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The All Indja Coordinated Research Project
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significant contributions during the year,
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The sixth annual research council met
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Projects in Progress and Suggested new
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Farm (Rs.7.8 lakhs). | express my sincere thanks
to the Director General, Indian Council of Agricul-
tural Research, Deputy Director General (Hortj.
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Crops), Members of Institute Management
Committee ang Scientists ang Staff of the
Research Centre for Support and Cooperation,
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17.11.1993



sifeas frare -

S 2 e -
""“L-—-=-'--'w.n2- e

SIHUT Jueert TR e e 8 v ot - AR e 1 st
¥
T W : i mmm}w“mmﬂm?ﬁmq; ﬁﬂ%ﬁmwﬁmmﬁw;rmw
AqTa = (131), 3 (31), e au1 & % (15), ~ durda (15) e & e dew free v ey 0-25 I & Ritt a7t & 3ot o wgheh o 3| T B ) s oy o oy W
FHIORFE T (1), S g9 (3), 394 (6), TaEn T |3 A < wfast ufidus ue T . Wﬁus:wo:mmmm%q%mﬁ a‘*‘}‘mﬂéﬁﬁawrwa}@ 2mﬁq
(2) ST el % (20) ol & el A IR e i wreae “fedfe” i freet % freg . ﬁmmmwm*’m%m(mmr mmmmmﬁwﬁmmﬁm ;
e wgw ¥ | o 3 3t e T | o EOP) o T R et '

AUt & (36) WigeTenfsrme q91 ge & (81) ATHUvH
w1 avf wEEAr e o dar e g o

‘a%‘fqmﬁaﬂz:

e fird & avl detor wadl. 732 qur waAd. 813
At (afere) W A ud T |

A (0.5%) 8 &t ufmar e A ufeg—1 &1 (2
T = 104) feueiis fasiy arar mr |

AT & AT URFe S HFHERVH o 64 AUl geel &
H—10 =5 Ul 7Y |

aru\‘éwaﬁ?:

QuT rerdaw, @, @, . ardd qun ). ded w g -
warfie faeh @ fiet & seuw fomm man |

aten wiwifaa @t gueafug fad fowfem @
@ |

81 (1) TS o Heelael Al <k feuw i 3o fra
|

TR % THGE & 100 MRy @< 3 fagh g
A T@E |

T WA

Fie fird, st qur 7} & . %, @) W @ e
% T et Afeter famar mar |

TG St TOTEAT T

Aufe (5.8%) qur Al (6%) = ifuwan wen
el fird & srders (@A, s55) ¥ ad
Fam & factae 188, 221 QU 223 TUiEE e
o A T |

T o STHGRH 14, 56 3T 122 W 3SR La 9y e
TRUTH 5aT 14, 97 2T 188 W Tfvmaer aifge 24
Y A O T |

w0 WA A % Ak ¥ pephie aur shferrfe
1 o age T |

~ e woEe # feig e TR U S 9 3gw
11.93—18.19 Wi &0 org T |
—~ e EE & W 32.1-37.0 whave fum g i
areh e @ B T A 36.5-57.1 UV 9 4
¥ | 3
~ TR g e e A Free @) wikeas w
T | '
— e fird & R VAM @ 3R aimaeiere 91 o
|

~-  ThEEW, FdiEmed TS % 100
afg=r |

THAATR T TG : ‘

— el fird 9 1,35,000 ®T HEW, 71 W
2 arch wenfadl % @ w26 T A
U 37,491 1 Bl A Tawr Gt
T | 3

- W SR S 3 S6 el FEirdd
uifyregor o 55 wiéfat=R amt fear | -:

~ T A TR i T A A

e man | A‘,
- glfemdgsdEdm

318

sifrer et wfa SR U
(TUTEHH)

= e P 3 ol @) T T4 A
e ) i e
1 1 tire warell & S @

= m

OFl % e ) @R 3 e 0
ferciamy
mm@'mm.ﬂﬁm T 3T 60




ANNuAL REPORT 1992-93

MINI MISSION |

INCREASING PRODUCTION oF SPICE CROPS THROUGH
MANAGEMENT of DISEASES AND PESTS




NATIONAL RESEARCH CENTRE FOR SPICES

1. PATH.II1 (813): EPIDEMIOLOGICAL STUDIES ON PHYTOPHTHORA FOOT ROT
DISEASE OF BLACK PEPPER

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

Etiology of slow decline in black pepper

The experiment on the interaction of Phytophthora
capsici, Radopholus similis and Meloidogyne
incognita in causing slow decline disease
of black pepper was concluded. Results clearly
| brought out that feeder roots loss caused by
P. capsici, R. similis or their combination resulted
in slow decline. The rotting of feeder roots was
severe as indicated by root knot, root lesion
and root rot indices in plants inoculated with
P. capsici, R. similis and M. incognita, and their
combinations. (Table 1.1).

Studies on competitive saprophytic ability

The competitive saprophytic ability (CSA) of
P. capsiciwas studied adopting plate count method.
Foliar and root isolates did not show any significant

! Table 1.1  Effect of P. capsiciand R. similis

ANNUAL REPORT 199;.95

- genera viz,, Glomusand G

igas, i it
- as efficient, Thege lsolateg wi‘;’a:"efe i g Variabllity of . capsici
cultivars of black ' 1 2% OB four i
Pepper rooted cuttin P. capsiciisolat
gs showed ates from black pe
Pper when paired

varying growth ;
difference in CSA. The CSA was very low in both i fesponses(Fig. 1.1)

isolates.

Studles on VAM PATH.I 9 studied.
Out of 35 VAM isolates collected from major black : 3(813):  DISEASE MANAG
i EMENT IN PHYTO
pepper growing areas of Kerala, 7 belonging to two ECTED BLACK PEPPER PLANT:%BHORA FOoT hoy
‘ . NS
y | Y.R. Sarma, m, Anandara) and K.y, Ramana

‘-"-H::: )

3 ] b:; 'r(nanagement trials against foot rot disease

Ji year at Nedumkanda

k. : m(ldukky district

' l:up::)dy(Wyn.ad district). Systemic fung I'cide:
_ Ne or in combination with Bordeaux

g @ a o Il Jture were effective (Taple 1.2). Anew trial with

three rounds of Ridomil
.ro.unds of Akomin alon
m.ltiated at Peruvann
.thh systemic  fungicig
Incidence,

MZ 72 WP ang four
g with neem cake was
amuzhi. Vines treated

es showed low di
isea
A new systemic i

Fig. 1.1 Effect of VAM isolates on growth of
black pepper cuttings

Treatment

| Death of vines Symptoms on Vine death(%)
{ Treatment after 2 yrs of surviving vines Ned
inoculation(%) : umkandam Kuppady M
RKI ALI®  RAI* j¢ Control 1.3 ean
‘ .F(:l. Practices 10.0 30.0
P.capsici(PC) 50.0 1.00 1.25 < 2 23.3 s 20.0
R.similis(RS) 50.0 1.25 2,00 . -2r 10.0 3.3 18.3
M.incognita(MI) 16.3 3.00 2,00 AMZ . Bm 16.6 13'3 6.7
PC + RS 66.6 1.00 250 . BM -RMmZz 13.3 ) 15.0
PC + MI 16.6 1.75 1.40 ' BM - Ak 0.0 0.0 6.7
Ml + RS 32.2 2.00 3.00 "BM- RMmz . AK e 10.0 5.0
PC + RS + Ml 50.0 2.00 3.30 AK - BM ' 6.6 6'6
Control 0.0 1.50 1.50 Bk - 20.0 0.0 :
Control + Phorate { /9 ’ 13.3 0.0 109 .
+ Copper oxychloride 0.0 1.10 0.67 : RMz 6.6 23.3 — i/
- Mz - Ak 10.0 100 14.9
*  Root Knot Index 0 - 3 scale 0.0 33 10.0
“ Root Lesion Index 1 -5 scale - cl 16
i * Root Rot Index 0 - 4 scale AMZ - :;“ur ‘?IIM
o omil MZ 72 wp
AK = Akomin
g M = Bordeaux mixture
r

= Two rounds




NATIONAL RESEARCH CENTRE FOR SPICES

capsiciin in vitro and in pot culture. It was inhibitory
to P. capsici evenat 1 ppmin in vitrotrials. However
in pot culture about 50 per cent  mortality was
noticed at 200 ppm. This indicates the need to use
higher concentration for in vivo studies (Table 1.3)

Inanother study six varietal mixtures involving Piper
colubrinum a resistant line with one highly suscep-
tible line (Subhakara) and other Phytophthora
tolerantlines were planted in sick soils to study thejr
disease reaction(Table 1.4).

F Nadu were continyed. Six Phytophthora tolerant
'"Zs evall{a'ted at Peruvannamuzhi were found
10 be promising based on their yield, (Table, 1.5)

Phytophthora tolerant line p-24 has given

ANNUAL REPORT 1992.93

tried in 4 gardens in Sirg; in
varieties. Ten Piper g

PP, viz., P. attenu,
P. chab, A : !
4, P. barberj p. hymenophyilum, p. longum,

comparison with loca|

consistently a mean yield of 3.6 kg of green pepper P. betle, P. arboreum, p. yyiopyi

Table 1.3  Effect of Dimethomorph on Table 1.4  Reaction of varietal mixtures to per vine and th y P trich
Phytophthora infection in black pepper (Pot P.capsici € maximum of 5,8 or vi ostachyon were scree
culture) was recorded during the @ pér vine to P.capsici and : ned for the reaction
T S—— year. This line is being All were Suscep::b! their reaction was variable,
e exce
Concen-  Plants Plants 2. Subhakara(S) Pt P. arboreum,
tration Inoculated Infected  Survival i if:ga)m ;
= . STAT. .
(ppm) (%) 5. P 339(T) ' IV(813) : :\EIOLVING A DISEASE INDEX F
200 20 10 50 6. P 1534(T) MATODES INDUCED DAMAGE Iy a&%xpp?;;g”“mom /
7. 1+2(R-S) J R
o
£ L - i 8 1+3(AT) se Abraham, K.V.Ramana. Y.R.Sarma and M. Anand
9. 1+4(R-T udi ; J ndaraj
50 20 15 25 10. 3+4((r-T)) l:e(;a;:edffom o o l8rge sample of vines in  gragual gecy
11, 48T 18 alfected gardens in Wynad, Idukk al decline of the vines having th
Control 20 20 0 : i Peruvannamuzhi revealed that folia i SYmptoms was observed 9 the above
12. 3+5(T-T) " i defoliation are the visual sy e .

5 mptoms of the
mage caused by Phytophthora capsici and

des. The selecteq vines were monitored for

Th i i

e ; f(;equenc:es of vines having different scores

i) to 4 werle worked out which were ofthe same
rnregarding yellowing and defoliation

R - Resistant S - Susceptible T - Tolerant L

r

ars.  Visual sym
e ldual vines S: Ptoms were scoreq the mean of frequencies of th i
3. PATH.IL.2 (813) : SCREENING GERMPLASM MATERIAL FOR REACTION TO ghed B aratel f ores from 0 to 4 were rounds were obtained ©se scores over 6
i y tor the Symptom expressions defoliation scores and separatelyforyellowing and

PHYTOPHTHORA FOOT ROT DISEASE OF BLACK PEPPER ix B o
3 aryellowing and defoliation, The frequencies

i I res were worked out for the six rounds
vations taken during the different seasons

g
PEI0re, during ang

- after monsoon periog
dassess the va period in

th
(Table 1.6), epercentages worked out

Y.R. Sarma and M. Anandara] -
: Iti
IS seenthat 48 per cent ofthe vines were having

b ‘0 .
Promising Phytophthora toleran! scoreforyellowing while 51 per cent were having

Arapid screening method using excised leaves was Table 1.5 riations i . i
ey erlnrmstis Dt it liies 4 n these symptoms. 0'score for defoliation, In other words, 52
: . ) ; ) g Bithere was percentofvines were having mild »o2and 49
mocu'lated wn!\ pin prick gave consmtentllnfectl:.)n. Types Green pepper. .~© Was increase and remission of the ingand defoliati R g mild to s-.'evere yellow-
The time required for recording observation varied yleld(g/vine) SYMPoms depending on the season, a indicating - that there 2 x?":s respectively, there by
! ] (5 a . LY
from 72-90 h. Two hu.ndred' and fort_y two types > s 102 E0R SYmPtoms.  This indicar 1:1 ratio of these
were screened adopting this technique and all (. weightage for these ates thaF giving equal
were found susceptible. Open pollinated seeds P 1178 1324  (2250) . y;'r cent Distribution of different single index can be ssympt"ms is justified and a
amounting to 1,16,650 from 143 cultivars were P 1534 1358 (3500) L owing (Y) and defoliation (DF) two scores by add obtained by integrating these
sown in both sterile and sick soils. The germi- HP 23 1436 (2050) e ":",__; Y o percentage. Thy .;ng .them and converting to
nations were 28,0 and 3.4 per cent respectively. C 1095 1538 (2250) _J. ] E E . yellowing and D’ :olr : Vin.e has a score of 'Y’ for
The germinated seedlings were inoculated with C 1047 1490 (2600) _{':I-'-i!-'”” 48,2 _ Worked out as efoliation, the index can be
zoospores of P. capsici and 15 seedlings which . 346 :
survived are being maintained for multiplication * Mean ! 10.4 20.4
and further screemng. Fleld. .e.valuat!on of “  Maximum yield obtained per vine . 3.6 Y+D %100
Phytophthora tolerant lines at Sirsi in Karnataka, + UIT Unidentified types 7 7.1 8
5.1 T )
7.8 Which gives a simple index expresseq as percent

Peruvannamuzhi in Kerala and Valparai in Tamil
age.
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5. PATH. XI :

» thereby indicating the sys-
m
Y.R.Sarma, M.Anandaraj and S.Devasahaya

temic nature of the disease, Infected plant sap

hibited disease Symptoms
preparedin0.04 Mphosphate bufferandinocuiated This needs further testing.
i ' thripidae. Ex. '
i T hididae and Phlaeof " h
Diaspididae, Ap iation of other insecte
. ciation ofother insects
2 e fgall thrips, the assoc Y
ations in Wynad ceptlea _ iaible. 3
Surveys conducted at "“"’e';:,°§;sease incidence with infected vine was neglig I 6. PATH.X (813); INVESTIGATIONS ON THE vEIN CLEARING vipys ('KOKKE KANDUY
s o i that the me SMALL DAMO
district lndlcatijd3 - 46.0 per cent (Table 1.7.). Hot water therapy | i FSMALL caR AMOM
ranged from 1. t incidence was noticed in ) hot water therapy indicated that w M.N. Venugopay
However, cent per cen Studies on ings were treated in hot water at 45°C
in Pulpally area. infected cuttings
some gardens in J g ed, there was 7.5 perc
i planted, )

d vines for 60 minutes an- re noticed, .

