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Abstract
A high yielding clone CHES Selection, of black pepper was evaluated with 10 released varieties
for 13 years at CHES (Central Horticultural Experimental Station), Chettalli and KVK (Krishi
Vigyan Kendra), Gonikoppal. The comparative performance of this selection revealed that the yield
of green berries of 13 year old vine was higher (9.97 kg/vine) than the leading variety of Coorg
region i.e. Panniyur -1 (6.71 kg/vine).This clone produced higher yield than all other varieties
evaluated. The average spike length was 14.68 cm which was higher than other varieties. The
number of berries per spike (93.93) , weight of berries (5.45¢g/100) and percent recovery (37.22 %)
were also higher in the CHES selection than other varieties. This selection was also found superior
than the leading variety Panniyur -1 in an observation trial at KVK, Gonikoppal. On this basis this
lines was identified and named as Arka Coorg Excel (1C599082) and recommended for the

cultivation in the Coorg region of Karnataka.
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Introduction

Black pepper ( Piper nigrum ) the whole dried fruit from perennial vine Piper nigrum L. is
the world’s most important spice and is considered ‘The King of Spices. It is mainly used as spice
and medicine (3). India, better known as the ‘home of spices, has consistently been the major player
in production, consumption and export of spices. India has 38% share of total area among spice
producing countries, contributing 18.7% to total black pepper production (1). Kerala and Karnataka
are largest producers of black pepper in India contributing more than 90 percent area as well as

production. Although India is the largest producer and consumer of black pepper in the world but



productivity of black pepper is only 0.5 tonnes per hectare, which is comparatively lower than
several other black pepper producing countries. The area of black pepper has increased rapidly in
Karnataka but where it is mainly grown as intercrops with other crops such as coffee, areca nut etc.
but the productivity of black pepper is comparatively lower in Karnataka (0.285 t/ha) than Kerala
(0.452 kg/ha) (2). There are several reasons for the lower productivity in the region these includes
suitability of varieties, water and nutrient management, diseases etc. Several varieties of black
pepper have been released in the India but most of these varieties are suitable for higher temperature
and less foggy conditions. The Coorg region of Karnataka is emerging as potential contributor for
black pepper production in the recent years. Since the planters of this region cultivating black
pepper as inter crop in the coffee or cardamom plantations, so their income per unit area of land is
more when compare to pure crop. Higher elevation (600-1400 m msl) and foggy climate are the
major constraints for the higher productivity in this area. In order to address the problem a local
selection was selected and compared with the existing released varieties to identify a high yielding

variety for increasing the production and productivity in the .

Materials and methods

A promising selection of black pepper was indentified at CHES, Chettalli during 1990,s. This
elite clone /selection have bigger leaves, high yield, and bold berries (Table 1). This elite selection
(CHES) selection which was later on named as Arka Coorg Excel- (IC599082) was compared with
ten black pepper varieties namely Panniyur-1, Panniyur-2, Panniyur-3, Panniyur-4, Panniyur-5,
Choumala, Sreekara, Subakara, Panchami and Pournami. These ten released varieties and one
Chettalli selection were planted in 2000 at Central Horticultural Experiment Station (CHES),
Chettalli (Lat: 12° 23°; Long: 75°.50° Altitude: 970 m msl.) and evaluated for 13 years. The dadap
(Erythrina indica ) trees were used as support trees for all the planted which were planted at 6 m
distance both the way. An observation trial was also laid out at Krishi Vigyan Kendra (KVK),
Gonikoppal (12.1857° N, 75.9245° E, Altitude 848 m msl) with one leading variety Panniyur-1 and
CHES selection with dadap (Erythrina indica ) trees planted at 6 m distance. The experiment was
maintained under standard management practices under rain fed conditions. The Observations were
recorded on growth and yield traits such as plant height, girth , leaf length (cm), leaf width (cm),

spike length (cm), number of berries per spike, weight of green berries per spike (g), weight of dry



berries per spike (g), per cent recovery, weight of hundred berries, green yield (Kg/vine), dry yield
(kg/vine). The data were analyzed using statistical methods described by (4).
Results and Discussion

