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DIRECTOR'S REPORT 

N.llon. 1 R • • • • rch C.ntr. lor Splc •• (NRCS) 
seven y.ars young by April 1993 Th of a Krl shl Vigyan K.ndra 

t9SI2-!13 witnessed e h . e year 
mp asls on spices germp/ssm 

, blo-control of p.sts and d' 

The All India at Peruvannamllzhl. 
Coordlnatod Rosearch 

Isa8ses 
system research to realize ma' ' 

XI mum 
per unit of space and per unit of invest-

on Spices with 16 coordinatin Projec t 
signi fi ca nt co n tri bu t . g centres made 

. , Ions dur ing th 
High yielding lines of black e yea r . 
numbers 1558 5128 pepper (cu lture and transfer of technology. Blot.chnol 

paid rich dividends during th ogy 
e year. 

new research proJ'ects • 

. and 5834) small 
(selection No,P'3 and P.5) I ' cardamom 
Golsey' and 'Clone 4') d' arge c~rdamom (,Pink 

'.I,or ... llo,n ' one on In vitro 
"' I of black pepp er and cardamom- d 

on, -Rapid multiplication of tree SPiC:: . 
sanctioned. Regeneration of plantlets from 
and leaf exp/ants of related I 

p ' spec as of Piper 
Iper bel/e Was achieved for the first f 

country. Enrichment of germp/a Im,e 
of black sm rapas/_ 

pepper, ginger, turmeric and t 
continued with more vigour Th" ree 

. IS Included 
of a variant of Piper attenuatum with 

and three accessions of K. . 
Th aempfefl8 

e black pepper hybrids 732 and 81 3 
better at Valparal A 

. mong the open 
progen ies of turmeric C. l0 

for dr • was 
y recovery and curcumin. Studies 

management aspects of spices h 
h aVe made 

eadway tOwards cha racteri zing 
d. flclency symptoms of . 

, SpIces and 
reqUIrement of black p 

epper and 
Eight Species of Piper were found 

r.slstant to ' poilu beetle' affecting black 

With g.enera of nematodes were found 
g,ng.r. In blo-control stud ' 
f les over 

o TrichOderma were coll ected 

Pylh l um aphanidermalum 
with rhizome rot of . 
b gInger was found 

y four species of TriChoderma. 

f there Was significant increase in 
o distribution of nucleus planting 

pepper, turmeric and tree spl 
R. 1 567 C. S . 

T an turmenc (PTS 19 
C'2) are promising. . and 

T h ~ Sixth annual res ea rch Co unc il 
dUring 3-5 June 1993 . me t 
p ro ject s in' dISCUssed in detail the 

prog ress and su 
programmes. Th ere gges ted new 
mission I, 3 in '. w~re 14 prOjects in mini 

minI mIssion /I 12 in ml'n,' mi ssion III d ' 
an 3 supporti ve 

programmes. r esea rch 

Strengthen ing basic fac lllll •• 

During 1992-93 . 
, eqUipmenfs costing Rs.38.50 I kh 

Were procured The e . a s 
phoresis Phast . S stem qu ~pmen ts are Electro· 
shaker, Cyclotec ~I I/ '. KJelteesystem, Orbital 
unit, Lab line sh k ,M

I 
Ililpore water distil/at ion 

a er, nVerted microsco W. 
stereo mieroscop M pe, lId 

e, ettler bala A 
and 800 InCUbator W ... nce, utoelaves 

year are Irrigation ' proj:~~ ~~'t~ated during the 
Research Farm (Rs. 17.7 Jakhs eruvannamuzhi 
Farm (Rs.7.8 lakhs) I ) and at Chelavur 

to the Director Gen~raJ e~~~;:: ~y s in~e r e thanks 
tUral Research Oep t ' D' ounell of Agricul . 

, u Y Irector General (H . 
culture), ASSistant O. orf!· 
Crop s) Memb Irector General (Plantation 

, ers of In stitut e M 
Committee and S" anagement 

clentlsts and Sf ff f 
Research Centre for support and a 0 the 

cooperation. 

. , crores Was spent during 
research a d I T n nfrastructure 

Calicut 

ran.ter ot teChnology in spices 

momentum with th e sanctioning 

1 7.11 .1993 
(K. v . P.ter) 
DJRECTOR 
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MINI MISSION I 

INCREASING PRODUCTION OF SPICE CROPS THROUGH 

MANAGEMENT OF DISEASES AND PESTS 



CENTRE FOR SPICES 

NATIONAL RESEARCH HYTOPHTHORA FOOT ROT 

1. PATH,I1.1 (813) : ~~~~;~~O~~~~c;..~LKS:~~~~~ ON P 

I K V Ramana and V. R.Sarma M. Anandara I • • 

1 low decline In black pepper 
Etlologyo s . 1 Phytophthora 

difference In CSA. . The CSA was very low in both 

. t the interaction a 
The expenmen on . 'I,s and MeloidogynB 

.. R dopholus Simi 
caps/c" a . I dec line di sease . . causmg sow 
incogmta In ded Results clearly r was conclu . 
of black peppe t loss caused by 

t that feeder roo s 
brought au ... their combination resulted . . R simi/Is or 
P. capslcl, . . f feeder roots was 

d line The rotllng a 
in slow ec. at knot root lesion . d' ted by ro , 
severe as I ~ I~a . lants inoculated with 
and root rot Indices In PM ' cognita and thei r 

. .,. and In , P. capsici, R. SimI IS , 

combinations. (fable 1.1). 

Studies on competitive saprophytic ab(~~:) of 
. . rophytic ab ility 

The competitive sap. ntmethod . 
d' d adopting plate oou 

P. capsiciwas stu Ie 'd not show any significant 
Fol iar and root Isolates dl 

Table 1.1 Effect of P. capslcl and R. slmllls 

isolates. 

Studies on VAM . 

M ' lates collected from malar black 
Out of 35 VA ISO fKerala 7 belonging to two 
pepper growing areas a , 

Fig. 1.1 Effec. 01 VAM lsol .... on growth 01 
black pepper cuttings 

Treatment 
Death 01 vInes 
alter 2 yr. 01 
Inoculallon(%) 

Symptoms on 
surviving vine. 

P. capsici(PC) 
R similis(RS) 
M. Incognita(M I) 
PC +RS 
PC +MI 
MI +RS 
PC+ RS + MI 
Control 
Control + Phorate . 

+ Copper oxychlonde 

50.0 
50.0 
16.3 
66.6 
16.6 
32.2 
50.0 

0.0 

0.0 

Root Knot Index 0 - 3 scale 

.. Root Lesion Index 1 - 5 scale 

Aoot Rot Index 0 - 4 scale 

2 

RKI' 

1.00 
1.25 
3.00 
1.00 
1.75 
2.00 
2.00 
1.50 

1.10 

RLI" RRI' 

1.25 
2.00 
2.00 
2.50 
1.40 
3.00 
3.30 
1.50 

0.67 

genera viz .• Glomusand Gigasporawere identilied 

as efficient. These isolates, when tested on four 

cultivars of black pepper rooted cuttings showed 

varying growth respOnses (Fig. 1.1). 
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Var/abUlty 01 P. caps/c/ 

P. capsici isolates from black pepper when paired 

W~h P. pafmivoraofcoconut resuked in the produc­

tion of oospores. The pathogenic Variabilities of 
these isolates are being studied. 

PATH.II.3 (813) : DISEASE MANAGEMENT IN PHYTOPHTHORA FOOT ROT 
AFFECTED BLACK PEPPER PLANTATIONS 

V.R. Sarma, M. Anandaraj and K. V. Ramana 

management trials against foot rot disease 
black pepper were continUed for the third 

InS~lCutive, year at Nedumkandam(ldukky district) 

KuppadY(Wynad district) . Systemic fungicides 

alone or in combination with Bordeaux 

were effective (fable 1.2). A new trial with 

three rounds of Ridomil MZ 72 WP and four 

rounds of Akomin along with neem cake was 

initiated at Peruva nnamuzhi. Vines treated 

with systemic fungicides showed low disease 

inCidence. A new systemic fungicide viz., 

Oimethomorph was tried against Phytophthora 

Foot rot disease management. chemical Control tria ls at Nedumkandam and 

Treatment 

Control 1.3 

CI. Practices 
AMZ - 2r 
BM - 2r 
AMZ-BM 
BM -AMZ 
BM - AK 

BM-AMZ - AK 
AK - BM 

CI 

RMZ 
AK 

BM 
2r 

= 
= 
= 
= 
= 

3 

Nedumkandam 

10.0 
23.3 
10.0 
16.6 
13.3 

0.0 
6.6 

20.0 
13.3 
6.6 

10.0 

0.0 

Cultural 

Ridomil MZ 72 WP 
Akomin 

Bordeaux mixture 
Two rounds 

Vine death(%) 

KUppady Mean 

30.0 
20.0 

13.3 18.3 
3.3 6.7 

13.3 15.0 
0.0 6.7 

10.0 
5.0 

6.6 6.6 
0.0 10.0 
0.0 6.6 

23.3 14.9 
10.0 10.0 
3.3 1.6 
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.. . at culture. It was inhibitory 
capsici in In vitro and In p . . itrotrials. However 

.. venatl ppmlnmv 
to P. caps/c/ e t mortality was 

It about 50 per cen 
in pot cu ure This indicates the need to use 
noticed at 200 ppm. . vivo studies (Table 1.3) 
higher concentrat ion for In 

ffect of Dlmethomorph on 
Table 1.3 E'f tlon In black pepper (Pot Phytophthors n ec 

culture) 

Concen· Plant. Plant. 

tration Inoculated Infected Surviva l 

(ppm) (%) 

200 20 10 50 

100 20 11 45 

50 20 15 25 

Control 20 20 0 

. . tal mixtures involving Piper 
In anotherstudy Slxvarle 'th one highly suscep. 

. resistant line WI 
colubrmum a· ) and other Phytophthora 'bl rne (Subhakara 
tl e I I ted in sick soils to study their tolerant lines were p an 
disease reaction(Table 1.4). 

Table 1.4 
P.csps/c/ 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11 . 
12. 

A . Aesistant 

tl n of varlelal mixtures to Reae a 

Piper co/ubrinum(A) 

Subhakara(S) 
P 24(T) 
P 1178(T) 
P 339(T) 
P 1534(T) 
1+2(A·S) 
1 +3(A·T) 
1+4(A-T) 
3+4(T·T) 
3+6(T·T) 
3+5(T ·T) 

S . Susceptible T . Tolerant 

3. PATH.II.2 (813) : M MATERIAL FOR REACTION 
SCREENING GERMP~~ DISEASE OF BLACK PEPPER 
PHYTOPHTHORA FOOT 

Y.R. Sarma and M. Anandara/ 

d . excised leaves was A rapid screening metho uSing I aves when 
. Medium mature e 

standardIZed. . consistent infection. 
'th pin prick gave 

inoculated WI d" observation varied 
The time required for recored,ng d forty two types 

90 h Two hundr an 
from 72· . a tin this technique and all 
were screened ad p g G pollinated seeds 

d ceptlble . pen 
were faun sus . f 143 cultivars were 

. 1 16650 rom . 
amounting to " . '1 The germl' 

'I nd sick sal s. 
sown in both sterl e : 3 4 per cent respectively. 
nations were 28.0 an. ',noculated with 

. ed dlings were 
The germlnat see. . d 15 seedlings which 

f P caps/c/ an 
zoospores o. . ta',ned for multiplication . being main 
survived are . Field evaluation of 
and further screening. Sirsi in Karnataka, 
Phytophthora tolerant hn~s a~d Valparai in Tamil 
Peruvannamuzhl In Kera a a 

Table 1.5 Promising Phytophthora 
lines 

Types Green pepper 
yleld(g/vlne) 

P 339 1492 • (5500) 

P 1178 1324 (2250) 

P 1534 1358 (3500) 

HP 23 1436 (2050) 

C 1095 1538 (2250) 

C 1047 1490 (2600) 

Mean vine 
Maximum yield obtained per 

• UIT Unidentified types 

Nadu were Continued. Six Phytophthora tolerant 
lines evaluated at Peruvannamuzhi were found 
fO be promising based on fheir yield. (Table. 1.5) 

Phytc'pfl'fflc"a fo!erant line P'24 has given 

conlsistently a mean yield of 3.6 kg of green pepper 

vine and the maximum of 5.8 kg per vine 

recorded during the year. This line is being 

ANNUAL REPORT 1992-93 

tried in 4 gardens in Sirsi in comparison with lOcal 

varieties. Ten Piper spp. viz., P. attenuatum, 

P. chaba, p. barber;' P. hymenoPhyllum, P. longum, 

P. belle, P. arboreum, P. Wighti;, P. argyrophyllum, 

P. frichoSfachyon were screened for the reaction 

to P.capsici and their reaction was variable. 
All were sUsceptible except P. arboreum. 

STAT. IV(813) ; 
EvqLvlNG A DISEASE INDEX FOR PHYTOPHTHORA / 
NEMATODES INDUCED DAMAGE IN BLACK PEPPER 

Jose Abraham, K.V.Ramana. Y.R.Sarma and M. Anandara/ 

carried out on a large sample of vines in 
disease affected gardens in Wynad, Idukky 

Pe,ruvanI1arnu;,hl revealed that fOliar yellowing 

defoliation are the visual symptoms of the 

darnalle caused by Phytophthora capsici and 

The selected vines were monitored for 

symptoms were scored 
vines. Scores from 0 to 4 were 

separately for the symptom expressions 

I and defoliation. The frequencies 
SCores were Wonked out for the six rounds 

IlVEltio,,. taken during the different seasons 

during and after monsoon period in 
assess the variations in these symptoms. 

there was increase and remission of the 
eynlpto'ms depending On the season, a 

Per cent Distribution of different 
yellowing (Y) and defOliation (DF) 

48.2 51 .1 
34.6 20.4 
10.4 13.6 
1.7 7.1 

gradual decline of the vines having the above 
symptoms was Observed. 

The frequencies of vines haVing different Scores 

from 0 to 4 were Wonked out Which were of the same 
pattern regarding yellowing and defoliation. Hence, 
the mean of frequencies of these scores OVer 6 

rounds were obtained separately foryel/owing and 
defOliation Scores and the percentages wonked out 
(Table 1.6). 

It is seen that 48 per cent of the Vines were having 

'0' score for yellowing While 51 per cent were having 
'0' score for defoliation. In other wQrds, 52 and 49 

per cent of vines were haVing mild to severe yellow. 
ing and defoliation symptoms respectively, there by 
indicating that there exist a 1: 1 ratio of these 

symptoms. This indicates that giving equal 
weightage for these two symptoms is justified and a 
Single index can be obtained by integrating these 
two scores by adding them and converting to 
percentage. Thus if a vine has a score of 'Y' for 
yellowing and '0' for defoliation, the index can be 
wonked out as 

Y + 0 x 100 
8 

5.1 7.8 whiCh gives a Simple index expressed as percent. age . 

5 
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S. PATH. XII (813) : F BLACK PEPPER INVESTIGATIONS ON STUNTED DISEASE 0 

d S Devasahayam M AnandaraJ an . V.R.Sarma, . 

t seven locations in Wynad 
Surveys conducted a h ean disease incidence 
district indicated that t em cent (Table 1.7). 

1 3 - 46.0 per . 
ranged from . t incidence was noticed In However, cent per cen 

some gardens in Pulpally area. 

Insect fauna associated with diseased vines 

. f insects were collected from 
Nine genera/species 0 . es These included tree 

stunteddiseaseaffectedvln I 'bu9S scale insects. 
f hoppers mea y , 

hoppers, lea , . t the families 
h 'ps belonging a 

aphids and tn . d II'dae Pseudococcidae, Tropiduchidae, Clca e I , 

" . hid idae and Phlaeothripidae. Ex. 
Diaspldldae, Ap h ssociation of other insects ceptleafgall thnps, tea .. 
with infected vine was negligible. 