Insect fauna associated with disease R germination, but disease symptoms we pldemiology
; " ollected fro . firmation.
i ecies of insects were ¢ This needs con

o gen?fafs:; affected vines. Theseincludedtree
stunted disea

“attern of disease introduction - Extensive
tudies . field surveys were made and individyay plant
insects, Transmission s - fe . ndi

hoppers, leaf hoppers, mealy bugs, scale families Experiments ontransmissionwerealso undert; observations werer, ecorded perio dically from
hids and thrips belonging to the o i sraised fromapparently normal runnershos the surveyed plots, The disease incidence
: iduchidae, Cicadellidae, Pseudococcidae, Cutting ttern within the blocks of different planta-
e ' DF) lons  indicate that initially the disease at
t scores for yellowing (Y) and defoliation ( l? different places occyrs gt random suggesting

ble 1.6  Per cent Distribution of differen —= ihe aerial mode of disease introduction,

Table 1.
nce (%)
Location Cluster Incidence (
oca

(V) Disease dispersal gradient : Plotting of djs.
ease against distance from inoculum source
indicated that the infections are mainly con-
Centrated near the primary inoculum with
steep gradients and the infections are less ag

the distance increases. Independent new

infections were recorded up to 168 Metres
from primary inoculum,

v)

Rate of spreag - Periodicaiobservations onthe
pread : Different fie| d diseaseincidencewerereoorded in3 identifieq
100 ed to record the sources Piots: The trend |ndicates that rate of spread
A 20 Simiiafly Nurseries, self P inSdifferentpiots variedfrom3.761o 1 0.30per
B " .
Pulpally c 20 out pieces of suckers were also 40 par every 6 months,
A ?g orerg. Tr;eotbservit’ionscie?riyt;ndica;:d (vi) Effectofrogufng ondisease spreaq “ To study
B i ',n a8 ed g? f"r.]s,' - uri /8000 the effect of Phytosanitation Practice on dis-
Adikolly 8 Urseries rajised in vicinity ofvirus source
C . ) easespread, g large plotofgo hawas selected
2 *Plouted discargs of infected suckers hich initially hag 14310 45 Hifecti
A 0 @the potentia| sources of vinys inoculum w 'c_: hally had 1.4310 p er.cen > _ec Al
B 4 e 3 86 re-introduction Live colonies o In different plots, Systematic Inspection of
ankoll ' : ; i ; fvirmia |
Mull )} @ Or Were seen in all these sources of Plantation, detection of virus infecteq plants
g g and prompt elimination ofvirus infected plants
B 8 Wwas carried out at monthly intervay, The trend
Chiyambu (] f disease distribution : Individual indicates that the NeW infections can pe re-
A g fVations were recorded Periodically duced signr'ﬁcantly (> 1%).
1 B 12 Ntations locateq atdifferentplaces
Ivaya
Manalvay C Source. The treng indicated that Transmission of disease
A 4 I distribution Pattern of disease
B g _.fndependentinfections appearin Seed Transmissiop, Fresh seeds were collected |
Nadavayal C 'S and further Cluster of infections are from plants of Initial and advanceq stages of
A g *ondary spread which follows g
B 6
Kamblakad C

Ll ‘-“ém.
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Table 1.8 Transmission through

Batch number

R SPICES

seeds

Seed source

Initial infection
e Advanced infection
Healthy
Sirsi Initial infection
Table 1.9 Transmission through aphids
Inoculation
particulars and e
symptoms
Inoculants -
Number 5
|nfected "
Incubation period (d) |
Slender lines
e on veins,
rosetting,
mottling on
pseudostem

Table 1.10  Effect of

Vegetative
and
yield characters

Plant height (m)

Number of tillers

Number of panicles
Number of capsules
Weight of 100 green capsu

% Reduction

Kokke Kandu on Yield (me

les (@)

Sown

Number of seeds

803

83

1000
1034

Stage

3.8 leaf

58
32

9

glender lines
on veins,
rosetting,
mottling on
pseudostem

ans of 84 plants)

Healthy

1.72
16.80
21.00

486.00
68.00

—

Germi
nated

show disease symptoms thereby indicating that
virus is not seed transmitted (Table 1.8).

Infected
(after
14 months)__

Mechanical transmission : Possibilities of transmis-
éfon through farm implements during routine farm
operations was studied through simulation. None
of the 120 test plants contracted infection, indicat-

Nil .

Nil ng theabsence of mechanical transmissionthrough
Nil farm implements.

Nil

Transmission through soil : Fresh soil with rootand
thizome bits collected from infected plants of differ-
ent stages were added to microplots to study the
sossibility of transmission through soil. None ofthe
20 test plants contacted infection.

fransmission through aphid : Repeated green

Bearing louse aphid transmission experiments were con-
ucted with different periods of acquisition feeding
nd transmission feeding. Positive transmission

1; ough cardamom aphid Pentalonia nigronervosa
48
Slender lines

on veins; PATH. Il (813) :
rosetting; '
mottling on 1

- -'(-‘,' the Incidence of
lome rot of turmeric in Kerala

e districts of Kerala viz., Ernakulam, ldukky
Kottayam were surveyed

hook-like
tiller after
6 mon ns

Yfive turmeric gardens were visited. Informa-
N crop condition, soil type, method of cultiva-
INd incidence of disease were recorded in the

i
n

':x;w.liﬂ
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f.caladii was 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.

Studies on yield loss

To study the effect of ' Kokke Kandu onyield, a 3
year old sick plot was selected and 3 groups of
plantsviz., i) Healthy ii) Initialinfection (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).

RHIZOME ROT OF GINGER AND TURMERIC

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

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.

Initial |nfectior
n A
Infect IOty District wise areas surveyed and samples collected
il
1.43 Number of samples collected
15.40
20
1600 2
51.00
78.9.0,; 45
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Table 1.12 Frequency of isolation of different organisms obtained from rhizome rot affecteq Table 1.14 Character|st; f
i Cs o Rsolsnaceam
m Isolates

turmeric samples

Organism Root Rhizome Totali—h. Isolate number Disacchariq Oxidation of
1. Pythium sp. 10 14 24 = Hexose
2. Fusarium sp. 12 10 22 N Blotypes
3. Rhizoctonia bataticola 5 2 7 g Man Sor Dul
4. Rhizoctonia solani 2 4 6 1
5. Others 2 — 2 2 _ R — oy
& - = o 8 i .
Total 31 30 61 — — - g
4 . 1 G ?
5 - L — o
e
8. PATH.XI (813): STUDIES ON BACTERIAL WILT OF GINGER - A GENETIC APPROAG 7 T v ?
TO PSEUDOMONAS SOLANACEARUM { 8 g + . %
G.N. Dake 9 + . i * + P U
+ N . 3 I
10 h ]
11 ol T — -
A total of 25 isolates of Pseudomonas The bacteria weretested for gram reaction us 12 S — _ i i
solanacearum(Ps) isolated from ginger, turmeric, 3 per cent KOH, levan production, and  fluores: - == — _ _ e
chillies, tomato, marigold, Ageratum and cence pigmentation on King's medium B, 13 = 2
Chromolaena spp. were subsequently plated on o ] r i 14 d + + L& .
triphenyltetrazolium salts (TTC) medium. Aftertwo Further characterization of bacterial strains to bio 15 i * + _,, ks 1]
days virulent wild type characteristics of  typesonthe basis of utilization/oxidation of disac g * + 8 N * + m
P.solanacearum (Fluidal, either entirely white or with charides (lactose, maltose, cellobi ‘ ) 16 K + i
pale red centre) were subcultured and maintained hexahydric alcohols (Mannitol, sorbitol | 17 ¥ + s "
on yeast dextrose carbonate agar (YDCA) in sterile was done and were placed in bio- “PeR lll and t 18 - = — _ = i I
distilled - water at 4°C in refrigerator (Table 1.13). (Table 1.14). e * + + 2 :‘ = 2
= = = _ E I
Table 1.13 Sources of P.solanacearum 5 o = 2
‘; Host plants Date of isolation 21 o _ - + ¥ "
20 iy N — + & i v
1. Ginger- Zingiber officinale(Zo) October 1992 - + % v
2. Turmeric - Curcuma longa(Cl) November 1992 B 23 ] v
‘ 3. Weed - Chromolaena odorata(Co) October 1992 24 _ s + A
‘ 4. Goatweed - Ageratum conyzoides(Ac) November 1992 ‘ G :,25 5 . + & v
5. Chillies - Capsicum annuum{(Ca) February 1993 -.;‘ + " v
6. Chillies - Capsicum frutescens(Cf) February 1993 B | n
7. Tomato - Lycopersicon esculentum(Le) March 1993 . Mac - Lactose M
8. Marigold - Tagetus erecta(Te) March 1993 ‘. C::’ 3 gﬂaltose S;” 5 gﬂoagnitol
- Cellobioge * Sorbito]
' Dul . Dulcitol

e
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BIONOMICS OF MAJOR PESTS OF BLACK PEPPER AND

Table1.17 E
EVOLVING INTEGRATED CONTROL MEASURES AGAINST THEM ffect of neem baseq insecticides

~on feeding behay| ‘
(no choice tests) viour of ‘polly’ beetle

9. ENT.X(813):
ther‘rantifeedantactivi i
tyagarnst'porlu’be i
etle inthe

laboratory using leaf disc technique ang

S. Devasahayam, K.M. Abdulla Koya and T. John Zachariah

Per cent feedlng

' Insecticid
| e deterrance zromlslng causing 90 and 100 Per cent feedi
Screening of cultivated germplasm P. betle, P. hymenophyllum, P. attenuatum, p. 3 90% 100% ti: il 2percentand 3 percent concze;im
_ i g _ barberi, P. mullesua, P. arboreum, P. longumand p. - Repelin 2% N8, réspectively (Table 1 A7 s
Seven cultivated accessions maintained in the chaba were relatively resistant to the pest (Tab Neemgold 4% 3%
germplasm at NRCS Experimental Farm, y B able - Nimbicidin 6% 3%
1.15), " Achook ang 118;5 Reproductive biology
> o

Peruvannamuzhi and identified as relatively ‘resis-
tant' to the pestin the field were further screened
against infestation by ‘pollu’ beetle. However, only
fourofthemviz., AccessionNos. 816,841,1084 and
1114 continued to be resistant this year. Laterals
oftheseaccessions were raised for screening under
insect cage conditions.