The growth habits of the varieties revealed that highest plant height (7.60 m ) after 13 years
of planting was recorded in CHES selection (Arka Coorg excel). This was closely followed by
Subhakara (7.38 m). The lowest plant height was recorded in Panniyur -1 (3.40 m). The girth of the
vine including support tree at 1 meter above ground level was highest (1.40 m) in CHES selection
(Arka Coorg excel). This is followed by Panniyur- 1 (1.33 m). The lowest girth was recorded in
Sreekara and Choumala (0.83 m). The average length of leaves was highest (16.80 cm) in CHES
selection which is significantly higher than the all released varieties namely Panniyur -1 ( 14.45
cm), Panniyur -2 ( 10.2 cm ) , Panniyur -3 ( 12.68 cm ) , Panniyur — 4 (1 12.10 cm), Panniyur -5 (
11.41 cm ), Choumala ( 13.78 cm), Sreekara ( 9.98 cm ), Subhakara ( 10.71 cm ), Panchami ( 11.07
cm ) except Pournami ( 16.27 cm ). The average width of leave of CHES selection (Arka Coorg
excel) was 8.10 cm which was significantly lower than the Panniyur -1(10.42 cm) and Panniyur -4
(9.21 cm ). It was statistically at par with other cultivars (Table 1). The leaves shape of CHES
selection was heart shape with comparatively longer is tapering leaf apex (Fig. 1).

As far as the yield of green berries is concerned, the average yield of three year (2011-13)
was highest (9.67 kg/vine) in CHES selection (Arka Coorg excel)was higher than average yield of
all other varieties including Panniyur -1 (6.71 kg/vine) which is the leading variety of this region.
The lowest yield was recorded in cultivar Choumala (3.57 kg/vine). The yield data of three years
also revealed that this CHES selection produces highest yield in all the three years (Table 2a). The
yield data of last 10 years revealed that that CHES selection (Arka Coorg excel) is a regular
yielding variety and did not show the alternate bearing trend. Spike length is an important yield
contributing trait in black pepper and amenable for selection (9,5). Reported spike length in
cultivated black pepper ranges from 3.7 to 17.1 cm (7). The average spike length in CHES
selection (Arka Coorg Excel ) was 14.68 cm which was 15 to 35 percent higher than other varieties.
The spike length was 12.43 c¢cm in Panniyur-1 while it was lowest in cv. Choumala (8.61 cm )
(Table 2a). The average number of berries per spike ranged from 63.83 per spike in Cv. Choumala
to 93.93 per spike in CHES selection (Arka Coorg Excel ). The number of berries per spike was
highest in CHES selection (Arka Coorg Excel ) in all the three years. The number of berries per
spike is directly related with spike length. The higher number of berries per spike in CHES



selection is due to more spike length and the similar trend was notice in all other varieties. The
weight of green berries /spike was highest (14.3 g) in CHES selection (Arka Coorg Excel) closely
followed by Panniyur-1 (11.23 g) while it was lowest in Choumala (7.48 g). The weight of berries
showed trend similar to number of berries (Table 2b). The weight of dry berries per spike was also
highest (5.29 g) in CHES selection (Arka Coorg Excel) followed by 3.90 g in Panniyur -1, while it
was lowest in Choumala (2.58 g). The weight of 100 berries was highest (5.45 g) in CHES
selection (Arka Coorg Excel) .This as followed by cv. Subhakara with 4.75 g per 100 berries
weight. The percent recovery was also highest (37.12 %) in CHES selection (Arka Coorg Excel).
This was followed by cv. Subhakara with 36.08 percent recovery (Table 2c). The quality parameters
of the CHES selection were analysed and it was found that the dried berries contains 1.6% oil ,
6.88 % oleoresin and 2.14 % piperine.

The performance of CHES selection (Arka Coorg Excel) was compared with Panniyur-1 at
the second location in Krishi Vigyan Kendra, Gonikoppal, Karnataka for 12 years. The average of
growth and yield parameters showed that spike length (cm), number of berries per spike, weight of
green berries per spike , weight of dry berries per spike , per cent recovery, weight of hundred
berries, green yield, dry yield were higher in CHES selection (Arka Coorg Excel) than Panniyur one
all three years (Table 3) The performance of this variety at both the station was better than other
varieties including Panniyur -1 which is leading variety in Coorg region. Moreover Panniyur — 1 is
known for its alternate bearing in nature. Considering the performance of this selection, it was
proposed to release as the variety for Karnataka state and subsequently identified and named Arka
Coorg Excel(1C599082) for the growing in the Coorg region of Karnataka(12).

Conclusion

Based on the present study, it can be concluded that the performance of CHES Selection

was found better than all the released cultivars during the years of initial yielding period under

coorg conditions and it was released with a name Arka Coorg Excel.



Application of research: This newly identified variety will be helpful for increasing production of
black pepper in the mountainous regions of Western Ghats.

