 

black pepper varies during different seasons with definite trend. 

R. similis population Is at the lowest level during April/May 

which gradually increases from June/July reaching to the highest 

level during September/October. Root knot nematode population 

starts increaSing from the month of May reaching its peak du~ing 

December. Fluctuations in the nematode population are influenced 

by rainfall and subsequent effects on soil moisture, soil 

temperature and root regeneration of host plant. 

Nematode management 

Use of chemicals has been one of the important components 

in the cuntrol of nematodes in various agriculture crops. 

However, high cost, difficulty in handling chemicals, general 

awareness about environmental pollution, and health hazards due 

to nematicidal application are a few of the limiting factors in 

usage of nematicides. Since, total eradication of nematodes in 

the intensive cropping systems particularly in plantation crops 

is impOSSible, it is imperative to adopt an integrated nematode 
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management involving resistant/tolerant genotypes; cultural 

practices like llpplic[ltion of oil cakes, mulching 

leaves, biologiclll control agents ~ith minimal use of 

with groen 

chemicals. 

In Ule absence of effec~ive alternate methods, the 

following packaUD is 5uygested in ctlocking the nematode build up. 

Nursery 

1. Use fumigated nursery mixture for 

cuttings. Nursery mixture can be 

raising nematode 

fumigated either 

free 

wi th 

",ethyl bromide (MBr) (~ 500 g/100 eft of sailor drenchlng 

the soil mixture with 2 per cent formalin under poJythene 

cover for 48 hours. After 48 hours, remove the polythene 

s)1eet, rake the soil to liberate excess poisonous gas of 

the chemical. This mixture can be used for planting after 

2~3 weeks. 

2. Addition of VA.1v1 to the nursery soil mixture can help in 

redu~ing nematode infestation in rooted cuttings. 

3. A prophylactic application of nematicide is also necessary 

to check nematode infestation. For this, "lake threo 

eCluidistant holes of 2-3 cm deep in the bag around the 

cuttings and place phorate $ 

g/bag in these holes and cover. 

g/bag or carbofuran @ 3 

A light irrigation may 

alSO be given to ensure adequate soil moisture. 

Plantation 

1. Plant root-knot nematode tolerant variety 'Ottaplackal-l' 

where this nematode is a major problem. 

2. Nematode free rooted cuttings raised in fumigated soil 

mixture should be used for planting. 

3. Remove severely attected vines whIch are beyond recovery. 
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'I. front Ih(~ 111 t wi til pllorflto .,,) 1:, '1 or c"rllofurllrl ,,~ :109 nt 

thu Lillio ur pi<Jntin<j. 

n. Apply neam cake ~ 2 kg/vine to check nematode build up. 

6. Apply phorate @ 30 9 or carbofuran 100 g/vine twice in an 

year. First application during May/June with tne onset of 

South-West monsoon and second applIcation during September 

/October. 

Rake soil in the basin of the vine lightly without causing 

damage to roots, spread the nematicide uniformly in the basin and 

cover it with soil immediately. Sufficient soil moisture should 

be ensured at the time of nematicide application. 

It is better to take up control measures in the early 

stages of the disease development. 

.. _111_ 

SMChettiar 
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DISEASE AND PEST MANAGEMENT IN CARDAMOM 

M.N.VENUGOPAL AND SANTHOSI-I J.EAPEN 

Nnrs r~rrlnmnm n(l~n~rrll [nntrA 

App~ngala, Knrnntaka 

Car-damom (Elettaria cardamomum Maton) is a perennial herb 

belongin~ to Zingiberaceae. The dried seeds or entire seed· pods 

are used as a spice to flavour curries, sweets, cakes, breads and 

coffee. 

Th£~ environment of cardamom growing areas is characterised 

by peren~ial overhead shade canopy. heavy rain fall and cool humid 

conditiollS. Thp. perennial herbllceous nature of this rhlzoml1tous 

crop provides congenial conditions for Incidence of many diseases 

nnd pasts -right from sowing to hearIng stage. Among di sease of 

small cardamom. 'k~tte" or mosaic disease caused by. poty virus and 

'Azhukal' disease f:l)used by Phytophthorn sp. are the most serious 

caus Ing heavy crop losses. Nursery ieaf spot by fJhyllosticta 

elettarille, damping off and rhizome rot caused by Pythium vexans 

and r~hizoctonia solan! I 9n f 

chen thai etc. are on increase 

diseases are lit tie known and 

importance. 

1. 'Katte' or mosaic disease: 

Vythiri 

in recent years. 

a few of them 

, 

spot 

Many of the 

are of minor 

This disease is prevalent in ail cardamom growing nreas. 

Tho diseaso incldnnce is more In Karnntoka and it is r.ornparotlvely 

less in Kerala and Tamil Nadu. The losses in yield depend on 

stage and duration of infection and it varies from 10-98%. 

Clear mosaic symptoms are seen on young leaves in the form 

of short to long nlternate stripes of light green and dark green 

areas arranged parallel to one another. Often mottling is seen on 

leaf sheath find young pseudostems. As leaf matures, the mosaic 



symptoms are more or less marked. Infection is systemic and it 

slll'nnds to n I I tlLlr'rs in n cl.JJnp. Younqnf' snnd I I n9" nxprp"s 

symptoms earlier than grown up plants. infected plants are small 

and produce slender tillers with shorter panicles. Plants never 

die due to 'katte' infection hut survive far years and serve as 

sources of inoculum. 

The disease is caused by non-persistent virus, classified 

under 'poty virus' group. I t spreads through aphid vector 

Pentalonia ~onervosa 

planting material. All 

f. caladii and also by use of infected 

stages of aphid transmit the disease and 

it is nct transmitted through soil, seed or mechanical contact. 

All carrmercially grown cardamom cultivars are susceptible to the 

disease. 

Disease management 

In new pLantntions healthy seedl ings raised from high 

yielding plants .are used to raise seedlings. Use of voluntary 

seedlings or clones from infected plantatiQJls should be strictly 

avoided. All the plants should be examined periodically aUeast 

twice a year to detect and eliminate 'katte' infected pLants. 

In established plantations, rouging may be adopted as a 

means of disease management, if the disease is less than 10% only. 

The affected 

further, the 

plants are to be removed and destroyed promptly and , 
surveys are to be repeated at monthly or bimonthly 

intervals depending on disease incidence. In severeLy infected 

plantations, roguing und also maintaining the infected plantation 

are uneconomical. In such areas, replanting either as a whole or 

in a phased way followed by regular surveys to rogue out fresh 

infections is more appropriate. 
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'Azhukal' or capsule rot 

(Causal organism{s): Phytophthora nicotianae P. ------
meadll, I'yttllwn ve~ans) 

This is the second mnst serious disease of small cardamom 

lind I~ pl'ltv<dunl III "III'dIIIIIOIlI III I I~I ot ldukkl lind 1\ tnw pnrt!l (d 

Wynad and Anam<'lJaJs (lnml1 Nadu). Azllukal in malayolam means 

rotting nnd disease results in extensive rotting of capsules. 

During years of heavy and continuous rninfa!!, losses upto 50% are 

noticed. Usuully the disease starts with August-September nnd 

continues to prevail upto December if the weather Is favourable. 

Disease is seen on aLl aerial parts and all the three types of 

cardamom are susceptible. 

Panicles and capsules are the major targets of infection 

because of their proxImity to soil) which is the main source of 

infec t Ion. The panicles and capsules of all stages of maturIty 

are infected. The affected tender capsules falloff within 2-5 

days while ~tured capsules get shrivelled on dryJng. The panJcle 

beyond the point of infection dires UP. Infection on unopened 

leaves appears as water soaked le~lons which later enlarges 

resul t ing in decay or shredding of leaves. 

Disease ~nagement 

Integration of both cuLtural and fungiCidal management 

practices is very important for effective management of disease. 

Cultural prac t 1 cas include phytosanitation i.e. removal and 

destruction of affected parts, regulating excess shade and 

trashing '0 remove sen j l e rHIrts to allow be t ter light I 

penetration. 

Spraying U(}rdHilU~ mixture (1%) or Copper oxychlorido (0.2%) 

with wetting agent is effective in reducing disese incidence. 

First round of spraying and drenching (Iround the plnnt bosin 

should be done in May-June before the onset of monsoon. TIle 
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second spray is given in the early August, when there is break in 

the rnin ,-,no n ttJir-d round rnny lJO <llvnn in Sroploml)(lr If ttlO 

monsoon is prolonged and disease is S till perSistent. 

Phytosanitation coupled with three rounds of Bordeaux mixture 

spray during May, June and July, reduced disease Incidence to 

5.74% compared to 36.27% In control. Soil amendments with neem 

oil cake also reduce soil borne initial inoculum and active fungal 

antagonists. 

Damping off and rhizome rot disease 

(Cousal organism: Pytlliurn voxans, Rhizoctonia solani) 

This disease is seen both on young seedlings and mature 

plants and take heavy toll in the ( i ) old nursery sites ( i i ) iII 

drained valley bo t toms (i·i i) high rainfall zones. Incidence upto 

64.5% was recorded in 'ho old nursery sItes and rhizome rot upto 

47.0% was recorded in plantations. 

In seedl ings, the disease is found in both primary and 

secondary nurseries and it is called damping off and later rhizome 

rot. Inrnction in planlntio_n..s Is commonly cnlled clump rot or 1110 

rhizome rot. In nurseries, infection is seen on collar region of 

seedlings. The collar region rots and this is followed~y wilting 

of leaves and seedlings collapse in patches. In ~der seedlings, 

rhizome and roots decay resulting in total death of seedlings. 

In plantations, the disease makes its appearance in the form 

of pale yellowing of foliage and premature death of older leaves 

followed by general wilting of affected tillers. The affected 

tiller breaks off at collar region even with slight disturbance. 

As the disease advances, symptoms of rotting develops on adjacent 

tillers and they falloff radially. 

Disease management 

i. Nurseries: In older nursery sites, with previous hiztory of 

disoase, pre-sowing tren tmen t of nursery beds wi th T : 50 

formaldehyde @ 10-15 l/sq metre under polythene cover minimises 
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effectively soil borne inoculum. As the fungicidal application is 

less effoctive after noticing infection prophylnctic drenching 

with copper oxychloride {O.2%} has to be taken imediately after 

germination. Thin sowing and good drainage are the other 

important pre-requisites to minimise infection. 

i i • Plantations: Cultural practices like removal and 

destruction of infected plants, regulating excess shade to allow 

50-60% sunl ight, good drainage and three rounds of trashing (one 

each in June, August and October) help in reducing severity of 

rhi zome ro t. 

Drenching basins of plant with copper oxychloride (0.2%) or 

Bordeaux mixture (1%) @ 2-3 litres!plant helps in reducing disease 

severity by 49%. 

Nursery leaf spot 

(Causal organism: Phyllosticta elettariae) 

It is the most destructive disease in cardamom nurseries and 

often poses sorious threat to successful raising of seedlings. 

The disease is noticed in February-ApriL with receipt of showers 

and becomes serious during monsoon from June-August. 

The disease commences as minute water soaked spots on 

undersurface of lenves and Inter 

surrounded with water soaked areas. 

spots gradUally enlarge and result 

entire leaf. During dry period, 

turns into necrotic spots 

I f wet wea ther preva [I, these 

in blighting or rotting of 

spots remain more or less 

circular in shape, greyish in colour with numerous black pycnidia. 

Infection on primary seedlings results in extensive rotting or 

death of plants nnd seedlings develop toleronce as they grow old. 

Disease is primarily soil brone and spreads mainly through rain 

splash. 
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Disease management 

This disease can be controlled effectively by time I y 

spraying Captafol (0.2%) or Bordeaux mixture (1%) or Bavistin 

(0.2%1. First spray 

sumner showers and 

is to be applied in March-April depending on 

subsequent sprays at 15 days interval. 

aspects like (il enrly sowing (September); Integration of cultural 

(ii) avoiding direct sunlight from top or sides; (iii) 

providing uniform filter shade; ( i v) shifting of nursery Site; 

(v) raising nursery in fertile soil with optill1um nutritional 

management, help in achieving better control of nursery leaf spot. 

'Chcnttlill' disease 

Suspected causal organism{s) 

Corynebacterium sp; Cercospora SPi Colletotrichum 

gleosporoides 

This is a foliar disease and is seen in entire cardamom belt 

of Kerflla, Karnataka and Tamil Nadu. Though the disease is 

foliar, it has adverse effect on fruit set. Flowers produced in 

the severely affected plants, fail 

the weight of the capsules with an 

to set capsules. A decrease in 

increase in severity of disease 

wns noticf>d find yield reduction of 7-13% was seen in Mysore 

variety. 

