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Abstract

In India, avocado cultivation is limited and scattered in the southern and northeastern region of India. A large number of avocado
genotypes were available in Kerala, which vary widely in terms of biochemical as well as morphological attributes. In the present study,
about 27 accessions (Acc.) were collected from different parts of Kerala, including high-altitude areas and plains. Wide variability in
biochemical and morphological traits was observed among accessions collected from different locations. Acc. 11 had the highest vitamin
C and Acc. 15 had the highest protein content. The highest fat content was reported in Acc. 7, while the highest oleic acid was recorded
in Acc. 10. Acc. 25 reported the highest flavonoid and calcium content. Genotypes collected from Wayanad recorded comparatively
higher values for vitamin C, phenols, potassium and crude fibre content. Protein, total fat and calcium contents were comparatively higher
in genotypes collected from Idukki. Accessions 7, 10, 11, 12, 14, 15 and 25 could be selected for future conservation, popularization

and commercial cultivation based on their biochemical and morphological quality attributes.
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Introduction

Avocado (Persea americana Mill.) is a subtropical fruit tree
native to Central and South America that belongs to the Lauraceae
family. It is an introduced fruit crop in India and is grown in a
small area scattered throughout the south-central and eastern
Himalayan states. Avocado is grown in Kerala primarily in high-
altitude regions such as Wayanad and Idukki districts and, to a
lesser extent, in the plains. The main cultivars grown in Kerala
are Pollock, Kallar Round, Purple Hybrid and Fuerte (Nair and
Chandran, 2018). To ripen properly, the avocado must be mature
enough on the tree, determined by the dry matter content, oil
content, and texture.

Avocado is one of the most nutritive fruits in the New World.
Avocado is a good source of essential nutrients such as protein,
fat, vitamins, and minerals such as calcium, potassium and
iron. Also, avocado oil contains monounsaturated fat, which
varies depending on the varieties (Orhevba and Jinadu, 2011).
Oil extracts from avocado fruit pulp have a similar fatty acid
composition to olive oil, especially in oleic acid content (Mooz
etal., 2012).

Avocado exhibits a high degree of cross-pollination, primarily
attributed to its distinctive flowering pattern known as
Protogynous diurnally synchronous dichogamy. Coupled with
seed propagation, this unique feature results in a diverse array
of genotypes, showcasing significant variations in morphology,
physico-chemical properties, and nutritional content. As suggested
by Juma et al. (2020), most of the studies were mainly focused
on production, propagation and processing; therefore, research
assessing the diversity of avocados is gaining importance. Tripathi
et al. (2020) mentioned that study on genetic diversity related

to morphological and biochemical traits helps in categorizing
avocado accessions based on geographical origin and provides
evidence of the existence of significant diversity and selecting
superior accessions as parents for the development of promising
varieties suitable for the desired region.

The selection of superior nutritional and morphological fruit
characters will be of immense significance from the consumer’s
point of view. A substantial quantity of avocado fruit is being
wasted in many parts of Kerala due to the lack of awareness of
the health benefits and processing. Therefore, identifying and
utilizing better varieties suitable for commercial purposes are
necessary. The present study is focused on characterizing the
biochemical and nutritional attributes and phenotypic traits of
avocado fruit accessions cultivated in the hilly areas such as
Wayanad and Idukki districts and in the plains of Kerala as the
available information regarding the characterization is limited
in the State.

Materials and methods

The research was conducted in the Department of Post Harvest
Technology at the College of Agriculture, Thrissur, affiliated
with Kerala Agricultural University. The study was carried out
during the 2019-2020 period to ensure compliance with ethics
approval. Fresh and mature avocado fruits of 27 accessions
were collected from Ambalavayal in Wayanad district, located
at 974 m above MSL and from Kanthalloor in Idukki district,
located at 1525 m above MSL and one accession from Thrissur
district (plains), located at 21 m above MSL, in Kerala. Acc. 1
to 14 were collected from Wayanad, Acc. 15 to 26 from Idukki
district, and Acc. 27 from Thrissur. The fruits were analyzed for
nineteen morphological traits according to IPGRI descriptors
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(1995), and biochemical and nutritional attributes were also
quantified. The colour of fruit skin and flesh were analyzed using
RHS colour chart, while fruit skin thickness was measured with
vernier calipers.