Screening of wild germplasm

Fifteenwild species of Piper were screened against
‘pollu’ beetle using leafdisc technique and adopting
no choice tests. Among them, P. colubrinum,

Studies with antifeedants from wild Piper sp, "' fé:,g;spgfggg‘; g’;;f_’"f?ﬁons at which 90 ang
Three compounds with suspected antifeedant prop: s ST
erties viz., Crotepoxide, Pipoxide and Pipo
chlorhydrin were isolated from P. attenuatum (a
known resistant species) at Regional Research
Laboratory, Trivandrum and tested for .ifz’

antifeedant activity against ‘pollu’ beetle usi

» technique and ado
hoice tests. Antifeeda
ome of the treatment

pPting no choice and paired
ntactivity was significant in
| S in no choice tests

i and a
XImum  of 62 per cent feeding deterrance was

bserved (Crotepoxide S00 ppm). However, in

Table 1.16  Effect of antifeedants from Plper
attenuatum on feeding bahaviour of ‘pollu’
beetle (no choice tests)

#leNce between treatments (Table 1.16)

idles with neem products

Area(mm?) fed
Table 1.15 Screening of wild Piper spp. Compound p:;:’: L nmercialneembased products viy R
against ‘pollu’ beetle (no choice tests) _l meb:cudlneandAchookweret epelin
Crotepoxide ested for
Species Area(mm?) fed 100  ppm
per beetle / day 500 ppm
y 1000 ppm
P.colubrinum 0.00 5000 ppm T
P.betle 0.00 10000  ppm ) (813)
P.hymenophyilum 0.00 .
P.attenuatum 0.05 Pipoxide 5 #
P.barberi 0.05 500 zgm
P.mullesua 0.08 1000  ppm .
P.arboreum 0.13 5000 ppm I Coccids
P.longum 0.20 0 m k.
P ch:ba 0.93 o 10000 ' PP ducted jn three taluks in Malappuram
P.argyrophyllum 0.48 Pipoxide chlor:wggnn i IKin Palakkad district of Kerala revealeqd
P.magnificum 1.18 800G Pi e < ere not presenton biack pe
P.trichostachyon 2.05 _ i%58areas Opseryvation: “FORPGE
: 1000  ppm 8 vations made in Utta
Fisuganali 208 5000 ppm g --h]mOQadistrjctsofKarn t e
P.nigrum 2,58 10000 ppm atedthati _ ataka during
P.galeatum 3.45 i Infestationby L epidosaphes
j ; ontro i estructor i
P.nigrum(Panniyur - 1) 5.13 c ! dif:: :l: td t occurred in vary-
CD (0.05 0.23 CD (0.05) e Ntgardens, the per,
e e case of Piperis rangf:g bcei;ff:

S
TUDIES ON COCCIps INFESTING BLACK PEPPER
K.M. Abdulla Koya and s, Devasahayam

, November and December. Peak

Population occurred during September

and March,
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Life history

Studieson biology of L. piperiswere continued inthe
laboratory. The first and second instars extended
up to 9-12 and 9-10 days respectively in females,
and 10-12and 9-10 days respectively inmales. 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-

11. NEMA. Il (813) : INVESTIGATIONS ON NEMATODES ASSOCIATED WITH GINGE
TURMERIC AND BLACK PEPPER

K.V. Ramana

Surveys for nematodes assoclated 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- 19, Idukky - 9) selected
; at random representing major ginger growing
| areas in each district were collected. Sampleswere
\ processed and nematode populations recorded.

| Seven genera of plant parasitic nematodes viz.,
Meloidogyne, Rotylenchulus, Helicotylenchus,
i Xiphinema, Longidorus, Criconemoides and
' Tylenchorhynchus were recorded from the rhizos-
I phere soils of ginger crop. Meloidogyne was the
i only nematode genus isolated from rhizome
samples. Meloidogyne sp is the most predominant
nematode species associated with ginger crop in
| the districts surveyed followed by Rotylenchulus
reniformis.

Damage potential of M. incognita to improved
varleties of turmeric

A pot culture study was conducted to assess the
damage potential of M. incognita to improved

chlorvos, phosphamidon, and malathion at0.1 per
centeachwas continued at Kuppadi (Wynad district
of Kerala). Two sprayings were given at monthly
intervals. Sampleswerecollectedforassessingthe
population priorto treatmentand 15 days aftereach'.' ':

‘and root(11.99% and 9.6% reg
.eduction in fresh rhizo
ouvarna(18%) ang fres

uguna(21.2%). Among the four

D
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pectively). Maximum
me weight was jn
h root weight in

. . | ; varieties of twi
furmeric tested Q 0 accessio
-spray|f1%;. The'data collected ‘lndlcated that all the Lo the damage caused by M.incognita be further testeq for assessing the / ns will
insecticides tried were superior to control. Maxj. iesiation is  the least in the varig nematode Irreaction to the
mum suppression of the pestwas obtained on black compared to Suvarng Suguna, angd SL!:iA"zppey
' - ' g arshana,

pepper vines treated with monocrotophos, dj-
methoate, methyl parathion and malathion followed
by phosphamidon and dichlorvos. '

screeningblack pep

Cultivated types : Twen

ypes of black Pepper were te
o M. incognita and R, similjs,

varieties of turmeric viz., Suvarna(P.C,
Suguna(P.C.T-13), Sudarshana (P.C.T-14
Alleppey. Earthern pots (20 cm dia.) were

3 Pergermplas
and burrowing nematodes Plasmtoroot-

‘:- k2n:t Index in the accessions testeq ranged
¢ “ .2 to 5.0, Accession Nos.1364 ang 1467

ra i
— nged from4.210 5,9 indicating thejr high d
of Susceptibility to similfs. Ty,

ty accessions of Cultivated
sted for their reaction

Seedling pProgenies : None of t
progenies of popular black pep
against M. incognita and R.

he 12,000 seedling
Per cultivars testeqd

with 7 kg sterilized soil mixture. Seed rhizo Varieties/Treatments Sfr 3;' welght Fresh =
30 g/pot of the test varieties (16 pots fo Pseud?_:tand weight of W‘e'rers:th f
variety) were sown. One month afte : em(g) rhizomes(g) b
: - X ¥ Suvar, roots(g)
8 plantsin each variety were inoculated wi varna (PCT - g)
hatched second stage juveniles of M. in Control -
3500/pot. Remaining 8 plants in each var g'oc”’ate‘j 14'3? 235,26 53.08
left as control, All the pots were arranc er cent reduction 20' 40 192.45 46. 80
Ly . A ' 18.2 ‘
houseand maintained. Seven months aft guna(PCT - 13) 0 12.70
all the plants were harvested and obse Controf
weightofleafand pseudostem(dry), rhizo! Inoculated 15.45 ais
root (fresh), root-knot index and nematodef Per cent redy ction 13.12 237'57 28.90
tion build up were recorded and dagg‘ -analyzec 15.00 15'50 22.75
statistically. darshana(PCT . 4 4) 21.20
\\.1- " COntrol
Itwas observed that nematodeinocul'_' S - Inoculateg 15.00 303.36
in significant reduction in all the growt Mek Per cent reduction 53'92 258.90 ‘;2;-07
recorded inallthe fourvarieties tested . .50 15.70 15. gg
Maximum reduction in dry weight OF 1 S htro) '
pseudostem was in Sudarshang(? :  Inoculateq 37.45 _—
by Suvarna. The reduction was Per cent reducti 33.25 ; 98.33
= (Al 3 uction 342.16
variety Alleppey (11.2%). Similarly 3 11.20 11.00 88.81
the minimum reduction in fresh Wel 90(0,05) ' 9.60
e 1.41
17.54

3.48

15
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12. NEMA. | (813):
WITH CARDAMOM

Santhosh J. Eapen and M.N.Venugopal

Evaluation of nematicides and neem oil cake

Phorate @ 2.5 and 5.0 g a.i. per clump gave the
' highest yields for the third year consecutively.
| Phorate treated cardamom plants produced 645.0
\ and 742.5 Kg/ha (wet weight), while the untreated
| control plantsyielded only 473.5 Kg/ha. The pooled
| data forthe pastthree crop yearsaregivenin Table
i 1.19. Besides, phorate treatment improved the
) size of cardamom capsulesand also reduced thrips
| damage by 32.1-37.6 per cent. Carbofuran@ 5g
[ a.i. per clump enhanced tillering, but the yield
} improvementwas not satisfactory. Carbofuranand
w phorate at both levels significantly reduced root
' knot nematode population. Neem oil cake @ 500 g
‘ perclump gave excellent control of plant parasitic
} nematodes, butfailed to improve theyield ofthe test
i plants.

INVESTIGATIONS ON PLANT PARASITIC NEMATODES ASSOCIATED

13. BIOCONTHOL. 1(813) :

K. M.Abduﬂa

Screening of germplasm D R e

The host status of 30 germplasm accessions wag
tested and were found to be susceptible. |t Wa;'{ '
observed that, in general, ‘Malabar' types are more
susceptible to root knot nematodes than ‘Mysore'
or 'Vazhukka' types.

}.l
1§

Solarization studies

Two trials were laid out, one at Appangala (old
and another at Biligeri, with same treatments
design. The soil was mulched for 55 days
September-November with 300 gauge tran
polythene sheets. Germination in solarized
was enhanced by 3.4 - 9.9 percentasa resultofthe
increase in soil temperature.  Observations of
growth of plants, pests and disease incidence wej
also recorded.

BlO
LOoGIcAaL CONTROL OF PESTS AND Dy

M.Anandaraj. Y.R.Sarma, M.N.v

Koya an

enugo,
d Santhosh J.Eappeal:' :

SEASES OF SPICES

Devasahayam’

’ Table 1.19 Growth and yield of cardamom plants treated with various pesticides

d tri i
’als are in progresg to test the

i ! Number of vl : effi cephalus
. 'OMyces fjjac; . icac Chil Sp. (G
! Treatment Dosage Height i Mac’"“sagamstrootknot ne > o mc?“fs SP- (Nitidulidae) ang g ; occiellidae)
(g a.i) (m) Tillers Panicles  Capsules ts . Matode, N Aspidiotus destructorwas ?”aSP (Bdellidae)
l @entification of lounsburyi and Cypoce, hal Studied at Kalpetta £
I O natural enemjesg almost throygh iy Phalus sp. were Observeqd
i Carbofuran 25 1.784 cd 16.7 abc 13.9 be 165 cd OMophagous mite s during May-June ang year with h'gherpopulatmns
5.0 1.877 abc 18.2a 15.8 ab 216 be adult ”;‘matode were Spectively. The b September. November re
pollu’ beeﬂeS at Bd, - Ulations of Chilo i
ella sp. were Comparatively Joy oS . and
Phorate 25 1.934 ab 16.0 be 15.4 ab 244 ab er.
i
5.0 1.974 a 17.5ab 17.7a 297 a
CHEM. | (g
1813 : s
Quinalphos 2.5 1.808 cd 15.2¢ 13.3 bc 144 cd o;:gg” AND lDEN'rlFlCATlON OF NAT
1 5.0 1.750 d 15.6¢ 124c¢ 133d BLACK PEppg ST MAJOR pggt URALLY OCCURRIN
S AND PATHoG G
| NK.L ENS oOFf
Check - 1.848bcd 158 14.5bc 156 cd eela, M. Anandaraj ang i Ram
Vs ana

16

Values are for individual plants, which are the means of four replications averaged across neéme
and three years. Means within a column with same letter are not significantly different accordig

N0l e '

. ;t::t of Piper colubrinym leaves
. edantifungajactivi

ra 5 |
o il g Clivity against

bioassays of the

x
=
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g
4
«Q
2
=
(]
D
3
-
>
]
3
L
=
Q
Q
o
=L S S .

17



NATIONAL RESEARCH CENTRE FOR SPICES

15. AD-HOC SCHEME :

y.R.Sarma

Survey

Survey was conducted in three major ginger grow-
ing districts of Kerala Viz., Ernakulam, Kottayam
and parts of |dukki. Disease incidencerangedirom
0-50 per cent. Out of 20 fields visited in Ernakulam
district, 12 wereinfected, while in Kottayam 7 fields
were infected outof 20 fields surveyed. Among 9
fields covered in 1dukki district, only oneé field
showed symptoms of rhizome rot.

Etiology

Outoi12infected samples collected from Ernakulam
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
Ernakulamalong with Pythium put was not found to

be pathogenic.

|solation of plocontrol agents

Rhizosphere soiland plant parts collected from the
healthy fields were used for isolation of biocontrol
agents. One hundred and fifteen isolates of
Trichoderma SPP- pelonging to eight species viz.,
T, viridae, T. harzianum, T. hamatum, T. polysporum
T. Jongibrachiatum, T. koningii, T. pseudokoningﬁ
and T. aureoviride, isolates of Gliocladium virens,
a0isolates of bacteria; o2isolates of actinomycetes
andthreegeneraof VAMVIZ. Glomusmacrocarpum‘
G. fasciculatum, Gigaspora SpPP- (2 isolates) and
Acaulospora Jeavis were isolated. In vitro interac-

tion of the above fungi and bacteria with P.
i in dual culture

testing,
47.43 10 65.268 with funga! isolates (Trichoderma

spp./GﬁocIadium spp.) and 20.5 to 100 per centin
the case of antagonistic pacteria.

Screening germplasm accessions for their
reaction to pathogens

bl Sixty-three germplasm types were evaluated sepa-
| \ rately for their reaction 1o B aphanidermatum and

MULTlLOCATION PROJECT ON RHIZOME ROT OF GINGER

= 3
2. g

~ in solarized plots
i , the v.
L significant. alues were not statistically

P golanacearum. 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 10per

cent.