The dise~se is generally noticed on second leaf as elongated 

water-soaked lesions of varying sizes on lower side of leaf. 

These lesions turn necrotic with yellow halo around. The lesions 

deveiop 

As the 

ne?lr 

leaf 

the margin ond 

start drying 

presents a 

progress inwards towflrds the midrib. 

the pseudostem wilts. The severely 

burnt appearance hence the name affe,~ted 

'Chen thai 

garden 

In plantations, exposed and under shaded areas show 

severe disoase incidence. 
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Disease management 

Very little information 15 known aU(jut control {J.spncts of 

this disease. However, the plantations receiving organic 

fertilizers were less infectod compared to plantations receiving 

inorganic fertilizers. Similarly by planting fast growing shade 

trees in exposed and less shaded areas, the disease severity can 

be reduced_ 

Minor diseases of cardamom 

Ni 19iris 

vein 

cardamom necrosis virus 

virus (Kokke Kandu), 

caused by 'Car 1 av i rus' , 

It)af bi ight caused by 

Phi:leodactylium aipiniae, leaf rust caused by Uredo elettariae, 

leaf rot caused by ~t()phthora mead!...l._, seedl ing rot caused by 

Fusarium oxysporum, capsule canker suspected to be caused by 

Xanthomonas sp_, and anthracnose or brown spot of capsule caused 

by Colietotrichum gleosporoides are the diseases of minor 

importance. rho "first two viral discases can be containod by 

exclusion of ~irus source and roguing off, Other foliar diseases 

can be minimised by one or two round of ~~ophylactic spraying with 

Bordeaux mixture (1%). 

Pests of Cardamom 

stage 

Cardamom 

in the 

is infested 

nursery to 

by a variety 

capsule stnge 

of 

in 

pests from seedling 

plantation. These 

enemies range from viruses to vertebrates like squirrels, monkeys 

and even wild boars. 
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I INS~CT PESTS 

More than 7'2 insect species aJ'e recorded on cardamom of 

which, thrips, shoot nnd capsule borers are the most important in 

terms 01 distribution nnd economic losses. 

1) Thrips (Sciothrips cardamomi): 

This 

cardaf11om. 

is 'he most destructive and persistent pest of 

Adult 

in 27~30 days. 

shoo t $ nnd (11 I 

thrips are greyish brown and complete life cycle 

Both adults and nymphs cause damage to cardamom 

parts of inflorescence. They lacerate surf[lce 

tissu~s of cnpsulos nnlJ peduncle and suck exuding snp. The 

injur<)d tissues form a corky layer on surface of capsule and 

appear o.s 'scilbs' popularly called as 'cardamom itch' Damage may 

be extended to flower stalk and this results in shedding of 

capSUles and flowers. 'Mysore' 

attack. Extent of damage in terms 

from 30-80%. Thrips population 

(Sept~mber-April) period. 

type is more prone to thrips 

of quality and quantity ranges 

Mani)g~ment 

(a) Remove dried parts and 

monsoon and before insecticide spray; 

is higher 

shoots in 

(b) spray 

in post monsoon 

th~ clump during 

insecticides like 

quinalphos, monocrotophos (0.025%) or phosulone (Q.07%) or methyl 

parathion (0.05%) during surrrner and winter, skiPDing the heavy 

monSOon. 

2) Shoot, Panicle and Capsule Borer (Conogethes Dunctiferalis) 

This is a very serious pest in nurseries {Hid plantations. 

The adult is a medium-sized moth of orange-yellow colour, with 

black spots on wings. It complete life cycle in 25-40 days. Eggs 

are laid mostly on top leaf axils of young pseudostems. The young 

caterpillur bores at base of young seedlings and at the nodal 

regions of grown up suckers and tunnels the shoot, resulting in 

drying of the terminal leaf and thus produces the characterist ic 
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'dead heart' symptom. The conspicuous oozing out of eXCr-eted 

frl1"><", nlnlnrinl ;11 IIH'I/Ih of hoi 1><; Is Indlf~f1J Inn of 1'['''',''[11'0 "I 

larvao il)!:;idu tho psouuostOIll. When tho panicles and spikes are 

attacked, further production of flowprs on them is stopped and the 

portion above the point of infection gets dried up. They also 

1)01'0 II1LI) 

rendering 

throughout 

1110 

them 

the 

IIIUIIIl 1111' 0 

empty. 

year but 

lind 

Incidence of 

Inod 

this 

Otl 

pest 

its flopulation attains 

is 

I 1I,;lelo , 

noticed 

flank during 

September-October. 

Managoment: (a) If infestation is fresh, as indicated by 

extrusion of frass, collect and destroy affected plant parts; (b) 

spray fcnthion, monocrotophos, quinnlphos or ondosulphoh (0.075%) 

twice, during January-February and September-October. Spray after 

picking the crop. 

3) Early Capsule Borers or Lycaenid Borer (JAmides sp.) 

wi th 

Th i s 

blue 

pes tis 

wings 

distributed 

lay eggs on 

widely 

all 

in KarnlJtako. The 

parts inflorescence. 

adu 1 ts 

The 

caterpillars bore nnd feed on flower buds, flowers and young 

capsules. The attacked parts become empty, with a big circular 

hole, turn yellowish-brown and eventually decay and drop Off in 

rainy season. I~murging larvn damages about 25-27 capsules within 

18-20 days. Life cycle is completed within 45 days, This pest 

appears norm{lll y dur i n9 ear 1 y monsoon, when plan t produces fresh 

flush. 

Managemen t : Spray with quinniphos (0.025%) or melhyl parathion 

(0.05%) during early blooming period. 

4) Beetle Borer or Scaly tid Harer (Ihamurgides cardamomi) 

ell 

Th is is 

over the 

a tiny, dark brown, cylindrical beetle with hairs 

body. Both the adults and larvae damage capSules. 

Adult bores a single hole per capsule and fine saw dust like frass 

is thrown out of hole. They feed on the mucilage inside and white 



seeds and lay eggs singly. 

to this pest is very t1i~h 

thickly shaded areas. 

The larvae pupate inside. Damage due 

during July-Au!)ust, pnrticularly in 

Managemen t : (0 ) Rogulnte shade in thir:!~y shaded areas; (b) 

spray conl,lct in~er.ticid(_ls lil~o quinl1lphos (O.02~i%), mothyl 

pa,athion (0.05%) in Murch-~pril and September-October. Spray may 

be done only after harvest. 

5) Hairy Caterpillars (Eupterote SPP'I Lenodera vittata, etc.) 

Several speci€'ls of hairy caterpillars ctluse damage in 

cardamom plants. These appear sporadically in enormous 

populations at intervals of several years and cause 

by total defoliation of plants. They are gregarious 

untold havoc 

in habit nnd 

congroYllto on trunks of shade trees nnd then drop on to cardnmom 

plants during night. The adult moths which emerge in June-July 

lay eggs in masses on undersurface of leaves of shade trees. Eggs 

hatch in 13 to 30 days and larval stage extends us? to 97-150 days 

with a number of insta-'rs. Pupal period Lasts 7-8 months. Usually 

damage is observed during October-December. 

Managemcn t: (a) Cotlect and kill caterpillars which 

congrega te a t base of shade trees; 

trees favoured for egg laying; (c) 

like methyl parathion, quinalphos, 

(b) gradually eliminate shade 

spray any of 

etc. (0.1%) 

the insecticides 

BHe 

(10%) or lolone (4%) when the caterpillars 

or dust with 

start feeding on 

cardamom. 

6) Shoot fly (Formosina flavipes) 

The shoot 

cardamom suckers 

hear t' 

damage 

symptom. 

wi II be 

fly maggots feed on growing shoots of young 

in new plantations and nurseries causing 'dead 

Nearly 50-60% of the clumps are affected. The 

more severe in open arei:fs where shade is 

inadequate. The pes t activity starts during November and reaches 

The life cycle lasts for 20-25 days. peak in March-April. 
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Management: (a) Remove the affected shoots at ground level and 

des troy 1 h~rn; (Il) rI [Ill,'1 hfllllo, P!' Iflll Lhy I 

parathion at 0.05% or npply carbofuran 0.3 kg a.i./acre. 

7) v-Ihite Fly (Dialeurodes cardamomi) 

This is a serious problem in some cardamom growing areas of 

Kerala. The adult fly is a small, soft bodied insect, having two 

pairs of white wings. fhe nymphs and adults of insect remaln in 

colonies on lower lea f surface and suck sap. As a resul t I 

leaves. Gradually, leaves turn yellow chlorotic patches appear on 

and get dried, resulting in reduced plant growth and poor yield. 

Pest infestation,.,.is seen maximum during dry months. 

Managemen t : Spray insecticides like methyl dimoton, dimcthonto or 

phosphil!nidon (0 , ():i'XJ) un the 101 i{l~c. 

B) Rhizome weevil (Prodioctes haematicus) 

The brown adul t weevi Is lay eggs in the punctures made by it 

in the exposed portions of rhiz:orw:'!s. The grubs ~urn into rhizome 

end cuuse extensive damage. Li fe 

year. The pes t becomes severe 

January). 

cycle 

during 

is completed 

dry periods 

wi thin one 

(November-

Management: (0) Destroy affected plants I seedlings (b) 

collect adult weevils mechanically and destroy; (c) drench base 

of clumps with BHC (0.2%) or apply phorate @ 2-4 9 a.i ./clump. 

9) Root Grubs (Basilepta fulvlcorne) 

Recently this PE!st is more severe in Karnata and KElrala. 

Adult beetles are metallic 

and are polyphagous. They 

blue, blUish-green or greenish 

lay eggs in soil around root zone. 

brown 

The 

emerging yellowish white grubs feed on roots and rhizome portion 

of Cardamom. Mature grubs are short and stout and are 'C' shaped. 

They pupate in an earthen shell and emerge as adults. The life 

cycle may be completed within three months depending on weather 
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conditions. There are two pe~k periods of adult emergence on soon 

aflor Lho pro-rnon~oon showor!'; (April-Mi.ly) i1nd the othor during 

S~ptember-October. These grubs feed on cardamom roots in the form 

of irregular scraping which leads to drying or rotting of roots. 

Severely affected plants show yellowing and drying. 

lose their held in the soil and falloff. 

Such clumps 

Management: (a) Collect the adult beetles during peak periods 

using a nylon net and destroy; (b) apply aldrin (O.l%), BHC 
(0.2%0 or phorate (2-4 9 a.i./plant) in the soil after raking the 

soil and when there is adequate moisutre. The appliation should 

bo made durin~1 April-Mi1Y <1nd Septembor-October, synchronisIng with 

omergence of ndults and egg laying. 

lO} Hunt Borer (Hi lographs caminodes) .. 
lhe adult moth ~a'Js egg on exposed portions of root. The 

larvae that hatch out bore into root making tunnels filled with 

frass. The roots start drying from the tip backwards as a result 

of injury caused by the pest. This leads to yellowing of leaves 

and woakoning of pLnnls. 

is severe. 

Ille ontire clump mny dry, if infestatIon 

Managemen t: (a) Earth up and cover exposed portions of rhizomes; 

(b) dreach clumps with BHe (0.2%0. 

ll) Aphids (Pentalonia nigronorvose F. caladii) 

Aphids are important as they act as vectors of mosaic or 

'katte' disease virus. Both nymphs and adults suck plant sap. 

They I)reed nnd coloni~o inside loaf sheaths of the old and dnmnged 

psoucJostClTIS. P. nigronervose ..!_:_ caladii is fOund in cardamom and 

colocasia where as the form com~only found on banana is p. 

nigrenorvosn f. typicil and is not a virus vector. 
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Managemen t : (a) Remove purtly dried and decayed pseudostems 

hnr-ho!rr- i nq OLOlli!'" of npllid<;j (h) !rproot nnd do!;.troy othor 

alternate hosts like colocasia in the plantation. 

12} Minor Insect Pests 

B&etle borers (Onthophagus 

hoppers, spittle bugs, cutworms, 

coorgensis) , 

leaf beetles 

grass hoppers! 

(Lems sP.) etc. 

leaf 

also 

cause minor damages to cardamom in certain areas. 

II. MITES (Tetranyr:hus sp.) 

Mi tes infestation is noticed both in nurseries (during 

November-April) and in main plantations. Mites penetrate plant 

tissues by thoir nendla like mouth parts and suck exuding sap. 

The common symptoms are stippling, bronzing, defoli~tion, 

retardation of growth and reduction in ~'ze of leaves. 

