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Abstract

Physico-chemical properties of the fruits of 31 mango genotypes from north Kerala were evaluated. Based on the physical and
chemical characteristics, these genotypes formed four homogenous clusters. Large table fruit varieties like ‘Mulgoa’,

‘Phirangiladua, and ‘Banganapalli’ formed a single group, while ‘Bangalora’, ‘Gudad’, and ‘ Chotta Jehangir’ deviated from
that considerably. The highest significant correlation was noted between fruit ength and pulp weight. Clustering pattern obtained

in this study can be used for future genetic improvement of these cultivars.
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North Kerala, which experiences a humid tropical
climate, isan ecozone of considerable genetic variability
inmango (MangiferaindicaL.; Kannan, 1982). Inview
of this, mango orchardswere established at Padannakkad
and Karimbam using grafts and seedlings during the
British period itself preservethese genotypes. Inaddition
to the predominant local genotypes, rare ones such as
‘Phirangiladua’, ‘Himayuddin’ x ‘Neelum’ and
‘Himayuddin’ x ‘Kalapady’ were dsoincluded inthese
collections. We studied the physico-chemica properties
of these diverse mango types.

Twenty three genotypes from Padannakkad and eight
genotypes from Karimbam were evaluated (Table 1).
For this, green mature fruits from 60 and 65 year-old
treesrespectively at Padannakkad and Karimbam were
harvested during the summer season of 2004 and 2005.
Twenty fruits of each variety (in triplicate sets) from
the first two harvests at these locations were analyzed
for ripened fruit weight, stoneweight, TSS (Ranganna,
1986), fruit length, perimeter, peel weight, acidity,
ascorbic acid levles (AOAC, 1984), and pulp weight.

Hierarchical cluster analysis using average linkage
between groups was performed to gather information
about the divergence among mango genotypesin SPSS
version 10 (SPSS, 1999). The distance measure used
was squared Euclidean distance and a dendrogram
constructed.

Resultsshowed considerablevariability infruit characters
(Table 1). Maximum variability was noted for acidity
(CV=26.38%) and minimum for fruit perimeter
(CV=7.08%). TSS of the 31 north Kerala mango
genotypes ranged between 12.7 and 25.2° brix. Thisis
consistent with the findings of Satyavati et d. (1972),
who reported that TSS of ripe fruits of local varieties of
Kerala ranged between 10 and 24° brix. ‘Heralappa
(25.2° brix) and ‘Kalapady' (24.7° brix) were the two
top genotypes in this respect. Fruits of ‘Ratnagiri
Alphonso’ showed higher acidity and lower TSS than
the popular variety  Alphonso’. TSS of * Alphonso’ was
21.8°brix, which incidentally was higher than value
reported by Anila and Radha (2003) for this cultivar
(19.6°brix). Overall, the established varietiesfrom other
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Table 1. Physico-chemical characters of mango genotypes grown at Padannakkad and Karimbam in northern Kerala.
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Varieties Maturegreen Ripefruit Stone TSS Fruitlength Fruitperi  Peel Acidity Ascorbicacid Pulp

fruitwt. (9) wt.(g) wt.(g) (°Brix) (cm)  meter(cm) wt(g) (%)  (mg100g?) wt.(g)
‘ Alampur Baneshan’ 450.0 3870 420 127 12.7 24.8 370 034 133 308.0
‘Alphonso’ 195.0 1970 330 218 85 220 n7 045 106.0 152.2
‘Banganapalli’ 414.0 3750 410 220 12.6 288 190 036 452 315.0
‘Bangaloral 555.0 4982 525 178 16.9 265 233 142 339 4227
‘Bennet Alphonso’ 2035 1720 345 201 9.0 194 25 067 315 114.9
‘Cherimangad 2735 2450 525 176 11.0 17.6 180 0.36 575 1745
‘ Cherukkurasam' 3925 3410 217 131 14.7 245 430 073 344 276.2
‘Chinnarasam' 356.0 3250 613 240 10.2 26.0 265 021 134.7 2372
‘Chittor’ 3335 2080 450 145 95 245 235 073 231 2295
‘ Chotta Jehangir’ 7235 6860 665 187 12.2 347 755 036 58.8 544.0
‘Gomanga 1635 1340 215 155 7.7 19.2 70 065 136.9 1145
‘Gudad’ 618.0 5465 480 190 112 273 385 072 520 460.0
‘Heralappal 2075 1760 240 252 84 17.9 15 052 164.4 1405
‘Himayuddin’ 318.0 2585 370 185 121 223 210 028 A1 2005
‘Himayuddin' x ‘Kalapady’  322.5 2156 363 232 12.2 230 137 050 418 165.7
‘Himayuddin' x ‘Nedum' 4255 3530 415 232 124 22.6 290 165 108.0 2825
Hybrid-56 3255 27185 285 185 91 258 390 013 210 2110
‘Kalapady’ 215.0 1700 269 247 85 20.8 92 094 115.6 161.0
‘Kalluneglum’ 452.0 4015 200 135 8.7 24.9 25 067 9.2 349.0
‘Karpooram’ 439.0 4385 305 158 9.2 292 206 027 139.1 387.3
Lord 2705 2340 355 190 10.3 220 194 059 67.4 179.0
‘Mulgoa 501.0 4385 525 252 9.6 295 450 052 66.5 3410
Mercury 236.0 2120 265 231 8.2 2.7 150 031 515 1705
‘Mundappa 3120 2475 270 185 79 24.8 185 037 285 202.0
‘Neelum’ 2345 2260 400 209 9.0 20.3 135 057 116.1 1725
‘Panakkalu’ 384.0 3250 590 175 7.6 253 330 o071 525 2330
‘ Panchadharakal asam’ 313.0 2620 360 185 95 239 335 025 338 1925
‘Phirangiladuva 506.5 4135 550 220 131 27.6 285 033 454 3300
‘Prior’ 2705 2620 395 177 9.8 230 195 032 336 203.0
‘Ratnagiri Alphonso’ 2155 1660 199 172 11.0 208 19 092 705 1341
‘Suvarnarekha 2925 2609 443 167 114 24 189  0.60 46.0 197.6
Mean 3522 3078 386 192 10.5 240 251 056 63.6 2452
CV (%) 16.39 1796 1276 743 683 708 1089 26.38 16.23 208
sD 138.3 1301 131 36 2.2 38 138 034 42.37 111.2