Biocontrol

Field efficacy of biocontrol
. agents was ev.
. ;fr és;::ol::e;_ of Trr'choderma spp. a::;J ac:iz
B Dithai ium virens in comparison with the
. cond.tc‘e M-45 under solarized and non-
.. uniforml.lons‘ The seed germination was
isease = nls all the treatments. However
bcomm,agemsf was conspicuously less ir;
o hrea.ted plots and the yields were
L ek bg when compared to control plots
ey
e solarized (3.445
g "ealta:;zed (3.970 kg) plots. In biocon":rg)l
ed plots, the disease incidence waos

ssand yields were hi
& ghercomparedto Di
treated and control plots (Table 1 ;?'thane M-

Disease management
The experiments were conducted in solarized a d
non-solarized plots. The temperature puild
duringthe solarization periodwas recorded at
different depths viz., 5,15 and 30 cm. In sol
plots, the temperatureé range was 35.5 to 46.5.

Signiﬂcantreduction of Pythium (Propagules ¥
|ation was noticed 15 days after solarizatio
colony forming unil(cfu)lg),whereasthe population
increased in the case of non-solarized fields during
this period (122 cfufg) (T able 1.20). 3

.

Chemical control

ANNUAL REPORT 1992-93

Populati '
solariZe:na::; fgmlum and Trichoderma both in
i n-solarized
during 30,60 plots were monito
nyhiump;pjlﬁ'and 120 days after germinazi;er:1
ey Io.nwaslessin solarized plots. Wi '
Conc;ition population level increased in bot.h -
- I-‘-:] a*‘lilot\:ever. the Pythium population (ljhe
e biocontrol o
compa agents trea
Tric:o;:j to untreated control. In the tig REs
ma the adaptation/survival r:lbilitysivOf
as

very high in solariz
ized. ed plots compared to non-solar-

De
tection of seed-borne inoculum

To detect seed-borne in

o : oculum, seed rhi

- ::;:c; nf;o: |nfe.cted'c|umps were pl;:;z(:lm;;

o immers:;h' in .ElCld washed sand, steriI;zed

i B Cono”partqally in sterilized water and

pkin T swaband keptin humid chambe
otton swab was found to be the besr.t

in expressing maxi
ximum S
(8 weeks). rot (80%) in minimum time

able 1.20 Survi
val of
Pythium propagules* in soil during solari
arization

Basal application of neem cake was given @1

Field trials were conducted in Pythium sich Days
which were subjected to soil solarization. . Solarized No
treatment and soil drenches were given 15 - n solarized Meanti
respective fungicides. Experimentswith all :’10 Bs'gg 122.00 M
fungicides were also conducted in piotswhi : gan (2) 55:49 183:00 75
not solarized tocom are the effects of s0ld * 152. 134

¢ en * Average number of Pythium propagules as cfu/ e

cfu/g of air dried soil

ped for all the beds.

.

The fungicides ViZ., Dithane M-45, Captafo

3
g g

Ghlorothalonil (0.3%) and Ridomil MZ 72\ 3 . S

ppm) were used both for seed treatme reatments — zed =

drenches. Phorate a0 g/3 m¢ plot Was *DI% Yield a on solarized

pasal application. Soil drenching with | (kg/3m?) % DI% ==

fungicides were given 30 days after SOW 90.80 - - (ka/3m?)
The plants were more Vigorous and gggg 19.02 3:322 28'04 15.53 519
dencewas lowin solarized plots COMEE 91.66 122:13 Pt 92.88 2172 3.973
solarized up 10 two months after spre | B\ 88.75 15-15 3.960 94:30 28 94 2i494
nation percentagé and disease incif : 97.90 53,40 2.530 460 18.06 5 i
from 92.08-99.58 and 34,12-67:39 3 97.10 60.92 2.788 93.96 gggT 2973
plots as against 95.2-99.16 and 40 R haition 1.892 98.50 SOlO; s &

' 1.720

Isease incidence

spectively in non-solarized plots:
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MINI MISSION 11

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 ATTRIBUTES OF BLACK PEPPER
K.Sivaraman, A.K.Sadanandan and C.K.Thankamanl

NPK experiment

A field experiment with twenty one treatments
including different levels of nitrogen, phosphorus,
potassium, calcium and magnesium 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 with 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 Erythrina indica as standards. A maximum
yield of 2,635 kg/vine was recorded with the appli-
cation of water @ 2 | per vine through drip irrigation
from October to March.

2. AGR.IX (813):

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, (i) 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 inthe system, and (iv) build systems depend-
ing more on renewable, farm derived resources
which lead to economically sustainable and ecologi-
cally sound agriculture.

INVESTIGATIONS ON THE SPICES BASED CROPPING SY iiﬂ:i".l"
V.S.Korikanthimath and K.Sivaraman

Table 2.1 Cumulative green pepper yleld (kg/
vine)

Cumulative green

Nutrient levels pepper yield

(g/vine/year) (1990-91 to 1992-93)
B

N50 K70 2,629
N50 K140 3.029

N50 K210 2.446

N50 K280 3.652

N100 K70 4,361

N100 K140 3.520

N100 K210 5,276

N100 K280 5,031

N150 K70 3,591

N150 K140 5.461

N150 K210 4971 o
N150 K280 4,599
N200 K70 8137 |
N200 K140 5129
N200 K210 3161 d
N200 K280 4.097 k
NO PO Ko 4711
NO P60 Ko

N50 P60 K140 Ca50 Mgo
N50 P60 K140 Ca50 Mg50
N50 P60 K140 Ca0  Mg50

In a column, means followed by a common letter
significantly different at 5 per cent level by DMRT.

In cardamom based cropping systems tria
Appangala, observations on growth and
ponents of cardamom viz., height, nu
ing and non-bearing tillers, and number
per plant were recorded. The height ar
branches produced per plant in nutn
allspice, cinnamon and coffee were
cent ground cover occupied by tf
cropsand photosynthetically activer
intercepted by the crops in the systs
recorded(Fig 2.1 and Fig 2.2).

B
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3. SSc.ll(813):
SPICE CROPS

A.K.Sadanandan, K.Sivaraman and V.S.Korikanthimath

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 fertilizer 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 fertilization decreased
soil 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 significantly
increased leaf nutrient status, spiking intensity and
yield. There was no significant difference in number
of spikes and berry volume amongthe varietiesviz.,
Karimunda and Panniyur 1. Among thetreatments,
groundnutcake was superior. This was followed by
gingelly and cotton cakes.

Turmeric

Effect of Inorganic fertilizers on turmeric varieties.

Afield experiment was laid out in 1992 to study the
nutritional requirement of four varieties of turmeric
viz., Suvarna, suguna, sudarshana, and Alleppey

NUTRIENT REQUIREMENT OF IMPROVED VARIETIES OF

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 record"L )

by Sudarshana (5.63 t/ha). Maximum B/C'r
(2.4) and profit was found to be due to fertilizers.
Maximum uptake of N was recorded by Sugun'a" 6
kg/ha) while maximum P,O, (39 kg/ha) and <;m
(256 kg/ha) uptake were recorded .\-
Sudarshana(Fig 2.3) . Maximum yield (5.67 t/h
and Curcumin recovery (333 kg/ha) were obt
due to application of NPK @ 30:25:60
together with micronutrients (20 kg Mn, 5kg Zn .) 05
kg Mo and 2 kg B per hectare).

Afield experiment was laid out with the object
study effects of organic-manuring-on. the

availability of micronutrients comparec ‘ ‘
tion of fertilizers alone. Among the yaj, ' A
mum yield(5.62 t/ha) was recorded by
while the maximum curcumin content(3G168¢
was recorded by the variety Alleppey.

Among the treatments groundnutca (  treal
registered the highestyield (. 61
the influence of cakes on curcumin_;. get.
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registered higher curcumin recovery (318 kg/ha)
which was on parwith cottonand groundnutcakes.

Ginger

Effect of organic manuring

Afield experiment was laid outto 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 micronutrients and
acheck. The experiment was replicated fivetimes.
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.

26

Deficlency symptoms In spice crops

Experiments were initiated to study the nutrient '
deficiency symptoms in pepper ginger, turmerig, ‘

clove and nutmeg, using quarts and Hoagland
solution. For inducing deficiency symptoms ofa
particular nutrient, that nutrientwas eliminated from
Hoagland solution and watered daily with respec; .
tive solution. It was found that nitrogen deficiency

characterized by foliar yellowing and stunted growth
inall. Phosphorus deficiency was characterized by
dark 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

INC
RE:\.SING PRODUCTION oFf SPICE CRoOP
HROUGH CRop IMPROVEMENT ;

27
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COLLECTION, CONSERVATION,

1. GENI(813):
EVALUATION OF BLACK PEPPER GERMPLASM

K. Johnson George, R.Ramakrishnan Nalr, P.N Ravindran,

B. Saslkumar and V.S Korikanthimath

Collection and conservation Cytological studies

Western Ghats forest ranges were extensively sur-
veyed. Nineteen accessions consisting of five Piper
species were collected from Muthikkulum, Kerala
jointly with NBPGR, Trichur. In a separate trip,
ninety one Piper accessions were collected from
Muzhiyar, Themmala and Kolathupuzha ranges in
Quilon district of Kerala, which includes P. barberi p
and fifty six wild P. nigrumtypes. |dukki, Malappuram oo
districts in Kerala and Dakshina Kannada in
Karnataka were surveyed and twenty one acces- |
sions of different Piper species including wild P.
nigrumand cultivated P. betle were collected. Sev-
enty accessions of cultivated black pepper were
also collected from the farmers fields in the above
districts(Table 3.1).

Fig 3.1
district

CATALOGUING AND

Somatic chromosome numbers of 46 Piperspecies
| accessions were determined. All the accessiong
had chromosome number of 2n = 52 except one :

A wild Piper nigrum collected from Qu

* ‘—"-h‘-“——H-l-\-__.___N_‘
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COLLECTION, co
, CONSER
CARDAMOM GEHMPLAgnAnTlON' CATALOGUING AND EVALUATIO
N OF

Regy Lukose

gccession of P. attenyagym Which had 2n

'wo hundred =104, Gro :
damom an:nd ]forty germplasm collections of tmer:f:.’hCh'ara\cters viz., height ofthetallest tjjje, d
related genera ar ) erplantwere not signif - an
ined at NRCs cardamom reg: be':ng main- the entriesg but, the w:tnlfrcantlydiﬁerentamng
arch centre - - Capsule yield diffe
red

in Vazhukka Suckers
lings (959 g) and APG 223 (775 a)

GEN. 1l (813)
( ' COLLECTION

, CON
EVALUATION OF Gipmpy qam oY CATALOGUING AND

MPLASM oF GINGER AND TURMERIC

Hamakrlshnan N
air
e and B, Sasikumar '

P.N. Ravindran, R.
Johnson K, Georg

Mplasm collectio

! n, conse
ataloguing ) rvation

Eighty turmeric accessio
Eastern India  duyrin
further evaluation,

ns collected from North-

und. i
-;reda"'dfoﬂythreeaccessionsofturmeric 9 1990 were multiplieq for

43 accessi i
essions of ginger were Maintained in

BfMmplasm conservatory. Fiftee Vield evaluation

Table 3.1 Piper germplasm collected during 1992 - '93 e o A N accessions
= S B e ec:,:fc w:;i. zi:fzi :lg;f;g the f::e: t;;;iz plollinated Progenies of turmeric along n
Iso : anga Ols  wi
Wild species 'u':IL Eighty accessions of turmegc Peruvanna muzmereae::luatf:r;terr\fcsffarml
TR St st _ :Tl;\;in‘izt::he; Kerala for yield.  Significant d:;:::
2. P. argyrophyllum Kolathupuzha (F)uHon Dt.) o of it Brstiinses I:C::Ned for mean fresh rhizome yielq
3. P. hymenophyllum Themmala (Quilon Dt.) - "Plasm kgBmZbed)azPeons Alleppey ranked first (24,76
;. ﬁ. fozﬂ:gvu/:apmum mzi:iwar (Quilon Dt.) v(f ::min cultivars of turmeric viz eny (Acc.no 364)fuv:':2:i$ui’:\:‘\'\'hl!eShjuongpmg
6: P: g:Jgandhi avakina anaia bl P iigz?vr::hzr:a lel 328 sugandham, Kg/3 m? bed), Accession 3:? haudv?:: p:iZ:a ey
7. P.nigrum ' fganc ThOdu'puzhapa:yam' Sistiupetts, r:ezovery?wwa“”p”z“a (26.6%) Whereasg/f\feSt i
. Hality assessmen; oy m“ft'Pfled for a :ﬂaxlmum dry recovery at Peruvanna g
Cultivated types i gn - These lines were (24.5%) (Table 3.2). muzhi
1. P. nigrum Malappuram, Quilon and i fhizumg . PJEr cent or above of Ginger
2. P. betle Idukki (Kerala) and y i eld from 3 m? bed of _
Dakshina Kannada (Karnataka) oM 9.2 (Aizwal) to 27,02 kg Yield Evaluation
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e dry recovery ranged from 16.5
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mean yeld pe| p a it lhe‘e was no Slgl llcanl
a I

izome yield -
ces observed for mean freshrhizomey
differen

ked
ORI se :
farmer's field, Muvattupuzha. A ed. Mean fresh yield from 3m? bed of the /3 Entries
per bed.