Hot water therapy 

therapy indicated that when d" on hot water 
Stu les . treated in hot water at 45'C . f ted cuttings were 
In ec d lanted there was 7.S percent . tes an p , 
for 60 mlnu d' se symptoms were noticed. germination, but Ise~ 

This needs confirmation. 

Transmission studies 

ission were also undertaken. 
Experiments onf tran:pmparently normal runnershool8 Cuttings raised rom 

Table 1.6 Per cent Distribution a f different scores or f yellowing (Y) and defoliation (OF) 

Location Cluster Incidence (%) Mean (%) 

A 100 
Pulpally B 20 46.0 

C 20 

A 22 
Adikolly B 16 IS.0 

C a 

A 2 
a B 
4 C 

Mu Ilfill!!gI ly -
A 6 

Chiyambu B 0 
C a 

A a 
Manalvayal B a 

C 12 

A 4 
Nadavayal B a 

C a 
A a 

Kamblakad B a 
C 6 

• 

from infected vines showed disease symptoms in 

80 per cent of plants, thereby indicating the sys­
temic nature of the disease. Infecteq plant sap 
preparedinO.Ol MPhosPhate bufferand inoculated 

ANNUAL REPORT 1992-93 

to black pepper. did not give Positive results. Out 

of SO cleft grafts tried, only S sucCessfully estab­
lished and 2 of them exhibited disease symptoms. 
This needs further testing . 

PATH. X (813) : 

INVESTIGATIONS ON THE VEtN CLEARING VIRUS (,KOKKE KANDU) OF SMALL CARDAMOM 

M.N. Venugopal 

Pa"ern of disease introduction: Extensive 

field surveys were made and individual plant 
observations were recorded periOdically from 

surveyed plots. The disease inCidence 

wrthin the blocks of different p/anta-
indicate that initially the disease at 

places OCCurs at random suggesting 

of disease spread: Different field 

were maintained to record the SOurces 

Similarly nurseries, self sown 
and left out pieces of SUCkers were also 

r"' ''"' ~u. TheObseritationsc/early indicated 

infected gardens, voluntary seed-

re·introduction. Live colonies of 
I VElCto'r Were seen in all these SOurces of 

(iv) Disease dispersal gradient: P/oUing of dis­

ease against distance from inoculum source 
indicated that the infections are mainly con­
centrated near the primary inoculum with 

Sleep gradienls and the infections are less as 

the distance increases. Independent new 
infections were recorded up to 168 metres 
from primary inoculum. 

(v) Rate of spread : Periodical observations on the 

disease incidence were recorded in3 identified 
plots. The trend indicates that rate of spread 

in3differentp/o/S variedfrom3. 76 to 10.30per 
unit per every 6 months. 

(vi) Effect of roguing on disease spread : To study 

the effect of phytosanitation practice on dis­

ease Spread, a large plotofaO ha was selected 

which initially had 1.43 to 45 percent infection 

in different plots. Systematic inspection of 

plantation, detection of virus infected plants 

and prompt elimination of virus infected pl.ants 

was carried out at monthly interval. The trend 

indicates that the new infections can be re­
dUced significantly (> 1%). 

of disease distribution: Individual 

"SEIIV'ItIOlns were recorded periodically 

or Planra"ons located at different places 

SOurce. The trend indicated that 

distribution pattern of disease. 
reflY Irldel,erldentillfe<,tions appear in 

and further cluster of infections are 

secondary spread which follows a 
Pattern. 

Tran smission of disease 

7 

Seed Transmission: Fresh seeds were collected 

from plants of initial and advanced stages of 

infection and sown separately. Two batChes of 

seedlings that have already been raised did not 
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Table 1.B 
Transmission through seeds Number of seeds 

Batch number 

H.Halia 

Sirsi 

Seed source 

Initial infection 
Advanced infection 

Healthy 

Initial infection 

Table 1.9 
Transmission through aphids 

Inoculation 
particulars and 5-6 leaf 

symptoms 

Inoculants 131 
Number 101 
Infected 

Incubation period (d) 
28 

Slender lines 
Symptoms on veins, 

rosetting, 

mottling on 

pseudostem 

Germl 
Sown 

nated 

803 
311 

83 
17 

1000 
783 

1034 
343 

Stage 

3-B leaf 

58 

32 

9 

Slender lines 
on veins, 
rosetting, 

mottling on 

pseudostem 

Table 1.10 

Yield (means of 84 plants) 
Effect of Kokke Ksndu on 

Vegetative 
and 

yield characters 

Plant height (m) 
Number of tillers 
Number of panicles 
Number of capsules 
Weight of 100 green capsules (g) 

% Reduction 

Healthy 

1.72 
16.80 

21.00 
486.00 

68.00 

Infected 
(after 

14 months) 

Nil 
Nil 

Nil 

Nil 

Bearing 

14 

9 

48 

Slender lines 
on veins, 

rosetting, 
mottling on 

pseudostem, 

hooK-liKe 
tiller after 
6 monthS 

In itial 
Infection 

1.43 

15.40 
16.00 

176.00 

51.00 

78.90 

show disease symptoms thereby indicating that 

virus is not seed transmitted (Table 1.8) . 

Mechanical transmission: Possibilities of transmis­

sion through farm implements during routine farm 
operations was studied through simulation. None 

of the 120 test plants contracted infection. indicat­
ing the absence of mechanical transmission through 

farm implements. 

Transmission through soil: Fresh soil with root and 
rhizome bits collected from infected plants of differ­

ent stages were added to microplots to study the 

possibiiliityof transmission through soi l. Noneolthe 
test plants contacted infection. 

rrsn'smiss,'on through aphid: Repeated green 
transmission experiments were con· 

with different periods of acquisition feeding 

transmission feeding . Positive transmission 
cardamom aphid Pentalonia nigronervosa 
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f.caladiiwas obtained in all the experiments. Pre­

liminary studies indicate that up to 78 per cent 
transmission can be obtained with viruliferous 

aphids (Table 1.9). In separate transmission stud ­

ies with single alate and apterate aphids, positive 

infections were obtained on 26 per cent of the 
inoculants within 48 days of inoculation. 

Stud ies on yie ld loss 

To study the effect of 'Kokke Ksndll on yield, a 3 
year old sick plot was selected and 3 groups of 

plants viz., i) Healthy ii) Initial infection (Symptoms 
on all new tillers) and iii) Advanced infection 
(Symptoms on all tillers) were made. Data on 

important growth and yield characters like Number 
and height of tillers, Number of panicles and cap­

sules and dry recovery were recorded. The results 
indicate the yield loss of 78.9 and 99.6 per cent 
respectively in initial and advanced stages of 
infection (Table 1.10). 

PATH. III (B13) : RHIZOME ROT OF GINGER AND TURMERIC 

T.G.Nageshwar Rao and Y.R.Sarma 

lor the Incidence of 
rot of turmer ic In Kerala 

a districts of Kerala viz., Ernaku lam, Idukky 

,,,ru'yam were surveyed 

turmeric gardens were visited. Informa­

crop condition, soil type, method of cultiva­
incidence of disease were recorded in the 

prescribed proforma. The district wise collection of 
samples is given in Table 1.11 . 

The disease incidence ranged from 0 - 25 per cent. 
The organisms isolated on potato dextrose agar 
medium from infected turmeric roots and rhizomes 
are given in Table 1.12. The pathogenicity tests 
were positive with Pythium sp. The role of other 
associated organisms is being studied. 

District wise areas surveyed and samples collected 

Number of samples co llected 

20 
18 
7 

45 
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Table 1.12 Frequency of Isolation of different organisms obtained from rhizome rot affected 
turmeric samples 

Organism 

1. Pylhiumsp . 

2. Fusarium sp. 

3. Rhizoctonia bataticola 

4 . Rhizoctonia solani 

5 . Others 

Total 

Root 

10 

12 

5 

2 

2 

31 

Rhizome 

14 

10 

2 

4 

30 

Total 

24 

22 

r 7 

6 

2 

61 

8. PATH.XI (813) : STUDIES ON BACTERIAL WILT OF GINGER - A GENETIC APPROACH 

TO PSEUDOMONAS SOLANACEARUM 

G.N. Dake 

A total of 25 isolates of Pseudomonas 

solanacearum(Ps) isolated from ginger. turmeric. 
chillies, tomato, marigold, Ageratum and 

Chromolaena spp. were subsequently plated on 

tripnenyltetrazolium salts (TTC) medium. Aftertwo 

days virulent wild type characteristics of 

P. solanacearum (Fluidal, either entirely white or with 

pale red centre) were subcultured and maintained 

on yeast dextrose carbonate agar (yDCA) in sterile 

distilled water at 4'C in refrigerator (fable 1.13). 

Table 1.13 Sources of P.SO/BnBceBrum 

Host plants 

Ginger - Zingiber officinale(Zo) 

Turmeric - Curcuma /onga(CI) 

Weed - Chromo/aena odorata(Co) 

1. 
2 . 
3. 
4. 

5. 
6 . 

7. 

8. 

Goat weed - Ageratum conyzoides(Ac) 

Chillies - Capsicum annuum(Ca) 

Chillies - Capsicum frutescens(Cf) 

Tomato - Lycopersicon esculentum(Le) 

Marigold - Tagetus erecta(fe) 

10 

The bacteria were tested for gram reaction using 

3 per cent KOH, levan production, and fluores­
cence pigmentation on King's medium B. 

Further characterization of bacterial strains to 

types on the basis of utilization/oxidation of 
charides (lactose, maltose, cellobiose) 

hexahydric alcohols (Mannitol, sorbitol 

was done and were placed in bio-types III 

(Table 1.14). 

Date of IsolaUon 

October 1992 

November 1992 

October 1992 
November 1992 

February 1993 

February 1993 

March 1993 

March 1993 

Table 1.14 
Characteristics of P. sol 

. snscesrum Isolates 

Isolate number 

1 
2 
3 

4 
5 

6 

7 

8 
9 

10 

11 
12 

13 

14 

15 

16 
17 
18 

19 

20 
21 

22 

23 
24 
25 

+ 

+ 
+ 

+ 

+ 

+ 

+ 
+ 
+ 

- Lactose 

- Maltose 

Lac 

+ 

Lac 

Mal 

Cel - Cellobiose 

Dlsaccharldes OXidation of 

+ 
+ 

+ 

+ 

+ 

+ 
+ 
+ 

Mal 

+ 

+ 

+ 
+ 

+ 

+ 

11 

+ 

+ 

+ 

eel 

+ 

+ 
+ 

+ 

+ 

+ 
+ 

+ 

+ 
+ 

+ 

Man 

Sor 

-Cui 

Hexose 
alcohols 

Man Sor 

+ 

+ 

+ 

+ 

+ 
+ 

+ 

+ 

+ 
+ 

+ 

+ 
+ 
+ 

+ 

+ 

+ 

Mannitol 

Sorbitol 

DulCitol 

+ 

+ 
+ 

+ 

+ 

+ 
+ 

+ 

+ 
+ 

+ 

+ 

+ 

+ 

Dul 
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Blotypes 

? 

? 

? 

? 
? 

? 

III 

III 
III 

? 

? 

? 

III 

III 

III 

III 

? 
III 

? 

IV 

IV 

IV 

IV 
IV 

III 
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9. ENT.X (813) : 

CENTRE FOR SPICES LACK PEPPER AND 

S OF MAJOR PESTS OF A~URES AGAINST THEM BIONOMIC RATED CONTROL M E 

EVOLVING INTEG d T John Zachariah 
S. Devasahayam, . . K M Abdulla Koya an . 

Screening of cultivated germplasm 

. ccessions maintain , ed in the 
Seven cultivated a E rimenta l Fa rm . 

t NRCS xpe , 
ge rmplasm a . t 'f'ed as relatively 'resls-
Peruvannamu . further screene 

zhi and Iden I I d 
' the field were 

tant" to the pest In . ollu' beetle. However. only 
against infestation by p 816 841 1084 and 

. AcceSSion Nos. , , 
fourofthemvlz, . ' t this year, Laterals 

' d to be reslstan 
1114 continue , dforscreening under . s were raise of these acceSSion 

insect cage conditions. 

Screening 01 wild germplasm , 

ned against . f Pper were scree 
Fifteen wild species 0 I , hnique and adopting 

. g leafdlsctec 
'pollu' beetleusln P colubrinum. 

Among them. . no choice tests, 

I wild Piper spp. Screening a ) 
Table 1.15 • tI (no choice tests against 'pollu bee e 

Species 

P,colubrinum 
P,betle 
P.hymenophy/lum 
P.altenua/um 

P.barberi 
P.mu/lesua 
P.arboreum 
P.longum 
P.chaba 
P.argyrophy/lum 
P.magnificum 
P./richos/achyon 
P.sugandhi 
P.nigrum 

P.galeatum . 
P.nigrum(Pannlyur - 1) 
CD (0.05) 

Area(mm') led 
per beetle I day 

0,00 
0.00 
0.00 
0.05 
0.05 
0.08 
0.13 
0. 20 
0.23 
0.48 
1.18 
2.05 
2.65 
2.58 
3.45 
5.13 
0.23 

12 

I P hymenop y . h /lum P. altenua /urn, P. 
P. be/ e. . boreum P. longumand p. . P u/lesua. p, ar . • 
barberi, . m, ' tant to the pest (Table chaba were relatively resls 

1.15). 

Ith antlleedants ro Studies w 1 m wild Piper .p. 

'th suspected antifeedant prop. 
Threecompoundswi 'd Pipoxide and Pipoxide 

' Crotepoxi e. 
erties VIZ.. ' t d Irom P. altenuaturn (8 d · were Isola e 
chlorhy fin , ) t Regional Rese.1rch . t nt species a 
known resls a d tested for their 

Trivandrum an 
Laboratory. . t 'pollu' beetle using leaf antifeedant activity agalns 

01 antlleedants Irom PIPf~ 
Table 1.16 Effe~t ding bahavlour 01 'POilU sttenustum on ee 

beetle (no choice tests) ') led 

Area(mm 
per beetl. Compound per day 

Crotepoxide 

Pipoxide 

100 
500 

1000 
5000 

10000 

100 
500 

1000 
5000 

10000 

ppm 
ppm 
ppm 
ppm 
ppm 

ppm 
ppm 
ppm 
ppm 
ppm 

Pipoxide chlorhydrin 

Control 

CD (0.05) 

100 ppm 
500 ppm 

1000 ppm 
5000 ppm 

10000 ppm 

9.56 
1.55 
5.00 
4.40 
4.50 

rable 1. 17 Effectol neem based Insecticides 
on feeding b ehaviour of 'pollu' beetle 
(no chOice tests) 
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their antifeedant activity against 'poilu' beetle in the 

laboratory using leal disc technique and adopting 

no choice tests. Among them, Repelin was the most 

prOmising causing 90 and 100 per cent leeding 

deterrance at 2 per cent and 3 per cent concentra_ 
tions, respectively (Table 1.17). 

Insecticide Per cent l eed/ng 
deterrance 

90% 100% 

2",(, 3% 
4% 3% 
6% 10% 
8% > 10% 

technique and adopting no chOice and paired 

oiellteS[s .. Antifeedant activity was significant in 

01 the treatments in no chOice tests and a 

of 62 per cent leeding deterrance was 

(Crotepoxide 500 ppm). However, in 
chOice tests though up to 65 percent feeding 

was obselVed, there was no significant 
between treatments (Table 1.16). 

~rnmercial 'neElm ,balled, Prc)OlJC[S viz .. Repelin. 

Nimbicidine and Achook were tested for 

ReprOductive biology 

Studies on reproductive biology of 'pollu' beetle 

were ContinUed. MOl]lhometrics of reproductive 
structures 01 male and lema Ie beetles were stUdied. 

The sex ratio, maturity of ovarioles, dry weight. 
water and fat contents (which are important indices 

of the reproductive and phYSiological status) of field 
populations of 'pollu' beetles were monitored at 

bimonthly intelVals throughout the year. Sex ratio 

was fairly constant throughout the year with a 

preponderance of males, the female : male ratio 

ranging from 1: 1.3 to 1: 1.gexceptduring May when 

there was an increase in the percentage of males in 

the field. Dry weight was higher in females through_ 

out the year. In females. fat Content deClined during 

the breeding season; water content was higher 
during the active feeding and breeding seasons. 

