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MDirector’s Introduction

Research on spice crops by ICAR commenced
during 1971 with the inception of All India
Coordinated Research Project located at
Central Plantation Crops Research Institute,
Kasaragod. To strengthen Spices Research, a
separate regional station of CPCRI was set
up during 1975 at Calicut. During 7th Plan,
regional station of CPCRI, Calicut along with
Cardamom Kesearch Centre, Appangala was
merged together as National Research Centre
for Spices to intensify the research on spice
crops viz., black pepper, cardamom, ginger,
turmeric, clove, cinnamon, nutmeg and seed
spices. The headquarters of the All India Coor-
dinated Research Project on Spices which
coordinates research on spices including seed
spices was shifted from CPCRI, Kasaragod to
National Research Centre for Spices, Calicutin
1985, which has 15 centres located in 9 states.

MANDATES

The National Research Centre for Spices has
the following mandates :

* To serve as a national centre for research on

black pepper, cardamom, ginger, turmeric,
clove, cinnamon, nutmeg and seed spices
with special reference to production,
protection and improvement.

To serve as a centre of excellence for
providing research supportin basic areas to
other institutions and agencies engaged in
research on spice crops.

To develop agro-techniques and locaticn
specific crop varieties to suit different agro-
climatic regions of the country.

To function as a nodal agency for germplasm
exchange of spice crops.

To service the All India Coordinated
Research Project on spices.

* To serve as a centre for the storage and

dissemination of information on spices and
related crops.

* To function as an agency for imparting

specialised training to extension personnel
and for the production and distribution of
elite planting materials to develocpmental
agencies.

Location

The National Research Centre for Spices,
Calicut has an area of 14 ha. located on the
Calicut—Wynad road 10 km. away from city.
Theresearch farmis at Peruvannamuzhi which
is 51 km. away from Calicut, near Kuttiady
Irrigation Project. The farm has an area of 94 ha.
of land, of which about 50 ha. have been used
for various field experiments. The Cardamom
Research Centre at Appangala has an area of
14 ha. located B km. away from Madikeri, on
the Madikeri—Bhagamandala Road inKodagu
district of Karnataka.

Staff & Budg_e}///

The sanctioned strength of NRCS is 152,
consisting of 39 scientific, 18 administrative,
28 technical, 5 auxiliary and 62 supporting
staff. The budget allocation for 1989—90 is
Rs. 84 lakhs.

Research Programmes

The research programmes of this Centre are

organised into three mini-missions and a

supportive research programme in accordance

with the mandate and the priorities identified

which are multi-disciplinary in approach.

Mini Mission 1 : Increasing production of spice
crops through management
of diseases and pests. This
has 10 projects; 5 in patho-
logy, 3 in entomology and 2
in nematelogy.



Mini Mission I1 : Developing agro-techniques

for increasing production of
spice crops. This has 4 proj-
ects; 2in agronomy, oneeach
in soil science and statistics.

Mini Mission I1I: Increasing productivity of

spice crops through crop
improvement. This  has
efeven projects; 6 in
genetics and plant breeding,
3 in physiology and 2 in
biotechnology.

Supportive Increasing productivity of
Research black pepper and cardamom
Programmes through large scale demons-

tration and extension
training,

Research Achievements

L4

Piper colubrinum, a wild relative of black
pepper, which was found immune to
Phytophthora  capsici was found to be
resistant to Meloidogyne incognita and
Radopholus simihs, the two endoparasitic
nematodes of black pepper.
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Calicut,
Date : 25.10.1990.

o

* The optical brighter Stilby'-naphtho-triazole
was found to be a vital stain for Phyto-
phthora, which can be used as a flurochrome.

In monocropping system, raising black
pepperonnon-living standards (RCC posts)
was found to be economically viable.

Two new kaxa of Piper viz., P. sugandhi and
P. sugandhi var. leiospicata were described
and reported.

Two high yielding and high quaiity
selections, each in black pepper (KS14 and
KS 27) and turmeric (PCT 13 and PCT 14)
were recommended for release.

Micropropagation of ginger through leaf
tissue was standardised.

About this Report

The reportis organised into research highlights
both in English and Hindi, detailed reports of
the projects as per the mini missions, report of
the All India Coordinated Research Project on
Spices and general information about the

institute,
%W

(A. Ramadasan)
Offg. Director




Research highlights

One hundred and twenty three collections
of wild and related species of Piper nigrum,
29 collections of turmeric and related
species, 80 collections of ginger and related
species, 10 collections of cinnamon and 9
collections of nutmeg were added to the
germplasm.

Two new taxa of Piper viz. P. sugandhi and
P. sugandhi var. lejospicata were described
and reported.

Two selections of black pepper cultivar
Karimunda, viz., K5 14 and K5 27 and two
high yielding high quality lines of turmeric-
PCT 13 and PCT 14 were recommended for
release by the X Workshop of the All India
Coordinated Research Project on Spices.

In a comparative yield trial with five
cultivars, cv. Aimpiriyan outyielded the rest.

Application of neem oilcoated wurea
improved the N content in soil and ieaf
tissue and significantly increased the yieid
of black pepper.

In monocrepping system, raising black
pepper on non-living standards like RCC
posts was found to be economically viable
as revealed by BC ratio (1.23) and IRR
{20.61%).

In the spacingcum-varietal trial, closer
spacing i.e., 2 x 1 m showed the superiority
with highest yield. The cumulative yield
data (1986—90) showed the superiority of
cv. Karimunda over Panniyur-1 and
Aimpiriyan.

In the trial on systerns of planting-
cum-fertilizer levels in cardamom, trench
system gave maximum yield (294.2 kg dry
capsules/ha}. Application of 160:160:320 kg
of N, PO, and K,O/ha. recorded a
maximum yield of 3904 kg dry
capsules/ha.

Piper colubrinum which was found immune
to Phytophthora earlier, was found resistant
to Meloidogyne incognita and Radopholus
similis, the two endoparasitic nematodes of

black pepper.

Open pollinated lines of black pepper
P-1352 and P-24, tolerant to Phytophthora
capsici, under field evaluation at Sirsi, in a
diseased area remained healthy and one of
the vines of P-24 yielded 4.25 kg green
berries in the fourth year.

The optical brightner Stilbyl naphtho-triazole
was found to be a vital stain for staining
Phytophthora for fluorescence microscopy.

Infestation of leaf gall thrips in black pepper
was found to be positively correlated with
altitude (r = 0.760).

Of the twenty Karimunda selections of black
pepper screened for drought resistance,
Sel. Nos. 51 and._ 114" were found to be
relatively tolerant over the rest.

Quality evaluation of 46 Karimunda
selections of black pepper showed the
superiority of Sel. Nos. 180 and 200 with
respect to piperine, oleoresin and essential
oil.

Qut of the 29 germplasm accessions
evaluated in cardamom, Acc. Nos. 81, 85
and 160 had better oil content and flavour
ratio. From the comparative yield trial
with 40 selections, PVS. 37, PVS. 39 and
Nel. 14-8 had betier oil contentand flavour
ratio.

Micropropagation of ginger through callus
from leaf tissue was standardised. About
500 micropropagated plants were transferred
to soil in polybags.

Vegetative propagation of clove by approach
grafting was standardised witha success of









e ] % FEC AR (drought resistance) FeGis W FH OIS HeTesA - 51 {114 06 A IH
e g vl

Ao, TR, Cafger s7fGeT (essential oil) SR THRA 7311 1 Jn 3 Fiefifte=f 1 gl
YIRS 180 HIT 200 IR ST TgaR TICTH F1-N et 1 Hiel 7 3R Tt WET (favour ratio) ¥
IATEE181,85,160 ATGTATA | FHRaGATd 1.dl T -37, N T, 39 AR e 1 -4 -8 Fped dgax
QR

3T 1 TR B FAH (callus) T UM IR Al 9 #1741 (S e ve) faafia =1 mf e
[T 1 T8 L 1 500 Gt = W&l 3 v i

AIEA, A, A AT ALY U AR FEHA & YRy Wi o =3t Wit §F | TN (1BASNR
VAAYFETHIAT 0 & FET=iHAT 11 >g i 1 o a1 2 it g Ot e i US Fied
F 3 e B A SRACRS AT Frherdl §aN 3@ | S % URH Wi T IR JIEHET
(approach grafting) Tt e Thet @1

SN HFHIE Ue faaror @A § 723.3 Reeiiym & e FOee 13- g3 | S # -

ct37 T 865 Frcimr = gt S0 A T e ey & e R 1 et fod =60 39a
feret &1 313 sigare U fRRgHT AR a1 faaor sftmpco e |

35 99 1 FHREH 26 fedat 1989 1 TG W | TR TR (FET Ty G gaa
i IvaeT H T, T U G RREHT Y s e i T i