Mean fresh yield
annamuzhi
tat Muvattupuzhaand second atPeruv;

firsta

Dry
(kg/3 m? bed) recovery (%)
; 2 ACC No. 4) to 13.86 (Accession No.) ==
d 15.25 kg mean fresh rmzomeffi‘ms accessions ranged frofg;;)-s( P.muzhi M.puzha P.muzhi M.puzha
with 16.1 an Al among the entrie d (ACC No. 293).
; . Differences : kg per be
bed, raspectively at Peruvannamuzhi only. Dry - 59 14.80 15.98 20.0 224
R R ko B £ s ZO8 PR Induction of polyp bits treated with 64 15.25 16.10 19.0 229
overy of ACC No. r cent at _ izomes derived from 141 13.23 15.08 17.0 22,8
rec 19.10 pe er rhizom ; lyzed. Two
and ' Ging cally analyzed,
Muvattupuzha hicine were cytologi d fromiie 251 14.87 14.67 17.0 16.6
Peruvannamuzhi (Table 3.3). calthes ids with 2n = 44 were recovered fr i 222 11.97 12.10 21.5 223
ieldtrial, twentytwogermplasm  tetraploids ireated with 0.2 per cent colchicine, 63 12,81 12.40 18.5 17.1
Inanotherreplicatedyieldtrial, donthebasisof  budsof Maran 151 13.02 14.45 16.0 213
ccessions of ginger were selecte 53 13.42 15.40 17.0 17.9
a
11 12.67 15.83 18.0 24,2
o Tications _ 249 14.69 14.50 20.5 20.8
f selected turmeric progenies at tw —d 65 13.45 15.57 15.0 19.9
Yield and dry recovery of s Dry H.P. local 13.46 15.63 21.0 222
Table 3.2 Mean fresh yleld recovery (%) . Suprabha 15.67 16.00* 14.5 21.6
(kg/3 m? bed) Maran — 16.00* 20.5 19.5
—— p.muzhi M.puzha M. puzha local 12.79 12.79 20.5 226
Acces P.muzhi M.puzha CD 2.09 N.S. — —
Cv% 9.10 — — —
75 -4 i y
09,67 15 ted by disease ‘
17.73 i 11.25
366 0 ' A
64 236 36.00 12.50 GEN. v (813) : COLLECTION, CONSERVATION, CATALOGUING AND
- 24.76 29,60 20.00 EVALUATION OF GERMPLASM OF TREE SPICES
363 19.03 ' 19.50 ,
360 11.43 31.57 B0 k B.Krlshnamoorthy, J. Rema ang V.S, Korlkanthlmath
367 18.67 8 1 1:25 ;
361 2 40 37.60 .,
i%n 22. 7“,- and Conservation was started at NRCS Chelavur campus by planting
‘[ typeswere collected from Ha 1.06 nutmeg grafts, .135 clovg seedlings and.SO
"y : Rt o 5 Cinnamon rooteq cuttings of elite types. Planting
20.00 SSES of Ponmuygij, Kerala. Six high yielding ] ) . :
27.07 1t : . - Materials of elite clove and Cinnamon seedlings
Controls 15.40 12.00 S and three wilg types viz, Myristica ) , . ;
: 20 . ; s were supplied for laying out field trials at Yercaud,
34, 8 M. gibbosa and M. magnifica from the : : . v
Suvarna 24,37 12.00 : ) Pechiparai, Ambalavayal angd Thadlyankudlsar un-
36.10 fCalicut ang Mannuthy in Kerala and ; i
Suguna 23.53 24.50* N : ; der the All India Coordinateqd Research Project on
. N 26.50* Ondicherry ang in Clove two collections So AICRPS)
Sudarsha 5.70 Urvey of Ambanad Estate in Quilon pieeai( '
€ alg
Alleppey 1 ere added to the germplasm, Cataloguing ang evaluation
A7 : .
5.79 A A = . 2lUM of tree spices was established, CINNAMON - From the yield evaluation trial of
cD 17.60 o Cin 4Mon and twentyfivecassiacollec- elite progenies of cinnamon it wag observed that
CV(%) ‘lanted. Maintenance ofgermplasm growth, regeneration Capacity and fresh weight of
i e
* Affected by diseas
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bark per plant of the seedling progenies were better
as compared to clonal progenies. A similar trend
was observed during 1990-91 and 1991-92 also.

CLOVE: Aprogenytrialofclove withfourteen elite
lines with a local control(bulk) was laid out at NRCS
Chelavur campus. Another progeny trial, involving
elite lines, Kallar 6, Burliar57, Burliar 76 and Burliar
95 along with a local control (bulk) was laid outinan

NUTMEG : Seedling and clonal progenies of nut-
meg selection 70/A.11 had been planted and the
progenies of selected nutmeg accessions are
maintained in the nursery.

Inducing flowering/fruit set in allspice

To induce flowering/fruit set inallspice, cultar (sys-

pension concentrate containing 250 6

Table 3.4 Growth characters of elite clove progenies
Mean height Mean No. of
(cm) branches / plant Girthat
ECT No. 30 cm level -7
2 MAP 15 MAP 2 MAP 15 MAP MAP

1 B 95 164.88 174.29 17.50 18.57 370
2 B 57 151.13 170.63 15.50 17.63 354
3 K 8 157.63 175.00 17.13 19.86 3.44
4 K 4 158.13 179.57 17.50 21.43 3.20

5 K- § 162.00 178.75 14.75 17.00 3.54

6 J 7 149.88 166.25 17.00 18.00 3.30

7 K A1 160.75 1729 15.75 17.57 321

8 K 9 158.13 183.75 15.63 21.25 3310

9 K 10 152.25 191.25 16.00 19.25

10 K 3 149.00 165.00 16.63 16.29

11 K 76 159.88 175.63 15.88 17.38

12 B 81 153.50 188.75 12.13 16.38

13 B 74 145.13 160.00 15.88 17.00

14 B 2 153.38 179.17 17.00 21.50

Control 110.88 133.13 10.25 12,63

Mean 152.44 172.94 16.04 18.12

CV (%) 8.34 8.02 11.16 12.91

established arecanut plantation at NRCS farm,
Peruvannamuzhi.

In the clove progeny trial laid out at NRCS, Carda-
mom Research Centre, Appangala(altitude about
1000 m above MSL), a low coefficient of variability
was observed for the mean height, number of
branches per plant and girth at 30 cm from the
ground level(Table 3.4).

18
Paclobutrazole/lit) was tried. Four con
of Paclobutrazole (1% a.i, 2% a.i, 3% a.land#
along witha control were tried. DrenchingW
a.i Paclobutrazole gave encouraging
trees were also sprayed with ethre
2,4-D, but no positive results were
ever, this needs further tests for €c

i GA (GA3 10 and 20

5. HORT. 1 (g13) .

Fleld evaluation of cloye grafts

5
' p I

n of roots, Stooling
entsare in progress,

Ucing orthotropic shoots jn Nutmeg

iNuous Supply of auxing (IAA 10,20 ang 50

PPM), cytokinin (kinetin

»

:N.vm (813) ;

tive Yield tria YT - ).
& Modified itk twenty t\;ro
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The existing
hybrids and
in RBD with
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GETATIVE PROPAGATION OF TREE SPICES
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10 ppm) and their combination
10 ppm + Cytokinin 10
10 ppm) and control
of orthotropic shoots

(GA10ppm + auxin
PPmand GA 19 PPmM + auxin

did not help in the Production
from the grafts,
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Comparative Yield Trial HI(CYT-II):- In CYT-III,
comprising of 10 hybrids, 8 cultivarsand 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 yleld trial

Bush pepper interplanted with perennial pigeon pea
as shade crop and trial is in progress.

Other comparative yield trials

Trials onopen pollinated progenies and hybrids and
trials at Valparai in Tamil Nadu, Chickamagalore,
and Bangalore and Pollibeta in Karnataka were gap
filled and maintained.

7. GEN.V (813):
KATTE DISEASE

Regy Lukose and M.N. Venugopal

The cardamom selections from various research
centres were utilized for multilocation trials(MLT).
First trial with 13 Malabar selections and second
comparative yield trial with six hybrids were laid out
in RBD each with four replications.

In the sick plot, as in earlier years the same 19
entries continued to show field resistance against
natural infection of Katte virus. These entries have
not taken infection for the last 3 years. Three
parallel observation trials in three situations, one
each in high rainfall, low rainfalland arecanut based
crop mix with clones(10-12 clones/accession) of

BREEDING CARDAMOM FOR HIGH YIELD AND RESISTAN6

At the high altitude trial at Valparai (1067 m aboye
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 adry recovery of 35 5
and 34.4 per cent respectively.

Polyploidy

An induced tetraploid of black pepper was recoy-

ered forthe firsttime. A total of 95 plants derived
from colchicine treated seeds of black peppdr-
cultivars 'Karimunda' and ‘Panniyur-1' were gylg“_q{.i
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 chromoso

in somatic cells.

|
!
i

multibranch type and rhizome rot resisla g
pre-release selections (CCS-1 & M-1) WItli&

Each plotis replicated thrice with 12p
The recommended cultural practice
and plant protection measures Were
The trial is in progress.
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10. BIOTECH.IIl (813):

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

and B.Sasikumar

Micropropagation of Piper betle L.

Piper betle L. cv Lakkuvalli was successfully
micropropagated on WPM. Different explants viz.

MICROPROPAGATION OF BLACK PEPPER

Hﬁ_ﬁ-——-—_

between the treatments
panicles/plant, yield and
3.6). However, tillers/plant
L and leaves/plant did no '
ences between the treat

ANNUAL Rgpo
B RT -
for yielding tiirers/plant, .

Cumulative yield(Table
height of the tallest tiller

t show significant differ-
ments,

from the rhizome of CL37

selection 893, Th
J e callus jg subey
ltured for
multi-

plication,

Micropropagation of Piper chaba Hunt Table 3. 5

P. chaba a major source of long pepper could be

G
rowth parameters of cardamom CYTI(CL37
micropropagated on WPM supplemented with BA .

shoot, leaf and root tissues developed multiple and kinetin. This medium was found to be ideal for Growth characters cI'I:sue
shoots and regenerated into plantlets either directly shoot regeneration and their subsequent growth pla:;:d Suckers Seecﬂlng;
or throughintervening callusphaseon WPM supple- from both leaf and stem explants either with or 1 CD
mented with 3 mgl' BA and 1 mgl'kinetin. The  without intervening callus phase. These shoofs . Tilers/plant i (0.05)
excised shoots developed good root system on developed good root system when growth regula- Yielding tillers/plant <48 224 217
growth regulator free medium of the same compo- tors were completely removed from the culty | Height of the tajlest 15.9 11.1 ; 2'3 NS
sition. The plantlets were transferred to the soil with medium. The micropropagated plantlets could ke tiller(cm) ’ 2.8
80 percent success. easily established in soil with over 75 percent _ Leaves/plant 16r0 150.0 170 r
success. &5 Panicles/plant 134.0 114.0 & 13.8
Micropropagation of Piper barberl Gamble £ Green yield(g/pl ant) 21.1 15.0 135.0 NS
Protocol for in vitro multiplication of Piper barberi, Converslon of root meristem to shoot MELIRINGE Cumulative yielq 434.0 194.0 3;8'0 25
an endangered species of Piperwas standardized. When rooted plantlets of P. colubrinum. (1990 to '92) (a/plant) 5.0 112.0
Multiple shoots could be induced and plantlets P. longumwere grownin WPM supplement 774.0 476.0
regenerated from shoot and leaf explants when BA and kinetin conversion of root tips to NS Non Ssignificant 628.0 226.0
cultured on half strength WPM supplemented with meristemwas noticed and they subsequently
BA and kinetin. The shoots were rooted in vitroon oped in to plantlets. J
growth regulator free WPM at half strength. The A .
plantlets were transferred to soil with 80 percent Growth charact
success. 0 rs of cardamom in cyr (Mudigere - 1)
:‘ Growth char acters c:ll:::':!
11. BIOTECH.1(813): TISSUE CULTURE FOR RAPID MULTIPLICATION #‘1““" L — plants Suckers Seedlings eD
CLONES OF CARDAMOM 'fS/plant (0.05)
Regy Lukose 'I’ ;":9 tillers/plant 123? 19.8 17.4

90t of the tallest ' 12.3 ae NS

18I (cm) ' 3.5
About 2000 plantlets were produced from the callus inthe height ofthe tallest tiller, tillers/plant; patt AVes/plant 1820 141.0
of CI37x PV 1.Theplantlets arebeing transferred  plant and yield/plant and cumulative ' 130.0 119.0 :gS.O NS
to White's medium + 0.5 mg NAA for rooting. 3.5). Tillers/plant and leaves/plant did Vield(g/plan 17.1 14.6 e NS

significant differences between the tres o yield 267.0 165.0 11.9 3.8 ’

In CYT-I tissue cultured plants, seedling and suck- ‘ ‘ Ll t0'92) (g lant) 162.0 51.3
ersof Cl 37 were compared for it's growth and yield InCYT-II, similartype of comparison “. 506.0 385.0
performances. Significant differences were found Mudigere-1. Significant differencesw 0N Significant 8290 113.0

R = i i,
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12. BIOTECH Il (813) :
BACTERIAL WILT OF GINGER

13.
DBT PROJECT : IN ViITRO CONSERVATION OF sp

CARDAMOM GERMPLASM)

ICES (BLACK PEPPER AND

K. Nirmal Babu, T.G.Nageshwar Rao and N.K.Leela
K.V.Peter, P.N.Ravindran and K.Nirmal Baby

Characterization of tissue cultured plants

Over two hundred micropropagated plants and
somaclones were evaluated in pot culture for vari-
ous morphological characters and yield. One
promising line OCP 1222 (Fig.3.2) was identified
from the somaclones and is being multiplied for
further evaluation.