. IX (813) : 
STUDIES ON COCCIOS INFESTING BLACK PEPPER 

K.M. Abdulla Koya and S. Oeva.ahayam 

.COlndlJctElC in three taluks in Malappuram 

in Palakkad district of Kerala revealed 

""""IS were not present on black pepper 

areas. ObselVation;'-made in Uttara 

Shimoga districts of Karnataka during 
~~~~~ttlatlinfu,s~tii,)nt)YLep~~Ph~ 
{l$J'idl'o/LIS des/ruc/oroccurred in vary­

In different gardens, the percentage 

,lIn,. C!lseol L. piperis ranging between 

o and 11 .1 and in the case of A. destructor between 
a and 26.7, 

POpUlation dynamics 

StUdies conducted on population dynamics of 

A. destructor at Kalpetta (Wynad district of Kerala) 

showed an increase in the population from 

August. though slight reduction was noticed 

during October, November and December. Peak 

population OCcurred during September 
and MarCh. 
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Life history 

Studieson biology of L. piperiswerecontinued in the 
laboratory. The first and second instars extended 
up to 9-12 and 9-10 days respectively in females, 
and 10-12and 9-10days respectively in males. The 
pre pupal and pupal stages in males lasted for 2-3 

days each. 

Field control 

The field control trial using six insecticides viz., 
monocrotophos, dimethoate, methyl parathion, di-

chlorvos, phosphamidon, and malathion at 0.1 per 

cent each was continued at Kuppadi (Wynad district 
of Kerala). Two sprayings were given at monthly 
intervals. Samples were collected for assessing the 
population prior to treatment and 15daysafter each 
spraying. The data collected indicated that all the 
insecticides tried were superior to control. Maxi­
mum suppression of the pest was obtained on black 
pepper vines treated with monocrotophos, di­
methoate, methyl parathion and malathion follOWed 
by phosphamidon and dichlorvos. 

11. NEMA. III (813) : INVESTIGATIONS ON NEMATODES ASSOCIATED WITH GINGER, 
TURMERIC AND BLACK PEPPER 

K_V_ Ramana 

Surveys for nematodes associated with ginger 

Surveys were conducted in 3 districts in Kerala viz., 

Ernakulam, Kottayam and Idukki to identify plant 

parasitic nematodes associated with ginger crop. 

Soil and rhizome (78 each) samples from 46 fields 

(Ernakulam - 18, Kottayam -1 9, Idukky -9) selected 

at random representing major ginger growing 

areas in each district were collected. Samples were 

processed and nematode populations recorded. 

Seven genera of plant parasitic nematodes viz., 

Meloidogyne, Rotylenchulus, Helicotylenchus, 

Xiphinema, Longidorus, Gnconemoides and 

Tylenchorhynchus were recorded from the rh izos­

phere soils of ginger crop. Meloidogyne was the 

only nematode genus iso lated from rhizome 

samples. Meloidogyne sp is the most predominant 

nematode species associated with ginger crop in 

the districts surveyed followed by Rolylenchulus 

reniformis. 

Damage potential of M_ Incognita to Improved 
var ieties of turmeric 

A pot culture study was conducted to assess the 

damage potential of M. incognita to improved 

14 

varieties of turmeric viz., Suvarna(P.C.T-8), 

Suguna(P.C.T-1 3), Sudarshana (P.C.T-14) and 

Alleppey. Earthern pots (20 cm dia.) were filled 
with 7 kg sterilized soil mixtu re. Seed rhizomes@ 

30 gipot of the test varieties (16 pots for each 

variety) were sown. One month after sowing 
8 plants in each variety were inoculated with freshly 

hatched second stage juveniles of M. incognita@ 

house and maintained . Seven months after 

all the plants were harvested and observations 

weight of leaf and pseudostem(dry) , rh ii; zon18~(Irei!!il 
root (fresh), root-knot index and nematodiepol 

tion build up were recorded and data 

statistically. 

It was observed that nematode inoculatlOonfl 

in significant reduction in all the growth 

recorded in all the fourvarieties tested 

Maximum reduction in dry weight of 

pseudo stem was in Sudarshana(20.5"') 

by Suva rna. The reduction was the 

variety Alleppey(II .2%). SinniillaHl! AI'lePl'~ 

the minimum reduction in fresh weight 

and root(II.9% and 9 6% . 
. respectively) M . 

reduction in fres h h ' . BXlmum 
r Izome weight 

SuVarna (18%) and f was in 
resh roo t . h 

Suguna(21 2%) A welg t in 
. . mong the four '. 

turmeric tested th d vanetles of 
e amage caused by M . . 

Infestation is th " .mcogmta 
e east In the Va, ty 

compared to Suva rna S Ie Alleppey 
, uguna, and SUdarshana. 

blackpeppe 
b rgermp /a.m to root-knot 

UrroWlng nematode. 

types .' Twenty . 
of bla accessions of cultivated 

Ck pepper were tested for thei . 
M. incognita and R s . / . rreaclion 

. ImI IS. 

knot index in th 
2.2 to 5 0 e acceSSions tested ranged 

. . AcceSSion Nos. 1364 and 1467 
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recorded the lowest root knot i . 
some degree of r . ndexof2.2, Indicating 

eSlstance to the . 
preliminary screening Th nematode ," the 
b . ese two acce ' . 

e further tested f . SSlons Will 
or assessIng th . 

nematod elr reaction to the e. 

Root leSion index in dl'ff erent acce . ranged f sSlons tested 
rom 4.2 to 5.0 indica ting their . 

of susceptibility t R . .. hIgh degree 
o . SlmJlIS. 

Seedling progenies .' None of 
progenies of Popular black the 12,000 seedling 
against M ' . pepper cultlvars tested 

. mcogmta and R . .. 
resistant/tolerant to either of ;hslmiliS Was found 
cies. e nematode spe-

Effect of M. Incognita on growth and yield of turmeric varlet/es 

VarlelleS/Treatments Dry weight 
o f leaf and 

pseudostem(g) 

(PCT - 8) 
Control 
Inoculated 17.68 

Per cent red~ctjon 14.07 
20.40 

- 13) 
Control 
Inoculated 15.45 

Per cent reduct jon 13.12 
15.00 

Control 
- 14) 

InOCUlated 15.00 

Per cent reduction 11 .92 
20.50 

Control 
InOCUla ted 37.45 

Per cent reduction 33.25 
11 .20 

CO(0.05) 
1.41 

15 

Fresh 
weight of 

rhlzomes(g) 

235.26 
192.45 
18.20 

281.43 
237.57 
15.50 

303.36 
258.90 
15.70 

388.51 
342.16 

11.90 

17.54 

Fresh 
weight of 
roots(g) 

53.08 
46.30 
12. 70 

28.90 
22.75 
21.20 

23. 07 
19.26 
16.50 

98.33 
88.81 
9.60 

3. 48 
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12. NEMA. I (813) : 

R SPICES 

CENTRE Fa TODES ASSOCIATED 
S ON PLANT PARASITIC NEMA INVESTIGATION 

WITH CARDAMOM 

Sanlhosh J. Eapen and M.N.Venugopal 

011 cake atlclde. and neem 
Evaluallon 01 nem gave the 

d 5 0 g a.i. per clump . 
Phorate @ 2.5 an . . ar consecutively. 

I the third ye 
highest yields or plants produced 645.0 

t d cardamom ted Phorate trea e . ht) while the untrea 
and 742.5 Kg/ha (wet ~~'~73'. 5 Kg/ha. Thepooled 
control plants yielded 0 Y arsareg iven in Table 

data forthe past three croPtyeatment improved the 
Phorate re . 

1 19. Besides, d Iso reducedth"ps . psulesan a 
size of cardamom ca t Carbofuran@ 5 g 

damage by 32 . 1 -37.~~:~;et~l~ring, but the yield 
a i per clump enh. Carbofuran and . . not satisfactory. 
improvement was . nificanUy reduced root 
Phorate at both levels . slg Neem oil cake @ 500 g 

Pulatlon . . 
knot nematode po . t I of plant parasitic 

ellent can ro 
perclump gave exc . rovetheyield ofthetest 
nematodes, but failed 10 Imp 

plants. 

Screening of germplasm . 

o ermplasm accessions was 
The host status of 3 g be susceptible. It was 

e found to 
tested and wer I 'Malabar' types are more 
observed that, In genera, matodes than'Mysore' 
susceptible to root knot ne 

or 'Vazhukka' types. 

Solarization studies . 

t Appangala (old site) laid out one a 
Two trials were . J .th same treatments and 

at Bilige" , WI . 
and another I h d for 55 days dUring il was muc e 
design. The so 'th 300 gauge transparent 

November WI . b~ 
September- . tion in solanz~ t.\.IS h ts Germlna 
polythene s ee . 9 cent as a resull ofthe 

ed by34-9. per 
was enhanc . Observations on . '1 temperature. 
increase In SOl d disease incidence were growth of plants, pests an . 
also recorded. 

Table 1.19 ted with various pesticides lants trea d yie ld of cardamom P Growth an f 

Number a 
Treatment Dosage Height 

(g a.l) (m) Tillers Panicles Capsules 

Carbofuran 2.5 1.784 cd 16.7 abc 13.9 bc 165 cd 

5.0 1.877 abc 18.2 a 15.8 ab 216 be 

Phorate 2.5 1.934 ab 16.0 be 15.4 ab 244 ab 

5.0 1.974 a 17.5 ab 17.7 a 297 a 

Quinalphos 2.5 1.808 cd 15.2c 13.3 be 144 cd 

5.0 1.750 d 15.6 c 12.4 c 133 d 

Check 1.848 bed 15.8 14.5bc 156 cd 

ed across fou r replications averag 
Values are for IndiVidual plants, Wc~~uh:~e~,~~ ::~~e~:er are not Significantly different 

Means Within a and three years. 
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BIOLOGICAL CONTROL OF PESTS AND DISEASES OF SPICES 

M,AnandaraJ, Y.R.Sarma, M.N.VenugOpal, S.Devasahayam, 
K.M.Abdulla KOya and Santhosh J.Eapen 

The effect of VAM in protecting the root systems 
against infection by PhytoPhthora capsici in black 

pepper was studied under field Conditions and an 

observation trial was also laid out in the field to study 

effect of biocontrol agents such as Trichoderma 
in combination with VAM. 

Peruvannamuzhi during Juty to September. A 

predatory bug on AspidlOtus destructor and two 

Species of predatory beetles on Lepidosaphes piperis 

were collected from PeruvannamuZhiand Kuppady. 

cardamom, five iSOlates of Trichoderma were 

disease sUppressive soils. The com. 

iSOlates with Paecilomyces lilacinus 
studied in vitro. Four isolates of Trichoderma 

inhibited COlony growth of Pythium vexans 

I" ~rm" ",-""" ''',.,u"",,· in in vitro dual Cultures. Fou r 

of TriChOderma were mass mUltiplied on 
oil cake and decompOsed coffee hUSk and 

to a Sick cardamom nursery. The isotates 
effective in reduCing damping off of primary 

by 71 .7 per cent. 

triats are in progress to test the efficacy of 
1"1V,",y,c'"'' lilacinusagainst root knot nematode. 

pef"'",oar,'on of natural enemies 

.V'''Ui'''''9UIUS mite and a nematode were 

parasitize adult 'poilu' beetles at 

2. Seasonal inCidence of hymenopterous para-
Sites of top Shoot borer 

The seasonal inCidence of Apanteles Cypris 

(Sraconidae) and GonlozUs sp. (SethYlidae) was 

stUdied at PeruvannamuZhi. Soth the paraSites 
OCCurred in the field during September to Novem_ 

ber. Peak paraSitism by A. Cypris (20.0 per cent) 

and Goniozus sp. (6.7 per cent) OCCurred during OctOber. 

3. Seasonal inCidence of natural enemies 
of scale insect 

The seasonal inCidence of Encarsia lounsburyi 

(Encyrtidae), CYbocephalus sp. (COccinellidae), 

Chliocorus sp. (Nitidulidae) and 8dellasp. (Bdellidae) 
on Aspidiotus destruetorwas studied at Kalpetta E 
lounsburyi and CYbocephalus sp. were observed 

almost through out the year with higher populations 

during MaY·June and September_ November, re­
spectively. The populations of Chilocorus sp. and 
8della sp. were co mparatively lOwer. 

CHEM, I (813): ISOLATION AND IDENTIFICATION OF NATURALLY OCCURRING 

COMPOUNDS AGAINST MAJOA PESTS AND PATHOGENS OF BLACK PEPPEA 

N,K.Leela, M. Anandaraj and K. V, Ramana 

extract of Piper cOlubrinum leaves 

shOWed antifungal activity against 
capsici. In vlko bioassays of the 
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above extract also exhibiled significant nematicidal 
activity against Meloidogyne incognita larvae aher 48 h. 
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MULTILOCATION PROJECT ON RHIZOME ROT OF GINGER 

15. AO-HOC SCHEME: 
V .R.Sarma 

Survey 
Survey was conducted in three major ginger grow-

ing districts of Kerala viz., Ernal<ulam, Kottayam 
and parts of Idukl<i. Disease incidence ranged from 
0-50 per cent. Out of 20 fields visited in Ernal<ulam 

district, 12 were infected, while in Kottayam 
7 

fields 
were infected out of 20 fields surveyed. Among 9 
fields covered in Idul<l<i district, only one field 

P. solanacearum. All of them were found suscep­
tible. However, the percentage of disease inci­

dence varied . The accessions Uttar Pradesh and 
Zahirabad showed disease incidence below 10 per 

cent. 

Olsease management 
The experiments were conducted in solarized and 
non-solarized plots. The temperatu re build up 

du ring the solarization period was recorded at three 

different depths viz., 5,15 and 30 cm. In solarized 

plots. the temperature range was 35.5 to 46.5. 

showed symptoms of rhizome rot. 

Etiology 
Outof 12 infected samples collected from Ernal<ulam 

district 10 yielded pythium spp. and two samples 
yielded combination of pythium and pseudomonas 
solanacearum. All seven infected samples from 
Kottayam district yielded pythium spp. Fusarium 
sp . was also isolated from two samples from 
Ernal<ul

am 
along with pythiumbut was not found to 

Significant reduction of pythium (Propagules) popu· 
lation was noticed 15 days after solarization (28 
colony forming unit(cfu)/9), whereas the population 
increased in the case at non-solarized 1ields during 

this period (122 cfu/g) (Table 1.20) . 

be pathOgenic. 
Chemical control 

Field trials were conducted in pythium 
Isolation of blocontrol "gents 

Rhizosphere soil and plant parts collected from the 
healthy fields were used for isolation of biocontrol 
agents. One hundred and fifteen isolates of 

Trichoderma spp . belonging to eight species viz., 

T. viridae, T. harzianum, T. hamatum, T. polysporum. 
T. IOngibrachiatum, T. koningii, T. pseudokOningii 
and T. aureoviride, isolates of G/iocladium virens. 

30 isolates of bacteria, 22 isolates of actinomycetes 
and three genera of VAMviz. GlomUS macrocarpum, 
G. fasciculatum, GigaspOra spp. (2 isolates) and 
AcaulOspora leavis were isolated. In vitro interac­
tion of the above fungi and bacteria with P. 
aphaniderm atum was studied. In dual culture 

testing, the inhibition percentage ranged from 
47.43 to 65.28 with fungal isolateS (Trichoderma 

spp./G/iocladium spp.) and 20.5 to 100 per cent in 

the case of antagonistic bacteria. 

Screening germplasm accessions for their 