Managemen t : Spr{lY dicofol @ 1.5 

Application of wettable sulphur @ 

ml/litre 

1.5 kg/ha 

111. NEMATODES 

parasitic nematodes are 

to cardamom productivity. 

at monthly intervals. 

is also effective. 

potentially serious 

But the nature and 

Plant 

constraints 

magnitude of the problem go unnoticed due to lack of 

characteristic symptoms, their microscopic size and hidden habitat 

in the soil. 

The perennial nature and other agronomic characteristics of 

cardamom 

groups of 

are very congenial for nematodes. 

nematodes are associated with 

Although several 

cardamom, the most 

important and widely distributed are the root-knot nematodos, 

Meloidogyne spp. The burrowing nematodes (Radopholus simi lis) and 

the lesion nematodes (Pratylenchus sp.) are usually found in mixed 

plantations with are,?anut, coffee, pepper etc. 
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Root-knot nematodes are present both in nurseries and main 

fields of tho antiro f:nrdflmom growinn trilets of South Indin. Th(> 

predominant spocies ~ ~ incognitn. rhey feed on roots, make 

cardnmom plants weak nnd vuLnerable to other pests and diseases. 

In thnir rroSl)nco, ttlO nursory di$oasos I iko rhi.tomo rot nnd 

dornpinu all dlJO to Hlli/ncloni,l solanl got aggravated. 

• 
• 

• 
• 
• 
• 

Poor germination of seeds in primary nurseries 

Poor establishment after transplanting to 

nursorieS or main fields 

Yellowing and drying of leaf tips and margins 

Stunting and poor growth of the plants 

Shedding of immature capsules in main field 

secondary 

Heavy g<lllin<J (root-knots) and abnormal branching of roots, 

(Galling is prominent in seedlings while in mature plants 

the galls are small in size with abnormal branching of 

roots). 

Nematode Mana~ement 

• 

l. 

In nurseries: The most important step is the distribution 

and use of healthy, nematode free seedlings. 

one of the following measures may be adopted. 

For thiS, any 

Fumigate primary and 

Bromide (@ 500 g/10 

secondary 

sq.m.) or 

nursery beds usIng Methyl 

Ethylene-di-bromide (@ 20 

l/hll) of" Durofumo (:10 1/1111) under polytrwne cover for 2-3 

days. This gives absolute control of nematodes, soil borne 

posts, weeds etc. 

this work). 

(St~to warehousing corporation undertakes 

OR 

Drench the nursery beds with 2% formalin. 
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ii. Treat the nursery plants with carbofuran @ 5 kg a.i/ha (i.e. 
onn ~J fl. i ./r'ow of I.i III Icn~lttl) l.lfler 10 dnys of germination 

iii. 

1. 

and repent after 3 months. In secondary nurseries, the 

plants mny be treated along the 

n.i./11I1 ;lftnr trnrl·,plillltinq 

nfterwards. 

rows 

flnd 

with carbofuran _ 10 kg 

overy till' 00 months 

Do not usc same si te repeatedly for raising seedl ings. I f 

possible, rake soil of the site and e><.pose to sunlight 

before taking up sowing. The roots should be pruned prior 

to distribution or transplanting. 

Treat the plants the infested patches with 

carbofuran/phorate @ 5 g a.i./clump twice a year (April-May 

and September-October) 

OR 

Apply @ 500 9 of neem oil cake/clump twice a year. 

ii. Replant heavi iy infested areas wi th nematode-free planting 

materinls after treating pits with nematicides 

iii. Adopt regular phytosanitary measures like weeding, proper 

drainage, shade regulation etc. 

IV. VERTEBRATE PESTS 

Rodents like rats (Bandecota bengalons!s) and squirrels 

(Funambulu~ sPP.) cnuse severe damage to cardamom in certain areas 

by destroying cclpsules. Monkeys nnd wi Id boars nlso pose 

pestilence problems to cardamom in Malanad Dreas. Apart from 

these, some birds are also reported to feed on cardamom capsules. 
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M; lJHIf IPlll'Ull : 

rnOilsure~. 1i1,0 cOiltiJl~J. trdPpln~J, olc. IIlily tH} il(toplod. tJebrarlchin,] 

of trees in cardamom plantations is effective in minimising monkey 

menace. Sa I ec till e shoo t i ng rnDy hi)ve t a be done where f oed i ng 

pressure of wild bOi)rs is normally more • 

••• 

bckl 
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INSECT PESTS OF SPICES 

S. DEVASAHAYAM nnd K.M. AaDULLA KOYA 

~ational Re~ea~ch Ce~tre ~Gr SpLce~ 

Calicut-fi73 012 

Infestntion ~y inSBct posts is ono of the reasons for tho 

low productivitlJ of spices in India. Though a number of inse~-t 

pests have been recorded on black pepper, ginger, turmeric and 

tree spices, a few of them are important. Brief descriptions of 

these pests, their nature of damage, life history and control 

measures are discussed. 

I. Black pepper 

1. 'Pollu' beetle 

Coleoptera) 

Langitarsus nigripennis (Chrysomelidae 

The 'poIlu' beetle is the most serious pest of black 

pepper causing 30-'~O per cent crop loss. The incidence of the 

pest is higher in plains and at altitudes below 300 m. The adult 

is fI. small shining beetle measuring 2.5 x 1.5 mm. the head and 

thorax being yellowish-tlrown and the abdomen (elytra) black. The 

hind legs elre stout and are adapted for jumping ... · Eggs hatch in 

5-8 days into small grubs which are white with a black head and 

measure rnm length. Fully gro",," grubs are creamY-V<lhite and 

mensure about 5 mm in length. The grub period lasts 20-32 days 

and fully groV<ln grubs drop do~" to the soil ~nd pupate in 

earthern cocoons. The pupal period lasts for 6-7 days. 

The adult beetles feed and dllm~ge tender shoots, leaves 

a~d sp ikes. The {" emales la'1 eggs on tender ... hoo ts, '5P ike ... and 

berries. Emerging grubs bore into and feed on internal tissues 

and the infested tender shoots Lind spikes turn black <lnd decay. 

The entire internal content of tender berries are eaten and they 

become hollow. The infested berries turn yellow and finally 

black and crumble when pressed (the term 'poIlu' denotes the 



hollow nature of the infested berries in Malayalam). A single 

~Jrul) i~io cnpnllio or UOI!1I;J(jirl'J :I-I. bor'rio;,. It10 po~l populnt Ion is 

higher during September-October in the field. During the 'off 

season' the adults scrape and feed on undersides of mature 

leaves <lnd are present in reduced numbers under shaded areas. 

Spraying vines twice a year during June-July and 

September-October with endosulfan or quinillphos (0.05% each) is 

effective in controlling 'poIlu' beetle. Undersides of leaves 

where adults are seen are to be sprayed thoroughly. 

2. Top shoot borer eydia hemidoxa (Tortricidae Lepidoptera) 

The top shoot borer is a serious pest in younger 

plantations in all black pepper areas. Caterpillars of this moth 

bore into tender termincJ.I shoots and feed on internal tissues 

resulting in blackening and decaying of affected shoots. When 

successive new shoots are attacked, growth of vine is.affected. 

Pest infestation is ,ttigher during July to October when numerous 

succulent shoots are available on vines. 

The adult is a tiny moth with a wing. span of 10-15 mm with 

crimson and yellow forewings and grey hind wings.Female moths lay 

eggs on tender terminal shoots, larvae that hatch out scrape and 

feed on surface of shoots, bore into them. Fully grown cater

pillars are greyish green and measure 12-15 mm in length;the 

larval and pupal periods last for 14 and 10 days, respectively. 

Spraying of monocrotophos (0.051) on tender terminal 

shoots is effective for control of top shoot borer. The spraying 

may have to be repeated to protect emerging new shoots. 

3. Leaf gall thrips 

Thysanoptera) 

Liothrips karnyi Bagnall (Phalaeothripidae 

Infestation by leilf gall thrips is more severe at higher 

altitudes and also in nurseries in piilins. The feeding activity 
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of thrips on the le~ves causes the leaf margins to curl downwards 

ond inwnrcis rosulLillq in rormiltion of mnr!Jinnl lonf <]nlls. Ln tnr' 

the infested leaves become crinkled and malformed, In' severe 

cases of infestntion,growth of younger vines is nffected. Adults 

and juvenile stages live in colonies within the leaf galls 

induced by them. 

Adults are black and measure 2.5-3.0 mm. The larvae i!!Ind 

pupae are creamy white. Eggs are 

the lei:lf galls ilnu they hatch in 

comprising larval and pupal stages 

laid in small clusters within 

6-8 days. The life cycle 

is completed in 18-27 days. 

Spraying of monocrotophos or dimethoate 0.05% at the time 

of emergence of new flushes in controls the pest infestation. 

4. Scale insects (L)in~pididae Hemiptera) 

Among the ~arious scale insects recorded on black pepper, 

the mussel scal-e Lepidosaphes piperis and coconut scale 

Aspidiotus destructor <Ire important. Scal"e- insects sometimes 

cause serious damage to black pepper vines at higher altitudes 

and also to older cuttings in nurseries. Females of mussel 

scales are elongated <lnd dark brown and that of coconut scales 

circular and yellowish brown. Scales are sedentary. remaining 

permanently fixed to plant parts and appear as encrustations 

mainly on stems. leaves and berries. They feed on plant sap and 

cause yellowing and withering of infested portions; in severe 

cases of infestntion the affected portions of vines dry up. The 

pest infestation is morn severe durinq summer. 

Scale insects C<ln be controlled by spraying monocrotophos 

or dimethoate (0.1%); a second spray may be necessary to control 

infestation completely. It is important to undertake control 

measures during initial stage of infestation. 

Leaf feeding caterpillars especially Synegia sp. damage 

tender leaves and spikes of younger vines in some areas. Spraying 
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of quinalphos 0.05% is effective in controlling the pest. 

Plant sap feoders such as mealy bugs, .... hite flies and 

aphids infest tender shoots. Spraying of monocrotophos (0.05%) 

may be undertaken if infestations are severe. 

not a pest of black pepper, RClmphan sp. Thougtl 

(Cerambycidae Coleoptera) is a serious pest of Erythrina 

indica, a popular standard of black pepper, especially in new 

plantations established near forest areas. The grubs tunnel into 

the trunk and main root close to the ground level. The f 01 iage 

of affected trees turn yellow and they topple down ultimately 

damaging vines. The grubs can be controlled by application of 

20-30 9 of phorate 10 G in the soil around the standard twice a 

year, during May-June and September-October. 

II. Ginger and Turmeric 

1. Shoo t borer 

Lepidopter~a ) 

Conogethes punctiferalis Guen. (Pyralidae 

The shoot borer is the most serlous pest of ginger and 

turmeric. The larvae of the moth bgre into pseudostems and feed 

on the internal tissues resulting in yel.l.owing and drying of 

infested pseudostems. The presence of bore hole on the 

pseudostem through which frass is extruded and the withered 

central shoot is a characteristic symptom of pest infestation. 

20 mm; 

The adult is a medium sized moth with a wing span of about 

the wings are orangish yellow with minute black spots. 

The egg perioc! lasts for 3-4 days. There are 5 larval instars 

lasting for 1,-5 weeks. nlO pupal period lasts for 9-10 days. 

The post population is hi~lhf!r in the field durin~ August-October. 

The shoot l)oror is Ili!.lllly pOlyptlilgUS nnd is recorded on 22 hosts. 

Spraying malathion (0.1%) or monocrotophos (0.05%) at 

monthly intervals during July to October is effective in 
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controlling the pest infestation. 

2. Rhizome scale AS[lidiella hartii (Coccidne Hemiptera) 

rllO rlli/orne scalo infests rhl/.omo of ginger and turmoric 

both in field <lnci storage. 

circuliJ,r and light brown to 

Adult (female) scaleS are minute, 

grey and appear as encrustations. 

They feed on sap and when the rhizomes are severely infested, 

they become shrivolled and dessicated affecting its germination. 

Soaking seed rhizome':; in quinalphos (0.1%) before storing and 

sowing is effective in controlling pest infestation. 

Larvae of leaf roller (Udaspes folus) cut and fold leaves 

of ginger and turmeric gnd feed from within. Adults are medium 

sized butterflies with brownish black wings with white spots; 

larvae are dark green. One spray with carbaryl (0.1%) or 

dimethoate (0.05%) may be undertaken in sever~ lnfestation. 

Leaf thrips (Panchetothrips indicus) infest leaves of 

turmeric as a result of which they roll up. Later the leaves 

turn pale and dry up. 

dimethoate (0.06%). 

The thrips can be controlled by spraying 

Lacewing bugs (Stephani tis typicus) occur in colonies and 

suck sap from leilves of turmeric. The infested leaves turn 

yellow and dry up. SprayIng dimethoate (0.05%) is effective in 

controlling pest infestation. 

