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Performance of litchi cultivars for off-season production under Coorg
conditions of Karnataka
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ABSTRACT

Litchi cultivars Dehradun, Early Seedless, Rose Scented, Shahi, Green, Swarna Roopa, Dehra Rose and
China were evaluated for growth and physico-chemical attributes for off-season cultivation in humid subtropical
regions of Kodagu district of Karnataka. The plant height was highest in cv. Rose Scented (3.56 m) and lowest
(2.33 m) in cv. China. The emergence of the panicle and early flowering started in the first fortnight of August in
cv. Early Seedless followed by cv. Shahi. The yield was maximum in cv. Dehradun (24.4 kg /tree) followed by cvs
Shahi (23.6 kg/tree) and Dehra Rose (23.15 kg/tree). The cv. Swarna Roopa and China failed to produce any fruits
during both the years. The average fruit weight was highest in cv. Dehra Rose (17.5 g) followed by Dehradun
(15.57g). The higher pulp (%) was recorded in cv. Early Seedless (73.8%) followed by cv. Dehradun. The seed
weight and rind weight was higher in cv. Dehra Rose. The total soluble solids were found highest (17.2°Brix)
in cv. Dehradun followed by cv. Dehra Rose (16.3°Brix). The per cent titrable acidity was found highest in cvs
Early Seedless and Rose Scented (1.04%). Among the cultivars evaluated Dehradun, Shahi and Dehra Rose

were found most suitable for humid sub-tropical conditions of Coorg.
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Litchi (Litchi chinensis sonn.) is an important
subtropical fruit crop grown in India. The cultivation
of Litchi is mainly concentrated in the foot hills of
Himalaya extending from Punjab to Tripura but
It's sporadic cultivation can be seen in parts of
Maharashtra, Madhya Pradesh and Karnataka and
Tamil Nadu ( Singh et al., 8). In Coorg region, litchi is
grown as homestead plant. Contrary to north India, it
flowers in the month of August-September and fruits
mature in the month of December. Several cultivars
have been recommended for the major litchi growing
states but no cultivar has been recommended for
Coorg region. The area under litchi is increasing in
this region as the off-season crop fetches good price
in the market. The quality of the fruit in terms of taste
is not very good as most of the plantations are of
unknown origin. Since, litchi is sensitive to climatic
conditions, flowering, fruiting, yield and quality is
very much influenced by the climatic conditions
of a particular area. Therefore, a study was taken
up to evaluate some litchi varieties under Coorg
conditions.

The study was taken up at Central Horticultural
Experiment Station, Chettalli, Kodagu, Karnataka
during 2010-11 and 2011-12. Eight cultivars, namely,
Dehradun, Early Seedless, Rose Scented, Shahi,
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Green, Swarna Roopa, Dehra Rose and China planted
in 2000 were taken up for study. The growth and yield
data were recorded as per standard procedures. The
fruit quality characters were analyzed as per the
procedures described by Ranganna (7). The data
were analyzed statistically as described by Panse
and Sukhatme (6).

The plant height was highest in cv. Rose Scented
(3.56 m), which was significantly higher than most
of the cultivars. The circumference of stem at 5 cm
above soil surface was highest in cv. Rose Scented
(59.4 cm). Similarly plant spread (East-West and
North-South) were higher (5.05 and 4.98 m) in cv.
Rose Scented and were significantly higher than
other cultivars. The lowest plant spread was recorded
in cv. China after 12 year (Table 1). The results
revealed that the growth of the plants were slower in
all the cultivars as compared to the growth in northern
India (Anubha Rani et al., 1; Chauhan et al., 2) ,
while cv. Rose Scented exhibited better vegetative
growth than all other cultivars. The low vegetable
growth may be contributed to the comparatively
lower mean annual temperature and higher rainfall
conditions (Fig. 1).