south Indian states such as ‘Alphonso’ and * Kalapady’
yielded superior quality fruitsimplying the potential for
developing commercia orchards in north Kerala with
these varieties. ‘Phirangiladua is another promising
cultivar producing high quality fruits.

None of the chemical characteristics, however,
exhibited significant correlation with fruit weight (Table
2). Nonetheless, stoneweight and fruit length expressed

significant correlation with pulp weight (0.513 and
0.474 respectively), while ascorbic acid exhibited
negative correlation with fruit length (r= -0.312) and
peel weight (r=-0.360).

Hierarchica cluster analysis using average linkage
between genotypes showed that there are four distinct
clusters (at a rescaled distance of 5) for the mango
genotypesof northern Keraa(Fig. 1). Cluster segregation
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Table 2. Correlation coefficients among different pairs of charactersin mango genotypes of northern Kerala.

TSS  Fruitlength Perimeter  Peel wt. Acidity Ascorbicacid Pulpwit.

Parameter Ripefruitwt.  Stonewt.
Ripe fruit wt. 1.000

Stone wt. 0.599** 1.000
TSS -0.133 0.164
Fruit length 0.480** 0.324**
Perimeter 0.850** 0.483**
Peel wt. 0.758** 0.464**
Acidity 0.065 -0.011

Ascorbic acid -0.213 -0.080

Pulp wt.

0.989+* 0.513**

1.000
-0.140 1.000
-0.056 0.323**  1.000
-0.204 0.303 0.708** 1.000
0.027 0.266*  -0.177 -0.114  1.000
0460 0312 0222 -0.360** 0.118 1.000
-0.143 0.474**  0.838** 0.694** 0102  -0.180 1.000

**ggnificant at 0.01 level (2-tailed test); * significant at the 0.05 level (2-tailed test).

Varieties

*Himayuddin’
‘Panchadarakalasam’
‘Mundappa’

Hybrid-56
‘Chittor’
‘*Cherimanga’

Lord
*Suvarnarekha’
‘Prior’

Mercury
‘Himayuddin’ X ‘Kalapady’
‘Ratnagiri Alphonso’
‘Bennet Alphonso’
‘Kalapady’
‘Alphonso’

‘Neelum’
‘Heralappa’
‘Gomanga’
‘Panakkalu’
*Cherukkkurasam’
‘Himayuddin’ x ‘Neelum’
*Chinnarasm’
‘Mulgoa’
‘Phirangiladua’
‘Alampur Baneshan’
‘RKalluneelum’
‘Banganapalli’
‘Karpooram’
‘Bangalora’
*Gudad”’

‘Chotta Jehangir’
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Figure 1. Dendrogram using average linkage between groups for comparing divergence among the mango genotypes of northern Kerala.
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wasmostly along expected lines. That is, al the choicest
large-szed tablevarieties, viz, ‘“Mulgoa , ‘ Phirangiladua
and ‘Banganapalli’ formed a single group. Conversdly,
the low quality large fruited varieties viz, ‘Bangaora,
‘Gudad’ and ‘Chotta Jehangir’ deviated considerably
from the other mango cultivars. Furthermore,
‘Phirangiladua’, the most popular cultivar found in
Padannakkad, exhibited a close linkage with
‘Banganappalli’ and ‘Alampur Baneshan'. Diversity
analysis of this type is useful in breeding programmes
especialy in view of the importance of such genotypes
as a source of obtaining transgressive segregants with
desirable combinations.
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