reaction to pathogenS 

which were subjected to soil solarization. Seed 
treatment and soil drenches were given wtth the 
respective fungicides. Experiments with all the teat 

fungicides were alSO conducted in 
not solarized to compare the effects of gOI.rizatiO,n, 

Basal application of neem cal<e was given@ 1 

bed for all the beds. 

Thefungicides viz., Dithane M-45, captafol 

Chiorothalonii (0.3%) and Ridomil MZ 72 wP 
ppm) were used both for seed treatments 

drenches. Phorate 30 g/3 m' plot was 

basal application. Soil drenching with 
fungicides were given 30 dayS after ",'Nina, 

The plants were more vigoroUS and 
dence was low in solarized plots AA.~n,or" 
solarized up to twO monthS afte";or,, uti'n!i 
nation percentage and disease i'n ,cid,ellO 

Sixty-three germplasm types were evaluated sepa-

rately for their reaction to P. aphanidermatum and 

from 92.08-99.58 and 34.12-
57

.
39 

in 

plots as against 95.2-99.16 and 
spectively in non_solarized plots. The 

16 

was 2.2-3 4 k ' . . g In solarized I 
2.7 kg in non-solarized I pots compared to 1.6-
in solarized plots th p ~ts. Yield s though higher 
significant. I e va ues were not statistically 

Blocontrol 

Field efficacy of biocontrol a 
with four isolates of T' gents was evaluated 
. ",choderma sp 
Isolate of Gliocladium " p. and one vlrens In camp . 
fungicide Dithane M-45 und arlson with the 
solarized conditions. The er solari zed and non­
almost uniform in all th seed germination was 
disease incidence e treat~ents. However, 

. was consplcuousl I . 
I agents treated I t y ess In 

[ooll1piara,tiivell, highwh po s and the yields were 
the 5 b' en compared to contro l plots 

locontrol agents T h ' . 
maximum yield . b ,. awanum-1 

In oth solarized (3 44 
non-solarized (3.970 k ) . 5 kg) 

treated plots th d
g 

plots. In biocontrol 
, e Isease in 'd 

and yields were high CI ence was 
treated and control ~rcompared to Dithane M­

pots (Table 1.21). 
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Population of Pythium an . 
solarized and no I ' d Trichoderma both in 

n-so anzed I 
during 3060 90 d p ots were monitored 

. " an 120 da s ft . 
Pyth,umpopulationwas l . y a er germination. 
time, the population leVe~~ ln solarized plots. With 

conditions. However the Increased in both the 
creased in all the b" e PythlUm population de-

rccontrol ag t 
compared to untreat d en s treated plots 

. e control I 
Trichoderma the d . . n the case of 

. a aptatlon/surviv I .. 
very high in solarized plot a abi lity was 
ized. s compared to non-solar-

Detection of seed-b orne Inocu lurn 

To detect seed-borne inoculu 
collected from infect d m. seed rhizomes 

. e clumps w 
replications each in 'd ere planted. 20 

. ' aCI washed d 
50 11, immersed part' II' san , sterilized 
wrapped in cotton SW~ab aY dink sterilized water and 

A

n eptlnhu 'd 
mong these cott ml chamber. 

. on swab was fou d 
In expressing maxI' n to be the best 

(

mum rot (80"!. ) . . . 
3 weeks). 0 In minimum time 

um propagules' in 5011 during solarization Survival of Pylhl 

Days Solarized Non solarized 

28.00 85.00 122.00 15 
30 56.49 183.00 

• A 152.66 

verage number of Pythiu • 

Mean (2) 

m propagu les as cfu/g of air dried soil 

1.21 Effect of blocontro l a 

-G% 

90.80 
1 96.60 
2 90.60 

91 .66 
88.75 
97.90 
97. 10 

Germination 
Disease incidence 

gents on rh izome rot of gl nger 

Solarized 

' 01% Yield G% 
(kg/3m') 

13.97 2.844 86.04 
19.02 3.445 89.80 
10.03 2. 595 92.90 
16.51 3.260 94.30 
15.15 2.530 94.50 
53.40 2.788 93.96 
60.22 1.892 98.50 
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Mean(1 ) 

75 
134 

Non solarized 

01% 

15.53 
21.72 
28.94 
18.06 
23.87 
38.57 
50.07 

Yield 
(kg/3m') 

2.198 
3.970 
2.494 
2.610 
2.973 
1.485 
1.720 
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MINI MISSION II 

DEVELOPING AGRO TECHNIQUES FOR 
INCREASING PRODUCTION OF SPICE CROPS 
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1. AGR VI (813) : STUDIES ON THE IMPACT OF INPUT TECHNOLOGY ON THE YIELD 
PERFORMANCE AND QUALITY ATIRIBUTES OF BLACK PEPPER 

K.Slvaraman, A.KSadanandan and C.K.Thankamanl 

NPK experiment 

A field experiment with twenty one treatments 

including different levels of n~rogen, phosphorus, 

potassium, calcium and mag nesium using 

Karimunda as a test variety was started in 1987 

(Table 2.1). 

It is seen that the application of 200 g of nitrogen 

along w~h 70 g of potassium resulted in the maxi· 

mum cumulative yield of 6.137 kg/Vine. However, 

this needs further experimentation for the confirma· 

tory results. 

Irrigation experiment 

A trial on irrigation requirement of black 

pepper(variety Karimunda) was initiated during 1988 

using Erytll,ina indica as standards. A maximum 

yield of 2.635 kg/Vine was recorded with the appli­

cation of water @2lpervinethroughdrip irrigation 

from October to March. 

Table 2.1 Cumulative green pepper yleld(kgl 
vine) 

Cumulative green 
Nutrient levels peppe, yield 
(g/Vinetye.,) (1990-91101992_93) 

NSO K70 2.829 b 
NSO K140 3.029 c 
NSO K210 2.448 • NSO K2SO 3.852 h 
Nl00 K70 4.381 I 
Nl00 K140 3.520 I 
Nl00 K210 5.278 • Nl00 K280 5.031 P 
NISO K70 3.591 9 
NISO K140 5.481 , 
NISO K210 4.971 0 
NISO K2SO 4.599 n' 
N200 K70 8.137 u 
N200 K140 5. 129 , 
N200 K210 3.181 d 
N200 K2SO 4.097 k 
NO PO KO 4.711 n 
NO PSO KO 5.104 q 
NSO Pso K140 CaSO MgO 3.905 I 
NSO PSO K140 CaSO MgSO 3.952 I 
NSO PSO K140 CaO MgSO 3.472 • 

In a column, means followed by n common letter are not 
significantly different at 5 per cent level by DMRT. 

2. AGR.lX (813) : INVESTIGATIONS ON THE SPICES BASED CROPPING "VC:TIIII 

V.S.Korlkanthlmath and K.Slvaraman 

This project was initiated during 1991-92. It aims at 

(i) exploiting the production potential of different 

cropping systems where spices are planted as 

component crops, (ii) quantifying and analyzing the 

sources of aVailability of plant resources in the 

above and below ground environments in such 

systems, (iii) working out the efficiency with which 

these resources are captured and utilized by the 

crops in the system, and (iv) build systems depend­

ing more on renewable, farm derived resources 

which lead to economically sustainable and ecologi­

cally sound agricunure. 

I n cardamom based cropping systems 

Appangala, observations on growth and 

ponents of cardamom viz., hiight, 
ing and non-bearing tillers, and numh.",fD 

per plant were recorded. The height and 

branches produced per plant in 

allspice, cinnamon and coffee were 

cent ground cover occupied by the 

crops and photosynthetically i 

intercepted by the crops in the system 

recorded(Fig 2.1 and Fig 2.2) . 

F-Ig 2 .1 Per cen t 
in card gro und cover 

amom based cropping 
System s 

Ca rdamom+Nutm eg 

Cardamom+CJove 

Cal'damom +AII . SPi ce 

Ca rdmom+Cinnamon 

Cardamom+PepPcr 

Cardamom+Coffec 

SoJe Cardamom 

Sole Coffee 

Ground cove}' 
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se cropping syst.ems 

System 

CrdAmotQioCollee 

Sole CArdADlem 
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CJ Ie 

" 
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e, - ardamom 'IC 1 
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3. SSe. II (813) : NUTRIENT REQU IREMENT OF IMPROVED VAR IETIES OF 

SPICE CROPS 

A.K.Sadanandan, K.Slvaraman and V.S.Korlkanthlmath 

Black pepper 

Nutritional requirement 

This experiment was initiated in 1992 with six 

fertilizer treatments including macro and micronu­

trients laid out in a split plot design replicated four 

times. Survival was found to be about 95 per cent. 

Long term effect of fertilization 

The NPK fertil izer experiment laid out in 1979 was 

retained to study the physico-chemical change in 

soil due to continuous application of fertilizers. It 

was found that continuous fertil ization decreased 

soi l pH. Increased N application, increased molyb­

denum status in pepper leaf and decreased the 

Aluminum content. Increased P application de­

creased status of Zn in leaf. 

Nutrient requirement of bush pepper 

Application of NPK @ 1.0, 0.5, 2.0 g/pot (30 cm, 

diameter with 10 kg soil) at bimonthly, intervals 

resulted inthe maximum number of spikes. laterals, 

berry volume and yield . The increased levels of 

NPK fertilization increased both soil and leaf tissue 

status of nutrients in both the varieties (Karimunda 

and Panniyur 1). 

In another experiment, organic cakes sig nifi~antly 

increased leaf nutrient status, spiking intensity and 

yield.Therewas no significant difference in number 

of spikes and berry volume among the varieties viz., 

Karimunda and Panniyur 1. Among the treatments, 

ground nut cake was superior. This was followed by 

gingelly and cotton cakes. 

Turmeric 

Effect of Inorganic fertilizers on turmeric varieties. 

A field experiment was laid out in 1992 to study the 

nutritional requirement of four varieties of turmeric 

viz., Suvarna, suguna, sudarshana, and Alleppey 

with seven treatments comprising of NPK fertilizers 

each at three levels and micronutrients(Mn, Zn, B 

and Mo) each at two levels as soil application and 

one treatment as foliar application with a common 

check. 

Application of NPK @ 60:50: 120 kg/ha for short 

duration varieties, viz., Suguna, Sudarshana and 

30:25:60 kg/ha for long duration variety. Alleppey 

were found to be optimum. 

Among the varieties maximum yield was recorded 

by Sudarshana (5.63 t/ha). Maximum B/C 'ratio 

(2.4) and profit was found to be due to fertilizers. 

Maximum uptake of N was recorded by Suguna(96 

kg/hal while maximum P,O, (39 kg/hal and K,O 

(256 kg/hal uptake were recorded by 
Sudarshana(Fig 2.3) . Maximum yield (5.67 tIha) 
and Curcumin recovery (333 kg/hal were obtained 

due to application of NPK @ 30:25:60 kg/ha 

together with micronutrients (20 kg Mn, 5 kg Zn, 0,5 

kg Mo and 2 kg B per hectare). 

Effect of organic manuring on turmeric varieties 

study effects of organiC manuring on the 

and quality of improved turmeric varieties 

Suva rna, Suguna Sudarshana and Alleppey. 

Application of organiC manures increased 

availability of micronutrients compared 
tion of fertilizers alone. Among the ,,",'IAII, •• 

mum yield(5.62 t/ha) was recorded by 

while the maximum curcumin 
was recorded by the. variety Alleppey. 

Among the treatments groundnut cake 

registered the highest yield (5.61 t/h8). 
the influence of cakes on curcumin, 
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registered higher curcumin recovery (316 kg/ha) 

which was on par with cotton and ground nut cakes. 

Ginger 

Effect of organic manuring 

A field experiment was laid out to study the effect of 

application of organic cakes in the nutrition, yield 

and quality of ginger. There were nine treatments 

which included six organic sources, one inorganic 

NPK fertilizers with and without micro nutrients and 

a check. The experiment was replicated five times. 

Among the treatments, gingelly cake applied plot 

registered the highest yield (5.02 t/ha) followed by 

cotton cakes, Application of organic cakes, fertilizer 

and FYM had significantly increased the nutrient 

uptake, yield and oleoresin recovery. 

Deficiency symptoms In spice crops 

Experiments were initiated to study the nutrient 

deficiency symptoms in pepper ginger, turmeric 

clove and nutmeg, using quarts and Hoaglan~ 
solution. For inducing deficiency symptoms of a 

particular nutrient, that nutrient was eliminated from 

Hoagland solution and watered daily with respec­

tive solution. It was found that nitrogen deficiency 

characterized by foliar yellowing and stunted growth 

in all. Phosphorus deficiency was characterized by 

dar1< green to purple yellow leaves with stunted 

growth and final death of plant. Potash deficiency 

was characterized by drying of leaftips and margin 

of the leaves which finally dries away, especially 

older leaves. 

MINI MISSION III 

INCREASING PRODUCTION 

THROUGH CROP 
OF SPICE CROPS 

IMPROVEMENT 

27 
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1. GEN I (813): SERVATION, CATALOGUING 
COLLECTION, CO~K PEPPER GERMPLASM EVALUATION OF BLA 

AND 

I P N Ravlndran, R Ramakrlshnan Na r, • 
K. Johnson Geordg~ S 'Korlkanthlmath 
B. Sas lkumar an . 

Collection and cons~rvatlon 

n es were extensively sur· 
Western Ghats forest ra. g nSisting of five Piper 

. t n accessions co 
veyed. Nine ee f Muthikkulum, Kerala 

. ollected rom . 
species were c . h In a separate triP, 

. h NBPGR Trlc ur. 
jointly w~ ' . were collected from P: , accessIons 
ninety one Ipe d Kolathupuzha ranges in 
Muzhiyar, Themmala an h' h includes P. barberi 

d· t . t of Kerala, w IC 
Quilon IS rIC. Idukki Malappuram 
and fifty six wild P. mgru:typ~:~shina' Kannada in 

districts in Kerala an ed and twenty one acces­

Karnataka were surve~ ecies including wild P. 
sions of different Pipe sp Ilected Sev-

. d P. betlewereco . 
nigrumand cultivate '. ted black pepper were 

. s of cultlva 
enty accession fields in the above 
also collected from the farmers 

districts{Table 3.1). 

Cytological studies ' . 

mbers of 46 Piper species . hromosome nu 
Somatic c . ed All the accesSions . were determln . 
/ accessions ber of 2n = 52 except one had chromosome num 

, ~ •• -- A wild Piper nlgrum collected from Qullon Fig 3.1 
district 

Table 3.1 Plpergermptasm collected durtng 1992 - '93 

Species 

Wild species 

1. P. allenuatum 

2. P. argyrophyllum 

3. P. hymenophyllum 

4. P. longum/hapnium 

5. P. mu/lesua 
6. P. sugandhi 

7. P. nigrum 

Cultivated types 

1. P. nigrum 

2. P. betle 

2. 

Areas covered 

Muthikulam (Palakad Dt.) 

Kolathupuzha (Quilon Dt.) 

Themmala (Quilon Dt.) 

Muzhiyar (Quilon Dt.) 

Idukki 

Oakshina Kannada Dt. 