The emergence of the panicle started in the first
fortnight of August with slight variation in two years.
The cv. Early Seedless was first variety to start
flower emergence followed by cv. Shahi. The flower
opening was also first noticed in cv. Early Seedless
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Table 1. Growth characteristics of litchi cultivars under Kodagu conditions.

Cultivar Plant height Plant girth Plant girth Plant spread (E-S) Plant spread (N-S)
(m) (cm) (cm) (m) (m)
2010 2011 Av. 2010 2011 Av. 2010 2011  Av. 2010 2011 Av. 2010 2011 Aw.
Dehradun 329 332 3.31 546 56.0 55.3 53.0 53.2 531 417 43 424 445 465 455
Early Seedless 3.16 3.18 3.17 49.1 495 493 48.8 46.8 478 414 436 425 430 435 432
Rose Scented 3.42 3.70 3.56 58.2 60.6 59.4 55.0 55.0 550 535 475 505 450 460 4.55
Shahi 335 342 339 546 548 547 518 519 5185 470 4.74 472 474 520 4098
Green 275 3.03 2.89 476 48.0 47.8 38.7 398 3925 313 398 356 338 420 3.79
Swarna Roopa 2.48 293 271 349 349 349 324 335 3295 288 297 293 280 285 283
Dehra Rose 2.75 2.87 281 414 426 420 38.0 401 39.05 40 437 419 418 455 436
China 215 25 233 318 326 322 276 282 279 235 24 238 250 270 260
CD, s 027 029 028 32 34 33 31 32 315 053 055 054 057 058 0.575
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Fig. 1. Climatic conditions of CHES, Chettalli during April 10 - March, 12.

followed by cvs Rose Scented and Shahi. The cvs
Dehradun and Dehra Rose started flowering later than
other cultivars. The percentage of female flower was
highest in cvs Shahi and Green, while lowest female
and hermaphrodite flowers were recorded in cv. Rose
Scented (Table 2). The lower percentage of female
hermaphrodite flowers was also reported by Chauhan
et al. (2) in litchi cultivars in Haryana conditions. The
flowering time of all the cultivars was quite different
for north India and all flowered in August-September,
while there was no flowering in February-March. The
off-season flowering in Coorg may be attributed to
the climatic conditions because the temperature in

the month of November-December seasons seldom
decrease below 10°C, hence plants did not get the
proper lower temperature exposure to produce flower.
Further, the long monsoon prevailing in this region
receiving both south-west and north-west monsoon
do not allow drought like stress to the plants during
November-December. Thus, plants fail to flower
during February-March. In contrast dry season of
March-April provided water stress conditions to the
plants and after the onset of monsoon in June-July,
the plants started flowering. The higher male flowers
and lower female flower may be due to the lower
temperature in August (Menzel and Waite, 5).
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Table 2. Panicle and flowering characteristics of litchi cultivars under Kodagu conditions.

Cultivar Date of panicle emergence Date of flowering opening % Female flower % Fruit set
2010 2011 Av. 2010 2011 Av. 2010 2011  Av. 2010 2011  Aw
Dehradun 12/8 8/8 10/8 02/9 24/8 28/8 6.99 10.01 85 335 36.5 3525
Early Seedless  10/8 6/8 8/8 26/8 18/8 22/8 861 736 798 273 325 299
Rose Scented  12/8 8/8 10/8 30/8 22/8 26/8 552 562 557 115 55 8.5
Shahi 12/8 7/8 9/8 30/8 22/8 26/8 13.56 26.95 20.25 336 356 346
Green 12/8 8/8 10/8 1/9 24/8 27/8 20.2 25.66 2293 332 346 339
Swarna Roopa  N.F. N.F. N.F. N.F. N.F. N.F. N.F. N.F. - - - -
Dehra Rose 12/8 8/8 10/8 2/9 24/8 28/8 989 16.64 1326 265 296 28.1
China N.F. N.F. N.F. N.F. N.F. N.F. N.F. N.F. - - - -
CD - - - - - 325 396 355 561 632 595