Total soluble solids: Total soluble solids were measured using
a digital refractometer (ATAGO, PAL-1, 0-53 OBrix, J apan) and
were expressed in °Brix.

Titratable acidity: Titratable acidity was measured by titrating
the diluted sample to a known volume against 0.1 N sodium
hydroxide using phenolphthalein as an indicator. The value was
expressed in per cent of malic acid (AOAC, 1998).

Vitamin C: Vitamin C content was determined by titrating
the sample against 2, 6- dichlorophenol indophenol dye using
metaphosphoric acid (AOAC, 1998).

Total protein: The amount of protein was determined using
Biuret reagent and Folin Ciocalteau reagent and absorbance was
measured at 660 nm and from the standard graph, total protein
content was expressed in g 100g™ (Lowry et al., 1951).

Total phenols: Total phenol content was determined using Folin-
Ciocalteau reagent and 20 % sodium carbonate. The absorbance
was measured with a spectrophotometer at 650 nm. Total phenol
content was calculated from the standard curve and expressed as
milligram per 100g (Asami et al., 2003).

Total flavonoid: Total flavonoid content was determined
spectrophotometrically by the aluminium chloride colorimetric
method (Dewanto et al., 2002). The absorbance was measured
at 510 nm. Total flavonoid content was determined from the
calibration curve of catechol standard solutions and expressed
as catechol equivalent (mg g™).

Total fat: Fat was extracted with petroleum ether, distilled off
in soxhlet apparatus, and from the dry weight of sample total fat
was determined and expressed in percentage (Ranganna, 1986).

Oleic acid: One to ten g of oil or melted fat was dissolved in
50 mL of the neutral solvent (25 mL ether mixed with 25 mL
95 % alcohol) in a 250 mL conical flask and a few drops of
phenolphthalein were added to it. The content was titrated against
0.1N KOH with constant shaking until a pink colour persisted for
15 seconds developed (AOAC, 2000).

Calcium and potassium: Minerals such as calcium and
potassium were estimated in the flame photometric method
(Flame photometer CL 378, Elico Ltd, India) using the ash
solution prepared from the dry ash of the samples.

Iron: Ash solution prepared by dry ashing the sample was used
to estimate iron content. 5 mL of ash solution was added with 0.5
mL of concentrated sulphuric acid, 1 mL of potassium persulphate
and 2 mL of potassium thiocyanate and made up the solution to
15 mL with distilled water and measured the colour development
at 480 nm (Ranganna, 1986).

Results and discussion

Biochemical parameters: The results obtained for the
biochemical and nutritional contents of fruits of avocado
accessions are presented in Table 1.

Total soluble solids: Significant variation was noticed among
genotypes with respect to their TSS content in which significantly
highest value was observed in Acc. 13 followed by Acc. 25.
Astduillo-Ordonez and Rodrigez (2018) reported a range between
5.07 and 7.26 °Brix and Kassim and Workneh, (2020) reported
total soluble solids of 2.9 °Brix in avocado fruits before storage,
which is similar to the results obtained.

Titratable acidity: Titratable acidity varied non-significantly
among the accessions, which ranged from 0.28 to 2.84 % in
Acc 27 and Acc 12, respectively. Kassim and Workneh (2020)
reported titratable acidity of 1.7 to 1.9 mg mL™! in fresh avocado
fruits without treatments or storage. As the ripening advanced,
the total acid content in avocado (malic acid, tartaric acid, citric
acid and ascorbic acid) decreased, decreasing titrable acidity
(Defilippi et al., 2015).