Maggots of dipteran flies Mimegrallil coeruleifrons and 

Eumerus pulcherrimus are often found associnted with ginger 

rhizomes affected by soft rot disease. The maggots feed on the 

internal content of rhizomes. Though they were earlier reported 

as pests of ginger and turmeric, studies conducted at NRCS proved 

that they are not primary pests of these crops but feed only on 

diseilsed rhizomes. 
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Ill. CINNAMON 

I. Cinnamon butterfly Chilasa (Papilionidae 

Lepidoptera) 

Ihis is lI10 most seriuus pest of lilO crop nnd 1s ucnor<llly 

seen durin'] tho post monsoun period. Tho cnterpillars of tile 

butterfly feed on tender and slightly mature leaves. In se ..... ere 

cases of infestation, the entire plant is defoliated and only 

midribs of leaves with portions of veins are 1ef\ behind. Ad~lts 

are large sized butterflies. Males have blackish brown wings 

with white spots on outer margins; females have black wings ~ith 

bluish white markings. Fully grown caterpillars are pale yellow 

with dark stripes on sides and measure about 2.5 em in length. 

Spraying with quinalphos (0.05%) effectively controls the 

pest infestation. 

2. Leaf miner Acrocercops sp. (Gracillaridae Lepidoptera) 

Infestation by the laaf miner is more common during 

monsoon season .~nd generally nursery seedlings are seriously 

affocted. The ndult is a minute silvery grey moth. Cntorpiliars 

are pale grey initially and become pinkish red when fully grown 

measuring about 10 mm in length. They Teed on the tissues between 

the upper and lower epidermis of tender leaves resulting in 

drying of damaged portions. Spraying with quinalphos 0.05% during 

emergence of n~w flushes is an effective prophylactic measure. 

Apart from the fore-mentioned pests, many other leaf 

feeding c~terpill~rs and beetles also occur spor~dic~lly on 

cinnamon. Application of quinalphos O.05;:~ would keep them under 

check. 
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IV. NUTMEG 

l. Ul<lck 5cnle \\01niplern) 

Infestation by black scales occurs on tender shoots and 

leaves especi<3.11y in the nursery. The scales are seen clustered 

together and are black, oval and dome shaped. They feed on the 

plant sap and severe infestations cause shoots to wither and 

plants present a sickly appearance. 

2.. Soft sCi}ie Lecaniurn psidii (Coccidae Hemiptera) 

These are flat and oval shaped and occur clustered 

together on tender shoots and leaves, 

scales is more common in nursery seedlings. 

wither and present a sickly appearance. 

Infestation by these 

The infested plants 

The fore-mentioned scale insects and other species that 

may also occur sporadically can be controlled by spraying 

monocrotophos 0.05%. . . 
V. CLOVE 

1. Stem borer Sahyadrassus malabaricU5 (\\epialidae 

Lepidoptera) 

The stem borer generally infests the main stem of young 

trees at the basal region. The caterpillar girdles the stem and 

bores downward into it. The girdled portion and bore hole are 

covered with il mat-like frass material. 

succumb to pes t 0. t tack subsequent 1 y . 

The infested trees 

The pest infestation can be controlled in initial stages 

of attack by pouring a solution of quinalphos 0.1% into the bore 

hole after removing the frass and plugging the opening. Swabbing 

the main stem with SHe paste will prevent pest infestation. 
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2. Soft scale Lecanium psidii (Coccidae Hemiptera) 

Infestation by soft scale occurs on tender shoots and 

leaves and nursery seedlings are more seriously affoctod. 

Spraying with monocrotophos 0.051 effectIvely controls 

scale infestation. 

II_II 

.. 
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PHOCE,5S1NG or SP1CES ANU [VAlUI'.rlON FOil nUI\.LI1Y 

T. JOHN ZACHARIAH 

!'Jill i olin} Hosollrcll C(~II t rn rill" ':;p I cn~ 

Calicul-ti"iJ 012 

Spices or:~uPY un impor'tant position in [ndlan cUlinery. 

It adds arOf(li) .-loci t<l<;tl! to pre[larntions and nlil"ik. IIH~ uff flavour 

of s hH'od an'_: docompo5 i og feeds. The nature of cornple x 

50l1Sal,lon of 'fLavoll(" consists of siml,Jlto.neous appreciation of 

th~ sense of tuste, snlC'll, s€'llsation on tonrJuc> and linings of 

the mvutrl as well as Lf~SS defined attriul.Jtes such as Ileat arid 

pungency. 

tlerbs and Spices 

1- I 1 
Hul)bpd her'bs 

1 ",,", i"_~','1 "'":T'"' Ground spices 

.--_1 
i 

Decoctions 

I-------r 
Oi~;porsoJ ril t-b,iSCcJ Encapsulated Emulsions Li~ui(i 

s~ice5 spices spices seasonin'js 

These are some ,)f the different ways of application of 

Sl)ico jlroduc\s in day ttl d~y use. 

Spice products 

trude. 

Ground ~~piee5 OCGUPY a maJor position in the world spice 

Among spices, pepper is. the most irnror~ti)nt followed \1y 

cardamom. cinnamon, ginger and tUl'rneric. 



Processed spices 

We know very well that natural spices cannot remain long 

with original aroma, flavour, taste etc. Then, what are ·the 

1l1ternFltives? There como processed spices llko 

l. Spice essential oils 

2. Spice olooresins 

J. Spice essences and emulsions 

4. Spice decoctions 

5. Other processed spice products 

Spice essential oils 

Aroma ;~nd mon)' of the f ln~ouring characteristics nre 

imparted by essential oils, ext("acted from the ground material 

by dist i llnt ioo. Us-e of essential oils o\lercomes tho fla\lour 

\loriability as they are constant in flavour character. Bu t the 

disad\lantage is in certain spices especially pepper and ginger 

where the valatil~"'oil gives only odour of the spice, the bIte 

principles being non-volatile do nat appear- in the essential 

oil. 

Spices 01eores1n5 

This represents almost the total fla\lour of spice. These 

are extremely concentrated products, obtained by sol\lent 

extraction and contain all the flavou("ing ingredients soluble in 

the particular solvent used. 

As the name implies, oleoresin consists of a blend of 

e5serltiai oil and resinous matter, soluble in the particular 

solvent used. 

impol" tan t. 

preferred. 

Selection of 501\lent for the extraction is \lery 

Generally, alcohol and food grade acetone are 
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Spice essences Bnd emulsions 

l:3ecause of the high concentration of eS5ential oils and 

their iimited solubility, dilutions have an 'oleoresins and 

important role. This is achieved by use of solvents lIke 

glycerol, porpylene-glycol and iso-propyl alcohol. 

Spices decoctions 

This is an extract prepared by boiling spices in presence 

of water or vinegar. 1he resultant liquor is called a 

decoc t ion. Such decoctions have the advantage of being sterile 

and soluble, but as the water is not a good solvent for flavour 

constituents of spices, only a very small percentage of flavour 

is extracted. 

Encapsulated spices 

Most of the essential oils are extremely volatile and are 

lost during storage of either ground spices or dispersed spices. 

This can be prevented by encapsulating spice oils and oleoresins 

by spray drying or some other method of obtaining an impermeable 

shell. This locks in the aromatics and thereby increases their 

shelf-life. The base normally used are gum acacia or gelatine. 

Fat-based spices 

The standard spice extractives are presented in a fatty 

carrior which maybe either li'luid {e.g. a vegetabte oil} or 

solid le.g. hydrogenated nut oil). Such products are designed 

for incorporation dir'octly into any other fat component of' a 

product. 
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Comparison of troditional and processed spices 

Ground spices 

Disadvantages 

Variable flavour quality 

Variable flavour strength 

Unhygenic 

Often contaminated by filth 

Flavour loss and degradation 
on stor3ge 

Discolouration duc to tannins 

Advantages 

Easy to handle and weigh 
accurately 

Slow flavour release in 
high temperature processing 

Processed spices 

Disadvantages 

Essential oils 

Flavour good but incomplete 

Flavour often unbalanced 

No natural antioxidants 
present 

Rapidly sophisticated 

Very concentrated - hence 
difficult to handle and 
weigh accurately 

Not readily dispersible, 
particularly in dry 
-produc t s 

Qleorasins 

Disadvantages 

Flavour good but as 
variable the raw 
material 
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Advantages 

Hygenic, being free from 
all bacteria 

Reasonable standard 
flovourin9 strength 

Flavour qu~ity consistent 
with the source of raw 
materitll 

Free from enzymes 

Free from tannins 

Stable on stOl"'age undel"' 
good conditions 

Advantages 

Hygenic, being free from 
bacteria 



Very concentrQted -
hence difficult to 
handle and weigh 
accurately 

Range from liquids to 

Encapsulated spices: 

Disadvant~ges 

Concentrated usu311y 10-
fold so that weigh-
ing is difficult 

I. 61 ack pepper 

Ciln be stDnc!~r(llsed for 
flavouring strength 

Contain natural 
antioxidents 

Free from enzymes 

Huve long shel f-l i fe -·under 
ideal conditions 

Advantages 

Aromatics fully protected 
from volatile loss and 
degradation 

Long shelf-life under all 
conditions 

Readily incorporated into 
food mixes 

Free from objectionable 
odours 

Hygenically excellant 

Free from enzymes 

Low willor r.d'n"tent 

Pepper (Piper !!igrum L.) is the most important exportable 

spice grown ifl India. 

Important products from pepper -

1. 

3. 

5. 

Black pepper 

Pepper oil 

Piperine 

7. Cnnned pepper 

2. 

4. 

6. 

White pepper 

Pepper oleoresin 

Dehydrated green pepper 



Black pepper 

Pepper, when ma.tured (as indicated by one or two red 

berries in ,1 vine) is harvested, despiked, cleaned off pin 

heads, nnd dried on a concrete floor, bamboo mat or high donsity 

polyethylene sheet under sun till It is crisp. The dried pepper 

should have a moisture of 8-10% (1/3 of green pepper is the 

normal dried black pepper). 

To improve colour of dried product and to reduce the 

drying time, harvested green pepper is to be soaked in hot water 

for 6 

ca lIed 

min.ute and and 

'blanching'. 

then dried under sun. This process is 

The dr' led black pepper should be free from cowdung and 

other extraneous matters (lot of export regulations are there on 

extraneous matters like bird excreta, cowdung etc.). 

Wh i te pepper 

White pepper is prepared by removing the outer peri carp 

(skin) of the harvested berrIes by anyone of the following 

techniques 

a) Water-steeping technique 

i) us lng ripe fresh berr ies 

ii) using dried berries 

b) Steaming or water-boiling technique 

c) Uecortication tochnique 

a) Water steeping technique 

i) Using fresh ripe berries This is the traditional 

method in which the harvested ripe spIkes or berries are packed 

in gunny bags or steeped as such in water tanks or running water 

for 7-10 day~.. The pin heads and light berrie$ which float are 

separated. fhe remaining bigger berrios are stirred 2-3 times 
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daily. Once the skin is sof tened tl10y are rubbed by hand or 

trampled to remove the outer softened skin. 

berries are sun-dried and sold as white pepper. 

The desk inned 

Ii) Using dried berries The dried black pepper berries 

are steeped in water for 10-15 days, whereafter they are 

removed, rubbed, washed thoroughly, steeped in bleaching 

solution, drained and sundried. 

b] Steaming or boiling technique 

This process consists of steaming or boiling of fresh 

mature ripening berries for about 15 min. rhe boiled or 

softened berries are de-skinned, washed, bleached and sun dried. 

The marketability of white pepper depends on white colour 

and boldness of berries. 

c) Decorticatiion tedlniques 

White pepper is also prepared by decorticatIng block 

pepper in decorticati~g machines. Orawbacks in this process are 

(i) lar!Je bredkaye of berries, (ii) lack of uniformity in shape 

and surfc.H;e. 

Processed tender green pepper 

Semi-mature green pepper is used to make pickles. Green 

pepper berries are harvested and pickled fresh in 2% brine 

(common salt solution) or in 12-651 brine with vinegar etc. 

eFTRl has developed steaming and rapid drying technique 

to dehydrate green pepper in order to preserve the green colour 

and stored for a year or more. This can be consumed by simple 

reconstitution (steeping in water) as in case of green peas. 
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Composition of pepper 

rhe bulk dens! ty of pepper ranged between 425 and 850 

g/litre. 

Stul'{:t1 accounts for J/dJ in black popper nnd ~G.5'1 In 

white pt~pper. The Kerala types like Kottanadan, Kumbhnkodi and 

Kuthlravalli ilre high in piperine while the North Kanara types 

are low in pi~)erine. 