Wﬁwwﬁr%ﬁﬁﬁaﬂﬂnmmuﬁmwmaﬁm

Fie e, g, Todl, 3eTae] ST U2 HHel ®E 1 Wl W Qoifaaior Bt Brem % & 3

TR foll + $5 STeTia Senal ug A1 & 3o IoueA a1 & 91 3 o geifed vk
R T

HET WEE afad SgEad uREsRl % PR i aage |

AICRP (€05) %W%#W-z,mqﬁm—smﬁﬁﬁmﬁhﬁa KECRCISHEII £L8
F1 T

S R W 5 (D e 9 An Wy R F (UC-19) SR E AN, SRR A TE 9
5.9 g~ S U T 39 Rrer T e e T 2.6% )



MINI MISSION -1: INCREASING PRODUCTION OF SPICE CROPS
THROUGH MANAGEMENT OF DISEASES AND PESTS






2. Path.II.2 (813): Screening germplasm material for reaction to Phytopiithora foot rot

disease of black pepper

(Y.R. Sarma & M. Anandaraj)

a) Screening :

Out of a total of 1,403,083 cpen pollinated
seeds (OP) sown in contaminated soil, 21,484
germinated. Germination in steamed soil ranged
from 17 to 85 per cent. Among the existing
seedlings only 26 that remained unaffected are
being maintained. Qutof theescapes of 1987-88
only eight seedlings survived and are being
maintained. Of the 205 hybrids, 33 Karimunda
selections and 1¢ Kottanadan selections screened
by stern inoculation, none showed any tolerant
reaction.

b) Field evaluation:

(i) Sirsi: Among the 15 Phytophthora tolerant
lines (10 OF seedlings and 5 hybrids) under

field evaluation, P-1352 and P-24 (OP lines)
continued to show good growth. One of
the vines of P-24 yielded 4.25 kg green
berries in 4th year. Since these vines are
grown under areca-pepper mixed cropping
system with a heavy shade the yields were
poor.

(ii) Peruvannamuzhi : Sixty six lines planted
during 1988 in the proposed sick plot and
44 QP lines planted during 1987-88 were
maintained for their field evaluation.

(iii) Central State Farm, Aralam: Forty tolerant
lines (OP) were planted during 1989 in
a diseased plot to study their field
reaction.

3.Path.II. 3 (813):  Disease management in Phytophthora foot r6¢ affected black pepper

plantations

)

(Y.R. Sarma, M. Anandaraj & K.V. Ramana)

9

Field trials were undertaken at 3 locations viz.,
Idukki, Wynad and Peruvannamuzhi with 13
treatments, with three systemic fungicides
(Ridomil MZ 72 WP, Aliette and Akomin),
with and without nematicide (Phorate). The
death of vines in treatments viz., Ridomii MZ
72 WP (100 ppm metalaxyl) + phorate (two
rounds), Ridomil MZ 72 WP (100 ppm
metalaxyl) (three rounds), Ridomil MZ 72 WP
{200 ppm metalaxyl) and Akomin (2 rounds)
were 30, 31, 32, 32% respectively and
were superior to bordeaux mixture (36%)
treatmentand contrel (53.3%). The experiments
also indicated ineffectiveness of fungicidal
treatment on disease control under poor
drainage conditions.

In an observational trial two concentrations of
Ridomil MZ 72 WP (100 and 200 ppm of
metalaxyl} were sprayed and drenched (one to
four rounds) during the season and the berries
were harvested for residue analysis.

There was severe foliar infection and vine
death in the phosphorus amendment plot treated
with different levels of phosphorus, thereby
indicating that application of different levels
of phosphorus had no effect on the disease
incidence.

Antagonistic actinomycetes did not reduce the
disease incidence in pot culture experiments.



4. Path II1(813):

(Y.R. Sarma, C K. Parthasarathy Prasad,
M.Anandaraj, K.V.Ramana & T.G.Nageshwar Rao)

A field control trial was laid out in Pythium
inoculated sick soil. The trial included two
main plot treatments of soil solarisation and
non-solarisation and seed treatment withseven
different fungicides as sub-plot treatments.
There was a spectacular suppression of
weed growth in solarised beds compared to
non-solarised beds. Germination ranged from
94—98 per cent in solarised plots compared
tc 88—93 per cent in non-solarised plots
(Table 3).

The population of root knot nematodes in the
soil was low but no correlation was noticed
with disease incidence,

Rhizome rot of ginger and turmeric

In general, the disease incidence was less and
yield was more in solarised plots compared
to non-solarised plots. However, the results
were not statistically significant. Pooled data
showed minimum incidence (2.67%) in
capatafol treatment in solarised plots, 10.8% in
phorate treated plots compared to 255% in
control. Theyield in plots treated with captafol,
Ridomil MZ 72 WP and Aliette in solarised
plots were 3.6, 4.3 and 4.28 kg/3 x 1 m bed
compared to 1.26 kg in control (Table 4). The
experiment also indicated that split plot design
is not suitable for the experiments with soil
solarisation and non-selarisation ireatments as
there was inter-plot interference,

Table 3.
Effect of soil solarisation on germination, incidence of rhizome rot in ginger and weed growth
(60 days after sowing)
Treatments
Observations
Solarised Non-solarised

1. Weed growth (in kg dry weight for 3 x 1 m bed) 0.209 115
2. Germination (%) 94.90 88.90
3. Soil temperature (at 5 cm depth) 45°C 39°C
4. Rhizome rot incidence (%)

a} Seed treatment with Ridomil MZ 72 (500 ppm metalaxyl) 15.2 333

b) Seed treatment with Dithane M-45 (0.3%) 17.2 57.2

c) No seed treatment 25.5 47.7

Table 4. Effect of soil solarisation and fungicides on rhizome rot incidence in ginger

Disease incidence (%)

Yield in kg/ 3 x 1 m bed

Treatments
5, S, 5, S5,
1. Dithane M45 (0.3%) 57.2 17.2 0.09 0.66
2. Captafol (0.3%) 46.5 26 0.19 3.60
3. Ridomil MZ 72 WP (500 ppm metalaxyl) 333 143 032 4.30
4. Aliette (3000 ppm) 444 20.7 012 428
5. Ridomil + Thimet 4.9 255 -0.18 112
6. Aliette + Thimet 3338 10.8 0.79 0.90
7. Thimet (30 g/bed) 40.6 108 031 0.90
8. Control 47.7 25.5 0.20 1.26
C.D. {0.05) NS

5, = Non-solarised Sl = Solarised









after providing adequate food materials. The
trials indicated that monocrotophos and
dimethoate were toxic upto 9 and 7 days,
respectively after application.

¢) Propagation of anthocorid predator:

The feasibility of propagating M. noraguesi on
rooted cuttings of black pepper wasattempted.

8. Ent IX (813):
(K.M. Abdulia Koya)

a} Survey:

During the survey conducted to record the
incidence of coccids, 540 pepper vines spread
over in 36 gardens and 480 vines in 32 gardens
respechively were observed in Calicut and
Kasaragod districts. In Kasaragod district mild
infestation by mealy bug and scale insects
were recorded in 11 villages. The mealy bug
collected was Pscudococcus longispinus and the
scale insect collected other than Aspidivtus
destructor is to be identified. However, in
Calicut district, the presence of neither scale
insectqnor mealy bugs were noticed.

b} Seasonal abundance of coccids:

Studies carried out at Kalpetta by taking
samples from infested vines and recording the
population at monthly intervals showed that
maximum population of Leprdvsaphes piperis
was during April and the minimum during
October. The population was found to
increase from November onwards.

c) Natural enemies :
The population of natural enemies especially

that of the hymenopteran parasite was low
during May--October. Other natural enemies

12

However, because of the early drying up of cut
shoots and the closed nature of galis which was
damaged while examination, the predator could
not be multiplied. Thrip galls of various other
plant species were examined to detect the
presence of M. moraguesi. The predator
was observed in leaf galls of Mimusops elangii
induced by Arrhenvthrips  ramakrishnae.
Seedlings of M. elangii are being raised for
propagation of the predator.

Studies on the coccids infesting black pepper

such as a red mite Bdella sp., Cybocephalus sp.,
Karnyothrips  melaleucus and  Aleurodothrips
fasciatus were observed throughout the year.
The coccinellid beetle predaceous on scale
insects was identified as Chilocorus circumdatus
and the hymenopteran parasite as Encarsma
(Aspidiotiphagus) lounsburyi Berlese and Paoli.

- /
d) Biology :

Though attempts were made to culture L. pipenis
on pumpkin at different temperature ranges,
the, crawlers did neot establish. Hence,
preliminary studies on the biology of L. piperis
were carried out by establishing the crawlers
on rooted pepper cuttings. The crawlers took
more than one day for establishment. The
pepper cuttings were kept undisturbed for 24 h
after releasing the crawlers. The measurements
of the egg, crawlers and other stages on 1st,
2nd, 3rd, 7th, 14th, 28th and 30th day after
releasing the crawlers were recorded.

¢) Insecticide screening:

For screening insecticides against L. piperis 400
rooted pepper cutlings have been inoculated
with the pest for uniform establishment.