0.05

The yield was highest in cv. Dehradun (24.4
kg /tree) followed by cvs. Shahi (23.6 kg/tree) and
Dehra Rose (23.15 kg/tree). Alternate bearing was
noticed in cv. Rose Scented, while cvs Swarna
Roopa and China failed to produce any fruit during
both the years. The average fruit weight was
highest in cv. Dehra Rose (17.5 g) followed by cv.
Dehradun (15.57 g). Small size fruits were recorded
in cv. Green (12.80 g). The fruit volume, equatorial
diameter, polar diameter of fruit was higher in cv.
Dehra Rose (Table 3). The higher pulp (%) was
recorded in cv. Early Seedless (73.8%) followed by
cv. Dehradun. The lower pulp content was recorded
in cv. Dehra Rose (69.31%). The seed weight and
rind weight was higher in cv. Dehra Rose. The total
soluble solids were found highest (17.2°Brix) in cv.
Dehradun followed by Dehra Rose (16.3°Brix). The
per cent titrable acidity was found highest in cvs.
Early Seedless and Rose Scented (1.04%), while
it was lowest (0.67%) in cv. Green. The higher
sugar was found in cv. Dehradun. The ascorbic acid
counted was higher (39.9 mg/ 100 g) in cv. Green

but it was statistically at par with all other cultivars
(Table 4). The results revealed that the fruit size in
some cultivars was lower than the average size in
northern Indian conditions. This may be correlated
with the lower temperature and low solar intensity
because of cloudiness and rain. Further the lower
sugars and higher acidity may be correlated with
lower temperature during the latter part of fruit
development which probably leads to formation
of higher acid. Among the cultivars evaluated cvs
Dehradun, Dehra Rose and Shahi were found
producing higher yield and better quality fruits than
other cultivars under Coorg conditions.
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Cultivar Yield/tree (kg) Fruit wt. (g) Fruit Vol.(ml) ED (cm) PD(cm)
2010 2011  Av. 2010 2011 Av. 2010 2011 Av. 2010 2011 Av. 2010 2011 Aw
Dehradun 205 283 244 127 1843 1557 104 185 1445 32 3.04 312 32 359 340
Early Seedless 19.6 21.0 20.3 15.2 13.33 14.27 14.0 13.25 1362 33 28 3.05 31 327 3.19
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Table 4. Physico-chemical characteristics of litchi cultivars under Kodagu conditions.

Cultivar Seed weight Pulp weight Rind weight TSS Acidity Ascorbic acid
(%) (%) (%) (°Brix) (%) (mg/100 g pulp)

2010 2011 Av. 2010 2011 Av. 2010 2011 Av. 2010 2011 Av. 2010 2011 Av. 2010 2011 Aw.

Dehradun 13.10 11.88 12.49 71.70 72.91 72.31 15.20 15.19 1520 17.3 17.1 17.2 0.94 0.98 0.96 33.3 41.30 37.3
Early Seedless 11.90 9.81 10.86 73.80 73.89 73.85 14.20 16.30 15.25 13.4 16.3 14.9 1.06 1.02 1.04 29.5 36.9 33.2
Rose Scented 1350 - 13.50 69.50 - 69.50 18.30 - 1830 135 - 135 1.07 - 1.07 262 - 26.2
Shahi 14.20 14.91 14.56 71.20 71.30 71.25 14.28 13.65 13.97 16.3 16.2 16.2 1.03 1.04 1.04 38.5 37.8 38.2
Green 9.82 10.39 10.11 69.65 71.23 70.44 19.10 18.11 18.61 11.4 158 13.6 0.68 0.66 0.67 39.5 40.4 39.9
Dehra Rose 14.50 14.62 14.56 70.20 70.42 70.31 14.90 14.96 14.93 164 16.2 16.3 0.95 0.96 0.96 36.2 35.2 35.7
CD, 142 133 136 232 235 234 151 153 152 126 1.11 1.18 0.08 0.07 0.08 NS NS NS

0.05
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