Malappuram, Quilon and 

Idukki (Kerala) and ka) 
Oakshina Kannada (Karnata 

COLLECTION, CONSERVATION, CATALOGUING AND EVALUATION OF CARDAMOM GERM PLASM 

2. GEN IX (813) : 

Regy Lukose 

ANNUAL REPoRT 1~.~ 

acc,esslon of P. allenuatum which had 2n = 104. 

hundred and forty germplasm collections of 

and related genera are .being main­

at NRCS ca rda mom research centre, 
M"naalla. Collections from Wynad district of Kerala 

evaluated for growth and yield performance. 

Growth characters viz., height of the tallest tiller and 

tillers per plant were not significantly different among 

the entries, but, the wet capsule yield differed 

significantly with the highest yield of991 g recorded 

in Vazhukka suckers followed by Vazhukka seed_ 
ling s (959 g) and APG 223 (775 g). 

COLLECTION, CONSERVATION, CATALOGUING AND 
EVALUATION OF GERMPLASM OF GINGER AND TURMERIC 

P.N. Ravlndran, R.Ramakrlshnan Nair, 
Johnson K. George and B. Saslkumar 

Collection. Conservation 

and forty three aCceSSions of turmeric 

f'lplasm conservatory. Fifteen acceSSions 

and turmeric were added during the 

Kaempferia galanga 
made. Eighty acceSSions of turmeric 

of germplasm 

CUrcumin cultivars of turmeric viz. I 

Sugandham, CII 328 sugandham, 

Aizwal, Edapalayam, Erattupetta, 

Thodupuzha were multiplied for 

assessment. These lines were 

COntaining 9 per cent or above of 

rhiZome yield from 3 m' bed of 

ranged from 9.2 (Aizwal) to 27.02 kg 

, The dry recovery ranged from 16.5 

21 per cent (C1I328 sugandham). 

29 

Eighty turmeric accessions collected from North ­

Eastern India during 1990 were multiplied for 
further eva luation. 

Yield evaluation 

Seven Open POllinated progenies of turmeric along 

with 4 Controls were evaluated at NACS farm, 

Peruvannamuzhi and farmer's fie ld, 

Muvattupuzha,Kerala for yield. Significant differ­

ences Were observed for mean fresh rhiZome yield 

at both the locations. Alleppey ranked first (24.76 

kgl3m' bed) at Peruvannamuzhi While Shi/long prog­

eny (Acc.no.364) was first at Muvattupuzha (38.0 

Kg/3 m' bed). AcceSSion 367 had the highest dry 

recovery at Muvattupuzha (26.6%) whereaSAIleppey 

had maximum dry recovery at Peruvannamuzhi 
(24.5%) (Table 3.2). 

Ginger 

Yield EvalUation 

A replicated yield trial with lifteen cultivars of ginger 

were laid out at NRCS farm,Peruvannamuzhi and 
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farme(s field , Muvattupuzha. ACC No. 64 ranked 

firstat Muvattupuzha and second at Peruvannamuzhi 
with 16.1 and 15.25 kg mean fresh rhizome!3m' 

bed, respectively. Differences among the entries 

were significant at Peruvannamuzhi only. Dry 

recovery of ACC No. 64 was 22.9 per cent at 

Muvatlupuzha and 19.10 per cent at 

Peruvannamuzhi (Table 3.3). 

I n another replicated yield trial, twenty two germplasm 

accessions of ginger were selected on the basis of 

mean yield per plant. There was no significant 

differences observed for mean fresh rhizome yield 
per bed . Mean fresh yield from 3m' bed of these 

accessions ranged from 10.5 (ACC No. 4) to 13.86 

kg per bed (ACC No. 293). 

Induction of polyploidy 

Ginger rhizomes derived from bits treated with 

colchicine were cytologically analyzed. Two 

tetraploids with 2n ; 44 were recovered from the 

buds of Maran treated with 0.2 per cent colchicine. 

Table 3.2 
Yield and dry recovery of selected turmerIc progenies at two locations 

Accession No. 

Contro ls 

366 

364 

363 

360 

367 

361 

358 

Suva rna 

Suguna 

Sudarshana 

Alleppey 

CD 

CV(%) 

• Affected by disease 

Mean fresh yield 
(kg/3 m' bed) 

P.muzhl 

17.73 

23.50 

24.76 

19.03 

11.43 

18.67 

22.40 

15.40 

24.37 

23.53 

5.70' 

5.79 

17.60 

M.puzha 

29.67 

38.00 

36.00 

29.60 

31.57 

22.55 

37.60 

27.07 

34.20 

36.10 

26.50' 

5.17 

9.40 

Dry 
recovery (%) 

P.muzhl M.puzha 

15.75 

11 .25 

12.50 

20.00 

19.50 

19.50 

11 .25 

20.00 

12.00 

12.00 

24.50' 

12.00 

18.80 

19.00 

26.60 
15.00 

Table 3.3 Yield and dry ANNUAL REPORT 
recovery f I o 9 nger cU ltivar 

Entries 
(AccesSion No.) 

s / accessions In tw I o ocatlons 

Mean fresh yield 
(kg/3 m' bed) 

P.muzhl M.puzha 

Dry 
recovery (%) 

1992-93 

51 
P.muzhl M.puzha 

64 
141 
25 1 
222 
63 

151 
53 
11 

249 
65 

CV% 

14.80 
15.25 
13.23 
14.87 
11.97 
12.8 1 
13.02 
13.42 
1267 
14.69 
13.45 
13.46 
15.67 

12.79 
2.09 
9.10 

15.98 
16.10 
15.08 
14.67 
12.10 
12.40 
14.45 
15. 40 
15.83 
14.50 
15.57 
15.63 
16.00' 
16.00' 
12.79 
N.S. 

20.0 22.4 
19.0 
17.0 

22.9 

17.0 
22.8 

21.5 
16.6 

18.5 
22.3 

16.0 
17.1 

17.0 
21.3 

18.0 
17.9 

20.5 
21.2 

15.0 
20.8 

21.0 
19.9 

14.5 
22.2 

20.5 
21 .6 

20.5 
19.5 
22.6 

COLLECTION CONS 
EVALUATlON'OF GE::~~!~:' CATALOGUING AND 

B.Krlshnamoorfhy J R OF TREE SPICES 
, . ema and V S . . Korlkanthlmath 

types were collected f 
of Pan . rom the 

.,mudl,Kerala. Six hi h ' . 
and three wild. . g Yielding 

M. gibbosa and M types VIZ .. Myristica 

Calicut and M . magm~ca from the 
~On.diclherrv . annuthy in Kerala and 

and In clove tw 
of Amb a collections 

anad Estate . 
were added thin Quilon 

ate germplasm. 

of tree sp' 
Ices was established . 

planted. Maint collec-
enance of germ plasm 

was started at NACS Ch 
106 nutmeg grafts 135elavur campus by planting 
cin ,clove seedl' 

namon rooted . '"9s and 50 
. cuttings of elit ty 

matenals of elite cl e pes. Planting 
ave and cin 

were Supp lied for layin a . namon seedlings 
Pechiparai Ambal g ut fi eld tnals at Yercaud 
d ' avayal and Th d' ' 

er the All India Coo d' a Iyankudisai un-
S . r Ina ted Ae 

plces (AI CAPS). search Project on 

Cala loguln g and eva luation 

CINNAMON' F . . rom the y' Id 
elite progenies of . Ie evaluation trial of 

cinnamon it w 
growth, regeneration capa 't as obselVed that 

CI y and fresh weight of 
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. rogenies were better 
bali< per plant of the seedling :nies A similar trend 

as compared to clonal =~91 an~ 1991-92 also. 
was observed dUring 1 

. f I vewithfourteen elite 
CLOVE: Aprogenytnal °lk

C 
:as laid out at NRCS 

lines with a local control(bu ) ogeny trial involving 
Another pr , 

Chelavur campus. . 57 B rliar76and Burliar .. K lIar6 Burllar , u 
elite lines, a, I (b Ik) was laid out in an 95 along with a local contra u 

edl ' g and clonal progenies of nut­NUTMEG : Se In 

. O/A 11 had been planted and the meg selection 7 . . 
. ted nutmeg accessions are progenies of selec 

maintained in the nursery. 

I f lowering/fruit set In allspice Indue ng 

. /fruit setin allspice, cultar (sus-To induce flowering . . 250 
concentrate containing 9 pension 

Table 3.4 Growth characters of elite clove progenies 

Mean height 
(cm) 

ECT No. 
2MAP 15 MAP 

1 B 95 164.88 174.29 

2 B 57 151 .13 170.63 

3 K 8 157.63 175.00 

4 K 4 158.13 179.57 

5 K 5 162.00 178.75 

6 J 7 149.88 166.25 

7 K 1 160.75 172.9 

8 K 9 158.13 183.75 

9 K 10 152.25 191 .25 

10 K 3 149.00 165.00 

11 K 76 159.88 175.63 

12 B 81 153.50 188.75 

13 B 74 145.13 160.00 

14 B 2 153.38 179.17 

Control 1 fa.88 133.13 

Mean 152.44 172.94 

CV (%) 8.34 8.02 

t Plantation at NRCS farm, established arecanu 

Peruvannamuzhi. 

trial laid out at NRCS, Carda­
In the clove progeny Ap angala(aaitude about 

mom ResearchM~:~t:e;ow ~oefficient of variability 
1000 m above, height number of 
was observed for the d me~~ at 30 ~m from the 
branches per plant an gl 

ground level (Table 3.4). 

- -Mean No. of 
branches / plant Girth at 

30 em level 
2 MAP 15 MAP MAP 

17.50 18.57 3.79 

15.50 17.63 3.54 
17.13 19.86 3.44 

17.50 21.43 3.20 

14.75 17.00 3.54 

17.00 18.00 3.30 

15.75 17.57 3.21 

15.63 21 .25 3.31 

16.00 19.25 3.95 

16.63 16.29 3.33 

15.88 17.38 3.53 

12.13 16.38 3.10 

15.88 17.00 3.29 

17.00 21 .50 3.45 

10.25 12.63 2.84 

16.04 18.12 

11.16 12.91 

. ) s tried Four colncen! Paclobutrazoleflit wa ' . % I 
I (1%ai 2%a.I,3 a. of Paclobutrazo e . . , . 

along with a control were tried. 'ng 
a i Paclobutrazole gave encouragl

l . ed with ethre , trees were also spray 

2 4-D but no positive results were 

e~er, ;hiS needs further tests for 

5_ HORT_ 1 (813) : 
VEGETATIVE PROPAGATION OF TREE SPICES 

ANNUAL REPORT 1992-93 

J. Rema and B. Krl. hnamoorthy 

Field eva luation of clove grafts 

Growth observalions viz., heighl, number of pri ­

maI)' and secondal}' branches, and girth abOve Ihe 
graft union were recorded on clove approach grafts 

~ Dlalnt''''during June 1991. 

~egetal/ve propagation of all spice 

(egelaliv" PI"Op.ag"ticln by cuttings, layering, Slool­

and approach grafting wereattempled. Termi­
./c,uttll~gs Irealed wilh rooling hormones like ISA 

and 5000 ppm), 1M (500 and 1000 ppm) 

(500 and 1000 ppm) and commercial rooling 

like QUicrool and Seradix did nol aid in 

of malure cuttings. However, QUicroOI 

. Ihe prodUction of rools in juvenile cuttings. 

(with out any hormones) was also found 
ineffective for produclion of roOls. Siooling 

apporo',cn grafting experimenls are in progress. 

orthotroplc shoots In nutmeg 

SUPply of auxins (1M 10,20 and 50 

GA (GA3 10 and 20 ppm), cylokinin (kinetin 

10 ppm) and their combination (GA 10 ppm + auxin 

10 ppm + cytokinin 10 ppm and GA 10 ppm + auxin 

10 ppm) and conlrol did not help in the prodUction 
of ortholropic shOals from Ihe grafts. 

Severe pruning of 3 - 4 years old plagiolropic grafts 

shOWed a lendency 10 prodUce ortholropic shOals. 

This needs further leSting for confirmalol}' results. 

Top working of nutmeg 

NUlmeg is dioecious in nalureand Ihe sexofthe Iree 

is known after flowering (aboul 7 years after 
planting)./1 was observed that unprOductive male 

trees could be converted to productive trees by 

lop working. Sixteen male Irees were detoPPed 

and Wedge grafted with SCions from high yielding 

female trees On Ihe newly emerged shoots. 

About 90 per cenl success was obtained in this 
method of lop working. 

BREEDING FOR HIGH YIELD, RESISTANCE TO PHYTOPHTHORA 
NEMATODES AND DROUGHT IN BLACK PEPPER 

R. Ramakrlshnan Nair, P.N.Rav/ndran, Johnson K.Georgeand B.Sas/kumar 

Yield trialll(CYT - 11) :_ The existing 
mOdified With twenty two hybrids and 

The eXperiment is laid out in RSD with 

and trial is in progress. 

Evaluation trial of wild Piper nigrum _ Six plants 

each from fifty acceSSions of wild collections of 

Piper nigrum collected from the forests ofWeslern 

Ghats were planled on Glyricidia slandards for 
evaluation. 
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Comparative Yield Trial III (CYT-III):- In CYT-III , 

comprising of 10 hybrids, 8 cultivars and 2 controls, 

collection 1501 continued to yield higher during the 

second year with 1.94 kg mean green pepper per 

vine followed by collection 1500 (1 .85 kg/Vine) . 

Bush pepper yield trial 

Bush pepper interplanted with perennial pigeon pea 

as shade crop and trial is in prog ress. 

Other comparative yield trials 

Trialson open pollinated progenies and hybrids and 

trials at Valparai in Tamil Nadu, Chickamagalore, 

and Bangalore and Pollibeta in Karnataka were gap 

filled and maintained. 

At the high al titude trial at Valparai (1067 m above 

MSL) hybrids 732 and 813 were continued to be 

superior during the second year of yielding. The 

mean yield of these entries were 1.125 kg and 0.95 

kg green pepper per vine with a dry recovery of 35.5 

and 34.4 per cent respectively. 

Polyploidy 

An induced tetraploid of black pepper was recov· 

ered for the first time. A total of 95 plants derived 

from colchicine treated seeds of black pepper 

cultivars 'Karirnunda' and 'Panniyur· r were cyto­

logically analyzed. One of the plants derived from 

seeds of Panniyur·1 treated with 0.05% colchicine 

was found to be a tetraploid with 104 chromoson'os 

in somatic cells. 

7_ GEN,V (813) : BREEDING CARDAMOM FOR HIGH YIELD AND RESISTANCE TO 

KATTEDISEASE 

Regy Lukose and M,N. Venugopal 

The cardamom selections from various research 

centres were util ized for multilocation trials(ML D. 
First trial with 13 Malabar selections and second 

comparative yield trial with six hybrids were laid out 

in RBO each with four replicatiOhs. 

In the sick plot, as in earlier years the same 19 

entries continued to show field resistance against 

natural infection of Kattevirus. These entries have 

not taken infection for the last 3 years. Three 

parallel observation trials in three situations, one 

each in high rainfall, low rainfall and arecanut based 

crop mix with clones(10-12 clones/accession) of 

promising entries (field resistant plants) were InIU­

ated with corresponding local susceptible clonll 

A Comparative Yield Trial(CYT) with 16 prclm1I~. 

clonal entries of Kaffe resistant lines, UII' ......... 

multibranch type and rh izome rot resistant 

pre-release selections (CCS-l & M-l) wft~ 
malabar type was planted in a completely 

ized design(CRD) to study their yield 

Each plot is replicated thrice with 12 plants 

The recommended cultural practices, 

and plant protection measures were 

The tria l is in progress. 

8, PHV,V (813) : 
ANNUAL REPORT 

CHARACTERIZATION OF D 
BLACK PEPPER AND CAR ROUGHT TOLERANCE IN 

DAMOM 

A, Ramada.an and S V . a.antha 

In the field evaluation f 
. 0 prOmiSing d 
lines Karimunda I . rought tolerant 

1992-93 

se ectlon 69 . 
better tolerance for . continued to show 

the third consecutive year. 

PhysiOlogical and yield data ar . 
Kanmunda selections 14 and e being analyzed. 
drought tolerance. 27 were screened for 

PHV,f1I (813) : 
QUAlITV EV 

ALUATION IN SPICES 

T. John Zachariah and N K L I . . ee a 

sions 14, 56 and 122 . 
the 54 germpla 

orl, oleoresrn:~ accessrons evaluated for 
;contalined h h d plpenne contents CLTP 

Contained ab oleoresin. ove 9 per cent 