A promising Somaclone of ginger, OCP 1222

Fig 3.2

Multiplication of somaclones and
polyplold culture

Over 500 cultures of somaclones and polyploid
cultures - treated with colchicine and embryoid cul-
turestreated with EMS were maintained. Thisis 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
differentgel gradientswere analyzed. Basedonthe
studies proteins of molecular weight ranging from

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

separated electrophoretically. ' Selection of suitable basal medium

Suspension cultures ‘

Of the three different basal media(Ms, Bs5 and
‘,WPM) trled: WPM was found Suitable for
micropropagation of black Pepper, while in carda-

‘mom and related genera MS medi
! edium wa
i sfound to

Suspension cultures of ginger were initiated and
maintained.

Field screening of somaclones for disease

resistance
" . . - 1 n vitr
Fifty six somaclones raised in polybags were i vitro responses

screened for their reaction to soft rot caused by
Pythium aphanidermatum. Symptoms developed
inallthelines and none ofthe lines were found tobe
tolerant. 4

Black pepper and related genera

'“, fopropagation protocols were standardized us-
!.' stem and leaf explants in P, chaba, P. barberj
o igrum and stem, leaf and root explants in P'
eagum, P. colubrinum ang p betle. Plant regen:

' ffation was both direct

. . ] as well as vig | i

Pythium aphanidermatum was grown on 8llus phase. Shoot s Of;wa. '”terf’emng

corn meal agar in petri dishes. Culture filtrate was BEKk pepper and  related tay aCC&slsrons of

extracted by the standard procedure and used Witro gene bank. Studies to ;;‘l’ir:;ﬁabhshed ine,
i 47 ow rowth i

bioassay. CK pepper were initiated, growthin

Extraction of culture filtrate '

In vitro selection for resistance to soft rot {damom and related genera

Theculturefiltrate extracted from P. aphanidermal
were concentrated to 50 per cent by dialys
concentrated culture filtrate was added t
mediuminconical flasks onwhichgingere!
and callus were grown. Controls were
with MS medium and the MS + CZ mediun
and embryoids were found to grow luxur
controls but the MS medium incorporal
concentrated culture filterate 80 per cél

callus and the embryoids were dead within@
ofinoculation. The surviving calli will bes

‘l=J' fopagation protocols for cardamom and jts
4 genera like Zingiber, and Curcuma were
Standardized in thig centre. Protocols for

"' ‘la!e:d'genera like Kaempferia, (Fig.3.3), C.
98, Alpinia were also standardized,

rl_l;')ent was initiated to study the effect of
0110 mg I ang 15 g I") in closed culture

.vessels and low temperatures (22°C, 10°c and 4°C
in reducing the growth rate angd increasin t )
subcultural intervals in cardamom VS

Half strength Mg medium (devoid of growth
lators) supplemented with (10 mg 1) mannito:egud-
(10 mg I) sucrose inclosed (screw capped tubém
Culturevessels at laboratory temperature (22 + ;CS)
was found to be better to induce slow growtrT and)

'Over (?5 accessions of cardamom and related taxa
including 1§ accessions of cultivated cardamom
were established in jn vitro repository,

Fig 3.
g 3.3 Mfcropropagatlon of Kaempferia galanga
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14. DBT PROJECT: RAPID MULTIPLICATION OF TREE SPICES (NUTMEG, CLOVE

AND CINNAMON)

P.N.Ravindran, K.Nirmal Babu and J.Rema

Cinnamon

Axillary buds of cinnamon (Cinnamomum verum)
shoot explants were cultured on WPM supple-
mented with BA 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 IBAin 40 days
of culture.

Shoot tip cultures of an economically important
species of Cinnamomum, C. camphora (Campher
tree) were established and multiple 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-D.

Leaf fall, delay in shoot elongation and shoot tip
burning were the problems encountered in cinna-
mon cultures.

Clove

Lateral buds were activated and up to 8 - 10 multiple
shoots were obtained in 10% of clove shoot tip

cultures on WPM supplemented with BA and
kinetin.

Callus could be induced from leaf segments of clove
in MS supplemented with 2, 4-D.

Phenolic exudate was major problem in shoot tip

cultures and was overcome by frequenttransfersto
fresh culture media. ol

&
Leaf fall and lack of elongation of shoots:

were observed in clove cultures. Initial attempts -

to overcome these by the addition of glusamlg )

(upto 20 mg I") to the culture medium did not help:
in solving the problem.

Nutmeg

Among the tree spices, Nutmeg tissue cult
are relatively slower in responding to the culture
media, except for the aril tissues. :

Axillary buds could be activated to grow i
cultures, however the growth was very slow and
at a later stage the media were found insufficient

to sustain its further growth. o

SUPPORTIVE

RESEARCH PROGRAMMES

ANNUAL REPORT 1992.94
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1. EXT.I(813):

1. Demonstration of High Production
Technology - Pepper

Five demonstration plots were selected one each
representing (i) pepper as mixed crop in coconut
garden (i) in arecanut garden (iii) in coffee
plantation and (iv) pepper as a monocrop. The
improved technology package was translated in
farmer's fields with the objective of suppressing the
| disease and pest incidence, increasing the nutrient
' availability in the soil by the adoption of integrated
! nutrient management, 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 results
among the farmers ensuring rapid dissemination of
information among the end users.

2. Demonstration of HPT - Cardamom

! 2.1 Conventional management followed 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-
1 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 sole crop
in place of Arabica Coffee by adopting
HPT (2 ha).

Anyield of 684 kg/ha was recorded during the year.
A maximumyield of 1625 kg/ha was obtained during
1985-86. This is the highest recorded yield re-
corded anywhere in the world so far.

INCREASING PRODUCTION OF BLACK PEPPER AND
CARDAMOM THROUGH LARGE SCALE DEMONSTRATION
OF IMPROVED TECHNOLOGIES IN FARMERS’ FIELDS

A.K. Sadanandan, Jose Abraham, V.S. Korikanthimath and M. Anandara]

B = A

Un:t::;aﬁ:zglar |_n $|rsi and surrounding areas of

T a district of Karnataka, Six onfarm

b e ystem of. homestead Cultivation are
Nitored.  Besjdes Providing gainfy) em-

The mean annual maintenance cost and the net
recovery over a period of 9 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) o

_At Peruvannamuzh:’, multiplicati
of high yielding black pep '
Subhakara, Panchami, a

It was observed that based on the availabiljty:‘: P One lakh eighty five

assured water source, cardamom could be culti-
vated most profitably by adjusting existing s :
pattern and establishment of additional sha
required in partially shaded or vacant area.

2.4 lLarge scale onfarm demonstration of
adoption of HPT in cardamom(30 ha).

This large scale onfarm demonstration trial was [aic EXTN. | (443)
outduring 1991 inanareaof30 ha. Inthistria
HPT on cardamom has been adopted and in
mented. This plot is attracting a number of
momgrowers to emulatethis lab to land programme

ainin,
'Y programmes on the various aspects of
intheir plantations.

ICeS producti i
sp uctlontechnoiogles conducted atCalicut

2.5 Conversion of marshy areas for profitabl
cultivation of cardamom (0.4 ha)

24,1

This onfarm trial, aims at bringing the loy Name of the programm
: 5 e

marshy areas under profitable cultivation Date
mom. An yield of 1350 dry capsules/iai ]
recorded dry 1992-93. ‘ ):;f(efy techniques in

; i Pepper and tree spices
2.6 Homestead cultivation of '.Jt.ﬁ-‘"”“"” N Ursery Management ang Aug 3-4

controlled shade ' ’f’ Oduction technology

' Sp Au .
This system involves raising cardamom! f 1 oction technology N i
by resorting to_high density planting (1:€ forticulture training i
9250 plants/ha) under over head pafs NUrsery Management in <o Nov 17 - 24
system has been implemented in 0.58€¢ - In spices Feb 17 - 18

43

K.SIvaraman and V.S.Korlkanthlmath

At Appangala, seed ca
cardamom were

suppli
mental Pplied to

- and farmer
Plication of elite clonal materia S'

TRAINING oF EXTENSION, RESEARCH wo

RKERS AND Fa
T. John Zacharlah ang M.N. Venugopal e

a_nd cardamom research ce
| given in the Tables 4.1 and

Psules of Cl - 37
deveIOp.
Muiti-

ntre Appangala are
4.2

No. of
participants

15

12
25




SPICES
NATIONAL RESEARCH CENTRE FOR

onducted during 1992-

C
Table 4.2 Training programmes

Name of the programme

1 Management of ‘Kokke —

Kandu' and other yiral

diseases of cardamom R
(In collaboration with Spices

n coffee + cardamom

Mini field day © ! o
- cropping systems at Chettoli and
Banjigere
3, Nursery techniques of cardamorrt\ —_—
I and 'Katte' disease managemen
4 Management of cardamom "
‘ nursery and ‘Katte' disease
5. Students of Horticultural college, _—
Napoklu
Oct 2
6. Nursery management in cardamom
| Jan 2
7. IFS probationers, Forest College,
Dehradun
.’ )
| g. Exhibitionon HPT on cardamo
e
| 9. Seminar and exhibition on cultivation © —
[ ' cardamom, plack pepper and

tree spices at Honnavar

93 at Appangala

Officials of

No. of partlclpants

a3

16

36

23

36

160

spices board
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ALL INDIA COORDINATED
RESEARCH PROJECT ON SPICES

There are 16 centres under AICRPS. During 1992-
93 ICAR has sanctioned two new centres at Dholi
(Bihar) and Hisar(Haryana) to work on coriander,
fenugreek, turmeric and cumin, coriander, fennel
and fenugreek respectively. Thetree 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.

GENETIC RESOURCES

jermplasm accessions including wild types col-
ected and maintained in the coordinating centres
re given in the Table 5.1

L

Ine hundred and seventeenwild peppergermplasm
:.=:| Panniyur (KAU) centre were shifted to RARS,
mbalavayal as the existing environmental condi-
ons are notideal at Panniyur. The Yercaud centre
hich initiated work on pepper has added 102
jons. At Pottangi, a total of 186 turmeric
gessions included Curcuma longa, C. aromatica
1 C. amadaand at Solanbesidesthe 146 existing
feric germplasm, 42 collections from NBPGR,
hur and ICAR Research Complex, Shillong
l"‘df‘.\d. Eighty collections of turmeric lines
also collected from Anatharajpet and Kovvur
10f Andhra Pradesh by Jagtial centre. Solan
[ eived 16 more.ginger collections from
nd ICAR Research Complex, Shillong.
séven exotic germplasm accessions in seed
iz, coriander, cumin and fenugreek were
d from NBPGR were multiplied and main-
Or evaluation at Jobner and Jagudan cen-
Untur centre in collaboration with NBPGR
4110 selective samples of coriander from
Ominant 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).
The culture Nos. 1558 (OP of Kalluvally), 5128 (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 MLT with
five Mysore types were laid out at Myladumpara
and Sakleshpur, Indian Cardamom Research
Institute(ICRI) Mudigere (UAS) and Appangala
(NRCS) centres. Highyielding selectionsin 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 cytological investigations in large cardamom at
Gangtok centre revealed that somatic chromo-
some number of Amomum subulatumas 2n = 4x =
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Table 5.1 .
at coordinating centres

Spices germplasm collections

Particulars

Germplasm accessions

BLACK PEPPER

193
Panniyur 50
Sirsi _ og
Chintapalli 102
Yercaud
CUMIN 220
Jobner o272
Jagudan
CARDAMOM 7
Pampadumpara 225
Mudigere a5
Yercaud
LARGE CARDAMOM 34
Gangtok
GINGER _ 146
Pottangi 152
Solan
TURMERIC 186
Pottangi 146
Solan 147
Jagtial
CORIANDER 445
Jobner 445
Jagudan 120
Guntur 189
Coimbatore
FENNEL 134
Jobner 287
Jagudan

= = 24.
48 and A dealbutum as 2n = 2x

Wi . B ed
I ') = = [) olll‘!-(aﬁ Sey
t | 10]d |EVe| e ‘ . .

Ginger and Turmeric il
High-yielding turmeric mutants PTS- : el
TG-2 (TNAU) are at different s?age e

he V.E, -4 avegetative muta :
're]ea'sel . misir‘lg4at Pottangi. Ginger colie(?tlons
Isf qugg§$4 SG-547 and SG-666 at Po.ttangl. SG-
:-:7 V. S,-2 iSolan) were found promising.