Research Category: Spices research

Abbreviations:

Central Horticultural Experiment Station(CHES), Krishi Vigyan Kendra (KVK),

Indian Institute of Horticultural Research (IIHR), Cardamom Research Centre (CRC), Indian
Institute of Spice Research (I1ISR)

Acknowledgement / Funding: Authors are thankful to Director, IIHR, Bangalore, Karnataka for
providing necessary support for the experiment. Authors are also thankful to Director, ISR, Calicut,
Kerala for technical guidance

*Principle Investigator or Research Guide or Chairperson of research: Dr P C Tripathi
Institute: Central Horticultural Experiment Station(IIHR) , Chettalli, Kodagu , Karnataka
Research project name: Evaluation of Black pepper varieties (observational trial)

Author Contributions: All author equally contributed
Author statement: All authors read, reviewed, agree and approved the final manuscript
Conflict of Interest: None declared

Ethical approval: This article does not contain any studies with human participants or animals
performed by any of the authors.

References: from 2015, 2016, 2017
Ref Format - Author name (Year) Journal Name Italic, Volume, Issue Page Number.
[Delete -‘article title' from all References]

References

[1] Anandaraj, M. Dinesh, R., Srinivasan, V. ( 2013). Indian Hort.58(2):12-16.

[2] Anonymous (2015). Indian horticulture Data base 2014, NHB, Gurgoan, pp302.

[3] Nirmal Babu, K., Saji, K.V., Krishnamorrthy, B., Sarma, Y.R. ( 2001). Indian Institute of
Spices Research, Calicut, Kerala, India.

[4] Panse V.G. , D.K. Sukhatme. (1995) . ICAR, New Delhi.

[6] Ravindran, P. N., Nirmal Babu, K., Sasikumar, B. , Krishnamurthy, K. S. (2000) Ed.
Ravindran P. N. Pp.23-142. Harwood Academic Publishers, Amsterdam, The Netherlands.

[7] Sujatha, R., Namboodiri, K.M.N. (1995). J.Trop.Agr.33:11-15.



[8] Tripathi, P. C., Karunakaran, G., Sakthivel, T., Ravishankar, H., Chithiraichelvan, R. Sulladmath,
V.V, Jacob, T.K., Ankegowda, S.J., Venugopal,M.N., Senthil Kumar, R.(2013). Spice India
26(3):8-10.

Table 1. Growth and leaf characteristics of CHES Selection and other pepper varieties after 12
years of planting

Variety Height(m) Diameter at | Leaf length (cm) | Leaf width (cm)
bottom (m)
Panniyur 1 3.40 1.33 14.45 10.42
Panniyur 2 3.85 1.25 10.20 7.25
Panniyur 3 5.37 1.32 12.68 7.53
Panniyur 4 5.37 1.30 12.10 9.11
Panniyur 5 6.67 0.92 11.41 7.95
Choumala 5.65 0.83 13.78 8.29
Sreekara 5.65 0.83 9.98 7.76
Subhakara 7.38 1.21 10.71 7.87
Panchami 6.27 1.12 11.07 8.93
Pournami 6.10 1.08 16.29 7.74
CHES Selection 7.60 1.40 16.80 8.10
Average 5.76 1.14 12.68 8.27
CD (0.05) 1.73 0.26 2.43 0.87

Table 2a. Yield and yield contributing characters of CHES Selection and other pepper

Variety Green Yield (kg/vine) Spike length(cm

2011 [2012 |2013 | Mean [2011 |[2012 |2013 Mean
Panniyur 1 102 (297 [6.97 |[6.71 |[14.67 |10.63 |12 12.43
Panniyur 2 7.1 068 |568 |4.49 |[14.13 |10.7 |10.1 11.64
Panniyur 3 9.5 395 |59 (647 |138 |883 [105 11.04
Panniyur 4 9.1 357 |781 (683 |138 |897 [105 11.09
Panniyur 5 7.2 403 |[557 |[5.60 16.2 |6.93 6.6 9.91
Choumala 4.5 1.11 |511 |357 |1247 |557 |78 8.61
Sreekara 7.5 148 |648 |515 |155 |7.83 |99 11.08
Subhakara 8.1 404 |7.04 |6.39 |13.67 |6.87 |92 9.91
Panchami 9.1 1.04 |6.04 |539 |132 |[883 |11 11.01
Pournami 9 395 |795 |6.97 |[13.23 |10.2 |122 11.88
CHES, selection | 10.4 |4.31 |1431 |9.67 |16.6 |11.83 |15.6 14.68
Average 8.34 2.83 7.17 6.11 14.3 8.84 10.49 11.21




| CD (0.05)

|1.87 |1.61 |2.43 |1.79 |1.4o |1.85 |2.47

1.