Vitamin C: The significantly highest Vitamin C content in ripe
avocado fruits was reported in Acc. 11 and least value in Acc.
18 and Acc. 20. It was observed that accessions of Wayanad had
comparatively higher vitamin C content than those from Idukki.
Tripathi and Sanker (2014) mentioned the chemical composition
of avocado fruit per 100g of edible portion in which ascorbic acid
content was about 16 mg.

Total protein: Total protein content of fruit significantly varied
among the avocado genotypes collected from Wayanad (0.5 to
1.593 mg g'') had lower protein content than that from Idukki
(8.33 to 11.93 mg g'!). Maitera et al. (2014) and Duarte et al.
(2016) reported about 1-4% and 1-3% crude protein, respectively.

Total phenols: The antioxidant potential of the plants are
correlated with the content of phenolic compounds. Least and
highest total phenolic content with significant differences were
observed in Acc. 22 and Acc. 12, respectively. Comparatively
lower values were reported in accessions collected from Idukki,
which may contribute to the lower discolouration and off-flavours
due to rancidity. Hurtado-Fernandez et al. (2015) reported that
the concentration of phenolic acids generally decreased as the
fruit ripened.

Total flavonoid: Significant variation was not observed among
genotypes with respect to their total flavonoid content. The results
obtained were similar to the study of Cenobio-Galindo et al.
(2019), who observed 36.04 to 37.07 mg 100g™! in nanoemulsion-
coated Hass avocado during the initial storage period.

Total fat: Fat content in the fruits varied significantly from 0.790
to0 10.02 % in Acc.4 and Acc.7, respectively, comparable to the fat
content in the West Indian race with 2.59 to 11.8 % as reported by
Teng et al. (2016). Mostert et al. (2007) reported that ripe fruits
of avocado have higher oil yield than unripe fruits.

Oleic acid: Avocado oil contains monounsaturated fatty acids
mainly oleic acid which makes its biochemical composition
similar to olive oil. Oleic acid is the most predominant fatty
acid in avocado that ranged from 13.49 to 86.86 mg g! in Acc.
6 and Acc. 10 respectively which varied significantly among
the genotypes. Avocado pulp with oleic acid content of 41.91 to
43.37 % was obtained in 250 mL hexane for two hours extraction
(Gatbonton et al., 2013).

Calcium: Minerals such as calcium content in fresh avocado
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Table 1 Biochemical parameters of avocado accessions

Total
phenols

TSS (°Brix) Titratable Vitamin C Total
acidity (%) (mg 100g™")  protein

flavanoid (%)

Oleic acid  Calcium  Potassium Iron
(mgg") (mg100g") (mg100g™)(mg 100g™)

Total Total fat

(mgg') (mg100g") (mg 100g™)

Acc 1 10.00 2.33 16.00 0.88 92.50
Acc?2 7.00 1.55 17.33 1.00 86.67
Acc 3 6.67 2.58 17.33 0.74 84.67
Acc4 9.00 1.03 10.00 1.04 100.17
Acc 5 6.67 1.55 12.67 0.81 82.83
Acc 6 9.33 1.03 13.33 0.91 64.00
Acc7 9.33 2.07 16.00 1.24 71.50
Acc 8 8.67 2.58 16.00 1.32 87.83
Acc 9 7.33 1.03 14.67 0.50 87.17
Acc 10 9.00 1.81 14.67 0.88 100.50
Acc 11 8.00 1.55 20.00 0.90 65.33
Acc 12 10.33 2.84 19.33 1.59 102.83
Acc 13 11.33 2.07 16.00 1.59 82.67
Acc 14 7.67 2.07 18.67 1.14 73.67
Acc 15 7.00 1.29 9.33 11.93 56.50
Acc 16 6.00 1.03 8.00 11.60 42.17
Acc 17 5.33 1.29 7.33 9.63 55.83
Acc 18 6.67 1.29 533 9.87 45.00
Acc 19 5.40 1.03 7.33 9.20 50.00
Acc 20 4.27 1.29 533 9.80 40.00
Acc 21 6.67 1.29 6.67 9.55 39.17
Acc 22 5.07 1.29 8.00 8.67 33.33
Acc 23 8.00 1.29 6.67 8.33 38.33
Acc 24 5.33 1.55 7.33 9.60 56.67
Acc 25 10.93 1.29 10.00 8.57 50.00
Acc 26 7.10 1.03 8.00 9.90 63.33
Acc 27 10.50 0.28 17.33 2.27 53.33
CD 3.55 1.13 0.93 4.65 2.28