Ig Plpenne(5 8%) 
essentialoil(60') A .. 0 , oleoresin( 16%) 

/0. ccessron . h 
cent piperine are CL TP 2 s Wit more than 

. AcceSSions with ' 55, 192, 201 and 
more than 4 5 P 

are CL TP 55 6 . er .ent (v/w) 
, 1,185and 181 A 

more than 13 . . cces-
192. per cent oleoresin are 55, 

seven Wynad II 
.valluated for ~ho ections and eight COntrols 

e essential 0·' quality A . I Content and 
. ccesslons 188 19 

and 224 Contained ,5, 217, 221 
oil. Selections 18;ore than 8 per cent 

in quality as indi t ,221 and 223 were 
acetate in thes ca ed by the high alpha 

e selections. 

acce . 
;:'~:S :valuated for chemical qual­

, , .2,86,92,94, 103, and 118 
2 percent essential oil and acces-

Turmeric 

A study w as conducted to find 
planting dates (/ik It . out the effect of 

e a e Apnl early M 
early June and Lat J ' ay, late May, 
( 

e une) and h . 
late November I arvestlng dates 

, ear y January 
dry recovery and . and February) on 

curcumrn Cont t ' 
releaSed turmeric " . en rn the newly 

vanetres viz S 
and SUdarshana in com " " uvarna, Suguna 
control. Thedryrec panson with Alleppey as 

overywasmaxi 
days of maturity. mum at 250-270 

Curcumin Content d ecreased as th . 
creased in all the fo .. e matunty in-

urvanetres PI " " 
harvesting in Nov b . antlng In May and 

em er recorded h 
curcumin. As the h . t e highest 

. arvestlng is del 
declrne in curcum" ayed there was a 

In content Th · 
to the relative a .. IS can be attributed 

CCumulalion in starch and fib reo 
AllspIce 

leaf samples from twelve tre 
oil content. It ranged f es were analYZed for 

) rom 1.8 to 3 3 
w . FOurtrees had . per cent (vi 

more than 60 per cent eugenol. 
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10. BIOTECH.l1I (813): MICROPROPAGATION OF BLACK PEPPER 

J.Rema, K. Nlrmal Babu, Johnson K.George 

and B.Saslkumar 

Mlcropropagatlon 01 PIper belle L. 

Piper bette L. cv Lakkuvalli was successfully 

micropropagated on WPM. Different explants viz. 

shoot, leaf and root tissues developed multiple 

shoots and regenerated into plantlets either direcUy 

or through intervening callus phase on WPM supple· 

mented w~h 3 mgl" SA and 1 mgl" kinetin. The 

excised shoots developed good root system on 

growth regulator free medium of the same compo· 

sition. The plantlets were transferred tothe soil with 

80 percent success. 

Mlcropropagatlon 01 PIper barberl Gamble 

Protocol for in vitro multiplication of Piper barberi, 

an endangered species of Piperwas standardized. 

Multiple shoots could be induced and planUets 

regenerated from shoot and leaf explants when 

cultured on half strength WPM supplemented with 

SA and kinetin. The shoots were rooted in vitro on 

growth regulator free WPM at ha~ strength. The 

plantlets were transferred to soil w~h 90 percent 

success. 

Mlcropropagatlon of PIper chaba Hunt 

P. chaba a major source of long pepper could be 

micropropagated on WPM supplemented with BA 
and kinetin. This medium was found to be ideal for 

shoot regeneration and their subsequent growth 

from both leaf and stem explants either with or 

without intervening callus phase. These shoOls 

developed good root system when growth regula. 

tors were completely removed from the cunure 

medium. The micropropagated planUels could t. 
easily established in soil with over 75 perce" 

success. 

Conversion 01 rool merlslem to shool merlstem 

When rooted planUets of P. colubrinum and 

P. longumwere grown in WPM supplemented with 
SA and kinetin conversion of root tips to shool 

meristemwas noticed and they subsequentlydevel· 

oped in to planUets. 

-- 11. BIOTECH:-I (813):-TISSUE CULTURE FOR RAPID MULTIPLICATION OF 
CLONES OF CARDAMOM 

Regy Lukose 

About 2ODO planUets were produced from the callus 

01 CI37 x PV 1. The plantlets are being transferred 

to Wh~e's medium + 0.5 mg NANIlor rooting. 

In CYT-I,tissue cunured plants, seedling and suck­

ersolCI 37werecomparedfor ~'sgrowth and yield 

performances. Significant differences were found 

in the height of the tallest tiller, tillers/plant, 

plant and yield/plant and cumulative 

3.5) . Tillers/plant and leaves/plant did 

significant differences between the 

In CYT -II, similar type of comparison was 

Mudigere-1 . Significant differences were 

between the treatments for . . . 
panicles/plant yield YIeldIng II/Iers/plant, 

ANNUAL REPoRT 
1992·93 

3 ) , and cumulative . Id(T 
.6 . However, tillers~ lant . y,e able 

and leaves/plant d'd
P 

,helghtofthe tal/esttil/er 
I not show s' ff' 

Cal/us was indUCed 
selection 893. 
Plication. 

from the rhiZome 
The cal/us is sub of CI.37 

cunured for multi-
ences between th t Ign lcant differ· 

e reatments. 

Table 3. 5 
Growth parameter. 01 cardamom In CYT I(CI.37) 

Growth character. 

Tillers/plant 

Yielding til/ers/plant 

Height of the tal/est 
til/er(cm) 

Leaves/plant 

Panicles/plant 

Green yield(g/plant) 

Cumulative yield 

(1990 to '92) (g/plant) 

NS Non significant 

TISsue 
cultured 
plants 

24.6 

15.9 

167.0 

134.0 

21 .1 

434.0 

774.0 

SUckers 

22.4 

11 .1 

150.0 

114.0 

15.2 

194.0 

476.0 

Seedlings 

21 .7 

12.3 

170.0 

135.0 

18.0 

305.0 

628.0 

Growth characters 01 cardamom In CYT 1/ (M 
udlgere. 1) 

Growth characters Tissue 
cultured 

Suckers plants Seedlings 

20.9 
19.8 

14.1 17.1 
12.3 

9.5 

162.0 
141 .0 

130.0 166.0 
119.0 

17.1 109.0 
14.6 

267.0 11.9 
165.0 

162.0 

506.0 
385.0 

Significant 329.0 

37 

CD 
(0.05) 

NS 

2.8 

13.8 

NS 

2.5 

112.0 

226.0 

CD 
(0.05) 

NS 

3.5 

NS 

NS 

3.8 

51 .3 

113.0 
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12. BIOTECH II (813) : IN VITRO SELECTION FOR RESISTANCE TO SOFT ROT AND 
BACTERIAL WILT OF GINGER 

K. Nlrmal Babu, T.G.Nageshwar Rao and N.K.Lee la 

Characterization of tissue cultured plants 

Over two hundred micropropagated plants and 

somaclones were evaluated in pot .cu~ure for vari­

ou s morphological characters and yield. One 

promising line OCP 1222 (Fig.3.2) was identified 

from the somaclones and is being multiplied for 

further evaluation. 

Fig 3.2 A promlalng 8omlclone ot ginger, OCP 1222 

Multiplication of somaclones and 

polyploid culture 

Over 500 cultures of somaclones and polyploid 

__ cultures treated with colchicine and embryoid cul­

tures treated w~h EMS were maintained. This is for 

increasing the spectrum of variation. 

Biochemical Characterization 

Preliminary studies on stored protein in ginger 

rhizomes were carried out electrophoretically. 

Samples in varying concentrations of buffer and 

different gel gradients were analyzed. Based on the 

studies proteins of molecular weight ranging from 

10 • 90 KD are present and 9 of them could be 

separated electrophoretically. 

c 
Suspension cultures • 

Suspension cultures of ginger were initiated and 

maintained. 

Field screening of somaclones for disease 

resistance 

Fifty six somaclones raised in poly bags were 

screened for their reaction to soft rot caused by 

pythium aphanidermatum. Symptoms developed 

in all the lines and none olthe lines were found to be 

tolerant. 

Extraction of culture filtrate 

Pythium aphanidermatum was grown on 

corn meal agar in petri dishes. Culture filtratewos 

extracted by the standard procedure and used for 

bioassay. 

In vlt,o selection fo, resistance to soft rot 

Theculturefiltrate extracted from P ap'nar'idEIf/Ilj!llll~., 
were concentrated to 50 per cent by dialysis. 

concentrated culture filtrate was added to the 
mediuminconicalflasks onwhichairlaere~nb~~ 

and callus were grown. Controls were 

wilh MS medium and the MS + CZ medium. 

and embryoids were found to grow I 

controls but the MS medium inc.orp,oralt~ 

concenlrated culture filterate 80 per 

callus and the embryo ids were dead i 

of inoculation. The surviving calli will 

and regeneraled into plants which will 

tested by inoculating with P. 

ANNUAL REPORT 
13. DST PROJECT: 

~~::RO CONSERVATION OF SPICES 
AMOM GERM PLASM) 

1992·93 

(BLACK PEPPER AND 

K.V.Peter, P.N.Ravlndran and K.Nlrmal Babu 

Selection of suitable basal medium 

Of the three different basal media(MS 85 
WP~ . , and 

. tned , WPM was found suitab le for 
mlcropropagation of black pepper wh'l . , I e In carda. 
mom and related genera MS med' 

lum was found to 
be better. 

vitro responses 

peppe, and ,elated gene,a 

protocols were standardized us­
stem and leaf explants in P. chaba P ba b . . , . r en 

mgrum and stem, leaf and root explants in P' 

P colub,inum and P betle Pia t . . n regen-
was both direct as well as via intervening 

phase. Shoottip cultures of61 a~cessions of 

and related taxa were established in 

bank. StUdies to induce slow growth in 
.. ~'op,..c, were initiated. 

>prc)pagation. Protocols for cardamom and its 

genera like Zingiber, and Curcuma were 

standardiZed in this centre. Protocols for 

.. genera like Kaempferia,(Fig .3.3), C 
Aip/nla were also standardized. . 

w~s initiated to stUdy the effect of 
(10 mg I' and 15 g I") in closed culture 

vessels and low temperatures (22'C 10'C 
in rd ' , and4'C) 

e uClng the growth rate and' 
subcultural intervals in cardamo IncreaSing the 

m. 

Half strength MS medium (deVOid of growth 
lators) supplemented with (10 mg I" ) rna . regu­
(10 I ') nnltol and 

mg ' sucrose in closed (screw capped tubes 
culture vessels at laboratory temperature (22 + 2'C; 

was found to be better to induce slow growth and 

Increase subcultural interval substantially to b 
200 days. ' a out 

Over 65 accessions of cardamom and related taxa 

inclUding 16 accessions of cultivated cardamom 
were established in in vitro repository. 

Mlcropropagatlon of Ksempfer/s gslang. 
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14. DBT PROJECT: RAPID MULTIPLICATION OF TREE SPICES (NUTMEG, CLOVE 
AND CINNAMON) 

P.N.Ravlndran, K.Nlrmal Babu and J.Rema 

Cinnamon 

Axillary buds of cinnamon (Cinnamomum verum) 

shoot explants were cu~ured on WPM supple· 

mented with SA and kinetin. Multiple shoots up to 

5 could be induced in 30 % of the cultures. 

In vitro rooting could be induced in shoot tips 

cultured on WPM supplemented with IBA in 40 days 

of culture. 

Shoot tip cu~ures of an economically important 

species of Cinnamomum, C. camphora (Campher 

tree) were established and mu~iple shoots up to 4 

were induced in 10 % of the cultures. Callus 

cultures of cinnamon and camphor were estab­

lished on MS medium supplemented with 2, 4-0 . 

Leaf fall, delay in shoot elongation and shoot tip 

ilurning were the problems encountered in cinna­

mon cultures. 

Clove 

Laieral buds were activated and up to B -10 multiple 

sboots were obtained in 10% of clove shoot tip 

cultures on WPM supplemented with SA and 

kinetin. 

Callus could be induced from leaf segmentsof clove 

in MS supplemented with 2, 4-0. 

Phenolic exudate was major problem in shoot tip 

cultures and was overcome by frequent transfers to 

fresh culture media. 

Leaf fall and lack of elongation of shoots 

were observed in clove cultures. Initial attempts 

to overcome these by the addition of glutamine 

(up to 20 mg I") to the culture medium did not help 

in solving the problem. 

Nutmeg 

Among the tree spices, Nutmeg tissue cultures 

are relatively slower in responding to the culture 

media, except for the aril tissues. 

Axillary buds could be activated to grow In 

cultures, however the growth was very slow and 
at a later stage the media were found insufficlenl 

to sustain its further growth. 
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SUPPORTIVE RESEARCH 
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1. EXT.! (813) : INCREASING PRODUCTION OF BLACK PEPPER AND 
CARDAMOM THROUGH LARGE SCALE DEMONSTRATION 
OF IMPROVED TECHNOLOGIES IN FARMERS' FIELDS 

A.K. Sadanandan, Jose Abraham, V.S. Korlkanthlmath and M. Ananda ral 

1. Demonstration of High Production 
Technology · Pepper 

Five demonstration plots were selected one each 

representing (i) pepper as mixed crop in coconut 

garden (ii) in arecanut garden (iii) in coffee 

plantation and (iv) pepper as a monocrop. The 

improved technology package was translated in 

farme(s fields with the objective of suppressing the 

disease and pest incidence, increasing the nutrient 

availability in the soi l by the adoption of integrated 

nutrient management f inclusion of cultural practices 

to augment pepper productivity. The pepper yield 

ranged from 1.2·2 kg/Vine. The foot·rot incidence 

was reduced to 2.3% due to the adoption of 

technology package. The management technolo· 

gies created mass awareness of research resul ts 

among the farmers ensuring rapid dissemination of 

information among the end users. 

2. Demonstration of HPT· Cardamom 

2. 1 Conventional management lollowed by 

HPT (Area 10 ha) 

A mean yield of 438 kg dry capsules per ha was 

obtained over a period of 8 years (1985-86 to 1992· 

93) by adopting HPT, whereas. an yield of 117 kg 

of dry capsules was recorded under conventional 

management. A net return of Rs.72.185 was ob· 

tained through HPT as against Rs.21 ,849 under 

conventional management. 

2.2 Introduction of cardamon as a sale crop 

in place of Arabica Coffee by adopting 

HPT (2 ha). 

An yield of684 kg/ha was recorded during the year. 

A maximum yield of 1625 kg/ha was obtained during 

1985-86. This is the highest recorded yield reo 

corded anywhere in the world so far. 

The mean annual maintenance cost and the net 

recovery over a period of9 years(1984-85 to 1992-

93) were Rs.35, 148 and RS.1 ,12,843 per ha per 

year respectively. 

2.3 Comparative performance and economic 

returns from cardamom, coffee and 

black pepper (10 ha each) 

It was obselVed that based on the availabil ity of 