MINI MISSION-II : DEVELOPING AGRO—TECHNIQUES FOR INCREASING
PRODUCTION OF SPICE CROPS

15






Table 2 : Yield of black pepper as influenced by Varieties and Spacing
(Average of 3 years - 1988-90)

Spacing (m)

Varieties

30x30 25x25 25x15 20x1.0 Mean

(1100)* (1600 (2600} (5000}
Panniyur - 1 1553+ 2537 3491 5114 3184
Karimunda 1963 2525 4542 7358 4097
Aimpiriyan 1466 1910 3207 552Q) 3026
Mean 1674 2324 3747 5997

Variety Spacing Interaction

CD 5% N.S 920 N.S
*  Values in parentheses are number of vines/ha

LLd

b) Fertilizer trial:

The soil and leaf samples were drawn and
analysed for major and secondary elements
from the fertilizer experiment with 4 levels
of N (50, 100, 150 and 200 g/vine/year} and
4 levels of K (70, 140, 210 and 280 g/vine/
year) with five additional treatments viz.,
NPKe  NgPooKio NyoPeoK oCasMag
NoPoK oCagMg,, and NP K, Ca Mg,
initiatgd during 1987. Data showed that

Values indicate mean yield in kg/ha (fresh)

application of nitrogen upto 150 g per vine
increased the organic matter status of soil
as well as the leaf status of N (Table 3).
Application of potash upto 280 g per vine
increased the exchangeable K in the soil and
also in the leaf tissue (Table 4). Application
of calcdium and magnesium increased the
exchangeable calcium in the soil compared
to control plots, thercby indicating the
significance of these elements in the balanced
nutrition of black pepper.

Table 3 : Effect of application of NPK, Ca and Mg on Soil organic matter and
leaf concentration of N, Ca, Mg and Al.

Treatment Organic  Leaf Sail Leaf Soil Leaf Soil Leaf
matter N Ca Ca M Mg Al Al

g/vine % g’kg g/kg  g/kg mg/kg g/kg mg/kg mg/kg

N Levels

0 2.75 12.0 268 27.0 64 2.8 14.0 160
50 341 16.8 827 22.8 43 3.0 48 186
100 349 17.8 819 253 45 26 6.1 180
150 3.53 20.0 760 26.9 47 28 7.0 171
200 292 18.0 564 240 37 2.1 75 148
N P oK 3.35 180 986 22.0 46 3.4 5.2 177
N, P K Cag Mg, 3.01 18.0 1278 34.0 45 29 8.1 215
NP oK CaMg,, 318 14.0 742 220 65 35 10.3 232
N, LK 0CasMa., 335 135 1368 24.0 79 2.8 8.4 194

13



Table 4 : Effect of application of potash on soil

availability and leaf tissue content of ‘K’

Potassium levels Soil K Leaf K
g/vine mg/kg g/kg
0 56 20.0
70 179 23.0
140 240 24.0
210 305 26.0
280 407 26.5

2. Agr. XIII (813):
rainfed conditions

{(V.5. Korikanthimath}

In the experiment on systems of planting-cumn-
fertilizer treatment under rainfed conditions,
as in the previous year the trench system of
planting proved to be superior to pit method in
most of the characters. ‘

a) Growth character:

The trench system of planting recorded
significantly higher total number of tillers per
plant (18.01) as against pit system of planting
(14.70). There was a significant difference
between the number of tillers per plant under
trench system in the treatinents applied with
fertilizer 40 : 40:80(15.02), 80 : 80 : 160 (18.02),
120:120: 240 (20.25) and 160 : 160 :320(23.75)
kg NPK/ha as compared to control (12.82).
Even in the case of pit system with higher
levels of fertilizer i.e., 120 : 120 : 240 and
160 : 160 : 320 kg NPK/ha. the maximum
number of tillers per plant were 17.42 and
19.07 respectively compared to control (8.37).

b) Soil moisture :

The soil moisture was determined by
Gravimetric method during March 1990 at

Systems of planting-cum-fertilizer levels

i9

in cardamom wunder

0-15 and 15-30 cm depths, after a dry spell of
over 150 days. The s0il moisture was highest
at 15-30 cm depth under trench (21.43 %) and
pit(17.46%} systemns respectively as compared
to 0-15 e¢m depth where_again the trench
system recorded- higher moisture (17.85} as
against the-pit (14.89%).

c} Yield:

Amongst the two systems of planting, trench
system of planting was found to record
significantly higher dry cardamom yield
(202.32 kg/ha) as compared to pit system
(176.16 kg /ha).

Regarding fertilizer levels the two higher levels
viz,, 120:120:240 and 160 :160:320 kg
NPK /ha were at par recording 246.90 kg and
26297 kg dry cardamom/ha respectively
(Table 5). The lowest yield was observed in
control (95.30 kg/ha in trench and 68.85 kg /ha
in pit system, respectively).



Table 5: Yield of Cardamom as influenced by system of planting and fertilizer levels
Systems NPK fertilizer levels (kg/ha)
of - —
Planting 0:0:0 40:40:830 80:80:160 120:120:240 160:160:320 Mean
Pit 68.85 146.82 182.40 231.30 251.42 176.16
Trench 95.30 175.60 203.70 262.50 274.52 202.32
Mean 82.07 161.21 193.05 246.90 262.97
Gen. Mean 189.24
CV.% 9.18
C.D. for system of planting, 11.273

C.D. for fertihzer treatments  17.824

c. 1 (B813) ;

Mineral nutrition studies of black pepper:

Nitrogen management through slow release N-fertilizers

{A.K. Sadanandan)

a) Field studies :

Slow release N-fertilizers viz., Neem oil-coated
urea, urea formaldehyde, Cyclo-di-urea, urea
pellet, urea and an untreated control, were
applied to Panniyur-1 pepper grown in a
laterite s0il. The sotl samples were drawn on
1, 5, 10480 and 90th day after the application of
fertilizers and were analysed for soil pH,
urea—N, NH,-N and NO,-N to study the
minéralisation and release pattern of nitrogen
in the soil. The leaf tissues were analysed
for total N. The yield of pepper was also
recorded.

Soil analysis revealed the mineralisation
pattern of slow release N—fertilizers in the
laterite soil {Fig.1). The release of urea-N,
ammoniacal and nitrate nitrogen were
significantly higher and persistent in the soil
for a longer period in the case of neem oil-
coated urea. The recovery of applied nitrogen
was also high in the case of neem oil-coated
urea. The total N content in the scil and in
the leaf tissues were also high due to this

treatment. The application of neem oil-coated
urea increased the yield of pepper by 280%
compared to urea, showing its superiority
compared to other slow release N fertilizers.

b} Laboratory incubation studies :

. Laboratory incubation studies were carried

20

out4n the laterite seil at the moisture level of
80% water holding capacity. In this case two
more fertilizers viz., urea-gypsum and urea-
rock were tested besides the five slow
release N-fertilizers tested for the field study.
Nitrogen was applied at 200 ppm and
incubated at 28°C * 2°C and soil samples
were drawn on 1, 5, 10, 30 and 90 days after
the application of fertilizers and analysed for
urea-N, NH4-N and NO3-N. The results
showed that the release of urea-N persisted
for a longer period in the case of neem
oil-coated urea, and least in the case of urea.
The release of NH4-N and NO3-N was also
steady and high in the case of neem oil-
coated urea, indicating the superiority of this
fertilizer over others.















All the wild collections were studied
morphologically and chemically. Based on these
studies a new dichotomous key has been
formulated for South Indian Piper spp. In this,
the genus is subdivided into two sub-genera
based on the orientation of spike viz., Pipali
(spikes-erect) and Maricha (spikes-pendent),
Studies have given the indications that the
cultivated P. nigrum might have originated as a
hybrid between P. wightii and P. galeatum.

2. Gen. IX(B13) :
germplasm
{Regy Lukose)
Germplasm collections were maintained and
yield data was collected.

3. Gen.11(813) :
ginger and turmeric

Data on morphological and spike characters
of 70 accessions have been recorded for

¢) Evaluation :

Preliminary  evaluation of germplasm
collections showed that the collection
CLT-P-125 is promising having good yield
characters.

Collection, conservation, cataloguing and evaluation of cardamom

Vegetative character and yield parameters were
collected from 25 accessions for preparing the
descriptors.

Collection, conservation, cataloguing and evaluation of germplasm of

(P.N. Ravindran, K. Nirmal Babu, ]. Rema & B. Sasikumar)

a) Collection and conservation ;

Twenty nine collections of turmeric and
related species, 80 collections of ginger and
related species including one cultivar each
of ginger and turmeric from Arunachal
Pradesh were added to the germplasm.
These include one collection of wild ginger
and twWo collections of turmeric viz., Zingiber
macrostachyum  Curcuma  ecalcarata  and
C. raktakanta from Silent Valley, One stable
tetraploid line of ginger (KUB x 4) received
from the Botany Deparment, Kerala
University was also added to the germplasm.

b} Characterisation :

Morphological data on 135 accessions of
turmeric was recorded for characterisation
and cataloguing.