Pungent principles 

The alkaloid piperine is the major constituent 

responsible for the biting taste of black pepper. Other pungent 

alkaloids are chavicine, piperidine and piperettlne. Piperine 

content in most pepper varieties ranged from 3-6%. 

011 of pepper 

The chllracteristic aroma of pepper is due to the volatile 

oil present in perica~1? which rnnges from 2-6%. The lower 

priced grades of pepper like damaged or broken fruits of pepper 

serve as an economic raw material for pepper oii. 

Pepper oleoresin 

I t is the concentrate of all 

(aroma, taste, pungency and related 

truly recreales, when diluted, the 

original natural material. 

Uses 

the flavour components 

sensory factors) and it 

sensory quaii ty of the 

Piperine 

is a valuabi,:! 

has no m~rked physiological 

adjunct in the flavouring 

action. Pepper 0 i 1 

of sausages, canned 

meats, soups, table sauces, perfumery and in medicine. 
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II. Cardamom 

two 

The green colour of 
important parameters 

cardamom and the cnpsule 

to be observed in the post-harvest 
operations-. The cardamom oil is- corrmerciaUy more impof'ttlnt 

Llinn L i1 c f<)rrnor irnpllrts f u 11 ftnvour of 

cilrdilmorn. I'he flavour of cardamom oil is determined by presence 

of various hydrocarbons, alcohols and esters in the oil. Among 

them, the major chemical constituents are I,S-cineole and alpha

terpinyl acetate. A high terpinyl acetate and low cineole in 

the oil impart sweet flavour to the oil while 6 high cineole 

content impart more of a camphoraceous note to the oil ~hich .!2 
not desirable. A washing in 2% sodium carbonate fixes the green 

colour of cardamom. 

III. Ginger 

Ginger is exported mainly as dry ginger. lJry ginger is 

preparod of tar part il'Llly peeling off tho outor skIn of rnw 

gingor and thon sun drying for 10-12 dilYS to a moIsture loved of 

10%. Bleached tlry ginger is prepared by dipping dry ginger in 

fresh slaked limo solution followed by sun-drying. 

Dry ginger is used to make ginger oil, ginger oleoresin, 

ginger essence, soft drink or non-alcobolic beverages and 

vitaminised offervescent ginger powders are used in soft drinks. 

Chemical composi t ion 

Volatile oil 

Crude fibre 

Starch 

Acetone e.xtract 

1. 25-2 .8% 

1.4-8% 

1.0-50% 

3-8% 
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Products from ginger 

I. Gingor' pnwdor I t is II componont in curry puwdor 

rocirlOS. It is also used in preparing ginger !Jeer, ginger wino 

etc. 

2. Ginger oil It gives the aroma of ginger. I tis 

devoid of the pungent taste (bite) of the spice. Oil is light 

yellow in colour, chief constituent of ginger oil is 

sesquilerpene. 

J. Gin~Jer oleoresin It is the total extract of ginger 

containing all flavourIng principles of spice i.e., it contains 

both the essential oil which gives aroma of ginger and the 

resinous part which gives pungent taste. Oleoresin content 

varies 11-6%. Gingerol, the main pungent principle in the 

oleoresin is ab~ut 18-20%. 

4. Cry!..;tallised ginger and cancH.d ginger Fresh ginger 

is used as tho raw material. 

products. 

Low fibre ginger is used for these 

IV. Turmeric 

Turmeric after harvest is washed well to remove adhering 

5011 and coo~ed in boiling water for hI" under slightly 

alkaline conditions. The cooked material is dried under sun for 

6-8 days. To smoothen its external surface and to improve 

colour, dried turmeric is subjected to polishing by sprinkling 

small quantities of turmeric powder. 

TIle <lverage compos i t ion of 

protein 8%, carbohydrates 63%, 

curcumin (total colouring matter) 

dried turmeric is moisture 

fibre 7%, volatile oil 

3%, non-volatile matter 9%. 
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Colour of turmeric 

'he yellow ('.<)lour of turmeric 

pigment called curcumin. Turmeric 

i5 due to an orange yello 

contains 2.5-6% cUt"'cumin 

Pure cureulllin is an orange-yellow crystalline powder insolubl 

in \I\Idlol', ~,ul\JIJlu ill nlcohol nnd in ocotic neld. 

Products from turmeric 

1. Turmeric oil Turmeric contains 3-5% volatile oil 

The oil is pille yellow In colour. 

25% zingiberene. 

1 t contains 6% turmerone! 

2. Turmeric oleoresin 

extraction of ground spice. 

It Is obtained 

Acetone is a good 

by solvent 

sol vent for 

oleoresin extraction. Curcumin, the main colouring matter, 

forms DUOUt one third of good quality oleoresin. For commercial 

use, 0100re5i" Is mixed with a suitable vehicle or solUbilizeI' 

suetl as .propylene glycol, polysorbate or vegetable oil, so that 

handlinf:] is e,lsief'. . . 
v. Tree spice:; 

Cinnamon 

The fl3vouf' components of commercial importance are bark, 

bark oil, bark oleoresin and leaf oils. Leaf oils contain 70:_, 

eugenol and 5t cinnamaldehyde and barkspoils contain 75';G 

cinnamaldehyd'~ and 6% eugenol. Bark oleoresin, bark ()il and 

lea1 oil U.re used u.s food udjuncts. 

Clove 

Clove buds, stern and leaves on distillation yield 15%, 5% 

and 1.5% essential oil respectively. Clove bud oil is superior 

1n (.juality compared to stem oil and leaf oil. 
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Nulmey 

1\0111 nut {\IH! 11)(\4'0 

UIOllllc,IL cO":j)o!lltl'Hl of nllt 

the same. Main components 

nnd pinenes. 

SMChettlnr 

",,'A C:()lJIrnAf'I~ll'dly var'Y IUIIIOI'l"nl. 

n.utl maco ossontinl ul1 I"Ir'o nlmosl 

of the oil as myristicin, elemicif'l 

1=0=1 



Non 

pnOPI\GI\11UN 0'- SPlCES 

J. HEf.N\ 

Nation[ll HC50ilrch Contre for Spices 

P.O. Marikunnu, Calicut - 673 012 

aVililnbility of qual i t y planting materia} 

ImfJorti1nt constraint whir.1! iml t .. productivity of spic(>s. 

is an 

Clonnl 

propagation techniques like cuttings, layering, grafting, and 

mlcropro~agation methods are available in spice crops which could 

be adopted for commercial multiplication of high yielding lines. 

BLACK PEPPER 

Pepper is propclga ted conventionally through 2-3 noded 

cuttings of runner shci"'ots. A rapid multiplication method with 8 

multiplication ra.l;e of 1:40 is standardised at N.R.C.S. Pepper 

could also be grown 85 bushes by plant1ng~ rooted cuttings of 

fruiting branches. 

flo ...... ering throughout 

fhese bush pepper have added advan tages of 

the season and could be grown in pots 

wi thout any suppor t. Grafting of piper nigrum on to Piper 

colubrinum, which is r'esistant to Phytophthori:l foot rot has been 

standardized for both runner and laterat branches. in vitro 

methods [or micropro):,8g1Jtion of biuck pepper using short tip 

explants ilre availabll~ with a multiplication rate of 1:8. 

CARDAMOM 

Cilrdi:lmom is propflgatcd from seedlings or vegetatively by 

suckers. 8eing a cro!,s polLinated crop. propagation through the 

latter method is 

yielding clumps. 

id(~al gor generating true to types of high 

A ri:lpid propagation technique for production of 

suckers through trench method is developed at N.R.C.S. The 

microprOpi:lgalion tectHljque is being made LJse of for multiplying 

high yieldirH} varieties of cardamom ilnd for supplying disease 

free planting material:;. 



GINGER 

Clonnl multiplication is tile only way to multiply gingor 

since ginger does not set seeds in natural condition. Ginger is 

propagated traditionally through 3-5 em long rhizomes weighing 

70-- 'Ill q. 

In vllr'o pr'l}pf\~Jiltion tllcllnlquos. Pr'otocols for production of 

pathogen free planting material through tissue culture are 

standardised. 

TURMERIC 

Turmeric is commercinlly propagated through finger or 

rhizomes wi th one or 2 buds. ~ vitro techniques are available 

at present which could be used for rapid multiplication of the 

crop. 

NUTMEG 

Ident i fica t ion of the sex before the tree flowers is 

difficult when propag?lted throug seeds and hence the need for 

vegetative propagation. 

Nutmeg can be propagated through cut~ing. layering and 

However the percentage success is very low for budding. 

commercial mul t ipi ica t ion. Epicotyl grafting of nutmeg 

standardised at N.R.C.S lS used for large scale multIplication of 

tomille plants. 

rna Labar i ca and 

Though difforent wild root stocks like Myrislica 

MyrisliCfl beddomii were used for grafting, the 

percentagE! success was very 101"1. Graf t ing on M. fragrans rot 

stock was the best. A success of 00-95% was obtained when 

grafting was done on 20-30 days old root stock. 

CINNAMON 

Cinnamon is the dried inner bark of Cinnamomum verum prest. 

A lot of variation exists in the seedling progenIes of cinnamon 

and these variations aro mostly reflected on the yield and 

quality of cinnamon. Clonal propflgation of this spice is 
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essential to preserve the characters of the mother plant since it 

is 0 cross pol Ilouted crop. 

"II" I "I I ' " I y I III ""'II, ." I I I "<1" ,",.1 

crops, 7D-BO'X, of tho cuttinqs I1nd 1l1yorlnCJ cnulcj bo roolod 

CLOV I 

Clove Is propagatod through seeds for J t 5 commorcial 

multiplication, Howevor, vegetatIve propagation techniques like 

approach grafting is available for its multipLication. Approach 

grafting Ciln bo done round the ynnr, but tho hBSt f'nriocl for 

graf linn is Soploilibor-Novomber, 11115 tochnique hllS (\n added 

advantage of reducing the pre bearing period . 

••• 

bck/ 
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CUL TIVAT ION OF SEED SPICES IN INDIA 

~.K. Sl\D AN AND AN 
National Resf'nrrh Centre for Spices 

Calirut - 673 012 

India is the world's largest producer, consumE'r lind exporter of 

seed spices. rhe most important seed spices grown under different 

a~Jro-climatic zones are coriand('r, cumin, fenugreek and fennel. These 

spices are no! ~mly important as ifems of home consumption but aJso 

earn foreign e)< change. The area production and productivity of 

important seed spices and the states in which they are grown are given 

below: 

Table "rpcl. nnd Production of important seed spices grown in India 

Seed spices Area Production Productivity Staies growing 
(ha) (01. ) (kg/ha) 

Coriander 33'.910 211500 632 Andhra PrAdesh 
Rajasthan 
Madhya Pradesh 
Tamil Nfldu 
Karnatakn 

Cumin 1.11730 71780 545 Gujflrat 
ROjosthon 

Fenugreek :,4250 34040 1117 Rajasthan 
Gujarat 
Uttar Pradesh 

Fennel 15960 17830 994 Gujarat 
Rfljflsth<l.n 
Ullnr Prndesh 



The causes for low rroductivity of these seed spices are due to 

cultivotion in morginfll lnnds with f)oor fertility, lack of imf)roved 

varieties and poor adoption of package of practices including disease 

and pest management. Slow as well as poor germination with hIgh 

incidence of disp-asc!i like wilt, powdery mildew, Bnd lack of response 

to fertilizer are some of the important factors responsible for low 

productivity. 

Coriander (Cof'iandrum sativum) 

Coriander h<ls i Is origin in Medi terRnel"n region. It is the 

condiment in use from earliest time of mankind. The green leaves and 

stems of young plants are in use in every day cookery and 50 also the 

seeds. Cordials and toilets are prepared from it in foreign countries. 

The Moroccan and Russian varieties contain high volatile oil up to 1.0% 

in seeds and hence pre-ferr'ed for distilling oil whereas Indian variety 

has only 0.2% oil. The essence of coriander is used for flavouring 

biscuits, cakes, jellies, et,:. It is a cClrrninative, refrigerant, diuretic, 

tonic and aphrodisiac. Seed analysis - 11.2% water, 14.1% Rlbuminoids, 

16.1% fat, 21.5% carbohydrate, 32.6% fibre and 4.4% ash. 