78

Table 2b. Yield and yield contributing characters of CHES Selection and other pepper

Variety No. of berries/spike W1.(g) of green berries/spike

2011 2012 | 2013 Mean 2011 2012 | 2013 Mean
Panniyur 1 120 55 66.6 80.53 15.4 8.08 | 10.2 | 11.23
Panniyur 2 1253 | 55.2 | 60.7 80.40 16.13 9.33 8.1 11.19
Panniyur 3 122 49 77.1 82.70 13.3 7.27 9.5 10.02
Panniyur 4 118.7 | 52.3 | 66.1 79.03 14.63 6.57 | 10.4 | 10.53
Panniyur 5 123 56 57.5 78.83 15.97 7.5 6.8 10.09
Choumala 112 26 53.5 63.83 11.83 3.1 7.5 7.48
Sreekara 124.3 | 54.3 70.4 83.00 15.13 5.67 8.3 9.70
Subhakara 118.7 | 40.7 70.8 76.73 15.43 5.83 10.1 10.45
Panchami 123.3 | 49.7 66.1 79.70 14.97 4.33 9.3 9.53
Pournami 118.3 | 67.7 | 777 87.90 15.2 6.13 | 10.1 | 10.48
CHES, selection 1272 | 70.3 | 843 93.93 17.8 115 | 136 | 14.30
Average 121.16 | 52.38 | 68.25 80.60 15.07 6.85 | 945 | 10.46
CD (0.05) 432 |1017| 943 8.21 1.47 211 | 187 | 191

Table 2c. Yield and yield contributing characters of CHES Selection and other pepper

Variety W1. (g) of dry berries/ spike | Wt. of 100 berries Per cent recovery

2011 | 2012 | 2013 | Mean | 2011 | 2012 | 2013 | Mean | 2011 | 2012 | 2013 | Mean
Panniyur 1 5.4 289 |341 |3.90 |45 525 |3.15 |4.30 |35.06 |35.77 |33.47 | 34.77
Panniyur 2 583 | 292 (244 |373 |465 |529 (329 |441 |36.14 |313 |30.16 | 32.53
Panniyur 3 413 |233 |[3.09 [318 |339 |476 |298 |[3.71 |31.05 3205|3252 |31.87
Panniyur 4 472 |21 3.3 3.37 398 [4.02 |424 |4.08 |32.26 |31.96 |31.73 |31.98
Panniyur 5 547 |25 2.2 339 |445 |446 |3.65 |4.19 |34.25|33.33 3235|3331
Choumala 4 1.03 |27 258 |357 |39 (318 |357 |33.81|33.23 36 34.35
Sreekara 527 |182 |281 [330 |[424 |335 |384 |381 |34.83|321 |33.82 3358
Subhakara 567 |213 |353 (378 |478 |523 |424 |4.75 |36.75|36.54 | 34.94 | 36.08
Panchami 523 |16 3.04 |329 (424 |322 |4.08 |3.85 |34.94|36.95|32.67 |34.85
Pournami 5.1 211 337 (353 |431 |312 |36 3.68 |33.55 |34.42 | 33.33 | 33.77
CHES, selection | 6.58 |4.45 |485 |529 |517 |6.33 |4.86 |545 |36.97 |38.7 |35.68 3712
Average 522 (235 |3.16 |358 |43 445 |3.74 |4.16 |34.51 |34.21|33.33 |34.02




| CD (0.05) (074 [0.88 |07 [077 [052 103 [058 [071 |181 [245 [174 |2.00 |

Table 3. Comparison of growth and yield characteristics of Panniyur-1 and CHES Selection at KVK,

Gonikoppal
Parameters CHES Selection Panniyur -1
Leaf Length (cm) 16.58 12.68
Leaf Width(cm) 8.17 8.39
Spike Length(cm) 19.56 14.52
No. of berries/spike 103.0 81.0
Wi.(g) of green  berries/spike 14.31 11.78
W1. (g) of dry berries/ spike 5.61 4.30
Per cent recovery 38.2 36.50
Wt. of 100 berries 6.02 5.11
Green Yield (kg/vine) 8.23 6.58
Dry Yield (kg/vine) 3.23 2.41