¢} Evaluation :

Two high yielding lines were shortlisted
from 10 promising turmeric cultivars from
multilocation trial conducted for three years
(Table 2). These lines are PCT 13 and PCT 14
with mean yields of 29.2 and 28.8 t/ha of fresh

Turmerke PCT — 13

Tameric PCT — 14



rhizomes, respectively (Table 3). These two 25 kg of fresh rhizomes per 3 x 1 m bed,
lines were recommended for release by the X respectively.

Workshop of All India Coordinated Research

Project on Spices held at Coimbatore during  In the MLT of 12 selections from NRCS,
August 1989. Among 100 lines of seedling TNAU, KAU and HRS, Pottangi, the better
progenics of turmeric planted for preliminary  yiclders are PCT 8, PCT 5 and VK 7, with
yield evaluation during 1989, two lines were  mean yields of 11.7, 10.5 and 8.6 kg/3 x 1 m
found to be promising. These yiclded 28 and  beds, respectively.

Table 2 : Yield Analysis of turmeric in the multilocation trial

51. Treatments Mean yield in Kg/ Projected Projected
No. 3x 1M plot {fresh yield in yicld potential
rhizomoes} tonnes /ha in tonnes/ha
(average) (based on
Calicut Jagtial Grand @ 2010 max. yield
Mean bed/ha in one location)

1. PCT 10 18.97 7.03 13.00 26.13 53.46

2. “ 11 14.10 5.30 9.70 19.50 37.79

3. “ 12 14.52 5.34 993 19.96 41.81

4. “ 13+ 19.62 9.50 14.56 29.26 60.30

5. ” 14* 19.83 8.84 14.34 28.82 54.87

6. ” 15 16.49 455 10.52 21.15 57.68

7. “ 16 16.07 576 1092 2195 47.23

8. " 17 14.54 4.88 9.71 19.52 .- 51.85

9, “ 18 13.15 4.89 9.02 ‘ ) 18.13 29.55

10. v 19 14.72 517 9.95 19.99 44.22

Control

11. PCT 2 10.73 748 9.11 18.31 40.20

12. ” 5 15.63 5.26 ™~ 10.4_5 21.00 50.25

13. Suvarnal5.21 — — 17.42 43.50

* PCT 13 & PCT 14 : Crop duration — 190 days

Table 3 : Yield and Curcumin content of two turmeric selections, compared to “Suvarna”*

Selection Yield of fresh rhizomes t/ha Curcumin
%
Mean Yield potential
* Suvama (PCT8) 17.4 435 8.7
** PCT 13 (Suguna) 29.2 60.3 4.9
** PCT 14 (Sudarsana) 282 54.8 79

* A variety rcleased by NRC5
** New varietics recommended for release
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Table 5 : Performance of seedling progenies of different elite lines of cinnamon

Sl Elite Height (cm)  Total number  Fresh wt. of bark Dry wt. of bark % recovery of bark
No. Line No. of branches () (g)
Mean CV(%) Mean CV{(%) Mean CV(%) Mean CV(%} Mean CV(%)
1 3 88.75 2988 163 4086 7722 2672 3167 4102 4097 3942
(20) (20) ©) ©) )
2 44 8495 41.98 200 50.00 13067 4221 4300 3511 3428 1736
(20) (20) (15} (15) (15)
3 53 99.00 33.10 187 28.00 137.08 4255 44.58 3986 3351 2029
(20) (20) (12) (12) (12)
4 63 107.63 2030 185 3173 11235 6920 4000 8938 3499 2049
(20) (20) 17) a7) a7
5 65 9625 2641 193 3887 113.00 3791 37.00 3640 3633 4772
(20) (20) (15) (15) (15)
() 189 9200 3700 185 2645 1345 5431 4950 5480 3745 2449
(20) (20) (10) (10) (10)
7 203 104.55 36.02 1.88 31.05 10039 51.74 3923 6327 3719 3249
(20) (20) (13) (13) (13)
8 310 102.10 2469 215 37.02 7909 59.02 2955 5158 3990 2923
(20) (20) (11) (11) (11)
9 312 9440 3233 170 3222 9000 43.84 3281 5248 3635 2756
(20) (20) (16) — (16) (16)
(Figures in parantheses indicate the number of seedling progenies studied)
Table 6 : Percentage of Rooting with different Hormones
Hormonal Rooting %
Treatment =@
(ppm) Cuttings Layering
IBA 1000 111 333
2000 86.6 43.3
3000 75.5 70.0
Etiolation + IBA 3000 — 15.0
1AA 1000 2.2 —
2000 822 -
3000 133 -
NAA 1000 333 -
2000 35.6 -
3000 17.7 —
Control 0 200 200

1%
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5. Gen. VIII {813) :
in black pepper

h

Breeding for high yield and resistance to Phytophthora and nematodes

(K. Nirmai Babu, P.MN. Ravindran, P.S. Ravindran, B. Sasikumar &

Johnson K. George)
a) Karimunda selections :

In the comparative yield evaluation of Karimunda
selections of black pepper, selections 14, 27 and
88 with mean yieids of 4.78, 4.18 and 4.32 kg of
fresh berries per vine respectively at 5th year

100 lines tested. Of these selections KS 14 and
KS 27 were recommended for release by the X
Workshop of All India Coordinated Research
Project on Spices held at TNAL, Coimbatore.
These lines performed well thisyear also giving
mean yield of 5.7 and 6.1 kg per vine.

were identified as superior lines among the

These two selections were also found to be
better with respect to quality parameters
compared to local karimunda and Panniyur-1
{Table 7).

b} Comparative yield trial :

In the comparative yield evaluation trial of 5
promising cultivars, Aimpiriyan was the best,
recording a mean fresh berry yield of 5.66 kg/
vine. Kuching, an exotic cultivar and Otta-
plackal-1, a nematode tolerant line have per-
formed reasonably well (Table 8).

Karimunda Selection - 27

Table 7 : Yield and guality attributes of Karimunda selections in comparison
with local Karimunda and Panniyur-1

Yield (Kg) Quality Parameters
Selection T Per vine* Per hectare** Yield Potential™* Piperine  Oleoresin  Essential oil
at 5th Fresh Dry Fresh Dry % % %
year
KS-14 4.78 7650 2677 12000 4200 5.1 13.0 70
(Sreckara)@
KS-27 4.18 6720 2352 12640 4487 34 124 6.0
{Subhakara)@
Local 2.55 4080 1428 6240 2184 4.4 11.0 4.0
{(Karimunda)
Panniyur-1 177 2832 977 4000 1380 3.6 9.5 3.5

x Fresh Weight

*  at the rate of 1600 vines per hectare

*** based on highest yield recorded at 5th year (per ha)
@ tentative names
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Characterisation of drought tolerance in black pepper and cardamom

7. Phy. V (813} :

(5. Vasantha & A. Ramadasaﬁ)

a) Screening of Karimunda Selections :

Twenty Karimunda sclections were screened
in two sets under greenhouse conditions. The
first set was screened during April 1989 and
second set during March 1990. The first set
included Karimunda lines 60, 63, 83, 94, 114,
117, 154, 158, 159 and 183. Line 114 was found
to be rclatively tolerant over the rest. The
stomatal resistance, transpiration rate and leaf
water potential recorded for this line at critical
moisture content (13.9%) were 11.77 Scm !,
2.86 mg cm 57! and —8.0 bars respectively.
The second set included Karimunda lines
25, 51, 62, 80, 85, 92, 98, 163 and 176. Line

8. Phy. VII (813) :

51 performed better followed by line 92. At
12.5% soil moisture, the stomatal resistance,
transpiration ratc and leaf water potential
recorded for lines 51 and 92 were 16.36 5cm !,
1.27mgcem2 /s ', —9.0barsand 15.66 Scm—,
1.21 mg cm—?S~" and —9.9 bars respectively.

b) Characterisation of drought tolerance :

Estimation of total sugars, phenolics and
assay methods of enzymes viz,, Nitrate
reductaseactivity and peroxidaseactivity were
standardised. Desiccation and heat tolerance
studies were initiated in different cultivars.

Quality evaluation in cardamom

(T. John Zachariah & A. Gopalam)

A statistical scoring technique was developed
to identify lines rich in quality i.e., by giving
individual score to parameters like cssential
oil, olcoresin etc. in cardamom. Adding the
score will give a total picture of lines Tich
in quafity or line rich in individual quality
components. The score is based on the mean
of all the lines analysed. Based on this
technique, 29 cardemom accessions wecre
evaluated for physical, chemical and aroma
quality. Accessions with high oil content
and flavour ratio (F.R. = terpinyl acetate/

9. Phy. I11 (813) :

1,8 cinceole) are 85 (8.4% oil, F.R. =1.8), 160
(8.3% oil F.R.=1.7)and 81(7.9% oil F.R. = 1.6).
Accession 181 contained high 0il (9% v/w) but
low flavour (F.R. = (0.9),

Among the 40 CYT cardamom samples
evaluated for quality, selections with high oil
cortent and flavour ratio are PVS-37 (78%
FR.=1.3), Nel 14-8 (8.1% F.R. = 1.2) and PV5S
39 (7.8% F.R. = 1.3). Selections MA 10KRM2-3
and CL-671 - 2-5 contained high oil (9% v/w)
but low flavour (0.9 and 0.7 respectively).