31.30 5.82 24.45 9.65 436.80 0.11
39.20 1.06 45.53 6.75 138.80 0.11
59.10 1.16 60.87 9.60 154.60 0.13
62.90 0.79 46.91 8.85 314.60 0.12
64.50 2.14 39.72 8.30 168.40 0.13
63.17 2.08 13.49 8.40 209.40 0.11
52.57 10.02 18.69 9.80 345.60 0.10
58.70 3.29 22.88 9.65 320.00 0.14
24.80 2.81 26.79 8.20 228.00 0.10
54.17 1.63 86.86 13.35 460.00 0.11
48.13 1.20 69.48 7.55 216.20 0.09
28.37 8.86 25.13 8.10 356.40 0.09
42.26 1.24 48.50 8.35 223.20 0.15
32.93 2.46 36.35 8.25 278.00 0.13
39.34 2.77 30.85 9.03 178.17 0.09
51.70 1.85 58.75 4.90 122.27 0.15
29.85 2.76 54.32 5.46 147.83 0.04
33.69 2.61 34.12 5.83 146.27 0.11
53.58 3.61 72.21 7.64 133.23 0.08
32.08 2.23 42.12 8.75 165.20 0.19
36.30 4.49 19.13 12.12 174.57 0.16
32.18 7.07 34.60 11.67 134.93 0.30
53.28 7.22 18.24 11.33 193.67 0.15
46.08 1.75 44.92 5.84 151.37 0.31
66.67 1.83 72.69 13.46 198.43 0.20
41.97 2.10 28.09 6.50 140.27 0.44
47.54 1.33 67.20 5.72 190.50 0.20
NS 1.29 0.94 3.42 1.22 0.16

fruits varied significantly among genotypes from 4.9 mg 100g™
in Acc. 16 to 13.46 mg 100g™!" in Acc. 25. Nair and Chandran
(2018) reported about 9, 9.2, 9.5 and 9.8 mg 100g™ in avocado
cultivars such as Pollock, Fuerte, Kallar Round and Purple Hybrid
respectively.

Potassium: Fruits collected from Wayanad had comparatively
higher potassium content than those from Idukki. Potassium
content in fresh avocado fruits varied significantly among
genotypes. Avocado is a rich source of potassium than other fruits,
ranging from 122.27 mg 100g™! in Acc. 16 to 460 mg 100g™ in
Acc. 10, which is comparable with the result obtained by Nair
and Chandran (2018), which was about 300, 400, 500 and 525
mg 100g™! in different cultivars such as Pollock, Kallar Round,
Purple Hybrid and Fuerte respectively.

Iron: Iron content obtained in fresh and mature avocado fruits
varied significantly, and the lowest and highest values were
reported in Acc. 19 and Acc. 26, respectively. Nair and Chandran
(2018) obtained 0.40-0.60 mg 100g™" of iron content in different
accessions of avocados cultivated in Kerala.

Phenotypic characterization: Table 2a, b shows the results of
the phenotypic characterization of fruits from avocado accessions,
with each trait evaluated in five fruits chosen after sorting. Fruit
shape varied from spheroid to pyriform among the fruits of
different genotypes. Among the 27 accessions, the lowest and
highest fruit length, diameter, and weight were observed in
accessions 13 and 14, respectively. Thus, significant variation
was observed with respect to fruit size among the genotypes.
In most genotypes, ridges were absent, while strong glossiness

with smooth skin were observed on the fruit surface. The fruit
skin colour of accessions from Wayanad had turned to purplish
on ripening while those from Idukki remained light green even
after ripening. Fruits from Idukki had higher skin thickness, which
may result in lesser damage to the fruit’s surface.