Adaptation and soi 1 It is grown as dry crop in black cotton salls 

and heavy clllyPy soils and also uS [In irrigal('d crop in r~d Jonmy 

soils. It is a typically black cotton soil crop. 
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Vorieties lhe important varieties under cultivation an·d their 

charncteristic fealurps are as follows: 

Coriander varieties 

Variety P('diGI'~)e ViI-·lel Crop GrDln Essentinl 
(kg/ha) duration siz~ oil (%) 

(days} 

Co-2 Reselec:tion 520 90-110 Medium 0.40 

Guj.Cori-2 ReseJec tion 1450 110 Bold O.qO 

RCr-'ll H(',uf't'('nl 1(100 litO Small 0.25 
selection 

Sadhnna Mnss 1025 100 Medium 0.20 
£.election 

Swalhi Mass 885 83 Medium 0.30 
select ion 

Co-~ Pure line 650 86-104 Medium 9.40 
selection 

CS-?87 Heselection 600 78-97 Medium 0.38 

Sindhu Mass 1050 102 Medium 0.40 
selection 

Distribution: Thl? crop is grown in lndia, Russin, Morocc:o , Asia minor, 

Centru] Ew'ope. 

For seed purposes it is grown in field 

srfl\(' nnd {fW !)f'P('n \C'nv(''S n~ J'Ol'I-\w'rb In v(,~f'\nh\f'! rlr'll'(\l:'n. 11 Is 

grown as a pure (:rop and as a mixed crop as well. As a pure crop in 

garden land and as a mixed crop with cotton and black gram in dry 

lands. In Southern districts of Tamil Nadu coriander-cotton mixed 

crof1ping is v~ry common. In () mixed (TOf1ping experiment In Tomil Nlldu 
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coriander yielded 200 kg per hectare with only slIght decrease of cotton 

yield. Howtioll in ear'ly roinf<J.ll regions in dry lund is gingeUy 

(early crop) followed by r;oriander as lete crop or coriander flS early 

crop Dnd Bengu\ gram in Jate season. In Mysore coriander is mixed 

with hl;')rk ar'nm or grown flS n ptwr' crop. 

Cultivation detaJls The field is ploughed 4 or 5 times and the 

"mericarps" obtained by splitting the seeds into two by pressi~ under 

feet are SO\NO Ilt 10 to 15 kg per hectare and covered by country 

plough. 1n North 1ndia it is sown in winter season and in Tamil Nadu 

during North-East monsoon period, in Mysorc and parts of Tamil Nadu, 

it is raised during May to AugUst and October to January. In Punjab 

the seed rate goes up to 25 kg. per hectare. One or two hoeing Bnd 

weeding ~re given. The crop matures in 3 to 3'; months. 

In gardenland, manuring with 10 to 15 Cflrtloads of FYM per 

acre is dono belare last ploughing. The crOI2J is grown in beds and 

once in il week irrigation is given. NPK fertilizers recommended per hB 

is 30- /10-20 in soils rich in potilsh 5I{1tu~. 

Harvesting is done (when seeds mature) by pulling out plants 

and they are dried for three or four days flS thick layers, threshed 

under feet of cattle. For small auantity I beating with stick is common. 

In coimb3tore, the pulled out plants are heaped with Sl100ts 

inside and roots outside and after D fortnight, threshing Js done. 

believed to enhan::e the flavour of seeds. 
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Tn dry land, 300 to 450 kg pr>r hectare is obtairlE'd and in 

irri!_lll\pll IlIllds t!ip ylf'lrt vot'les trom u~)ll 10 1000 kg slY!ds. 

Mrwknlinn : A f;nlRll qunntity is oxpnrlf'ri In Coylnn whf'rn It If; nnt ohle 

flavour and more purity. 

Fenugreek (Trigonella foenum) 

Introduction The fenugreek seed is extensively used as condiment in 

Indian cookery ~ The green plants are also used as a vegetable, 

gathered when they are young and tender and long before they begin to 

flower. 

Distribution Fenugreek is a native of Southern Europe and Asia and 

has been grown throughout, India and parts of North Africa as a 

flavouring matedal. Consider8ble quantities nre exported from India, 

Morocco, but the plant is mainly used 10Clll] y tor a variety of 

purposes. It is grown in Egypt and Sudan purely under irrlgatioin. 

Important Fenu9r'cck growing countries ace India and North Africa. 

Punjab is the dlief Fenugreek producing state. 

The F('nugreek is sui ted to the tracts of moderDte or low 

rainfnll <:lnci cnnnot be cultlvnted in high ralnfnll regions. Crop is 

grown on well drained loamy soils with irrigation. It is grown in 

hp8VY black cotton soils os [I roinfed crop in the early season. Crop 

can be grown in both the seosons - early and late. 

011 through tho year as a pot hp.rb for the kltchen. 
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Rotation: Fenllgrl?ek is grOINf\ as an early season crop in dry lands nnd 

it is possi.blc to take another crop in the same fiel d during the late 

monsoon. It i~ 9"own m. D f")ure crop of rrlixpd with rorinnd8r, green 

orflm nncl !)in!:wJ J I. j"..-_.IltJ~Jt·p('k I~ sown in nl1crnnt(' strips wll('n ralscd 

mixed with other crops. It is rotated with wheat, bengal gram or Jate 

season maize. Grown as an irrigated crop, it is generally followed by 

a grain crop like ragi or maize or other garden land crof")S. 

Fenugreek varieties 

Variety Co-1 RMt-l Lam SeLl 

Pedegree Reselection Pure line Selection 
selection 

Yield (Kg/ha) 680 1560 740 

Duretion(daysl 95 14!:i 90 

No. of [lods/ 
plont 31 4" 21 

No of seeds/ 
rod 17 ._1 15.& 15.0 

Diosgenin(%) 0.2 

Seed protein(%) 2.1. 7 21.0 53.0 

Cultivation The field for sowing fpnugreek is well prepared by 

working the hf>ilvy h1.,cl('d hilr'TOWS ..... ;111 Ih(' hpll' of ('orly rains. S(,pds 

are sown by seed drills. the lines being nine inches apart. Seeds are 

covered by working €I ligllt bladed harrow. The seed rate for a pure 

crC'p is 20 per he:dare. lhe seeds srr('ut quickly and visible above 

around in three days. 
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F0r ir-ri!lated r::rop. the field is well ~,.epared and manured 

heavily. Bed and channl."ls [Ire formed efter covering the manure. 

Seeds are sown hrOlldcast at the rate of 10 to 12 kg of seeds per I"lcre 

lhn ("'op Is ir-l'ionl('(\ r(,~lJlnrly. " Dono portion 

of pJnnfs is r(;>mnv('d for 91'('('n v<'90toble purros('<;. An int0rrui lurIng Is 

given to the crop two weeks aftpr sowing. The fpntlgrpek crop is 

rais('(l for (odd",' purposes in North Indin. The crop is harvest€'d at 

the time of seed setting for ttlis purpose. Crop takes only about 2i to 

3- months to mature. The plants are pulled out by the roots and 

brought over to the threshing floor where they are dried in the sun. 

Plants are be"ten with sticks to free the seeds from r-ods. Produce is 

winnowed >:ind cleanE"d. Further drying is given to sp.p.ds before their 

storage or sa Ie. 

Crop yields about 800 kg of sreds per ha when grmyn AS an 

irrigated crop. Yields very ~ depending upon the method of cultivation. 

Sf~eds -ere highly aromatic and con'nin about 2::'% of protein, g% 

of oil. 10% c<lrbohydrDte and ronsiderabl€' amcunt of fibre end resinous 

material. Thp flavour of the seeds is dlJe to the prespnce of an 

eS5('ntial oil containing coumarin. Seeds ere used vs a constituent of 

cUr'ry powelers an·:! e.s B condlment, end find many uses in medidne. An 

yellew du~ is rr'S'par~d frolT' the seed. 

• 
It is also a good cattle feed • 

Sef'ds ('('ntain two alkc"lf'ids nAmely choline and trigonf'llinc. It is elso 

used in veterinary mC"oidne. It is grown for fodder purpC'se in Punjab. 

0000000 

pvs/15xi9.1 
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TRENDS IN PRODUCTION. CULTIVATION. PROCESSING AND 

S'1'QRAGE OF CIII LLIES. HERBl\.L AND MISCEf.IANEOUS SPICES 

lit. 'I. PE.'rER 

N,l.tiotlil} RC'SC'il(ch Cpntre for spices 

C,11ic\lL-(,73 Ol~, K('r,ll" 

India has a wealth of many spices, 

special importance (Table 1 ~, 

Among these, 30 crops are of 

Table 1. List of seed and herbal spices 

Common name Botani,;al name Family Parts used as 
spice 

========"""'========"'========'"====="""''''======'''===''''''====='''="''''=''''''='''''''''=============== 

Chilli 

Aniseed (Anise) 

Basil (Sweet basil) 

Buy (LauL'el) 

Caraway 

Celery 

Chervil 

Chive 

Coriander 

Cumin 

D~ll 

Fennel 

~'enugreek 

Garlic 

Horsera.dish 

Marjoram 

Mint 

Mustard 

Onion 

~si(~!.'!!~ 

Pimpinella ~~ 

Ocimwn basilicum 

Laurus ,,"abilis 

Carum carvi 

A.pium ~1raveolens 

Allth0..:~ cer~ium 

Allium schoenoprasum 

Coriandrum ~~ 

Cuminuf,\ cyminum 

Anethur,) ~raveolens 

Foeniculum ~~ -----
Trigol\{!lla foel1U\"(\'.;P:: aecUID. 

Allium sativum 

Armoracia rusticana -----
I>larjorana horteosis 

Mentha species 

Brassiea ----- species 

Allium cepa 

Solanaceae Dried fruit 

Apiaceae Dried seed 

Lamiaceae Leaves 

Lauraceae Leaves 

Apiaceae Dried seed 

A.piaceae Dried seed 

A.piaceae Leaves 

Alliaceae Leaves 

Apiaceae Dried seed 

Apiaceae Dried seed 

Apiaceae Dried seed 

Apiaceae Dried seed 

Fabaceae Dri.ed seed 

Alliaceae Cloves 

Brassicaceae Roots 

Lamiaceae Cut plant 

Lamiaceae Cut plant: 

Brassicaceac Seed 

Alliaceae Bulb 



Origano 

~arsley 

Poppyseed 

Rosemary 

Saffron 

Sage 

Savory 

Sesame seed 

Staranise-tree 

Tercagon 

Thyme 

Origanum vulgare 

Pcl.rosel~nuru crispum 

Pap,lve!: sOlnnifcrum 

!!£_~l~~_nus officinalis 

Cr~~~ 

Salvia officinalis 

Satureja species 

Sc~:!:__~~ 

Illicium ~ 

Artemisia dracumcull.ls 

Thymus vulgaris 

Lamiaceae Dried leaves, 

stalks and 

floral parts 

Apiaccac Leaves 

f'ilpilvec,lceae Seed 

Lamiaceae Entire plant 

Iridaceae Stigmas 

Lamiaceae Leaves 

Lamiaceae Flowering tops 

Pedalliceae Seed 

Illiciaceae Dried seed/fruit 

Asteraceae Flowering tops 

and leaves 

Lamiaceae Leaves, flower

ing tops 

It includes major crops like chilli, onion and garlic. Onion and 

garlic are now crops of commerCI;! and are dealt extensively by organisations 

like A!;sociated Agricui~ural Development Foundation (National Horticultural 

Research and Development Foundation). The ecological r~quirerncnts for the 30 

listed species are as varied as coriander in arid areas to celery in temperate 

cool climdte. The edible part p~rtains to dried s~ed in fennel, dill, mustard 

and sesamum to dried leaves in origano and parsley. Botanically. the 30 

species belon'j to families from Alliaceae as in onion to Apiaceae as in 

coriander, <.:umin and dill. 

The seasonal spices are classified into five groups - pungent spices, 

aromatic fruits, umbelliferous fruits, phenolics spices and coloured spices 

(Table 2). 
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Table 2. General cla!'lsific"tion of seasoni'll" spices 

:;: ===== "''''= :==.:= '" = "''' '0:;: =:;:====== ==:::: == '" = =:;:= = =""=="'=======::=""== "" ==: =", 

1. Pungent spicc's : 

Chilli, Mustard and Hurse radish 

2. J\['olTlill:ic frui.ts/seed!; 

3. UmbelliferouH fruits/seeds 

Anise, Fennel, Caraway, Dill, Celery, Parsley, 

Cumin, Coriander 

4. Phenolics sp(~cies containing eugenol 

Bay leaves 

5. Coloured spices 

paprika, Saffron 

Majority of the spices are umbelliferous fruits. The seasonal spices 

further vary in their nutritive composition (Table 3). 