Seed Spices |
The MLTs in coriander and fenugreek r'unnung:1 gt
Jobner, Jagudan, Guntur and Coimbatore, an |‘n

0mm :s\nd fennel at Jobner and Jagudan are in
cu

progress.

The mutation breeding prpgrarnme§ .::3 ic::rt\:; ::;:j
Coimbatore to evolve coriander vamle >
d resistancetodiseasesanq tnprogram
e loping fenugreek varieties resistant to
ggv\?;;;?:ildew at jobner are progressing.

Tree Spices

MLTs were initiated under this.program;qg :
1::0 MLT (1992) in clove with 5 elite lines was la - -
e v
ut at Yercaud (TNAU) Ambalavayal (KAU) a
o

a
Thadiyankudissai (TNAU), the latter .two ::e :s
pating centres. In cinnamon, MLT with 5 lini

A
intiated inallthe above centresand also at Pech par .
|

(TNAU).

CROP PRODUCTION
Black Pepper

Pepper varieties Panniyur-‘l,col(r:r:::
Narayakodiand Uddagar.e wi::eﬂr; p|amé!ﬁ

ing as mixed crop in ! of
ir:c:::f Pradesh. Irrigation ‘.::um femllz?r: gsts
Sirsi in arecanut-pepper.mlxed cc;ozpto 3
showed significant yield increase du .

epper. At Panniyur centre irrigating p
;)rom Decemberto AprilatIW/CPE rauord {
i er (

significantly higher yield of 90 per

3 . s of Andhr
unirrigated control. In higher altitudes

a0 NP
Pradesh, application of 75:30:130 g_!

i augm
conditions would be optimum for ',:,tli
ductivity in black pepper. o

Cardamom

that
Studies at Yercaud reveale(: e
Malabar local is the best for CUE

46

- Shevroy hill conditions followed
- and SKP-51. The

by selections 1 12
released cardamom variety

mal conditionsg yielded more
than 675 kg/ha with the recommendeq spacing of

1.8 m x 1.8 m ang fertilizer does of 75:75:150 kg
NPK/ha at Mudigere condition, Ind roughttolerance

studies, with 12 selected cardamom accessions,
significant differences

Mudigere-1 under opti

significant between clo
irrigation at 50 per ce
height recorded was

nes under fy| irrigation and
nt field Capacity. The plant
more than two metre and

Boptimum date of planting gingeristhe last week
ril. The rhizomes are best planteg in raised
15¢cm height) with one metre width and of 4
fiVenient length. A co mpatible cro
inger and soybean has been rec
At Pottangi,
100:100 g of NPK K

P combination
OMmmended for
fertilizer application @
g/ha gave maximum ben-

meric

€ric rhizomes are best

planted for optimizing
08 x 1 m raised beq,
£

Application of higher
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doses, one half at sowing and other half at 60 days
after sowing(DAS) (17.4 g/Ma). Split application of
N @ 60 kg/ha, 1/3 at sowing, 1/3 at 30 DAS and
remaining 1/3 at 75 DAS was also effective,

Cumin

For cumin, sowing at a spacing of 22.5 cm in rows
with a seed rate of 12 kg ha'' was found to be the
best. Weed contro| incumin could

be achieved by
use of Terbutryn @ 2.5 kg a.ifha.

Fennel

Higheryield in fennelwas obtained by application of
90kgN/haie., 36 kg N as basal, 27 kg N after 30
daysand 27 kg after 60 days of transplanting with
40 kg P,0,/ha applied as basal,

Fenugreek

Fenugreek sown in the first week of No
a seed rate of 25 kg ha' with 4
P, O, ha'

vember with
0 kg each of N and
gave maximum seed yield at Jobner.
Highest seed yield in fenugreek (2131 c/ha) was
obtained by irrigating at IW/CPE ratio of 1.0 (21.26
q/ha) followed by 0.8 (18.4 g/ha) at Hisar. Applica-
tion of neem cake @ 150 kg/ha/seed pelleting with
Trichoderma viridae reduced rootrotincidence ang
increased yield, Weed management studies were
initiated in coriander and fe

nugreek using four
herbicides viz.,

oxyflurofen, metalachlor and
pendimethalin and flurochloralin at two concentra-
tions together with hand weeding.

at 140 kg/ha along with P @ gg kg and
Kg/ha gave highest turmeric yields. At
88l highest yield of 14,4 t/ha was obtaineq by

YiCation of N,z P, and Ko Kg/ha followed
' Kg/ha (12,78 t/ha). The cost benefit
SO showed maximum benefit from the

EVALUATION oF SPICES FOR QuALITY

Studies on the quality evaluation of ginger, showed [ |
that maximum ginger oil and oleoresin was re-
corded by SG-681. The ginger variety Jamaica |
gave high dry recovery, The ginger selection SG- I
666 recorded high essential oj| content (2.5%).
High volatile oil content was recorded in coriander
accession Nos. JCO-125, and UD-435 (0.4%) and
infennel, accession Nos. UF-90 and UF-{ 31 gave
higher volatile compounds compared to others,

1Seed yielq was ob

tained at Hisar (HAU)
9as applied @ 60

kg ha in two equal
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CROP PROTECTION
Black Pepper

A survey for incidence of insect pests of pepper in
high altitudes showed that leaf gall thrips (Liothrips
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 Phytophthorafoot rot may beused
for the breeding programme against disease.

The management of Phytophthora foot-rot disease
was made effective by application of lime @ 1 kg/
vineinMay followed by neem cake @ 2kg/vine and
spraying of 1% Bordeaux mixture and drenching
with 0.2 per cent copper oxychloride which reduce
the Phytophthorafoot rotin pepperat 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 together with
pasting (10% Bordeaux paste up to one metre
height in the collar region) of each vine during June
and August as most effective. Akomin (0.4%) and
Ridomil MZ-72 WP (100 ppm) given as spray @ 3
i/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.

Studieson integrated managementoffoot rotshowed
that with a combination of 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%) drenching at fortnightly
intervals.

Cardamom

Thrips and borer incidence were minimum (less
than 10%) in elite cardamom clones viz, D-163, D-
547, D-446, D-514.

Spraying withacombinationof Dithane M-45 (0.25%)
+ Ridomil MZ 72 WP (0.1%) or Bavistin (0.2%) +
Ridomil MZ-72 WP (0.1%) controlled damping off
and leaf spot diseases in the cardamom nursery,

Application of carbofuran @ 8-10 g/clump con-
trolled rootgrub. Spraying endosulfan (0.15%) and
carbaryl (0.15%) were effective incontrolling thrips,
The studies indicated that time of spraying insectj-
cides is more importantthan the number of sprays
in bringing down thrips damage. Three spray.
given in April (Monocrotophos) June and August
(Phosalone) significantly reduced the damage _:g; i
11.85% from 25% in control. -

Large Cardamom

The leaf streak can be controlled by spraying \ it
either Blitox-50 or Fytolan @ 0.3 per cent concen:
tration. y

Ginger

Germplasm screening for rhizome rot showed mini
mum incidence in SG-227, SG-678, SG-6¢
SG-687, Awacho, SG-666, Maran, Ja
SG-508.

Application of Phorate-(10-kg/ha) at time ofib&e DL
preparation and seed treatment with com
Dithane M-45 (0.25%) and Bavistin (0.
the rhizome rot and increased gingery
seed treatmentalonewith Dithane M-4
was however, on par with the above
These treatments could not decrease p

1 Sns

gence rot of ginger. .

PQ

Turmeric

Trials at Jagtial (AP) showed that Sugunat
and Sudarshana (PCT-14) were relatively

among the farmers,

An early maturing coriander
_suitable for rainfed tracts of Ta
less incidence of wiltand grain
disease, a new record in
reported from Coimbatore, Fun
Alternariasp., Curvulariasp.. an
ﬁ;_.. were reported to pe ass
n ,ulddiseaseofcoriander. Sp
0.1% given 20 days after graj
o ' control of coriander
: With Trichoderma Virida
3 "”. incidence ang hj
Loimbatore,

Cumin

flé cumin cultures UC-198, uC-
gree of wilt disease in screenj
Xotic cultivars EC-279053 EC
8m to be tolerant/resistant
:(:_I Oreto be used infuture by

LCUmin wilt can be check
‘1 mixture of Bavistin a
f lltollowed by sprayingt
%) at 15 days” intervals
€Iop rotation cycle.

Corlander

ed by seed dressing
nd Captan @ 4 g/kg of
hecrop with Mancozeb
and by adopting three

ION OF PLANTING MATERIALS

Ol the important activities taken up by the

centres has been the production and

accession CS-287,
mil Nadu, recorded
mould. The red leaf
coriander had been
gilike Fusariumsp,,
d Hefmfnthasporium
ociated with grain
raying ofcarbendazim
N setis recommended
grain mould. Seeqd pelleting
e had registered the lowest
ghest yield (356 ka/ha) at

199 recorded less
Nng studies. Cumin
-244375, EC-242684
against wilt and are
eedingprogrammes.
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distribution of eljt

planting materi i
agencies. The cent . o

res implemented in the inte-
rdevelopmentof Spices (IPDS)

the Government of India
Co- operation, Abr

iefaccoy
g e ntofthe performance

different centres are:

p ; .
anniyur This centredistributed 102401 of rooted
Pepper cuttings of Varieties Panniyur-

1, 2, and 4 and
i culture-239
Karimunda, i

Mudigere This centre supplied 188 kg of carda

momseed capsules, 4640 suckersand
245 seedlings of cardamom,
Sol
olan Tl’.le centre produced two quintals of
rhizome of SG-666 and 50 kg rhizome

was distributed to farmers fo

; rev. -
tion, a,u'a

P |
ottangi Pottangi centre distributed 8 tonnes of

g ; {

;Ed rhrzomesofturmenc varieties iz,
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S. Deciyanto and Ujang Superman(ed.) Proc.
International Workshop on Black pepper dis-
eases, December 3-5 1991, Bandar. Agency for
Spice and medicinal crops, Bogor, Indonesia.




NATIONAL RESEARCH CENTRE FOR SPICES

Sarma, Y.R., and M. Anandaraj. 1992. Anthracnose
andphyllody diseases of black pepper inIndia.

p. 211 - 214, In Pasril Wahid, D.Sitepu,

¥ S.Deciyanto, and Ujang Suparman(ed.) Proc.
International Workshop on Black pepper dis-
eases. December 3-51991. Bandar. Indonesia.
Agency for Spice and medicinalcrops, Bogor,

Indonesia.

Sarma, Y.R., M. Anandaraj and S.Devasahayam,
1992 Diseases of unknown etiology in black
., Pepper. p. 215-219. InPasril Wahid, D. Sitepu,
S.Deciyanto, and Ujang Suparman(ed.), Proc.
International Workshop on Black pepper dis-
eases3-5Dec. 1991. Bandar. Agency for Spice

and medicinal crops, Bogor, Indonesia.

Sarma, Y.R., Devasahayam S. and M. Ananda-
raj(ed.) 1992. Black pepper and cardamom -
bproblems and prospects. Indian Society for
Spices, Calicut 673 012. 90 pp.

Sarma, Y.R. and M. Anandaraj. 1992. Disease
management in black pepper. Present scenario
and future thrusts. p. 35-38. In Y.R. Sarma,
S.Devasahayam and M. Anandaraj(ed.) Black
pepper and cardamom - problem and pros-
pects. Indian Society for Spices.

Calicut - 673 012.

Sarma, Y.R. M. Anandarajand K.V. Ramana. 1992.
Present statusof black pepper diseasesinIndia
andtheir managementp. 67-76. In Pasril Wahid,
D. Sitepu, S.Deciyanto, and Ujang Suparman

(ed.) Proc. The International Workshop on
Black pepper diseases. December 3-5, 1991,

Bandar. Agency for Spice and medicinal crops,

Bogor Indonesia.

Sarma, Y.R., M. Anandaraj and N.Ramachandran.
advances in Phytophthora foot

1992. Recent

rot research in India and the need for a holistic
approach. p.133-143. In PasrilWahid, D.Sitepu,
S.Deciyanto and Ujang Suparman ed. Proc,
International Workshop on black pepper dis-
eases December 3-5 1991, Bandar Agency for
Spice and medicinal Crops, Bogor, Indonesia,

Sasikumar, B. 1992, Mutation breeding in spices,

Spice India (Mal.) 5(7): 11.

Sasikumar, B. 1992. Variations in open pollinated
progenies ofa black pepper cultivar. Spice India

5(8) : 8-9. o+

Sasikumar, B. 1992. Aids of black pepper. Spice

India 5(8) : 9. P

Sasikumar.B and Johnson K.George.1993. Direct
single node propagation of black pepper. J.

¥ Plantation crops. 20(2): 165-167.

Sasikumar, B., J. Rema, and P.N. Ravindran, 1992,
Vanilla, Indian Cocoa arecanut and spices.

V. J16:6-10.

Sasikumar. B., Johnson K. George and P.

Ravindran.1992. Breeding behaviour of bk

pepper (P. nigrumL.) Indian J. Genetics. and Pl

breeding 52 : 17-21.