Quality evaluation in black pepper

(A. Gopalam & T. John Zachariah)

(a) The statistical scoring technique developed
for cardamom was adopted for black
pepper. Among the 45 Karimunda lincs
evaluated for quality, selections rich in
Piperine, oleoresin and essential oil are 180
(4.5% piperine, %3% oleoresin and 3%
(v/w) oil) and 200 (4.2% piperine, 9% OR
and 3.3% oil). Selections with high piperine
are 123 (4.7%) and 169 (4.5%), with high
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olcoresin 89 (9.7%) and with high essential oil
are 197 and 200 (3.3%). .

(b) White Pepper : White pepper preparation by
boiling/ steaming and rolling of matured green
pepper is standardised. Panniyur-1 is best for
white pepper among the large berry cultivars.
Arakulamunda, Kaniakkadan and Balankotta
are suitable among the medium sized cultivars.



10. Bio-tech. 1 (§13): Tissue cullure for rapid multiplication of elite clones of cardamom

(Regy Lukose)

Vegetative parameters viz., no. of tillers, no.
of panicles, no. of capsules, and yield were
recorded from the plants of C.Y.T. - 1 where
tissue cultured plants and seedlings of C1.37
are being compared. No significant difference
was found among the treatments (Table 9}.

significant difference was found among
treatments (Table 10).

The plantlets of the selected clones were
sub-cultured. On repeated sub-culturing the
plantlets were found to lose the vigour and

multiplication rate.
In C.Y.T.Il where mono-clonal tissue cultured .
plants, suckers and seedlings of P1-Mudigere
have been compared. Vegetative parameters

viz., no. of tillers, height of the tallest tiller

About twenty combinations of auxins and
cytokinins were tried for inducing regenera-
tion from the callus obtained from thizome.

and no. of panicles were recorded. No Callus was induced from panicle explants.

Table 9 : Comparison of growth parameters of CYT-1 I
Treatments Number of Height of Total leaf Number Number Yield

Tillers the tallest  arcas of of ® l

tiller (m) (m?) panictes Capsules
1. Tissue Cultured 19.73 1.65 4.38 8.35 58.46 34.93
Plants
2. Suckers 19.17 1.63 5.09 10.56 78.38 48.00
3. Seedlings 20.99 1.69 5.55 7.45 47.10 40.20
F ratio at 1.006 (.23 1.94 1.92 0.90 (0.38 '
5% level (N.S) (N.S) (N.S) (N.S) (N.S) (N.S)
“ N.5 = Not Significant I
Table 10 : Comparison of growth parameters in CYT - 11
Treatments Number of Height of Number of Total lcaf
Tillers the tallest Panicles area
tiller (m) (m?
1. Tissue Cultured 20.76 1.52 4.44 5.20
Plants

2. Suckers 18.32 1.62 5.11 495
3. Seedlings 17.54 1.58 4.19 5.29
F ratio at 2.92 1.33 0.64 0.27
5% level (NS) (N.S) (N.S) (N.S) 3

N.5 = Not Significant
n



11. Bio-tech. 11 (813) : In-vitro selection for resistance to soft rot and bacterial wilt in ginger
(K. Nirmal Babu & T.G. Nageswar Rao}

Organogenesis from callus, derived from
tender leaf segments of ginger was achieved
when cultured on Murashige and Skoogs basal
medium supplemented with 10 mg/1 of BAP
and 0.2mg/1of 2,4-D for 4-5 culture cycles. The
rate of organogenesis further increased when

Micropropagation of Ginger
through Tissue Culture

q

M

hormones were completely removed from the
culture medium after 5th or 6th sub-culture.
The regenerated plants developed extensive
root system in MS medium with 1 mg/1 of
NAA. The root system was better in the liquid
medium with a mean of 8-10 roots per plant.

Establishment of these plantlets in soil
was above 80% when high humidity was
maintained for the first 20 days after
transplanting. Five hundred micropropagated
plantlets were tranferred to soil for field
screening,.

MS basal medium (liquid) with either 1 mg/1
NAA alone or with 2-5 mg/1 BAP was found
to be good for in witro multiplication of
ginger, using vegetative bud. The number of
multiple shoots ranged from 5-10 in 50 days of
culturing.

Preliminary  bic-assay  of — Pseudomonas
solanacearum toxin was done using sorghum
and ragi seedlings.

[






1. Extn.I (813) :

Increasing productivity of black pepper and cardamom through large
scale demonstration of.improved technology in the farmers' fields

(A K. Sadanandan, Jose Abraham,"M. Anandaraj,
V.S. Korikanthimath & M.N. Venugopal)

a} Black Pepper:

(A.K. Sadanandan,
M. Anandaraj)

Juse Abraham &

The transfer of High Production Technology
(HPT)inblack pepperinfifty one farmers fields
in three villages, under two TTCS (Transfer of
Technology Centres) was continued during the
year. The inputs were supplied to the farmers.
Advisory Committee meetings were held four
times and pre-season training was imparted to
the farmers.

The nutrient analysis of soil samples in
HPT plots revealed a substantial buildup of
nutrients compared to control plots due to
the integrated nutrient management system
followed.

The overall productivity of vines in the mixed
cropping at Peruvannamuzhi TTC was about
175% whereas in a mono-cropping system
foliowed at Puthupadi TTC, it was 250%.
Generation of additional employment of
15%80% was made possible due to the adoption
of HPT programimes.

The mean incidence of Phytophthora foot rot
and root rot has decreased to 1.9% from the

2. Extn. IV (813):

original level of 6.1%, while the incidence of
slow-decline has decreased to 2.2% from the
original level of 6.4%.

b} Cardamom :
(V.5.Korikanthimath & M.N. Venugopal)

The yield obtained both under rainfed and
irrigated conditions after adopting HPT is as
follows:

i} Trials under rainfed condition: Dry
cardamom yield of 213 Kg/ha (average of
two years crop i.e., 1988-89 and 1989-50)
was obtained resulting in a net profit of
Rs. 26,000/ ha.

ii) Trialsunderirmigation : Taking the average
of two crop seasons (1988-89 and 1989-90)
dry cardamom yicld of 418 kg/ha was
recorded, giving a npet profit of
Rs. 57,415/ ha.

Prolonged dry spells followed by heavy
monsoon showers coupled with gale and wind
inJuly 1989, caused damage and loss 0f 12-15%
cardamom plants due to falling of shade trees.

Research-cum-Demonstration Plots

(A.K.Sadanandan & V.S, Korikanthimath)

a) Black Pepper:
(A.K. Sadanandan}

Cropping models, for raising pepper in
coconut and arecanut based cropping system:
as well as mono-cropping system of raising
pepper were demonstrated to the farmers in
the Research-cum-Demonstration Plots.
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In the coconut based cropping system 200 nos.
of Panniyur-1 vines trailed on Erythrina indica
planted in the interspace of coconuts (WCT)
were maintained. There was no incidence of
Phytophthora foot-and-root rot, as well as slow
decline of pepper. In the arecanut based
cropping system, 240 nos. of Karimunda vines
trailed on areca palms were maintained.
There was no disease incidence. In the plot to



demonstrate the performance of black pepper
cultivars, in a mono-cropping system, congo
signal grass were grown. Growing this grass,
has enriched the soil fertility, maintained
subsoil moisture and minimised soil erosion.

b) Cardamom :
(V.5. Korikanthimath)

i} Conventional management followed by
intensive cultivation of cardamom :

By adopting High Production Technology in
the conventional management the yield of dry
cardamom was 245 kg/ha (1989-90) with a
cost-benefit ratio of 4.15 as compared to
3.61 in the previous 3 years. The average yield
for 5 years (1985-86 to 1989-90) was 480 kg

3. Gen, 1{443):
and cardamom

dry cardamom/ha as compared to the national
average of 58 kg /ha.

ii) Pure(mono) crop of cardamom under intensive
care and cardamom mix cropped with Robusta
coffee :

Pure crop of cardamom {mono crop): By
adopting HPT an yield of 450 kg/ha of dry
cardamom was recorded in 1989-90 with a
cost-benefit ratio of 3.14.

Cardamom mix cropped with Robusta Coffee :
The yield was 560 kg/ha dry cardamom. The
average of cardamom yield for 3 years (1987-88
to 1989-90) was 820 kg/ha. In this trial the
vield of coffee was 600 kg /ha during 1989-90
whereas, 3 years average (1987-88 to 1989-90)
was 1303 kg/ha. The cost-benefit ratio of
cardamom was 4.14 and coffee 2.05.