Table 3. Nutritive cOIIII!.f)!;itioll of sCilsonal spices/lOO 9 of edible portion 

spices 

Chilli 

Basil 

Bay 

Caraway 

Celery 

Coriander 

Cumin 

Dill 

Fennel seed 

Garlic powder 

MarjOram 

Mustard 

l'hi<1mine 
(mg) 

0.59 

0.15 

0.10 

0.38 

0.41 

0.26 

0.73 

0.42 

0.41 

0.68 

0.29 

0.65 

Ribo[lavin 
(mg) 

1.66 

0.)2 

0.42 

0.38 

0.49 

0.2] 

0.38 

0.28 

O. ]6 

0.08 

0.32 

0.45 

Niacin 
(mg) 

14.2 

6.9 

2.0 

•• 1 

4.4 

3.2 

2.5 

2 •• 

6.0 

0.7 

4.1 

8.5 
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.. 
J\scorbic acid 

(mg) 

I) 3. 7 

61.3 

46.6 

12.8 

17.2 

12.0 

17.2 

12.0 

12.0 

12.0 

51.5 

22.1 

Vitamin A 
(lU) 

6165 

290 

545 

580 

650 

175 

175 

175 

1040 

175 

550 

195 



Onion 0.42 0.06 0.6 14.7 175 

Or:iq,lnllm 0.14 0.04 (,.7 1 /:.0 1010 

Parsley 0.17 1. 23 7.9 392.0 1090 

Poppy seed 0.69 0.18 0.9 12.0 175 

Rosemary leaves 0.51 0.04 1.0 61,3 175 

:1."1" 0.1>-, ". ,., ',.1 1',11 ).I't'l 

:;, 'tl.llll' '"I n,·,·,1 '1.110 11.1 , ',.1 I J.. 0 101'. 

'l'arr:ayon U ,:lJ 1.34 '.9 12,0 175 

Thyme 0.51 0,40 '.9 12.0 175 

.. =""~="',.== ._;;..;"'="'-"=="'== .... ~"'''' ... -'''''''''''',. .. =_.=='''==''' .. ''''==''',.'''',.=_''''''='''==_.==,.="''''==''''''=.z===''''''==== 

Source: Research 900 Laboratories, St. Louis, M,O. 

Sesamum seed has thiamine content as high as 0,80 mg/lOO g, Chilli 

has a higher content of riboflavin (1.66 mg/100 g) and niacin (14.2 mg/100 g) 

.md vitamin A ((,16S IU/100 '1). 

acid (39'2 mg/l 00 g), 

P.:lrs1ey has the highest cot)tent o[ ascorbic 

Chilli b,!ing a major seasonal spice, demands a better exposition, In 

India, Chilli is grown in almost all States (Table 4). 

'i'iliJif'! 4. Arca, prcx:luctlun .1l1d aver:agc yicld/hil of chillis in India 

State 

Andhr:a Pradesh 

Assam 

Bihar 

Gujarat 

Har:yana 

(1991-92 ) 

Ar:ca 
('000 hal 

217.9 

12.5 

5.9 

13.5 

3.7 

lIimacha 1 Pr:adcsh D.S 

Janunu & K<lstunir 0.8 

Karnataka 122.7 

Kera1a 0.6 

Madhya Pradesh 43.9 

Mahar:asiltr:a 129.4 

Manipur 4.7 
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Production 
(' 000 tonncs I 

260.4 

7.6 

5.1 

15.9 

'.2 

0.2 

0.' 

35.1 

0.6 

9.7 

67.5 

2.8 

Yield 
(kg/ha) 

1195 

608 

86' 

1178 

1135 

.00 

500 

286 

1000 

221 

522 

596 



Meghalaya 
Nclgaland 

Ol:issa 

Punjab 

Rajasthan 

Tamil Nadu 

Tripura 

Uttar Pradesh 

West Bengal 

Arunachal Pradesh 

Delhi 

Mizoram 

Pondicherry 

All India 

1.8 
0.1 

90.4 

2.7 

39.5 

S6.0 

1.5 

19.3 

SO.5 

1.1 

Negligible 

2.9 

Negligible 

822.4 

1.0 
0.3 

75.6 

4.2 

34.9 

32.0 

0.7 

15.2 

39.9 

1.1 

Negligible 

2.3 

0.1 

616.5 

555 

.36 

1555 

•• 3 

571 

'67 

7 •• 

790 

793 

750 

Andhra Pradesh has the highest area and production followed by 

Maharashtra and Karnataka. Productivity of chilli is the highest in Punjab 

(1.55 t/ha) followed by Andhra Pradesh (1.20 t/ha). Productivity is: the lowest 

in Madhya Pradesh (O.22 t!ha). India is a major exporter of chillies. During 

1992-93, it exported chil.lJ.es worth Rs. 678.6 million (Table 5). 

Table 5. Export of seasonal spices from India 

commodi ties 
Quantity 
(tonnes) 

1991-92 
Value 

(Lakh Rs.) 
Quantity 
(tonnes) 

1992-93 
Value 

(LakhRs.) 
==",,,,=,,,===========-===,,,===,,,=",,,,====,,,===,,,,,,,========================================= 

Chilli 33398 9790.6 16850 6786.6 

Coriander 9228 1190.4 13550 1991.5 

Cumin 1460 589.5 2080 1176. ·9 

Celery 2782 463.7 2750 418.3 

Fennel 1663 362.7 2650 635.8 

FcnuyJ:"Dck 4'l41 424. I 48')0 521.2 

Garlic 9894 763.3 7700 716.9 

Source: Spices Board, 19'):1; 20th Meeting Agenda. 
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A large number of production constraints limit chilli production in 

the country (T.J.ble 6). 

1. Chillies : 

n.) ll1ci(km:e ul 1(~i1t cllr:l nnJ uacl('ri;,1 wilt 

bJ l\hscnc~ of varielies high in capsaicin, oleoresin and capsanthin 

cJ Absence of hybrid technology 

2. Cori.J.nder, cumin, fennel and fenugreek 

al Slow seed germination 

b) Poor establishment 

cJ Lack of adequate and consistent response to application of NPK, 

high incidence of diseases like cumin wilt, cumin blight and 

powdery mildews 

d) Lack of frost resistant varieties in coriander and fenugreek 

e} Lack of hybrid varieties ~n coriander, cumin, fenugreek and 

fennel 

Among the production constraints, incidence of leaf ~rl and bacterial 

wilt are major problems. Chilli hybrids which are ea:-ly, high yielding and 

disease resistant are yet to take root in India. 

diseases limit chilli production (Table 7). 

A large number of complex: 

Table 7. complex: diseases in chilli 

Complex: dLseases Causitive organisms 

Pepper virus complex: Two strains of TEV, a common strain 

of potato virus Y and pepper virus 

Leaf curl complex: Tobacco leaf mottle curl virus, 

pepper mottle virus, mites, thrips 

and aphids 

-142-

Resistant 
varieties, i'f any 

Myliddy 1, 

Myliddy 2, 

Tennelveli 

Tennelveli 

8
3 

• 

B
'6 



Rapid decline 

Musaic cUlIlpicx 

v""i "r,·,·t 11111, "Ilyl "I,hl Il"t·" ,·"t"tl,·j., 

Fu~~ equi:~cti and Hh~zoctonia 

~"i:. 

l'oliltl.) virus Y, PuL.,ll.) VilU!; X, "'-11.1, \.i-i, 

'rEV, Alpha alpha mosaic virus Puri Orange " 

Moria disease Lack of crop rotation, accumulation 

of organic matter, high soil 

temperature and several fungi 

Kondivenum 

These include pepper virus complex, leaf curl complex, rapid decline, 

mosaic complex and moria disease. Varieties like Myliddy land Myliddy 2 are 

identified as resistant to leaf curl complex. The economic loss due to a few 

major diseases hdVC h('cn w<ll"kcd out (Table 8). 

Table 8. Economic loss due to disease incidence in chilli 

D~seases Econ~mic loss Reported by 

Leaf curl 100% Anon (1976) ... 

lhlct.cria1 salt. mt 9\ Cepcni.s aml [lutt..:.c (ielll ( 19741 

Mosaic by TEV 6.53\ Villalon (.1.975) 

Fruit rot by Alternaria 50% caurter et al. (1965 ) 

Leat curl causes complete econom~c loss. Research efforts are 

underway to evolve high yielding varieti~s of chilli (Table 91. 
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Table 9. Chilli varieties, their sources, suitable geog~aphical 

zones and yi~lrl evaluated under A.r.C.V.I.P. 

Chilli SotJ!:.'"ces Suitable Performance Rcma!:.'"ks 

vilr.ictip" (Q/hil) 

Andhr,l ,1yoLhi 1,.110 1,4,">,6.7.6 4-6 Stout f!:.'"uit, high seeded, 

Bhagyalakshmi Lam 1 

Kovilpatti 1,5,6 

J 218 Jabalpur 6 

Musalwadi Rahuri 1, j 

X 235 6,7 

pungent, 

pc!:.'"icaq) 

glossy red 

l.6-4.S(dry) Fruit length 8.2 cm, width 

0.7 cm 

3-10(dryl 

6.5(dry) 

1.93{dryl 

3.7(dry) 

F!:.'"uit pendent, length 6.1 

cm, girth 4 em, b!:.'"ight 

scarlet red fruits, 

tolerant to thrips 

Plant dwa~f, fruits long 

(10-11 cm) and thin, 3 em 

gfrth 

Average plant height 52.B3 

cm, fruit length 6.83 em, 

width 0.9,:} em 

Highly pungent, suitable 

for piCkling and export 

Ti.ll d,lte, six var-ipties were ("clCilsed in addition to varieties like 

PUSd Jwala, N1'46 1\, Pant Cl amI Pant C2. Tile findings under A.ICVIP hnve come 

up with ,1 set of agronomic practices to increase productivity in chilli 

(Table 10 l. 
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Variety 

Pant ct 

Local 

Pant Cl 

Table 10. Agronomic practices re~ommended for chilli 

Centre 

Fu.iZilbad 

Coimbatore 

Faiz3bild 

Type of cultural 
p:ract]._ces 

Ni trogen 

Ferti1.izer 

Reccmrnendations 

120-l_50 kg Nih", spl..it into 60 II.g 

basal <l.nd rest. in 2-3 equal 

quantities 

100 kg N/ha split into SO kg basal, 

SO kg top d:rc!'l~in<J ]0 nflP 

Application of 90 kg N/ha along 

with basal doses of 60 kg P20S and 

40 kg K
2
o/ha 

This iuc!utics (ertilizer applic,ltion in chilli. Rcscacch results arc 

also available for disease control measures in chilli (Table 11). 

Table 11. Disease cont.rol measures in chilli 

==:::===::===:::="':======="'====~="'==="""'===:"'=::"'=="'=:============"===="'=~=========="'=='" 

Sindhur 

Pusa Jwala 

Pusa Jwala 

Disease 

Fruit rot 

Dieback and fruit rot 

Fruit rot, Powdery 

m.lldcw dnd thrips 

Control measures 

Dithane M 45 to.2Sl) 2-"3 sprays during 

fruiting stage 

Seed treatment. wit.h ceresan wet (0.1\) + 

four sprays of Bavistin (0.05%) 

Three sprays at 15 days interval with 

combination of Dithane M 45, Karnthane 

(0.1%) and Met.asystox to.lll 
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Local 

Fusa ,Jw,11<1 

Disease and pest preventive spray schedule of Dithane 

complex (fruit rot, M 45 (0.3%) sprn.yed alternatively with 

dieback, thcips, mites monocrotophos (Nuvacrorl 40 ECl (O.5 kg 

and pod borers) a.i./ha) 

llactel-ial lc.:'Il siJot. 

,,0<1 fruit. rot 

PrevenLive SPU1Y 01 I\grimycine (100 

ppm) + Blitox IO_J'~) d\lring r<liny SC<lson. 

3 sprays in October ~ Dithane M 45 (0.25%) 

at 15 days interval from last week of 

November to ,January 

Now control meaSUres are available against diehack, fruit rot, powdery 

mildew and bacterial leaf spot. Control measures have also been worked out 

against major pe~;ts of chUli-like podborer and pest comple]{ (Table 12). 

Variety 

G 4 

G 4 

Table 12. Pest control measures in chilli 

Pest 

Pod borer 

PBs t complex (Pod 

Control 

Cypermethrin (0.1 kg a.i./ha) 3 sprays 

fortnightly 

Chlorophyriphos (0.5 kg a.i./ha~ sprayed at 

borer, mites, thlips 15 days interval 

and aphids 

Recently, a good number of vaneties high yielding and suitable for 

processing have been evaluated under AICVIP (Table 13>. 
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Table 13. Rocent chilli varieties under evaluation 

$uurcn 

=~~=~~=~==~==~======~~~~===~==~==================== 

'J'C i IJAHC 

KCS-l K'lly<lllpur 

1'11",,1,· -', R,llLll i 

DPLC Dapoli 

LAL-248 Lam 

BL-21-2 Bhubancswar 

TCA-2B3 Jabalpur 

CA-2l9 KAU 

x-235 (Check) Lam 

T-218 (Check) Jabalpur 

Attempts are also made to evaluate chilli varieties for contents of 

oleoresin, total extractable colour and capsaicin. The oleoresin content 

varied from 9.65% in TC 1 to 15.4% in LCA-206 (Table 14). 