Regarding the pliability of fruit skin, most of the genotypes had
brittle fruit skin. Adherence of skin to flesh was slight in many
of the genotypes favouring easy removal of fruit peel from flesh.
Colour of flesh next to skin was generally observed as greenish
yellow, while colour of the flesh next to the seed was light
yellowish in the ripe fruits. Flesh texture of ripe fruits in most
of the genotypes was buttery, while there were a few fruits with
pastose flesh. Avocado fruit flesh was neither sweet nor bitter,
with low fibre content. General taste of flesh was observed from
excellent to poor and Acc. 16, 19 and 25 were observed with
excellent taste. Degree of discolouration of open fruit after 4
hours was observed only in Acc. 3, 5, 14, 22 and 26, and the
discolouration was brown for all accessions except Acc. 5, which
showed grey discolouration.

Abraham et al. (2018) from Ghana reported a fruit length range of
10-13 cm, fruit diameter of 7-9 c¢m, fruit weight between 220-370
g, 35.8 % of strong glossy skin with 96.2 % thickness between
2-6 mm and strong adherence of skin to flesh in 13.2 % of fruits.
Ayal-Silva et al. (2019) reported that avocado fruit, botanically
a berry, may have round, pear-shaped or oblong with flexible to
woody, smooth to rough skin with green-yellow, reddish-purple,
purple, or black. Fruit flesh is greenish-yellow to bright yellow
and is buttery, while fruit weight varies from 150 g to 1.5 kg.

The study on biochemical and nutritional contents and

Journal of Applied Horticulture (www.horticultureresearch.net)