Production of parental materials and breeder's stock of black pepper

(B.N. Reddy & V.S. Korikanthimath)

a) Black Pepper:

A laﬁ'ge scale multiplication of 20 selections of
Karimunda and 28 selections of Kottanadan
was undertaken for distribution to the various
developmental agencies. The multiplication
of two pre-released varieties viz,, KS 14 and
K5 27 as well as elite line K5 88 was

also carried out. A small number of
Panniyur-1 and Aimpiriyan was also
multiplied for the distribution to farmers and
for research purpose. The rooted cuttings
of 1050 Panniyur-1, 1000 Aimpiriyan, 6565
Kottanandan, 10,616 Karimunda, 150 KS 14
and 75 KS 27 and 150 KS 88 were produced
(Table 1).

Table 1: The distribution of rooted cuttings to different agencies

Name of the Karimunda Kottanadan Panniyur-1 Aimpirian Total
Agency

Dept. of Agrl. 3435 2100 — — 5535
Govt. of Kerala :
CPCRI/NRCS 3052 1010 631 282 4975
Farmers 1229 55 78 365 1727
Total 7716 3165 709 647 12237
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A rapid multiplication nursery was established
at Cardamom Research Centre, Appangala
for production of nucleus planting material
of pepper. A total of 650 rooted cuttings
of elite Karimunda, Kottanadan, Panniyur-1
and Aimpiriyan were produced and
supplied to farmers for multiplication and
planting in coffee estates in Coorg District at
Appangala.

4. Extn. I (443) :

b) Cardamom :

A total of 865.3 kg of Cl.37 seed capsules
were supplied to Spices Board, Department
of Horticulture and farmers. A clonal
multiplication plot (0.6 ha} was established for
generating sufficient elite materials of
cardamom viz., P1 (2540 Nos.), C1. 37 Sel. Nos,
262,112 and 800 (55 Nos.) and other promising
materials (304 Nos.).

Training of Research & Extension Workers and Farmers.

{K.M. Abdulla Koya & M.N. Venugopal)

a) Printing and distribution of annual
training schedule :

The training schedule was printed and
distributed to various extension and develop-
mental agencies of different states and union
territories and to universities having centres of
All India Coordinated Research Project on
Spices.

b) Organising Training Programmes at
Calicut and Appangala:

The Nahional Research Centre for Spices
has organised twelve traning programmes in
which 71 officials of Agriculture/Horticulture

departments a1id developmental agenciesfrom
different parts of the country participated.
Out of the 12 programmes, 7 were conducted
in different aspects of spices production
other than cardamom, 4 on the cardomom
production and 1 on spices including
cardamom (Table 2).

Apart from this 58 and 18 progressive
farmers from Kerala and Karnataka
respectively were trained in Spices
Cultivation. At Appangala apart from the
regular programme, 32 Progressive Planters
and 113 Trainees from RTDC, kudige
were explained about different aspects of
Cardamom Cultivation.

Table 2 : Participation of officials in the training from different areas

State/Union
Territory

No. of officials
participated

Kerala
Karnataka

Tamil Nadu
Assam

Andhra Pradesh
Goa

Tripura

New Delhi
Meghalaya
Mizoram
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Shri V.V. Raghavan Hon'ble Minister for Agriculture, Govt. of Kerala
vigiting the exhibition.

A Kisan Mela was conducted at NRCS,
experimental farm, Peruvannamuzhi which
was inaugurated by Sri V.V. Raghavan,
Hon'ble Minister for Agriculture, Govi. of
Kerala. In this about 500 farmers from
Kerala and Karnataka participated. An
exhibition, field visit and panel discussion
were arranged in connection with the
Kisan Mela to educatate the farmers. Package
of practices for Black Pepper, Ginger,
TuPmeric, Cardamom and Biack Pepper and

Tree Spices and one folder each on Rapid
Multiplication of Black Pepper and storage
of Ginger and Technical Bulletins on
High Production Technology of Cardamom
and Black Pepper were brought out
Comprehensive pamphlets on Package of
Practices of Spices and Rapid Multiplication
of Black Pepper and a writeup on aims,
achievements and future programmes of
NRCS in Malayalam were also brought out
during this period,

"



ALL INDIA COORDINATED RESEARCH PROJECT ON SPICES (AICRPS) :
SUMMARY REPORT : (S. EDISON)
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The All India Coordinated Research Project
on Spices (AICRPS) has 15 Centres located
in nine States and conducts coordinated
research on  important spices. The
coordinating centres working on different
spice crops are as follows:

Black Pepper Panniyur, Sirsi and
Chintapalli

Small Cardamom .. Pampadumpara,
Yercaud and Mudigere

Ginger Pottangi and Solan

Turmeric Pottangi, Solan and
Jagtal

Cumin & Fennel Jobner and Jagudan

Coriander & . Jobner, Jagudan, Guntur

Fenugreek & Coimbatore

Large Cardamom .. Gangtok

The main objectives of the project are :
* Evolving high yielding varieties resistant/

tolerant to diseases and pests.
. |

* Evolving control measures for majot .

diseases and pests.

Working as an interface and feed back among
the Agricultural Universtities, NRCS and
ICAR.

The following is the brief report (crop-wise) of
the work carried out during 1989-90.

a) Black Pepper .

The varieties recommended for release
Panniyur-2 (Krishna) and Panniyur-3 (Shyama)
from Panniyur Research Station gave an
average yield of 1954 kg/ha and 1749 kg/ha
and have oleoresin content of 10.89% and
12.67% respectively.
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Among the fifty eight black pepper cultivars
evaluated at Panniyur Centre, Balankotta
Type 1I yielded 5.875 kg of berries followed
by Kumbhakedi (5.660 kg). In an evaluation
of 9 varieties at Chintapalli, Panniyur-1
performed well followed by Kottanadan,
Aimpiriyan and Kuthiravally. Fertilizer dose
of 50 : 50 : 150 g of NPK/vine/year was
found economical for Panniyur conditions.

Spraying, drenching and pasting with Bordeaux
mixture or spraying and drenching with
Ridomil MZ 72 WP were found comparatively
better for the control of Phytophthora foot
rot of pepper. Two sprays of 0.2% Aliette
or 3 sprays of 1% Bordeaux mixture at 15
days interval controlled the suspected foot
rot disease at Chintapalli.

b) Cardamom :

In the evaluation of germplasm at Yercaud,
the local Malabar and local Mysore types
showed consistently better performance. The
promising clones, C1:679(652.8 kg /ha), Cl. 683
(704.4 kg/ha) and Cl. 726 (494.4 kg/ha) from
Mudigere were identified as high yielders and
are being evaluated in multi-location trials
(MLT) along with promising selections from
other centres. A Selection APG.7 from Yercaud

-also showed consistently higher yield (for 3

years). The promising selections viz, FP1, P3
and P5 from Mudigere has been recommended
for pre-release multiplication. At Mudigere P1
has been recommended for retease. PV 1 from
Pampadumpara has been approved by Kerala
Agril. University Variety Release Committee.

In the spacing trial with 4 different spacings
under rainfed conditions of Shevroy Hills (Tamnil
Nadu) the yield data for 7 years (1982-89)
indicated the superiority of high density
planting with closer spacing of 1 x 1 m for
Malabar types. A fertilizer dose of 75:75:150 kg
NPK/ha (half the dose for 1 year old plants)
has been found to be optimum. A fair degree of
drought tolerance has been recorded in Clone
P6 at Mudigere.



The variety pink pseudostem was found to be
tolerant to diseases. Azhukal disease has been
controlled by spraying as well as soil drenching
of 1% Bordeaux mixture. Seed treatment by
slurry method with Bavistin 2.5% + TMTD or
Bavistin + Captan or Bavistin or Captan alone
@ 4 g/kg of seed after nitric acid treatment
minimises the seed rot. Combination spraying
with Dithane M 45 (0.25%) + Ridomil (0.1%) or
Bavistin (0.05%) + Ridomil (0.1%) were most
effective in controlling damping off and leaf
spot disease in cardamom nursery. Applica-
tion of Temik granules controlled nematode
infestation in cardamom seedlings in nursery.
Root grubs could be effectively suppressed
b}r timely application of granular insecticides

like Carbofuran 3% @ 8-10 g/clump or row
of seedlings during June-July or November-
December,

c) Ginger :

Germplasm in ginger was enriched by the
addition of 90 collections at Solan and 20 at
Pottangi. In the MLT with 10 selections ‘Rajgarh’
recorded high yield followed by SG 666. In
the evaluation of 32 lines of ginger at Solan,
highest essential oil (2.5%) was recorded in
SG 54, oleoresin was maximum in Ausu (7.92%).

combination treatment of Dithane M 45
{0.25%) and Bavistin (0.1%) was found to be
effective in controlling rhizome rot disease in
storage as well as in the field. A significantly
higher yield was obtained by scil drenching
twice with Ridomil MZ 72 WP @ 0.25% and
0.4% by reducing the disease incidence.

d) Turmeric

In the MLT at Vellanikkara, types 15B and 21A
gave better yields. During the period, PCT 13
had given significantly higher fresh rhizome
yield (38.91 t/ha) followed by PCT 14 (35 t/ ha).
PT59 recorded the highest yield in the MLT at
Pottangi followed by PTS 38.

