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Chapter-1
INTRODUCTION

Guava Psidium guajava L.) popularly known as “Apple of Tropics” is one of
the important fruit crops grown in tropics and grdpics. It belongs to family
Myrtaceae and genu®sidium which contains about 150 species. Most of the
commercial guava cultivars are diploid (2n=22)islone of the most common fruit in
India and considered fourth most important fruitaea and production after mango,
banana and citrus. It is a hardy, prolific beared &ighly remunerative fruit crop.
Cultivated guava is a native of Tropical Americaendit occurs wild. It is believed to
have been introduced in India as early as in tffeCéhtury.

It is found favorable with the fruit growers due ite wider adaptability and
higher return per unit area. Guava can withstane@e climatic conditions and grow
under various soil types. It requires an annuaifadi of 100-200 cm with optimum
temperature of 23°C to 26°C. In India, guava oas@n area of 2,68,000 hectares
resulting in production of 39,97,000 metric tonrf@smonymous, 2018). The leading
guava producing states are Uttar Pradesh, MadhgdeBih, Maharashtra and Bihar.
The best quality fruits are produced in Uttar Psidén Uttar Pradesh, about half of the
total area is under guava and the district Allakabas reputation of growing the best
quality guava in the country as well as in the @dBoseet al., 2002). In Himachal
Pradesh, it is cultivated in an area of 2,292 hestaith an annual production of 2,660

metric tonnes (Anonymous, 2017).

Guava is a perennial, evergreen, shallow rootedbstr small tree (3-15 cm),
branching close to the ground and often producimgkers from the base of trunk.
Young twigs are quadangular. The leaves are singpleosite, oval to oblong elliptic,
short petiole, smooth hairy beneath and light gneeoolour. The perfect epigynous
flower with white petals and yellow anthers aren@osolitary or in clusters of 2-3 in
leaf axils on new growth from mature branches. tHeumultiseeded berry with ovoid,

spherical or pyriform in shape, topped by calyxdeb

Guava fruits are delighted in taste when matungperand freshly plucked from
the tree. It is used for various purposes. Shethefripe fruit is used to prepare salad



and puddings. The best jelly can be prepared fromneon sour wild guava. It can be
canned in sugar syrup. The fruit as well as itsgus freely consumed for its great taste
and nutritional benefits. Its juice is used for greparation of sherbet and ice-cream for
which red fleshed guava is of great demand in worddket. Guava is rich in Vitamin
C (260 mg/100 g of fruit), carbohydrates, fibresl gmotein, and can be eaten fresh or
processed for juice, jam, jelly, cheese, cannethsets, nectar, R.T.S, beverage etc. Its
leaves are used for curing diarrhoea and also yeind and tanning. It has anti-
diarrhoeal, anti-hypertensive, anti-oxidant, anitnobial, hypoglycemic and anti-

mutagenic activities.

The lower hills of Himachal Pradesh are considex@equately suitable for its
cultivation especially, under the changing climaenario. More so, guava has
potential to serve as an additional fruit crop frdiversification point of view. In order
to find out the suitability of guava cultivation der the foothills of the state, some
commercial cultivars and hybrids were introduced tla@ Regional Horticultural
Research and Training Station, Dhaulakuan, Sirngdé) from different parts of the
country. These varieties and hybrids have startgtifg and no attempt has been made
so far to describe them systematically. Varietabcdgtion and nomenclature of
different guava varieties grown in India are grgatbnfusing. Some varieties were
named according to shape of the fruit, skin cokmua pulp colour, while several other
varieties were named after place of origin. In ortdeidentify properly and to produce
true-to-type planting material of guava, there s absolute and immediate need to
characterize and develop a descriptive databags.igfall the more necessary in the
light of plant variety protection regime and to ckdio-piracy, and in accordance with
this, the present study titled “Characterizing sauava Psidium guajava L.) cultivars

and hybrids” was undertaken with the following extijve:-

1. To describe the guava cultivars and hybrids basedWS test guidelines



Chapter-2

REVIEW OF LITERATURE

The present investigation “Characterizing some gué&sidium guajava L.)
cultivars and hybrids” was aimed to assess thetran in various growth, flowering,
fruiting, yield, seed and biochemical parametets fleview of literature relevant to the

topic of present study is cited in this chapteramfdllowing heads:
2.1  Tree characters

2.2 Flower characters

2.3 Fruit (morpho-physical) characters

2.4 Yield characters

2.5  Seed characters

2.6 Fruit (biochemical) characters

2.1 Tree characters

Varietal description is important for the purposk identification, genetic
improvement and multiplication, particularly in easwhere their characterization or

nomenclature is ambiguous.