Biochemical and morphological characteristics of avocado genotypes

372

JLNOWWASY (A SV ‘WNIPAA A “Qrerpautioju] I N[

UOIJBINO[0ISIP
umolg Ko1D) umoig Jo mojo)
I} 1oYe 1Ny
uado Jo uoneIojoo
ySiH I'N I'N N I'N N I'N I'N I'N ySiH I'N ySiH I'N I'N Jo 22132
ysag
Ieq poon Ieq poon 1004 1004 areq Ieq e areq poon poon poon IeJ  JO 9)se) [BIQUOD)
MOT MOT MO MO MOT MO MOT MO MOT MO0 MOT MOT MOT MOT USOp Ul 2Iq1{
MOT MOT INI Mo ysSiyg ySiH Mo MO MO Mo MO MO INI MOT YSOf JO ssouInig
Mo] INI Mog INI Mo7 Mog Mog INI Mo] Mog M0 INI INI MO [SIf JO SSoUIRaMgG
A1dyepn  Aronng  Aropng Aionng Aronng 9sojsed Aianng Aionng A1onng 9s0)sed Aoyng  Alopng A1onng Aionng QIMIX9} YS9
uda13
MO[[9K uoaI3 uo2I3 uodI3 uoaI3 MO[[oK uoI3 MO[[PA  USIMO[[oK uodI3 u0aI3 uo2I3 uoI3 MO[[oK
USIUQQI3 USIMO[[QA YSIMO[[QK  USIMO[[QA  USIMO[[QA USIUdAI3  USIMO[[QA Us1uoai3 JUBI[[LIq  USIMO[[QA  USIMO[[QA USIMO[[9A  USIMO[[oK ys1ud213 Pa3s 03 1xdu
wsrTae wsuODr WSUOr  WSrTOr  WSITOT ue[ug gz WS- WSITOp arSt WSITapst WSITAosST WS OT WSITArSl Qe Al Ysoy Jo mojo)
uodlIn) Uuoaln) U213 uo0I3 uoaI3 U213 uoaI3
udaI3 YSIMO[[OA YSIMO[[9A UddID)  YSIMO[[OA uodI3  YSIMO[[oA uoaI3  USIMO[[PA  USImO[[ok U013 YSIMO[[oL uoI3 uoaI3
USIMO[[oA Suong  Juong  ySIMO[[AA Jue[[LIg  USIMO[[A Jue[[Ug  USIMO[[A jue[ug Jue[[UIg  USIMO[[QA 3uons  ySIMO[[PA  USIMO[[oK unys 03 3xau
Suong vyl Vvl VTp1Suons vyl dcy1 Suons vyl O6¥1 Suonsveyl vorl qcyl WS acyl VTl WS Oy1Suons iyl Ysap Jo Imojon
ysog 0}
INI  Suong  Suong WSS WSS N INI WSS W3S WSS WSS Suong INI LNI UD[s Jo aduatoypy
unys
MLy opug  Qlqeld S1qeld MLy g oMLy MLy S1qeld oMLy olqelld  SMMd oMLy aug  ny jo Apiqerd
. . ) . . ) . . . . . ) . . () ssowyoryy
I€¢ vTe IT1 90°1 cre [\ €CC (40! v0'1 w1 Pe'l v0°€ v0'1 12! uys Jnay
ording pa1 uoI3
ud21n) ysidind U213 9rdind ordind oidimd  ysmmorqjok oidind  opdind odind
parysidind poppoads  Suong ysidind  ysimoje& ordind ysikeis USIPpaI  USIMO[[9A Jue[[Ug  USIMO[[PA  ysippar parysidind  ysimoqek Inojoo
PIAIA €999 V08-D1%1 Or9  dea@ DeLBuons DIyl Med VoL Wedveor deed viLSuons vyl dcy1 Suong veyl deeq vy, SuonsyL9 Suong gyl unys Jnig
INI INI tpoowg poowg ysnoy INI ysnoy INI INI INI ysnoy  yroows qpoowg INI 998jIns UL JINL]
iy
ASY  [BDUQ)  [enud) [enuo) [enua) [enua) [enua) [enua) [enua) [enua) ASY  [enua) ASY [enua)) uo uonisod [991pag
aan Jeapy  suons Suong Suong NeoM dan Suong Suong Jeom yeapy  Suong Suong dan JINIJ UO SSO[D)
QuUON QUON QuUON QuoN. amuyg QuON. enied QuUON QuoN. QUON. amuyg QuoN. QuoN. QUON  ¥INIJ uo SATpry
ASY  [enuo) ASY [enua) ASY ASY [enua) [enua) [enua) ASY [enue)  [enud) [enua) ASV uonisod xade i
poudne[{ POpPUNOY PoOpUNOY  PIPUNOY  POPUNOY  PIPUNOY  POPUNOY  poIpunoy  paudne[q punoy pPopunoy papunoy papunoy 1]  odeys xade jinig
pouopne[ paulogd  drepup pajepur parepguy parepur pajurog pajulod  poudne[ parepuy paregu]  pojepul pajepur je[d  odeys oseq jmig
Aywoyiun
Y3ty INI  UsiH LNI Y3ty LNI Y3tH Y3tH Y3tH Y3tH Y3t YyStH LNI ysiy SZARRIURE |
¥°0%9 PE8S  89°6vI rele 86°6C¢ o'vee 91°60¢ 90°60¢ 05°C81 0L7€91 8L EIT  8ETIE 08°LYT 68 (8)ySrom ynig
L86 ov 899 00°L SI'9 IL9 L9 ¥69 80°L 659 SI'e 00°L LE9 [9°S(wo) 130UrRIp 1INI]
oLcl 0s°S 859 €L9 w69 YO'IT 68 098 989 899 '8 98°Cl 8I'TI 809  (wo) ySudy mig
91BA0QO 91e0qO 918A0QO 91BA0QO prooyds
eroqQ AjmoireN proroydg JreAe])  AmomeN  wiojukg  AmomeN  AmoweN  proroydg  proroydg deAR[)  9JBAR[D JJeAR[D y3sig odeys g
P10y €190y [ 99V 1190V 01 99V 6 99y 8 90y LY 900y G oYy ¥ 09y €0y 7oy [ 99y SI9joweIed