assured water sou rce, cardamom could be culti. 

vated most profitably by adjusting existing shaoe 

pattern and establishment of additional shade ,f 

required in partially shaded or vacant area. 

2.4 Large scale onfarm demonstration of 

adoption of HPT in cardamom(30 ha). 

This large scale ontarm demonstration trial was laid 

out during 1991 inanareaof30 ha. Inthistrialentir. 

HPT on cardamom has been adopted and imple· 

mented. This plot is attracting a number of carda· 

in their plant?tions. 

2.5 Conversion of marshy areas 

cultiva tion of cardamom (OA ha) 

Th is onfarm trial, aims at bringing the low 

marshy areas under profitablle, cultivatic)n ()fClIn! 

mom. An yield of 1350 dry 

recorded dry 1992·93. 

2. 6 Homestead cultivation of cardamom 

controlled shade 

This system involves raising cardamom 

by resorting to high density planting (1 .8 

9250 plants!ha) under over head 

system has been implemented in 0.5 

become popular in Sirsi and . 
Uttara Kannada d ' t . surrounding areas of 

IS nct of Karnatak 
trials on this system I h a. Six onfarm 

. a omestead It' . 
being monitored 8 . cu Ivatlon are 

. eSldes providing gainful em. 
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ployment to small and ma . 
. rglnal fa 

and early yield (18 .20 rmers. the quick 
months) coUld b 

apa!t from the multiplication of h' . e Obtained 
Igh Yielding clones. 

2. GEN I (443) : 
PRODUCTION OF P 
STOCK OF SPICES ARENTAL MATERIALS AND BREEDERS 

K.Slvaraman a d V 
n .S.Korlkanthlmath 

At Peruvannamuzhi multi lie . 
of high yielding blac~ Patlan and distribution 
Subhakara, PanchamPepper varieties of Sreekara, 

I, and Pournam ' 
up. One lakh eighty five thousa I were taken 
were distributed to va . nd rooted cuttings 

nous depa!tm t 
progressive farmers f f en al agencies 

six tonnes of se.:
r 

u!ther multiplication. 

Va"ie'i,'" viz., Suva rna, SUgU~~~~:::r:~at~rmeric 
~lIeppl'v were also distributed ' a, and 

tonnes. against the target of 

At Appangala, 
ca rdamom seed capsules of CI - 37 

were Supp lied to 
mental agenc ' develop_ 

. les and far 
plication of elite clonal . mers. Multi ' 
893 matenal of CCS . 1 800 

was a lso undertake " 
roo ted cuttings f n. Ten thousand 
. a black p epper . 

VIZ., Sreeka ra S . varieties 
, ubhakara A ' 

Kottanadan Po . ,Impiriyan, 
, urnaml and P . 

also distributed. ancha ml were 

EXTN. I (443) 
TRAINING OF EXTENSION 

, RESEARCH WOR 
T. John ZacharIah and M KERS AND FARMERS 

.N. Venugopal 

programmes on the . 
. ' . variOUs aspects of 

a.nd cardamom research centr conducted atCalicut 

Training p 
rogrammes conducted 

Name of the programme 

Nursery tech . bl nlques in 
ack pepper and tree spices 

NUrsery m anagement and 
prOdUction technology 

SPices production technology 

training 

management I'n s . p,ces 

43 

given in the Tables 4 1 e Appangala 
. and 4.2. 

during 1992· 93 at Callcut 

Date 

Aug 3·4 

Aug 17-24 

Nov 17 .24 

NOV17 ·24 

Feb 17 . 18 

No. of 

participant. 

15 

12 

25 

5 

7 

are 
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NATIONAL RESEll 992-93 at APpangala 
conducted during 1 

Training programmes 
Table 4.2 

Name of the programme 

Management 01 'Kokke 
1. d ' and other viral 

Kan u 
diseases 01 cardamom . Board) 
(In collaboration with Spices 

ff cardamom 
Mini lield day on co ee + . d 

2. cropping systems at Chettol! an 

Baniigere 

Nursery iechniqueS 01 cardamo
m

t 3. managemen 
and 'Katte' disease 

Management 01 cardamom 
4. d 'Katte' disease 

nursery an 

1 Horticultural college, 
5. Students 0 

6. 

Napoklu 

t ' cardamom 
Nursery managemen In 

. Forest College, 
7. IFS probationers, 

8. 

Dehradun 

HPT on cardamom 
Exhibition on 

Date 

May 27 - 29 

May 30 

Sep 2 - 3 

Sep 16 

Sep 24 

Oct 2 

Jan 2 

Co~;"ar and exhibition on cultivation 01 
1----'''-= black pepper and 

Jan 24 

cardamom, 
tree spices at Honnavar 

No. of participants 

Officials 01 spices board 

93 

16 

36 

23 

3 

36 

150 
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ALL INDIA COORDINATED 
RESEARCH PROJECT ON SPICES 

There are 16centresunder A1 CRPS. During 1992-

931CAR has sanctioned two new centres at Dholi 

(Bihar) and Hisar(Haryana) to work on coriander, 

fenugreek, turm~ric and cumin, coriander, fennel 

and fenugreek respectively. The tree spices (clove, 

nutmeg and cinnamon) were also included under 

the project. The total budget of the project for the 

8th plan period is Rs.300 lakhs. 

"C'.""',", RESOURCES 

t:I.,mnlasm accessions including wild types col­

and maintained in the coordinating centres 

given in the Table 5.1 

hundred and seventeen wild peppergermplasm 

Panniyur (KAU) centre were shifted to RARS, 

I I as the existing environmental condi ­

are not ideal at Panniyur. The Yercaud centre 

initiated work on pepper has added 102 

At Pottangi, a total of 186 turmeric 

included Curcuma longa, C. aromatica 

amadaand at Solan besides the 146 existing 

germplasm, 42 collections from NBPGR, 

and ICAR Research Complex, Shillong 

added. Eighty collections of turmeric lines 

collected from Anatharajpet and Kowur 

Andhra Pradesh by Jagtial centre. Solan 

received 16 more . ginger collections from 

and ICAR Research Complex, Shillong. 

exotic germplasm accessions in seed 

I coriander, cum'in and fenugreek were 
from NBPGR were mu~iplied and main­

evaluation at Jobner and Jagudan cen­

centre in collaboration with NBPGR 

coriandergrowing areas of Andhra 

CROP IMPROVEMENT 

Black Pepper 

The new MLT (1991) on black pepper with 14 

accessions was laid out at Panniyur, Ambalavayal 

and Pampadumpara (KAU), Mudigere (UAS) and 

Yercaud (TNAU) centres. Hybridization/selection 

programme at Panniyur centre resulted in the 

release of Panniyur-2, Panniyur-3 and Panniyur-4 

varieties. Based on the performance of the past 

three years, 34 numbers of cultivars were identified 

as promising out of the 1134 (hybrid progenies). 

Theculture Nos. 1558 (OPof Kalluvally), 51?A (OP 

of Cheriyakaniadan) and 5834 (OP of Irumanian) 

and 239 (OP of Perumkodi) are consistent high 

yielders and are in the process of release from 

Panniyur centre. 

Cardamom 

The Cardamon MLT (1991) with 13 Malabar entries 

were laid out at Mudigere, Appangala, Sakleshpur 

and Thadiyankudissai centres. Another ML T with 

five Mysore types were laid out at Myladumpara 

and Sakleshpur, I ndian Cardamom Research 

Institute(ICRI) Mudigere (UAS) and Appangala 

(NRCS) centres. High yielding selections in Carda­

mom viz. P·3 and PC·5 are under pre-release 

multiplication. Other cardamom clones CL-692, P-

20, CL-683, CL-802, CL-679, CL- 726, at 

Mudigere(UAS); APG-7, YC-1 at Yercaud(TNAU); 

PTS-10, PV-4. PV-12, PV-3 at Pampadumpara 

(KAU) appeared promising. 

Large Cardamom 

Improved large cardamom cultures are 'Pink Golsey' 

and 'Clone·4' (identified by ICAR Gangtok centre). 

The cy1ological investigations in large cardamom at 

Gangtok centre revealed that somatic chromo­

some number of Amomum subulatum as 2n = 4x = 
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Table 5.1 Spices germplasm co llection s 

rd 'lnating centres at coa . 

Germplasm acCeS$IOn S Particulars 

BLACK PEPPER 
Panniyur 
Sirsi 
Chintapalli 
Yercaud 

CUMIN 
Jobn er 
Jagudan 

CARDAMOM 
Pampadumpara 
Mudigere 
Yercaud 

LARGE CARDAMOM 
Gangtok 

GINGER 
Pottangi 
Solan 

TURMERIC 
Pottangi 
Solan 
Jagtial 

CORIANDER 
Jobner 
Jagudan 
Guntur 
Coimbatore 

FENNEL 
Jobner 
Jagudan 

193 
50 
29 

102 

220 
272 

87 
245 
35 

34 

146 
152 

186 
146 
147 

445 
445 
120 
189 

134 
287 

as 2n = 2x = 24. The 
48 and A dealbulum two sp. showed 

.. F1 btained between 
interspecific a 36 Dzong.Golsey 

. 2n - 3x = . 
triploid level I.e. - . disease. 

be free from Chll1<ey co ntinue to 

d Turmeric 
Ginger an PTS·19 (QUAT) and 

. ric mutants 
High·yieldlng turme t tages of testing and 

) at differen s . 
TC·2 (TNAU are etative mutant in ginger 

Th V E ·4aveg . 
release. e 1 ~ . Ging er collections 

.' at Pottang l. . 
is quite promising d SG.666 at Pottangl, SG. 
. SG 674 SG·547 an . . 

VIZ. , " found promising. 
547, V,S,-2 (Solan) were 

Seed Spices . 

d fenugreek running at . oriander an 
The ML Ts In c d Coimbatore, and in dan Guntur an 
Jobner, Jagu, brand Jagudan are in 
cumin and fennel at Jo ne 

progress. 

. rammes at Johner and t' breeding prog 
The muta Ion . der varieties with earli -to evolve conan 
Coimbatore . esand in programmes 'stanceto dlseas 
ness and resl k varieties resistant to . fenugree 
on developing . b er are progressing . 
powdery mildew at JO n 

Tree Spices 

. 't'ated under this prog ramme. MLTs were Inl I id 
Two 'th 5 elite lines was la 992) in clove WI 
The MLT (1 NAU) Ambalavayal (KAU) and 
out at Yercaud (T ) th lattertwoarepartici. . . . (TNAU , e 
Thadlyankudlssal . ML T with 5 lines was 

•• 

In Cinnamon, . 
pating centres. ndalsoat Pechiparal 
initiated in all theabovecentresa 

(TNAU) . 

CROP PRODUCTION 

Black Pepper 

. ur·1 Kottanadan, . t" s Pann lY , 
Pepper varle Ie commended for 

. Uddagare were re . 
Narayakodl and . ffee plantations In 

mixed crop In co . t 
growing as . fertilizerstud l9sa 

d h I rrigatlon cum 
Andhra Pra es . . d cropping syslem, 
Sirsi in arecanut-pepper mlXe due to the appll. 

. 'f" t yield increase .~~ 
showed sigm Ican h to arecanutang 

. of 100:40: 140 g of NPK eae 
cation ni ur centre irrigating 
pepper. At Pan y . t1W/CPE ratio of 0.25 
from DecembertoApnl a d f 90 per cent 

. . I higher Ylel a f 
sig nifica nt y hi her altitudes a 
un irrigated control. In f 7~'30 ' 1 30 g 

Pradesh, applicallon a . t ~ber under 

two splits in July and Sep e for aU'Qment"~ 
Id be optimum nditions wou co r 

ductivity in black peppe . 

Cardamom 

d revealed that 
Studies at Yercau r.ulliva", 

. the best for Malabar local IS 

Shevroy hill conditions follOWed by selections 11 2 

and SKP"51. The releaSed cardamom variety 

Mudigere· 1 under optimal conditions yielded more 

Ihan 675 kg/ha wilh the recommended spacing of 

1.8 m x 1.8 m and fertilizer does of 75:75: 1 50 kg 

NPKlha al MUdigerecondilion. lndroughl tolerance 
studies, with 12 selected cardamom accessions, 
significant differences were observed with respe~t 
10 plant heighl, numberof SUckers at differentlevels 
of irrigation, though these variations were not 

significant between clones under full irrigation and 

irrigation at 50 per cent field capaCity. The plant 

heighl recorded was more Ihan Iwo metre and 

of suckers was more than 20 per clump . 

were also initiated on the role of bees in 
JOllinallOn in cardamom. The minimum number of 

visits required for a successful pollination 

ilC8r
d"m',m has been found to be five which reo 
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doses, one half at Sowing and other half al 60 days 

after SOwing (DAS) (17.4 q/ha). Split application of 

N @ 60 kg/ha, 1/3 al Sowing, 1/3 al 30 DAS and 

remaining 1/3 at 75 DAS was also effective. 

Cumin 

For cumin, SOwing at a spacing of 22.5 em in rows 

with a seed rate of 12 kg ha" Was found to be the 

best. Weed control in cumin could be achieved by 
use of Terbutryn @ 2.5 kg a. i/ha. 

Fennel 

in 90 per cent fru it set. 

optimum date of planling ginger is the last week 

I The rhiZomes are best planted in raised 
(1 5 cm height) with one melre width and of a 

length.' A compatible crop combination 
lna,eralna soybean has been recommended for 

AI Pottangi, fertil izer app licalion @ 

00 g of NPK kg/ha gave maXimum ben. 

rh izomes are best planted for optimizing 

In 3 X 1 m raised bed. Applicalion of higher 

Nat 140 kg/ha along with P @ 60 kg and 

kg/ha gave highest turmeric yields. At 
, highesl yield of 14.4 I/ha was obtained by 

of N", P,,,,, and K, ,,,, Kg/ha followed 
K,. Kg/ha (1 2. 78I/ha). The cost benefit 

also showed maximum benefit from the 

applied @ 60 kg ha" in two equal 

47 

Higher yield in fennel Was obtained by application of 

90 kg N/ha i.e., 36 kg N as basal, 27 kg N after 30 

days and 27 kg after 60 days of Iransplanting with 
40 kg P,O,lha applied as basal. 

Fenugreek 

Fenugreek sown in the first week of November with 

a seed rate of 25 kg ha" with 40 kg each of N and 

P2 °5 ha" gave maximum seed yield at Jobner. 
Highest seed yield in fenugreek (21.3 1 c/ha) Was 

obtained by irrigating at IW/CPE ratio of 1.0 (2 t .26 

q/ha) followed by 0.8 (18.4 q/ha) al Hisar. Applica. 

tion of neem cake@ 150 kg/ha/seed pelleling with 

Trichoderma viridae reduced rool rot inCIdence and 

increased yield. Weed management studies were 

initiated in coriander and fenugreek using four 

herbicides viz., oxyfluro fen, metalachlor and 

pendimethalin and flurochloralin at two concentra­
tions log ether with hand weeding. 

EVALUATION OF SPICES FOR QUALITY 

StUdies on the quality eva luation of ginger, shOwed 

that maximum ginger oil and oleoresin was re­

corded by SG·68f. The ginger variety Jamaica 

gave high dry recovery. The ginger selection SG-

666 recorded high essenlial oi l conlent (2. 5%). 

High volatile oil content was recorded in coriander 

accession Nos. JCO·125, and UD·435 (0.4%) and 

in fennel, accession Nos. UF·90 and UF· 13 f gave 

higher volatile compounds compared to others. 
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CROP PROTECTION 

Black Pepper 

A survey lor incidence 01 insect pests 01 pepper in 

high altitudes showed that leal gall thrips (Uothrips 

KarnYI) scale insects (Marsipococcs marsupiale) 

and top shoot borer( Cydia temidoxa) were causing 

damage in pepper. 

The wild pepper germplasm, Madem Acc. NO.9 at 

Chintapalli Centre with high yielding ability coupled 

with tolerance to Phytophthora foot rot may be used 

for the breeding programme against disease. 