In the evaluation of 32 germplasm accessions
the curcurnin content was maximum in ST 323
Yellow, essential cil and oleoresin content were
maximum in 5T 595 and 5T 55 respectively.

e} Cunnn

A wilt tolerant selection, UC 19 from Jobner
was released under the name RZ 19 (5.9 q/ha)
with volatile oil content of 2.6%. In MLT the
entry MC43-73 recorded maximum grain yield
(8.9 q/ha). At Jobner also the above entry
recorded highest yield (8.3 g/ ha).

The exotic selection EC 109635 from Jagudan
was found moderately resistant to Fusarium
wilt.

The cumin blight can be controlled by spraying
of Dithane M 45 (0.2%). The fungicide Emisan 6
significantly reduced the cumin wilt incidence
resulting in maximum grain yield followed by
TOPSIN-M at Jobner.

£} Coriander :

QOut of the 17 varieties evaluated in CYT at
Jobner, UD 1 and GC 1 recorded maximum
yield (8.9 q/ha), while mean performance
(1987-89) revealed superiority of UD 374
(7.6 q/ha). The newly released varieties viz,
Sadhana (Lam CS4) and Swati (Lam CS5-6)
gave an average yield of 103 q/ha and
8.9 q/ha with an essential oil and fixed oil
content of 0.2% & 9.2% and 0.3% & 9.6%
respectively. Both are tolerant to aphids and
white fly, while Sadhana is resitant to
powdery mildew and grain mould. A new
culture, an early maturing accession viz.,
CS 287 is suitable for dry rainfed tracts of
Tamil Nadu and had recorded minimum wilt
incidence of 6.9% as against more than 40%
in UD 2i, CS 2 and UD 373. Application of
60 kg N/ha in 3 equal splits recorded
maximum grain yield in irrigated coriander at
Jobner.

The causal organisms of grain mould were
identified as Alternaria sp., Fusarium sp., &
Curvularia sp., which cause discolouration of
grains. This can be controlled by spraying
Carbendazim 0.1%, 20 days after grain
set, Spraying of Karathane 0.1% or Bavistin
0.1% or Wettable sulphur 0.25% effectively
controlled powdery mildew caused by

Erysiphe polygoni
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LIBRARY AND DOCUMENTATION SERVICE

The library has subscribed for 52 foreign
journals, 86 Indian journals and procured 143
books and 122 reprints during the year.

Library continued to provide documentation
and information service to scientists and other
research workers of the research centre as
well as rescarch scholars and students of the
universities,

Library started to publish “Agri Sci it
bits” — a bi-monthly information scrvice
containing news items and notes pertaining
to agriculture and science.

5¢

Photo copies of six doctoral thesis on spices and
condiments were added to the library.

Reprographic services were provided to
research workers and nearly 45,000 copies of
various scientific papers/documents have been
taken either for distribution or preservation.

Institute publications were distributed to
various organisations and individuals.

Indexing journals and contents pages of other
journals were circulated to NRCS Cardamom
Research Centre, Appangala.



PUBLICATIONS

Research/Review Articles :

1.

ABRAHAM, V.A, ABDULLA KOYA,
KM. AND CHANDY KURIAN, 1989.
Integrated management of red palm
weevil (Rhynchophorus ferrugineus f.) in
coconut gardens, /. Plant, Crops 16 : 159 -
162 (suppl.)

ANANDARA]J, M, JOSE ABRAHAM AND
BALAKRISHNAN, R. 1989. Crop loss due
to foot-rot disease of black pepper. Indian
Phytopath. 42 : 473 - 476.

ANANDARA], M. JOSE ABRAHAM,
SARMA, Y.R. ANDBALAKRISHNAN, R.
1989. Incidence of foot rot disease of
black pepper (Piper nigrum L.} in Kerala in
relation to cultivation practices.Ind. . Agri.
Sci. 59 (11} : 751 - 753.

ANANDARA]J, M., SIVARAMAN, K. AND
KRISHNAMOORTHY, B. 1989. Effective
weed control through weedicides in
plantation crops. Indian Cocoa, Arecanut
and Spices . 13 (2) : 63 - 64.

-

DEVASAHAYAM, 5. 1989. Residual
toxicity of certain insecticides to leaf gall
thrips (Liothrips karnyi Bagnall) on black
pepper. Entomon 14 : 79 - 80.

DOHROO, N.P. and EDISON, S. 1989
Compendium of rhizome rot of ginger
(Zingiber officinale Rosc.) |. Hill. Res. 2:4-13.

EDISON, S. 1989. Coordinated researchon
black pepper. Indian Cocoa, Arecanut and
Spices |. 13 (1) : 3 - 6.

EDISON, 5. 1989. Scope for crop diversifi-
cation in the North-eastern region with
special reference to Arunachal Pradesh, |.
Hill, Res. 2:1 - 3.
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10.

11.

12.

13.

14.

15.

EDISON, S. 1989. Transfer of technology
in agriculture in North-eastern hill region.
J. Hill. Res. 2:47 - 52.

JOHN ZACHARIAH, T, GOPALAM, A,
RAVINDRAN, P.N. and XRISHNA-
MOORTHY, B. 198%. Anthocyanin
pigments of young flushes of cinnamon.
Indian Cocoa, Arecanut and Spices | 12 (4) :
127.

KORIKANTHIMATH, V.S, VENUGOPAL,
M.N. and SADANANDAN, A.K. 1989
Labour utilisation pattern in relation to
other input requrirements in cardamom
plantations. Spice Indiz 11 (2) : 5 - 12.

RAMACHANDRAN, N., DAKE, G.N. and
SARMA, Y.R. 1989. Effect of systematic
fungicides on in vitro growth of Pythium
aphanidermatum, the rhizome rot pathogen
of ginger. Indian Phytopath, 42 : 463 - 465.

RAMACHANDRAN, N., DAKE, G.N. and
SARMA, Y.R.1989. Evaluation of systemic
fungicides for efficacy against rhizome rot

of ginger. Indian Phytopath. 42 : 530 - 533.

RAMANA, KV., and MOHANDAS, C.
1989. Endoparasitic nematodes infesting
roots of black pepper (Piper nigrum L.)
in two districts of Karnataka, India.
International Nematology Network
Newsletter 6:33 - 35.

SARMA, Y.R, ANANDARAJ, M. and
RAMACHANDRAN, N. 1989. Epidemio-
logy of Phytophthora foot rot of black
pepper (Piper nigrum L.) caused by
Phytophthora capsict (P. Palmivora’ ME,).
diseases of plantation crops with special
reference to Phytophthora. Indian Phytopath.
42(2):272 Abs.



16.

174

VASANTHA, 5. and RAMADASAN, A.
1989. Plastid pigments of black pepper
cultivars under heat stress. Indian . Plant.
Physiol. Vol. XXXII (i) : 78 - 79.

VIDYASAGAR, PS.P.V., ABDULLA
KOYA, K.M., DEVASAHAYAM, 5. and
PREMKUMAR, T. 1989. Record of Wax
scales - Ceroplastes floridensi Comstock
(Homoptera : Coccidae) infesting clove
seedlings in Kerala, India. Enfomon, 14 :

359 - 360.

Popular Articles :

ABRAHAM, C.C., PREMKUMAR, T. and
ABDPULLA KOYA, KM. 1989. Black
pepper - pest incidence and control
measures. In Sugandha Keralam Ed. P.
Madhusudana Kurup and K.G. Nayar,
Spices Board, Cochin. pp. 82 -84
(Malayalam),

ABRAHAM, C.C, PREMKUMAR, T.and
ABDULLA KOYA, KM. 1989. Ginger -
pest incidence and control measures. In
Sugandha Keralam, Ed. P. Madhusudana
Kurup and K.G. Nayar, Spices Board,
Cochin. pp. 168 (Malayalam).

-

JOHN ZACHARIAH, T. 1989. Vilaved-
uppum samskaranavum. In. Sugandha Kera-
fam, Ed. P. Madhusudana Kurupand K.G.
Nayar, Spices Board, Cochin pp. 196 - 200
{(Malayalam).

COPALAM, A.and VASANTHA, 5. 1989.
Aushadh Vigyan Me Masalo Ka Yogdhan.
Spice India 14(7) : 9 - 12 (Hindi).

KORIKANTHIMATH, V.S, VENUGOPAL,
M.N. and NAIDU, R. 1989. Production of
cardamom - a success story. Spice India If
9):19-24.

KRISHNAMOORTHY, B. and REMA, .
1989. Grafting - a solution to sex problem
in nutmeg. Spice India 2(6) : 13 - 15.
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10.