Teaotiaet al. (1966) described tree and leaf growth charactet® esed-fleshed
guava cultivars grown in Basti, Uttar Pradesh, Wwhexhibited a lot of variation
between them. Likewise, Dauléhal. (1998) evaluated 15 new hybrids of guava along
with three standard cultivars at three locationmelg Hisar, Kaul and Gurgaon in
Haryana. They reported varying tree height ran@iom 3.3 m in ‘Lucknow-49’ to 5.8
m in ‘Allahabad Safeda’. The tree growth habit gdrifrom upright with compact
crown in ‘Hisar Safeda’ and ‘Allahabad Safeda’ fweading and broad to compact
crown in ‘Lucknow-49’, ‘Banarsi Surkha’ and ‘His&urkha’, respectively.

The growth behaviour of guava germplasm under Sali®bar conditions for
rainy season fruiting was studied by Dulatyl. (2000). Tree height ranged from 2.09

m in selections ‘BP; and ‘RsPg’ to 2.99 m in ‘Allahabad Safeda’. The plant spread



varied from 2.09 m in selection /R’ to 2.79 m in ‘Allahabad Safeda’, whereas, trunk
girth ranged from 23.38 cm in ‘Safed Jam’ to 3&fnrtin ‘Allahabad Safeda’.

In another study in Karnataka, Athaatial. (2007) recorded maximum mean
plant height (466.50 cm) in ‘Chittidhar and minimuin ‘CIW-3’ (183.67 cm),
whereas, plant girth ranged from 6.45 cm in ‘CIWel12.18 cm in ‘Seedless’.

Twenty varieties/germplasm of guava were selectiedlbhaur (2010) for his
study at Department of Fruit Science, K.N.K. Co#legf Horticulture, Mandsaur
(M.P.). He further observed varied plant height ckhranged from 1.43 m in China
White to 2.99 m in Dharidar. Whereas, canopy sprehdree in E-W and N-S
directions was maximum in Chittidar (1.30 m and01r) and minimum in Surkhi
(0.81 m and 0.68 m). All varieties were observea:thibit spreading type of growth
habit except Surkhi, Dharwar, Lal Guda and Smoatke@ with erect type of growth
habit. Leaf shape varied from elliptical (Dharid&hittidar, Apple Colour, Allahabad
Safeda and Gwalior-27) to lanceolate (Rewa-72, howek49, Godhliwala, Chait
Abuwala, Supreme Side Malta and China White) tangl(Surkhi, Nasik, Dharwar,
Lal Guda, Smooth Green and Abuwala) and to ovatekapalli, Chaitpur and China
Red) with Smooth Green having maximum leaf sizedte (15.34 cm); width (6.74
cm)] and China White having minimum leaf size [lin@.88 cm); width (1.65 cm)].
All were having entire leaf margin except Rewa-&yalior-27, Nasik and Supreme
Side Malta with undulated leaf margin. Leaf basepghwas observed as oblique
(Apple Colour, Rewa-72, Allahabad Safeda and Chajt@acute (Nasik and Abuwala)
and obtuse in rest of the accessions.

In another study, Sharnghal. (2010) described morphological characterization
of twenty cultivars and two species of guava at@epent of Horticulture, Chaudhary
Charan Singh Haryana Agricultural University, Hisahich exhibited a lot of variation
between them. Likewise, Raa al. (2017) observed 13 cultivars and two species of
guava at experimental orchard of Department of ieldture, Chaudhary Charan Singh
Haryana Agricultural University, Hisar for morphgioal characterization and found
drooping tree habit in Hisar Surkha, Strawberry aybrid Red Supreme while,
upright growth habit was found in Hisar Safeda,rése, Lalit and Banarasi Surkha
with spreading growth habit in Supreme, Lucknowa#@ Patillo. Shape and colour of
matured leaves also varied from oblong lanceotatabtong to ovate to lanceolate and

to elliptical with green, pale green and dark greelour.