Sivaraman.K. 1992. Large scale production of
ity planting material of black pepper. p.6

In Y.R.Sarma, S.Devasahayam andi

Anandaraj (ed.) Black pepperand cardal
problems and  prospects. Indian Sod

Spices. Calicut - 673 012. ‘

Zachariah, T.J., B.Sasikumar and P.N.Ravi
1992, Variability for gingerol and sheg
+ tentin ginger. Paper presented at the |
Seminar on Tropical Essential Oils: P

future, 18-19 Sept. 19, 92, Cochin.
s

PARTICIPATION N
CONFERENCES

1 ; .
National seminar On pepper and cardamo
All the scientists of NRCS i

2. Group meeti
ting on tree gpj
151992 Coimbatore ' -° osearch May

: K.V.Peter, S.Edison
3. National semi
minar on black
mom May 17 and 18 1992 %ZT::?.-; S

All the scienti
seminar Ists of NRCS attended the

‘ 4. GregorMend
elfou i i
1992 Calicut " Seminar July 20-23

K.V.Peter

National semin
arontropi ial oi
tember 18 and 19 1992plg?3|:§iien“alo”s o
K.V.Peter, John T. Zachariah
Worksho

P on Management of agricultural re-

search stations, po
; ~ @
NAARM Hyderabad 5 September 1992

V.S Korikanthimath

H
N.
Workshop on DNA techni ol
PR niques October 16 to
: Johnson K.George
% Group meetin

g on seed spi
Vember 23 and 24 1992 SC%?;:;?: rt;arch B

KV.Peter, s, Edison

'f LACHOSYM X
Kasaragoq

K.V.Peter
i i ' Y.H,S
M.Anan daraj, arma, A.K.Sadanandan,

U Gro i
o Up meeting on establishment of bio-pesti
993

December 2 to 4 1992

dran.

R.Sarma, S.Devasahayam

Seminar
on Water Management for plantation

S. 3 Ma
fVandrum, "eh 1993. CWRDM Thycaud

/o g
S. Konkanthimath

ANNUAL RepoRTIEEINS

SYMPOSIA /
SEMINAR
/ GROUP MEETINGS =

12. Nati
lonal workshop on radiochemistry and
ap-

plications of radioi
Calicut Olsotopes March9to 19 1ggq

N.K Leela

13 Nat'o
J lonal seminar o ;
ron soil reso
sources vis g vi
vis

Sustainable land
Caleutta use March 12 to 14 1993

A.K. Sadanandan

Parti T P
articipation jn raining rogramme
s

1. Trainin
alning on processing an ;
d .
Spices  March 30 to April %’anty control in
Mysore 1992 CFTR|

2 Johrl Zachan‘ah

2.7 D i
BT National Associate, 1991-92 (April 92

Jan 93) Dept -
l'\/l'r:ldurai-625;)0.210f Biotechnology, MKuU,

B. Sasikumar

T.G.Nageshwar Rao

4. Trainin
g course on com
: u T ,
r?Jsj’:l;:ultural research & tt?Jr Zaphcat:ons &
RM Hyderabad July 1992

Jose Abraham

5. Seventee
nth short term
e ] _ course
Semt;mter In agricultural researcr? n1 ;he s
Ptember 1992 IASRI New Delhij e

G.N.Dake

Johnson K.George

Members hip in Committees

K.V.Peter
Edi il of Spi
Melr?:t;'e .:o;g;arof Spices and Aromatic Cro
Member, IGAR Scientifc Panelon Olericyitere
nd Floricultyre, Vil




NATIONAL RESEARCH CENTRE FOR SPICES

Member, General Council of Kerala Agricul-
tural University.

Member, Editorial Board of Indian Horticulture.
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SS.Gr.l (Lab Attender)

V.V. SAYED MOHAMMED
SS.Gr.l (Lab Attender)

T. AMMED KOYA
88.Gr.l (Watchman)

M. KORU
SS.Gr.l (Watchman)

K.P. VIJAYAN NAIR
S8.Gr.ll (Mazdoor)

N. RAVINDRAN
88.Gr.ll (Mazdoor)

V. BALAKRISHNAN
8S.Gr.l (Mazdoor)

T. BALAKRISHNAN
88.Gr.l (Mazdoor)

K. BALAKRISHNAN NAIR
88.Gr.| (Mazdoor)

P. PRABHAKARAN NAIR
88.Gr.l (Mazdoor)

V.P. RAMACHANDRAN
S8.Gr.l (Mazdoor)

K.P. DEVAKI
88.Gr.I (Mazdoor)

C.M. KAMALAM
SS.Gr.l (Safaiwala)

STAFF - EXPERIMENTAL FARM
PERUVANNAMUZHI

TECHNICAL

V.K. ABUBACKER KOYA
Farm Superintendent (T6)

K.A. SOMANNA
Farm Assistant (T-11-3)

M.M. AUGUSTY
Technical Assistant (T4)

K.T. MUHAMMED
Jr. Technical Assistant (T-1-3)

V.P. SANKARAN
Jr. Technical Assistant (T2)

N.A. MADHAVAN
Jr. Technical Assistant (T2)

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

K. KUMARAN
Jr. Technical Assistant (T2)

K.K. SASIDHARAN
Jr. Technical Assistant (T1)

S. NATARAJAN

Jr. Technical Assistant (T1)
K. CHANDRAN

Jr. Technical Assistant (T1)

K. KRISHNA DAS 8
Mechanic-cum-Pump Operator (T1)

P. BHASKARAN
Jr. Technical Assistant (T1)

AUXILIARY

RAMANNA GOWDA
Tractor Driver (A)

SUPPORTING

E. KUNHAYYAPPAN g
SS.Gr.llI(Watchman)

ﬁ

E.K. NANU
SS. Gr.ﬂl(Watchman)
B.T. VELAYUDHAN
SS.Gr.yy Mafchman)
P. SADANAHNDAN
SS.Gr.l (Warchman)
N. AYYAPPAN
SS.Gr.i (Mazdoar)
C. BHASKARAN
SS.Gr.lt (Mazdoor)
P.K. BALAN
SS.Gr.i (Mazdoor)
M. BALAKRISHNAN
8S.Gr.l (Mazdoor)
- K. CHANDRAN
SS.Gr.i (Mazdoor)
M. CHOYIKUTTY
‘ 85.Gr.1 (Mazdoor)
P. DAMODARAN
) SS.Gr.ly (Mazdoor)
K. GANGADHA
5.6l (Mazgay
P. KUNHIKRISHNAN
‘ 88.Gr./ (Mazdoor)
-_T. MADHAVAN
88.Gr./ (Mazdoor)
£ RAGHAVAN
- SS.Gr.iy (Mazdoor)
VK RAGHAVAN
,_SS. Gr.l (Mazdoor)
K SANKARAN
SS. Gr.l (Mazdoor)
SOMAN
.SS. Gr.l, (Mazdoor)
*REEDHARA
88.Gr,/ (Ma!:door)
VIVAYAN NAIR
S-G’J (Mazdoor)
SARADA
.J Gr. (Mazdoor)
MACHAN

——
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E
CENTRE APPANGALA !

G SCIENTIFIC
.S IKA
gcfent{srﬂgmfngar&SC' e
Cientist SG(Agron;)m y)
M.N. VENUGOPAL Ph D
Sr. Scfentfsr(Patho}og )
REGY LUkosE
Scfenﬂlet(Generfcs)
SANTHOSH J.EAPAN
Scfenrisr(Nematology)

ADMINISTRAT]
ENID SAVITHA o

Superintendent

K. VASUDEVAN
Assistant

TECHNICAL
M.K. APPAIAH

Technical officer(Farm T5)

L. BALAKRISHNA

Jr. Techn‘ i
G.ARUMUGH AC’:J’ Assistant (T1)

Jr. Technical Assistant (T1)
K. ANANDA
Jr. Technical Assistant (T1 )
K.B. PRASANNAKUMAH
Jr. Technical Assistant (T1)

AUXILIARY

Driver (T-1-3 )

Supp
B.J. LAKKAIAH e Al
SS Gr.IV (Mar)
H.Y. ERAPPA
S8 Gr.IV (Watchman ) |
SH. KM THIMMAIAH
S8 Gr.Il (Watchman)
P.K. BELLIAPPA
SS Grl (wafc‘hman)
B.R. JANAK|
SS Gr.I (Mazdoor)
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K.M. CHIKKASAKAMMA '

M.G. MARINANJAMMA
] i
88 Gr.I (Mazdoor) S8 Gr.I (Mazdoor) | MPORTANT visiTO RS
B.L. SEETHU B.M. CHENNIAPPA Sﬁ-T. Nandakumar IAS
S8 Gr.l (Mazdoor) S8 Gr.l (Mazdoor) Chairman, Spices Boarg AV G
N.K. GIRIJA B.K. POOVAPPA Cochin syﬁd}cé,e?;‘:m:m%ﬂhy
SS Gr.] (Mazdoor) SS Gr.l (Mazdoor) gﬂs. Anila Krime 1aS niversity of Caligyt
H.B. GANGU S. MAHADEVA - G:ﬁ; efa;'y. Agriculture B
SS Gr.l (Mazdoor) S8 Gr.l (Mazdoor) | - Of Arunachay Pradesh H;.ad. B’;ar:ga;aja
H.B. LAKSHMI K.M. PUTTASIDDAMMA | f{;‘é’ A Unfve}snypo}%a(::fgjtmm
SS Gr.lll (Mazdoor) SS Gr.I (Mazdoor) gt [gelcg- ICAR
P
GOWDIGERE SHETTY B.M. LALITHA B e P H(E;gafu:?orska.
i VLI r . ch Insti
S8 Gr.I (Mazdoor) 8S Gr.l (Mazdoor) Director, CPCR] Poland stitute
B.M. SESHAPPA B.K. CHENNAMMA KBSaragod Dr. Ba )
SS Gr.I (Mazdoor) SS Gr.I (Mazdoor) L. At o KOWskKi
DrM. Aravindakshan 9rl.Research Instityte
P.K. MANIKKA D.K. ESWARA Director of Researgh, 1AL Bolang
88 Gr.l (Mazdoor) 88 Gr.l (Mazdoor) Vellanikara '
K.M. MADA SHETTY H.B. EQGGAI}A?:AA s {,R, Naidy ﬂgﬁ"é's;fga;f& Kulkarni
S8 Gr.lll (Mazdoor) r.l (Mazaoor, Director (Hesearch) s Jefence College
y » Spic New Delh
V.IVladUmpara, Rt Pices Board i
f‘ ami Sidhananda Dr. Hari Eswaran,
carmakrishana Mission L"‘;VSOS: Soil Resources
. A u . 4
BUDGET - 1992-93 (Rs. in Lakhs) Ciad Soil Conservation Service
Dr.D.B. Masih Mr.K. Viswanatha
Non-Plan Plan Director of Horti Deputy G n,
i lculty eneral M
Item BE RE BE RE MOVt of Arunachay P::d SBI, Cochin anager,
92-93 92-93 92-93 92-93 : esh
Establishment charges
including LSP and PF 56.00 61.00 10.10 200 RAINFALL DATA
O.T.A —_ — =
Travelling expenses 2.00 2.00 0.40 Peruvann
Other charges Rainy days am;,‘;z;}[ ¢ Appangal
including equipments 17.00 25.00 20.50 ainfall Rainy days -
Works — - 32.00 ‘ (mm) Rainfaj|
Other items == — = azn! : (mm)
<Juny 10 81.00 7
Total 75.00 88.00 63.00 J e 24 287.20 12 62.8
A‘L‘"y o 1497.00 b 251.6
s d et o0 1117.30 30 931.0
eptember 1080.70 863.7
October 22 557.90 27 647
November 15 278.20 15 258
LIBRARY 14 251.40 11 208!
January : 8 ] 962

I

Library acquired 40 scientific books and 83 reprints apart from subscribing 88 Indian and 56 Tll»" ,
Literature and information on spices were periodically collected and published in Journal of spic

aromatic crops and Agri Sci.Tit Bits, respectively.
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SYMPOSIUM ANNOUCEMENT

INTERNATIONAL SYMPOSIUM ON PLANTATION CROPS

30 November - 3 December 1994 Calicut, Keral.a, India !

Plantation crops.are of great importance in the economy of several countries. The Indian Society for

Plantation Crops has organised a series of symposia on plantation crops (PLACROSYM)in India from 1978
onwards in collaboration with other agencies. The importance of such a symposium at the global level has
been realised and hence the present efforts to organise an International Symposium on Plantation Crops
(PLACROSYM - XI) at Calicut, Kerala, India during 30 November - 3 December 1994. The theme of the
Symposium would be PLANTECH - Plantation Technology for Producitivity and Quality. g

The symposium aims to bring together all concerned with production, research, marketing and develop.f
ment of plantation crops, to acommon forum to discuss, exchange ideas and plan strategies for the future,

CROPS
Rubber Tea Coffee Coconut
Arecanut Oil Palm Cocoa Cashew
Black pepper Cardamom Clove Nutmeg
Cinnamon Allspice Ginger Turmeric

SESSIONS

1. Crop Management
- 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

Marketing, Economics, statistics and Developmental 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, India