Table 14. Quality parameters of a few selected chilli varieties 

Varieties 

LCA-235 

KCS-l 

LCA-206 

TC-l 

Se1-1 

KAU Cluster 

Jawahar-218 

LCA-Z48 

Mussalwadi 

TC-2 

Vitamin-C Oleoresin Total 
(my/lOO g) (~) cxtrilct"b1c 

145.20 13.40 

145.20 10.00 

145.20 15.40 

149.20 9.69 

220.00 13.90 

220.00 10.00 

176.00 9.70 

176.00 11. 00 

176.00 9.70 

176.00 13.30 

-colour(ASTA) 
units) 

106.06 

112.12 

127.27 

96.96 

119.09 

136.36 

119.69 

106.06 

121.21 
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Capsaicin 
( '~) 

0.68 

0.49 

0.42 

0.48 

0.44 

0.52 

0.72 

0.48 

0.56 

0.58 

Crude 
fibre (%) 

22.70 

24.85 

28.93 

27.86 

31. 97 

31. 01 

26.00 

27.00 

25.10 

27.86 



CI\-586 

Ln~ill 

High 

Medium 

Lower 

U2.00 

).0:2.0\0 

12.40 

1 0\ .70 

118.18 

!IO.OO 

101-150 

70-100 

10 

0.64 

0.70 

l.OO-l.SO 

0.25-0.75 

U.ll-U.l,") 

26.50 

;>.10 

Capsicu!!! ~ and Cdpsicum chinenesc arc recenth' analysed to 

contain high values at capsaicin (0.92%), oleoresin {34.40%) and colour {SB.62 

ASTI\ uni ts) . 

Marketing 1.n chilli remal.ns a m<'l.Jor constrdint. The ma jor marketing 

centres are locateu in Maharashtra, Andhra Pradesh, Karnataka and Tamil Nadu 

(Table 15). 

state 

Maharashtra 

Andllra Pradesh 

Karnataka 

Tamil Nadu 

'rable 15. Major chilli marketing centr~5 in India 

Centres 

Nasik. N1ll1ed Nagar, SholaplJr f AlJrangabad, Nanded, 

Amaravathi. Lasalgaon 

Guntur, Warangal, 

Rajamundri. Nellore 

Dharwad, Mysore, 

Hyderabad, Cuddapa/l, 

Hassan, Bangalore. 

Ranibennur, Hubli, 8yadgi 

Vijayawada. 

Bellary, 

Po11achi, Ramanad, Madurai, Trichi, 'fhani, Dindigu1, 

VirlJdu Nagar, Sattur. 

'fhe marketIng channels for chillies are of n~ne types. The co-

operative type of marketing is yet to take a start in chilli ITable 16). 
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Table 16. Marketing channels for chillies and seed spices 

1. Producer- farmee to consumer 

2. Producer fdrmer to r8tililer to cunsumer 

ProJuct.!r farmer to wholesaler to consumer 3. 

<-
5. 

l'I,,,lu""1 r.1I 111<'1 1-0 wll,,1 <'~l.,l'~r to n"t,-,i l ... r I." "')11 ~ll\ll1<' r 

Producer farmer to conunission agent to wholesaler to 

consumer 

6. Producer farmer to commission agent to wholesaler to 

retailer to consumer 

7. Producer f.!\rmer to conunlSSlon agent to wholesaler to 

processing factory to spice trader to selling agents 

(within country and abroad) to consumer 

8. Producer iCll:mer to cc.:mmission agent to consumer 

enterprises (Hotels etc.) 

9. Producer f<lrrner to processor to commission agent 

(abroad) to retailer to consumer 

The commission agents still take a major share of conswner's price. 

Cost of cultivation in chilli is going up due to high cost of labour and plant 

protoction cbC'mic;Il~. Th~~ hired hl,lm,ln ["bour con5umes 18-221. of the total co~t 

of cultivation in Andhra Pracftosh. 

Table 17. Breakup of total prodUction costs in chilli (Rs.) 

Hired human labour 2505 3052 2779 
(lS.S5) (22.iS) (20.54 ) 

Bullock labour 685 507 596 
( 5.15) D.4.Bl (4..411 

Machine lahuur: " 307 195 
(0.61 ) (2.23 ) (1.44 ) 

Seeds 363 370 367 
( 2.73) (2.69 ) (0.271 ) 
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Manures and fertilisers 1825 225"8 2042 
OJ.74) (16.411 (15.09) 

P.P. cll('nliCl\l~ 2-170 28 1 ~) 2643 
{UI.58) {20.15 ) {19. 54) 

lrri.gat.ion 125 125 U.5 
{O. 94) (O.'H) ( O. ')2) 

DcpreC1<'1tion 216 '" 199 
(1. 62) (I. 32) (1. 47) 

Interest on working capital 431 499 '65 
(3.24 ) ( ).63) ( 3.44 ) 

Cost Ai 8702 11115 9411 

interest on fixed capital 151 126 139 
( 1.13) (0.91 ) (1. 03) 

Rental vdlue or owned land 2770 2747 2759 
(20.84) (19.96 ) ( 20.39) 

Cost B 11623 12988 12309 

Family Idbour 1665 77. 1219 
(12.53) (5.63-) (9.02 ) 

Cost C 13287 13762 13528 

Source: Eshwara Prasad, 'f., Reghuram, P., Satyanarayana, G. and Lekshmana Rao, 
M. 1980. Economic analysis of chilli farminq in Guntur district. Spice 
India 1 : 27-30. 

The spi<.:cs uther Lh,)n chilli, onion ,,-nd garlic have nOlL received the 

desired research attention. Yield gaps 1n a few o( the seasonal spices are 

Spices 

Coriander 

Cumin 

Fennel 

Table 18. 'field gaps in some of the seasonal spices 

Nation.ll <J.vcrilge 
(kg/hill 

61' 

283 

550 

Highest rcconled yield 
(kg/hal 

1068 

1457 

1060 

Yield gaps 

1. 72 

5.15 

1.92 

Source : Nair, M. K. 1989. Indian spices forg ing ahead for overall excellence. 
Spice !~ 1989. spic~s Board. Cochin. pp.228-233. 
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India has immense potentiality to grow these spices. Our proposed 

\-,''",., ..... ,. fOT- mi~r"II, ... ,I"nll"'l '11';"''''1 ;-'1 4nOO M'r. orh .... w"rl,l rl .... m . ..,nrl ir; .,lnn '1oin'1 lip 

10[" L:hi11ie~l <lud se(!u :jlo-'lCt:S ('1'do1e 1')). 

Table 19. India's proposed target of chillies and seasonal 

sl-'i<.:es export by :lOOO All 

Commodities PI'ojected world demand India's proposed target 

Chillies 

Spice seeds 

Miscellaneous SplCCS 

37,000 MT 

90,000 MT 

9,600 MT 

15,000 MT 

30,000 MT 

4,000 M'r 

Coriander occupie:; an area of 3.20 1akh ha during 1991-92 with a 

production of 1.48 lakh tOllnes (Table 20). 

Table 20. Area and production of seasonal spices in India 

Commodities 

Chilli 

Coriander 

Garlic 

Area 

822. 4 

319.4 

92.8 

1991-92 
Production 

616.5 

147.9 

364.0 

Area in 'aDO ha <lnd productlon in 'ODD M tonnes. 

The potentials for export of the minor spices are very high. 

.:are three main rcqionn for export (Table 21). 
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Table 21. Main international markets for chillies and 

1. WANA region (West Asia and North Africa) 

2. COllllllOnwc.,lLh or HUHsiil ilnd other E.!::. countries 

3. Western f:urorr-, USA, C:lnada, Jap"n and l\u"txalia 

=====''''======='"'''='''-=====''"======================:==='''=== 

The WA~I\. region is a very potent.ial a:cea. The GoverI)l"(\ent has t.aken a 

good number of measures to improve quali ty of minor spices exported. 

1\ large number of organisations work on Cllillies and other minor 

seasonal spices in India (Table 22). 

1. 

2. 

3. 

4. 

5. 

G. 

Table 22. Mdjor orgdnisations work~ng on chilli and annual spices 

Org<.lnisations 

Directorate of Vegetable 

Research (ICAH), Varanasi 

Central Institute of 

Medicinal and Aromatic Plants 

9cimap), Lucknow 

All India Coordinated 

Research Proj!~ct on Hedicinal 

and Aromatic Plants, NBPGR, 

IARI Campus, New Delhi 

National Botanical Research 

Io:o;titutc, Lucknow 

National Reseilrch Centre for 

Spices, Calicllt 

All India Coo):dinated 

Research Project on Spices, 

Calicut 

~'andate crops 

Vegetables including chilli 

f.1edicinal and aromatic plants 

Medicinal and aromatic plants 

Medicinal and aromatic plants 

Spices 

Spices 



, . 

I). 

Central l\,·.l_d Zone Research 

Institute. Jodhpur, R"l;asthan 

IllJi(1II C.\J d,lJlIOIll 1t'!!Il!,tn:h 

InstiLute, My',lUUmp~('I. 

Iduk.k1, KU.I:ala 

Cor L'lnder, CUffil.n, Fennel, Fenugreek etc. 

JI<.!lj'dl !lpicl)!1, CaCUill1\{)lIl 

Lorenz and Maynard (1980) compiled information on various climatic, 

soil and water requirement~; of a few annual spices grown mainly as vegetable. 

Parsley reguire~; an optimum range of lO-29"C for seed germination (Table 23). 

Table :l3. Soil temperature conditions for seed germination 

Annual Spices 

Celery 

Onion 

Parsley 

Chilli 

••• 
1.7 

••• 
15.5 

Optimum range 
( °C) 

15-21 

10-35 

10-29 

18-35 

Optimum 
(Oe) 

21 

24 

2. 

29 

29 

35 

32 

35 

Average monthly tl~mperature for best growth and quality of a few 

annual spices are also reported (Table 24). 

Table 24_ Approximate inonthly temper.lture for bC:'Jt <jrowth and <}uollity 

of d few annual spices grown as vegetables 

"""'CC ___ --'T"e"m,p;ooe r d. t U r to" (Q C ) 
Optimum Min~mu~---M'1Ximum 

13-24 

15-18 

15-18 

21-29 

7_2. 

4.' 

7.2 

18_0 

2. 

2. 

35 

Annual Spices 

Ch~ve, Garlic, Oll~on 

Horse radish 

Ceiet-y, Florence fennel, Parsley 

Chilli 
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The optimum temperature for crops like horse radish, celery, florence 

fenn,,] and parsley is 15-18°C. Information is also available on the 

ll'lIil"}i ,ILur" dml LUlie rC<Jull'l~d lOl <Jl:UWllIg l-lLlllVl (or ileld triln:lplantiny ill ,1 

few annual s(Jicc~1 (Table 2:'). 

'I'able 2~;. 1'('OlpCr<llul-(' anu <],IYS required [or growing planls [or field 

tl"ansplant~ng in a few annual spices 

Annual spices Drly temperature 
(OC) 

Night temperature 
( °C) 

Time in weeks 

Celery 

Onion 

Chilli 

18-l4 

15- L8 

18-l4 

15-18 

13-15 

15-18 

10-12 

10-12 

6-8 

The rooting patt~_nlS of a few crops have aiso been studied. 

garlic, onion and parsl~~ are shallow rooted (Table 26). 

1\lUlc 26. Ch.:lr.-}.ctl~["istic ["ooting d~pths o( a few annuill spices 

Deep 

Celery, 

ShalloW' 
(45-60 em) 

Moderately deep 
(90-120 em) (more tha'l 120 cm) 

",,,,,====,,,,,,,,,,,,,,,,,,====,,,,'r::<:"':="'=====-====="'========="'========='"''''==========-''''''''''''=2'''====''''== 

Celery Chilli Paisnip 

Garlic 

Onion 

Parsley 

R.::lative tolerance oJf a few annual spices to soil acidity have been 

reported (Table 21). 
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Table 27. Reliltive lolerance of a few annual spices to soil acidity 

Slightly tolerant 
(pH 6.8-61 

Celery, Sal.sifj 

SMChett.iar 

Moderately tolerant 
(pH 6.S-5.5l 

Garlic 
Hoyse radish 
Parsley 
Chilli 

--:0:--
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Very tolerant 
(pH 6.S-5) 

Fennel 
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