(peueAepy) B[EIOI] Ul SUOISSOOE OPEIOAR JO s)re [ed13o[oydiojy BZ 9[qeL

Journal of Applied Horticulture (www.horticultureresearch.net)



373

Biochemical and morphological characteristics of avocado genotypes

OLIOWWASY XSV “WNIPAIN A “OIBIPOTINU] I N]

UOTBINOJOISIP
umorg umolrg Jo mojo)
Iy 10y ynyy uado
JO uoneInojoo
N yStH IN N N ysStH IN I'N I'N N I'N IN [IN Jo va180(
sy
e Iej  JuQ[edXH e poon poon Ieq Imej  Juo[[eoxXyg poon poon  JUQ[AIXY pPoOD)  JO 0)SE) [BIQUSD)
Mo7] INI MOT Mog INI ysStH Mo7 MOT] MO7 INI MOT] Mo7 Mo7 Ysog ut 2Iqlq
MO MO MO INI INI INI yStH MO MO MO MO MO MOT USOp JO ssauronIg
Mo ysiH Mo Mo LNI LNI Mo Mo INI LNI LNI ysiH LNI YS9 JO SSauoomg
9sojsed Aianng 9so)sed Aionng Aionng 9so)sed Aionng Aroyng Aionng Aionng Aropng 9so)sed 9so)sed IM)X9) YS[
MO[[oK uodI3 uodI3 MO[[oK MO[[OK uodI3 MO[[9K uodI3 MO[[9K
USIUQAIS YSIMO[[9A  [SIMO[[QA USIuQdIS  USIUQAI3  USIMO[[AA USIUQAIS  YSIMO[[OA  USIMO[[9A  [USIMO[[QA  USIMO[[oA  USIMO[[9A  [SIUdaI3 Pa3s 03 Jxou
WSrID1  eeddP  WSrIDT  W8rIde  WSrIAc  oed A¥ wsrTde WS ArsI oed v ofed Ay ored Ay oled Ay WSIIE  YseW JO mojo)
uo2I3
u2213 u2013 u2013 u2213 u2213 u2213 u2213 u2213 u2213 u2213 u2213 U221 ysImo[[ek
USIMO[[oA  USIMO[[QA  USIMO[[OA  USIMO[[9A  USIMO[[oA  USIMO[[OA USIMO[[OA  USIMO[[OA  USIMO[[OA  USIMO[[0A  USIMO[[QA  USIMO[[QA Suong unys 03 3xou
Wel[ug D67 [YSIT ATyl WSIT Ogy e g2yl WSIT Ayl WSITOCkl ue[udg gyl WS ayst W8T dyyl WSYTdcyl WSIT Ayl WSug eyl Vvl Usep jo Imojon
Usoy 03
I BTN LNI LNI I BN LNI Suong N Suong Suong W3S LNI uDy{s Jo 9dua1aypy
urys
A1qeld oLy Mg oLy oLy S1qeld g g oMLy g g g amug iy jo Aiqerd
() ssauoIy}
01 90T IS4 90°¢ €0'C Y0°1 90°¢ co¢ ¥0°€ €0°¢ (44 €0'C 80°¢ unys i
uo2I3 pax paxysidind uoI3 uo2I3 uodI3 MO[[9K ordind uoI3 U213 uodI3 u0aI3 ordind
ysimoreA  ysiidind - oje1opojN USIMO[[OA  USIMO[[QA  USIMO[[QA UsSIua213 USIAQIS  USIMO[[9A  [USIMO[[QA  USIMO[[oA  USIMO[[oA USIAa13
eIy Vey [ Suons D8s V981 Suong eyl Suons vyl Suons vyl Suong DeSI BA VIOT  PIAIAVS [IUR[[Lg T [ IUel[lg g1 Suons vyl Jed VZ0gr INO[0d ubys JInij
yjoows  yjoowg INI yroowg yloowg yroowrg INI yroowrg ysnoy ysnoy INI ysnoy  JOOwS 9J0BLINS UDYS JINI]
jnyj uo
[enuo)  [enud) [enuo) [enuo) ASY ASY [enuo) [enuo) [enuo) [enus) [enuo) [enuo)  [enud)  uonisod [931pog
WP Suong JeoM WP Suong Suong JeoM Suong wnIpaA wnIpaN wnIpaN yeopy  WINIPOJN JINIJ UO SSO[D)
Wasqy  Judsqy JuAsqy WIsqQy WIsqQy JuAsqy JUIsqy JuIsqy WIsqQy JuIsqy [enied [ented JUIsqy  3InJj uo sagpry
ASY  [enud) [enua)) [enuo)) ASY [enuo) ASY ASY [enuo) ASY [enuo) renuo)  [enuo)uonisod xode ymig
passaxdop
punoy poudpel punoy punoy punoy  pauone[] pauope[J Apysys popunoy  poudne[ popunoy  papunoy popunoy odeys xade jmniyg
parepguy passardoq parepguy parepur pajeguy  passardo(q pauone[ g pajutog pajulod  poudne[ pouoney pajutod  poyegu]  odeys 9seq i
Ayuojiun
YsiH ysiH ysiH YsiH YsiH ysiH ysiH NI INI ysiH MO ysiH LNI oIS JINL
0v'csy Y6 Cve 0r°08% 99°€LT 00°S¢€€ 6€°SLT 00°S6¢€ LTLYT L6°L9T ¥8°01¢ 9¢°50¢ YL'LYT 26'881  (8) 1ySrom jmiy
(two)
vI'L 18°L 69°L 19°L 08 0’8 L6°8 6C'L 0T’L 86'L 0’8 L89 789 Jojowelp It
90°Cl 8C'L 056 06 OT'IT 098 0€6 c8'8 S9'6 0L8 S6'8 cor §LL  (wo) y3udymig
9)8A0qO 9)eA0qO 9)]eA0qO 9)]eA0qO prooyds prosoyds
AimouareN  proroydg AimolireN prosdiig greroqO  proroydg prosoyds ySrt  ApmorreN A[modreN ySig ySig greae[)  prosdig odeys yniyg
LTIV 9TV STV YT OOV €C 0V CC OV [TV 0T 9V 61 9V 81 90V L1 9V 91 9V S1 9V 19jowrered