The management of Phytophthorafoot-rot disease 

was made effective by application of lime @ 1 kg/ 

vine in May followed by neem cake@2kg/vineand 

spraying 01 1% Bordeaux mixture and drenching 

with 0.2 per cent copper oxychloride which reduce 

the Phytophthorafoot rot in pepper at Panniyur. At 

Sirsi, adoption of cultural practices and application 

of neem cake @ 1 kg, phorate 3 g a. i., Bordeaux 

mixture (1 %) spraying and drenching tog ether with 

pasting (10% Bordeaux paste up to one metre 

height in the collar reg ion) of each vine during June 

and August as most effective. Akomin (0.4%) and 

Ridomil MZ-72 WP (100 ppm) given as spray@ 3 

1/vine and drench @ 51/vine respectively were 

effective. Application of either 1 per cent Bordeaux 

mixture or Ridomil MZ-72 (200 ppm) in soil @ 5 1/ 

vine as soil drench around the basins and two 

rounds of foliar application during July/August gave 

86% recovery from pepper foot-rot at Chintapalli. 

Studies on integrated management offoot rot showed 

that with a combination 01 antagonistic organism 

(Trichoderma harzianum) organic amendments 

(neem cake@200 g/vine) and systemic fungicides 

(Ridomil MZ 78 WP) 100 ppm foot rot can be 

checked effectively. 

Nursery diseases of black pepper can be effectively 

controlled by spraying with Bordeaux mixture (1%) 

followed by Difolatan (0.2%)drenchingatlortnightly 

intervals. 

' 6 

Cardamom 

Thrips and borer incidence were minimum (less 

than 10%) in el ite cardamom clones viz . D-163, D-

547, D-446, D-514. 

Spraying with a combination 01 Dithane M-45 (0.25%) 

+ Ridomil MZ 72 WP (0.1%) or Savistin (0.2%) + 

Ridomi l MZ-72 WP (0.1%) contro lled damping off 

and leaf spot diseases in the cardamom nursery. 

Application of carbofuran @ 8-10 g/clump Con­

trolled root grub. Spraying endosulfan (0.15%)and 

carbaryl (0.15%) were effective in controlling thrips. 

The studies indicated that time of spraying insecti­

cides is more important than the number of sprays 

in bringing down thrips damage. Three sprays 

given in April (Monocrotophos) June and August 

(Phosalone) significantly reduced the damage to 

11 .85% from 25% in control. 

Large Cardamom 

The leaf streak can be controlled by spraying with 

either Blitox-50 or Fytolan @ 0.3 per cent concen­

tration. 

Ginger 

Germplasm screening for rhizome rot showed 

mum incidence in SG-227, SG-678, SG-686, 

SG-687, Awacho, SG-666, Maran, Jamaica 

SG-503. 

Application of Phorate (10 kg/ha) at timl8-()U_ 

preparation and seed 

Dithane M-45 (0.25%) and Bavistin (0.1%) 

the rhizome rot and increased ginger 

seed treatment alone with Dithane M-45and 

was however, on par with the above 

These treatments could not decrease 

gence rot of ginger. 

Turmeric 

Trials at Jagtial (AP) showed that 

and Sudarshana (PCT-14) were 

to rhizome rot and are bec . 
among the larmers. omlng more popular 

Coriander 

An early maturing . 
. COriander accession CS-287 

SUitable lor ra inled tracts 01 T '1 N ' 
. . ami adu, recorded 

less InCidence 01 wilt and g . 
. ram mOUld. The red leal 

disease, a new record in . 
COriander had been 

::ortedlromCoimbatore. Fungilike Fusarium sp 

ernaf/asp., CUfYUlariasp., and Helminthosporiu~ 
sp., were reported to be aSSOCiated WI'th . 
mouiddisea',e()Ic>,,~, Inder grain 

. Sprayingofcaroendazim 
1% given 20 days after grain set is recommended 

control of COriander grain mOUld. Seed pelletin 

Tf/choderma viridae had registered th I g 
. 'd e owest 
Incl ence and highest yield (356 kg/ha) at 

cultures UC-198 UC-I99 
. . ' recorded less 

of Wilt disease in screening studies. Cumin 

, EC-244375, EC-242684 
tolerant/resistant against wilt and 

.tolret'~b'9U';ed ' are 
_. In future breeding prog rammes. 

I wilt can be checked by seed dr . 
'I m' tu essmg 

IX re of Bavistin and Captan@ 4 gJ1c f 
fOllOWed b ' g 0 

y SPraYing the crop with Mancozeb 
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distribution of elit· pia r . 
agencies Th n 'ng matenals to various 

grated . e centres implemented in the inte­
programmelorde I 

I . ve opmentol spices (IPDS) 
or production and distributio . 

materials under the centra II n 01 ehte planting 
th G Y sponsored scheme of 

e overnment of I d' D 
Co . n la, ept. 01 AgriCUlture and 

- operation. A briel account olthe perf 
during 1992 - 93 in d'ff ormance 

, erent centres are: 

Pannlyur 
Thiscentredistributed 102401 f o rooted 
pepper cuttings of varieties P . 
1 2 anmyur-
, ,and 4 and culture-239 and 

Karimunda. 

MUdtgere 
This centre supplied 188 k f 

Solan 

Pottangt 

go carda-
mom seed capsules, 4640 suckers and 
245 seedlings of cardamom. 

The centre prodUCed two quintals of 
rhizome of SG-666 and 50 kg h' r Izome 
was distributed to farmers for evalua­
tion. 

Pottangi centre distributed 8 tonnes of 
seed h' r rzomesofturmeric varieties viz. 

Roma, Ranga and Rasmi and one 

tonne seed rhizomes 01 ginger variety 
Suprabha. 

at 15 days· intervals and by adopting three 
rotation cycle. 

Guntur 
Under IPDS programme 2000 k . 
and g COrl­

er seed was prodUCed and distrib-
OF PLANTING MATERIALS 

the important activities taken up by th 
centres ha b e 

seen the production and 

uted by the Centre. 

Monitoring the production and distribution of im 

proved planting materials would go a long . -
augm t' . way In 

en Ing spices production, 
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(
,A 'K) was established by 

. . t (SG) has taken charge 
b ham SClentls 

Sri . Jose A ra ' . . Or anizer and woll< has 
as the Chief Training f gth construction of the . . V· an Kendra 'w t A Knshl Igy . Itural Research a 

. Council of AgncU . . h 
the Indian p eruvannamuzhl Wit 
NRCS Experimental Farm'1992 with the following 
effect from 16th November .' 

mandate. 

M dates of KVK f 
an b'ect matter specialistso 

CollaboratewiththeSu I 't' s I Scientists of 
1. . Itural UnlVersl Ie 

the State AgncU . s (NARP) and the 
I Research Station 

the Regiona I ' 'On farm testing', 
. Personne In 

State Extension . technologies for de-
. d documenting 

refining an T sustainable land use 
veloping region speci IC 

systems. . 
. ' to u date the extension per-

Organize training p . 'th emerg-
2. .' area of operation WI 

sonnel within the I arch on regular 
ingadvancesin agricultura rese 

basis. 
vocational training courses 

3 Organize long term t' ns for the rural 

initiated or e . 
already been r infrastructural facilities. Re-
buildings and othe fthe staff Shri, V.l.Jacob 

. h ecruitment 0 ' 
gardlng t e r S erintendent and Kum. 

. ted as the up 
was appoln . R N Subramanian as Jr. Ste-
C.K.Beena and Shn. · ectivelyby 31 of March 

her and Jr. Clell<resp 
nograp 

1993. 
f 3 months a three day 

. h shOrt span 0 '. . 
DUring t e . e growers for vanou~ 

. . parted to SplC .. 
training was 1m . t' n and practical tralntng 

f 'ces cultlva 10 
aspects 0 Spl ent An exhibition 

. . rsery managem . 
wasglVen Innu . d tMokkaminconnec· 

. also organize a 
on spices was " lebrations of Mokkam 

h -Gramasree ce 
tion with t e h farmers on variOUs 

educate t e 
Panchayat to . The Officer·in·Charge 
aspects of spice crops. Advisory Committee 

('!WK) has attended the Farm d' He has also 
All India Ra 10. . 
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M M AUGUSTY 
. . Technical Assistant (T4) 

K.T. MUHAMME~ Assistant (T-1-3) Jr. TechnIca 

V P SANKARAN (T2' 
. . Jr. Technical Assistant , 

A MADHAVAN " 
N. . r hnical Assistant (T2, Jr. ec 

PADMANABHAN 
N.P. Jr. Technical Assistant (T2) 

K K~~~~~~nical Assistant (T2) 

K.K. SASIDHARA/~ssistant (TI) 
Jr. TechnIca 

S. NATArRAJhAnN/'cal Assistant (TI) Jr. ec 

K CHANrDRhAn~cal Assistant (TI) Jr. ec 

K KRISHNA DAS Pump Operator (TI) 
Mechamc·cum· 

P. BHASrKARhn~~al Assistant (TI) Jr. ec 

AUXILIARY 

RAMANNA GOWDA 
Tractor Driver (A) 

SUPPORTING 

KUNHAVYAPPAN 
E. SS.Gr./I/(Watchman) 

E.K NANU 

SS. Gr.fII(Watchman) 

B.T. VELAYUDHAN 
SS.Gr.1I (Watchman) 

P. SADANAHNDAN 
SS.Gr.1 (Watchman) 

N. AVYAPPAN 
SS.Gr.1I1 (Mazdoor) 

C. BHASKARAN 

SS.Gr.1I (Mazdoor) 

P.K BALAN 

SS.Gr.1I (Mazdoor) 

M. BALAKRISHNAN 
SS.Gr.1 (Mazdoor) 

K. CHANDRAN 
SS. Gr. II (Mazdoor) 

M. CHOYIKUTTY 
SS. Gr.l (Mazdoor) 

P. DAMODARAN 
SS. Gr.1I (Mazdoor) 

K GANGADHARAN NAIR 
SS. Gr.l (Mazdoor) 

KUNHIKRISHNAN 
SS. GU (Mazdoor) 

T. MADHAVAN 
SS. Gr.l (Mazdoor) 

AAGHAVAN 
SS.Gr.1I (Mazdoor) 

AAGHAVAN 
SS.GU (Mazdoor) 

SANKARAN 
SS.Gr.l (Mazdoor) 
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STAFF-CARDAMOM RESEARCH 
CENTRE APPANGALA 

SCIENT/FIC 

V.S. KOAlKANTHIMATH M.Sc.(Ag.) 
SCientist-in-Charge, and 
Scientist SG(Agronomy) 

M.N. VENUGOPAL Ph.D 
Sr. SCientist(Pathology) 

AEGYLUKOSE 
SCientist(Genetics) 

SANTHOSH J.EAPAN 
Scientist(Nematology) 

ADMINISTRATION 
ENID SAVITHA 

Superintendent 

K VASUDEVAN 
Assistant 

TECHNICAL 
MK APPAIAH 

Technicalofficer(Farm T5) 

l. BALAKAISHNA 

Jr. Technical Assistant (TI) 
G.AAUMUGHAM 

Jr. Technical Assistant (TI) 

KANANDA 

Jr. Technical Assistant (TI) 

KB. PAASANNAKUMAA 
Jr. Technical Assistant (TI) 

AUXILIARY 

H.G. NANAMAIAH 
Driver (T-1-3) 

SUPPORTING 
B.J. LAKKAIAH 

SS Gr. IV (Mali) 

H.Y. EAAPPA 

SS Gr. IV (Watchman) 

SH. K M THIMMAIAH 
SS Gr. II (Watchman) 

P.K. BELLIAPPA 

SS Gr. I (Watchman) 

B.A. JANAKI 

SS Gr.l (Mazdoor) 
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M.G. MARINANJAMMA 
SS Gr.l (Mazdoor) 

B.L. SEETHU 
SS Gr.l (Mazdoor) 

NK GIRIJA 
SS Gr.l (Mazdoor) 

H.B. GANGU 
SS Gr.l (Mazdoor) 

H.B. LAKSHMI 
SS Gr. III (Mazdoor) 

GOWDIGERE SHETIY 
SS Gr.l (Mazdoor) 

B.M. SESHAPPA 
SS Gr.l (Mazdoor) 

PK MANIKKA 
SS Gr.l (Mazdoor) 

K.M. MADA SHETIY 
SS Gr.l1I (Mazdoor) 

K.M. CHIKKASAKAMMA 
SS Gr. I (Mazdoor) 

B.M. CHENNIAPPA 
SS Gr.1 (Mazdoor) 

BK POOVAPPA 
SS Gr.1 (Mazdoor) 

S. MAHADEVA 
SS Gr.l (Mazdoor) 

K.M. PUTTASIDDAMMA 
SS Gr.1 (Mazdoor) 

B.M. LALiTHA 
SS Gr.1 (Mazdoor) 

BK CHENNAMMA 
SS Gr.l (Mazdoor) 

O.K. ESWARA 
SS Gr.l (Mazdoor) 

H.B. NAGAMMA 
SS Gr.1 (Mazdoor) 

BUDGET· 1992·93 (Rs. in Lakhs) 

Non-Plan 
Item BE RE 

92-93 92-93 

Establishment charges 
including LSP and PF 56.00 61 .00 

O.T.A. 
\ 

Travelling expenses 2.00 2.00 
Other charges 
including equipments 17.00 25.00 
Works 
Oth<:r ~ems 

Total 75.00 88.00 

LIBRARY 

Plan 
BE RE 

92-93 92-93 

10.10 2.00 

0.40 

20.50 
32.00 

63.00 

Library acquired 40 scientific books and 83 reprints apart from subscribing 88 Indian and 56 lore Ian) 
Literature and information on spices were periodically collected and published in Journal of 
aromatic crops and Agri ScLTit Bits, respectively. 

S ' T n . . ' Nandakumar lAS 

CocChal~man, Spices Board 
hln 

Ms. Anila Krime lAS 
Secretary, Agriculture 
GoV!. of Arunachal Pradesh 

Dr. P. Rethinam 
ADG (PC), ICAR 
New Delhi 

or.M.K. Nair 
Director, CPCRI 
KasaragOd 

D~. M. Aravindakshan 
Director of Research KAU 
Vellanikara ' 

Dr.A. Naidu 

• 

Director (Research) S . 
M 'YIa'JUrrlpal'a, K ,plCes Board erala 

Sidhananda 
. Mission 

. Masih 
of HorticUlture 

. of Arunachal Pradesh 

IMPORTANT VISITORS 
ANNUAL REPoRT 

S' V 
S n. V. oakshinamoorthy 

yndlCa te member 
UnNers~ of Calicut 

Or. T. Thangaraja 

~~ad, Dept. of Chemistry 
Ners~ of Calicut 

Prof. (Or.) SUchorska 
Agrl.Research Instilut~ 
Poland 

Dr. Bakowski 
Agrl.Research Institute 
Poland 

Air Marshal S. KUlkarni 
National Defence Coli 
New Delhi ege 

Or. Hari Eswaran 
World Soil Resources 
USDA So'IC 

I onseNation Se . (VIce 

MrK Viswanathan 
Deputy G ' 
SBI C eneral Manager 

, OChin ' 

RAINFALL DATA 

PeruvannamuZhi 
Rainy days Rainfall 

R 
Appangala 

ainYdays R 

April 
May 
June 
July 
August 
September 
October 
NOvember 

January 
February 
March 

4 
10 
24 
29 
29 
22 
15 
14 

(mm) 

81 .00 
287.20 
1497.00 
1117.30 
1080.70 
557.90 
278.20 
251 .40 

7 
12 
20 
30 
27 
15 
11 
8 

alnfall 
(mm) 

62.8 
251.6 
931.0 
863.7 
647.8 
220.2 
208.0 
196.7 

1992'93 



SYMPOSIUM ANNOUCEMENT 

INTERNATIONAL SYMPOSIUM ON PLANTATION CROPS 

30 November - 3 December 1994 Cal icut, Keral.a, India 

Plantation crops .are of great importance in the economy of several countries. The Indian Society for 
Plantati on Crops has orga nised a series of sympos ia on plantation crops (PlACROSYM) in India from 1978 
onwards in collaboration with other agencies . The importance of such a symposi um at the global level has 
been realised and hence the present efforts to organise an International Symposium on Plantation Crop. 
(PlACROSYM· XI) at Ca li cu t, Kerala, Indi a during 30 November · 3 December 1994. The theme of the 
Symposium wou ld be PlANTECH • Plantalion Technology for Producitivity and Quality. 

The symposium aims to bring together all concerned with production, research, marketing and develop. 
ment of plantation crops, to a common forum to di scuss, exchange ideas and plan strategies (or the future. 

SESSIONS 

Rubber 
Arecanut 
Black pepper 
Ci nn amon 

1. Crop Management 

CROPS 

Tea 
Oil Palm 
Cardamom 
Allspice 

Coffee 
Cocoa 
Clove 
Ginger 

Coconut 
Cashew 
Nutmeg 
Turmeric 

. . Agronomy, Cropping systems, Soils and Nutrition, Microbiology and Agrometeorology 

2. Disease Management 

3. Pest Management 

4. Crop Improvement 

• Genetics, Cytogenetics, Plant breeding and Horticulture 

5. Biotechnology, Physiology and Biochemistry 

6. Harvest, Post·harvest Technology and Quality improvement 

7. Marketing, Economics, statistics and Development al strategies 

REGISTRATION FEE 
Indian delegates ISPC Members Rs. 400 

Non Members Rs. 500 

Foreign delegates US $ 100 

For further information write to 
General Convenor 
International Symposium on Plantation Crops 
National Research Centre for Spices 
Post Box No. 1701, Marikunnu P.O. 
Calicut . 673 012, Kerala, Ind ia 