11.
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13.

14.

16.

17

KRISHNAMOORTHY, B. and REMA,
J. 1989. Lavapgam valarppom labham
peruvom. Spice Indig 2 (6) : 5 - 7 (Tamil).

KRISHNAMOORTHY, B. and REMA, .
1989. Ottumarathil Jathikkai. Spice India
2(2) 13 - 14 (Tamijl).

KRISHNAMOORTHY, B. and REMA,
J. 1989. ]Jathilingabjathathina grafting
Mangalam 1 (193) : 7 (Malayalam}.

KRISHNAMOORTHY, B. and REMA,
]- 1989. Mara vasanaipayirgalin Natrangal
thayarippu. SpiceIndia2(11):8-11 (Tamil).

KRISHNAMOORTHY, B. 1989. Inji. Spice
India 212 : 5 - 8 (Tamil).

KRISHNAMOORTHY, B. and VASAN-
THA, S. 1990. Kadamba Vasanaipayir. Spice
India 3 (3) : 7 - 9 (Tamil).

PREMKUMAR, T.and DEVASAHAYAM,
5. 1989. Control of pests of black pepper.
Indian Farming 38 (10) : 33 - 34 & 45.

REMA, |. and KRISHNAMOOQRTHY, B.
1989. Economic uses.of tree spices. Indian
Cocoa, Arecanutand Spices [. 12 (4} : 120 -
121.

SADANANDAN, AK. 1989. Growing
pepper as 8 mono-crop. In. Sugandha Kera-
lam. Ed. P. Madhusudana Kurup, and K.G.
Nayar, Spices Board, Cochin. pp. 75 - 78
{Malayalam).

SADANANDAN, AK. 1989. Turmeric
cultivation, manuring and management.
In. Sugandha Keralam. Ed. P. Madhusudana
Kurup, and K.G. Nayar, Spices Board,
Cochin, pp. 61 - 67 (Malayalam).

SADANANDAN, A.K. 1989. Turmeric
Cultivation, manuring and processing. In.
Sugandha Keralam. Ed. P. Madhusudana
Kurup, and K.G. Nayar, Spices Board,
Cochin. pp. 180 - 183 (Malayalam).






PARTICIPATION IN WORKSHOPS, SEMINARS AND SYMPOSIA

Workshop on strategies for export develop-
ment of spices, Cochin April 9 - 11, 1989,

S. Edison

NARP-KAEP (KAU) Regional
Pilicode, 26th June 1989.

Workshop,

S. Edison

ICAR Regional Committee VIIl, Pondicherry,
7 -8 August 1989.

S. Edison

Tenth Workshop of All India Coordinated
Research  Project on  Spices, TNAU,
Coimbatore, 22 - 24 August 1989.

A.Ramadasan, 5. Edison,

A K. Sadanandan, Y.R. Sarma,

P.N. Ravindran, V.S. Korikanthimath,
M.N. Venugopal, K. Nirmal Babu,

T. John Zachariah.

National Workshop on Decontamination of
Spices by Gamma Irradiation, Cochin, 29
Augist 1989.

A K. Sadanandan and T. John Zachariah

Fourth Group mecting on nematological
problems of plantation crops, U.AS.
Bangalore, 5 - 7th Seprember 1989.

S. Edison, K.V. Ramana and Santhosh
J. Eapen

Phytophthora - An International Symposium,
Dublin, Ireland, 18-21 September 1989.

Y.R. Sarma

Cardamom, Pepper and Clove - Seminar,
Southern  Spices Planters  Association &
Spices Board, Rajapalayam, Tamil Nadu, 27th
September 1989,

B. Krishnamoorthy

First National Seminar on Seed Spices, Jaipur,
24 - 25th October, 1989.

S. Edison

Tenth Workshop on AICRP on Palms,
Kasaragod, 6 - 9 November 1989.

S. Edison

Pepper Seminar - Organised by Kodagu
Planters Association, Madikeri, 30th January
1990

A.Ramadasan, 5. Edison, Y.R. Sarma,
A.K. Sadanandan, P.N. Ravindran,
K.V. Ramana, T. Premkumar,

V.S. Korikanthimath, M.N. Venugopal,
Regy Lukose, Santhosh J. Eapen

Intemational Symposium on Natural Resources
Management for a Sustainable Agriculture, New
Delhi, 6 - 10 February 1990.

A.K.Sadanandan & V.5. Korikanthimath

Symposium on plant disease problems and
their management in South India 7 - 9 Dec.
1989. Indian Phytopathological Society Zonal
mecting at [.I.H.R., Bangalore.

M. Anandaraj.

Seminar on Pepper 16 Dec. 1989 at K A UL
Pepper Research Station, Panniyur.

S. Edison, M. Anandaraj,
B.N. Reddy, K.M.A. Koya,
Jose Abraham and Johnson K. George.

77th Session of Indian Science Congress,
Cochin, 5 - 9 Feb. 1990,

A. Ramadasan, A K. Sadanandan &
Y.R. Sarma



MEMBERSHIT? IN COMMITTELS

1.

B

Dt A. Ramadasan :

Member, Indian Spices Development
Council

Member, Bureau of Indian Standards
Insttute - Subcommittee on FADC.S.

Member, Committee on Spices -
Working Grouplon Spices Produc-
tion.

[ir. S. Edison :

Convenor & Rapporteur, Government
of India - Committee on Spices -

Working Group 1l on Spices
Research.
Member, TPlanning Commission -

Working Group on Horticulture &
Plantation Crops - Subgroup on
Spices and Cashew.
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Member, Indian Spices Development
Council.

Executive Councillor, Indian Sodety of
Plantation Crops.

Alternate Member, Bureau of Indian
Standards-Subcommittee FADC 9.

Member, Government of India,
Ministry of Agriculture, Study Team
on Spices Development for Mizoram.

Member, Forum for Export Promotion
of Spices, Spices Board, Cochin.

Dr. Y.R. Sarma:

Member, Phytophthora Committee,
International Scciety for Plant
Pathotogy (ISSP).

Dr. T. Premkumar :

Asst. Editor, Journal of Plantation Crops.









Biochemistry :

A. Gopalam, Ph.D.
T. John Zachariah, Ph.D.

Agricultural Statistics :
Jose Abraham, M.A., M.Sc.
TECHNICAL :

A.K. Johny, Ph.D,

N.R. Aditya Varma

P. Azgar Sherif

Binnami Singh, M.Sc.(Ag.)

- ADMINISTRATION & ACCOUNTS :

U. Sukumaran
N.S. Sekharan
K. Usha

SCIENTIFIC :

Agr.oﬂorny :

V.S. Korikanthiniath, M.Sc.(Ag.)
Genetics & Plant Breeding :
Regy Lukose, M.Sc.

Plant Pathology :

M.N. Venugopal, Ph.D.

Nematology :

Santhosh J. Eapen, M.5c.

TECHNICAL:

M.K. Appaiah

Scientist (5G) (upto 11-7-89)
Scientist

Scientist (SG)

Technical Officer

Sr. Farm Asst. (T4) (Upto 31-5-1989)

Sr. Library Asst. (T4)

Farm Superintendent (Joined on 7-9-1989)

Asst. Adm. Officer
Asst. Fin. & Accts. Officer (upto 7-8-1989)
Superintendent

APPANGALA

/

~
Scientist-in-charge & Scientist (5G)

Scientist

Scientist (5G)

Scientist

Sr. Farm Asst. (T4)
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NRCS FARM, PERUVANNAMUZHI

Weather Data

Total Rainfall

Mean Temperature

Mean relative

Month No. of rainy  Rainfall °C humidity %

days {mm) Max. Min. Max. Min.
January — _— —_ - _ -
February — — 31.9 22.8 44.2 358
March 3 24.6 331 24.7 35.0 30.0
April 6 130.6 31.8 26.9 47.7 318
May 10 122.2 314 22,0 58.8 51.3
June 22 1144.0 284 271 76.6 73.2
July 19 989.0 26.0 25.0 77.9 70.7
August 22 573.0 — — — —
September 14 £25 31.0 23.1 _— 89.5 63.4
October 14 354.5 32.0 235 89.9 59.3
November . 5 157.0 33.2 218 89.6 429
1I;C.'cm-*:mber — — 35.5 224 89.0 39.0
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NRCS CARDAMOM RESEARCH CENTRE, APPANGALA

_
he

Rainfall Mean Temperature °C
No. of rainy Rainfall Max. Min.
days {mm)
January — — 27.7 12.6
February — —_ 30.7 12.8
March 3 290 30.6 15.8
April 6 46.4 31.0 19.0
May 13 1174 294 19.0
June 27 380.9 24.5 18.5
July 27 1106.6 22.8 18.2
' August 30 654.5 219 18.1
September 18 262.8 25.1 18.3
October 9 161.2 26.8 18.1
November 2 35 773 16.2
. Degember — — 26.4 14.9
Total 135 27;2?3