(INSSLIY ], pue IP[NP]) B[eII] U SUOISSIIIB OPEIOAE JO siel) [ed130[oydiojy "qg o[qel

Journal of Applied Horticulture (www.horticultureresearch.net)



374 Biochemical and morphological characteristics of avocado genotypes

Acc 15 Acc 16 Acc17 Acc18 Acc19 Acc 20

Acc 21

Acc 12 Acc 13 Acc 14

YT

Acc 23 Acc 24 Acc 26 Acc 27

Fig. 1. Avocado fruits from subtropical hilly areas and humid tropical plains in Kerala

horticultural traits of fruits among the widely varying avocado
accessions collected from different parts of Kerala would help
identify promising cultivars and enhance its further cultivation
and utilization. It was observed that high-altitude fruits had
comparatively higher horticultural and nutritional qualities.

This study highlights the diverse nutritional, biochemical, and
morphological traits of avocado genotypes in Kerala. Variability
in these traits is largely due to the prevalent seed propagation.
Avocado fruits from Idukki district exhibit superior appearance,
size, shape, and weight. To promote avocado cultivation, we
recommend conserving and propagating genotypes Acc. 7, 10,
11,12, 14, 15, and 25, which possess favorable quality attributes.
Widespread cultivation of this high-value fruit can significantly
benefit trade and increase farmers' income.
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