Various guava genotypes were studied by Laledt. (2011) for their growth
attributes. They observed vigorous growth in gepesy'GRS, ‘GWSg¢', and ‘GRS’
with maximum tree height in ‘GRS(4.25 m) and lowest in ‘GWg5(2.71 m). The tree
volume varied from 25.22 fin ‘GWSg' to 57.65 ni in ‘GWSy.

Eleven genetically diverse genotypes of guava vesaduated by Patedt al.
(2011) at ICAR Research Complex for NEH Region, &mi(Meghalaya) for their
growth parameters and found plant length rangioqmf2.04 m in Lucknow-49 to 3.07
m in genotype RCGH-1, whereas, stem diameter wasnmian in genotype RCGH-1
(6.65 cm) and minimum in Sangam (4.17 cm). The pgnspread (2.35 i was
minimum and shoot diameter (11.57 mm) was maximumenotype RCG-3 whereas,
maximum canopy spread was found in cv. Lalit (788 with minimum shoot

diameter in genotype RCGH-7 (9.80 mm).

A comparative study was conducted by Deshmetkdd. (2013) on three newly
developed guava hybrids with three commercial cats at ICAR Research Complex
for NEH Region, Umiam Meghalaya for their plant @tb characters and observed
maximum mean plant height (4.55 m), plant girtt883cm) and plant spread [ NS (4.49
m); EW (5.20 m)] in hybrid RCGH 1, whereas, pldright was minimum in
Lucknow-49 (2.43 m) and plant girth was minimumL_adit (7.50 cm). Similar reports
have been observed by Talasi@l. (2017).

Genetically diverse nine red fleshed guava genatypere evaluated at Fruit
Research Station Aurangabad, Marathwada Krishi &fy@gth Parbhani, Maharashtra
by Meenaet al. (2013) during winter season and found maximunghie(4.29 m),
spread [NS (4.01 m); EW (4.57 m)] and stem girth ¢Bn) in genotype FRSG;RLalit
and FRSG-R respectively. Whereas, minimum height (2.70 mjead [NS (1.70 m);
EW (1.80 m)] and stem girth (30.34 cm) was obserwedienotype FRSG-RFRSG-
Rs and Lalit, respectively.

In another study, Ulemale and Tambe (2015a) studiedpho-phenological
characters of guava genotypes and observed maxitragrheight (4.21 m) and tree
volume (50.46 ) in genotype ‘GR$ and minimum tree height (2.60 m) and tree
volume (24.93 M) in genotype ‘GW$§. They observed erect tree growth habit and
acute leaf apex in ‘GRS ‘GRS’ and ‘GRS’ with medium dense foliage and rest

were spreading type with obtuse leaf apex.



Nine guava genotypes were evaluated by Ulemale Bardbe (2015b) at
Instructional-cum-Research Farm, Department of ielditire, College of Agriculture,
Latur, VNMKYV, Parbhani (Maharashtra) and observeaximum mean plant height
(4.21 m) in genotype GR&nd minimum (2.60 m) in genotype GW$&hereas, tree
volume ranges between 24.93 im genotype GWgand 55.32 rin genotype GWS
The tree growth habit varied from erect and medidense (genotype GRSGRS and
GRS) to spreading and very dense (genotype &&fl Lucknow-49). The colour of
mature leaf varied between dark green (genotype ;GBS and GRY), green
(genotype GRE GWS and Lucknow-49) and pale green (genotype GVWEBNS; and
GWS) with acute (genotype GRSGRS and GR$) and obtuse (genotype GRS4,
GWS;, GWS, GWS, GWS and Lucknow-49) leaf apex and round leaf base.

Different guava cultivars under sub-tropical comuitof Dhaulakuan (HP) were
evaluated by Kumaret al. (2016) and observed ‘Allahabad Safeda’ with maximum
plant height (3.30 m), trunk girth (5.28 cm) andahextension (24.90 cm), whereas
‘Lalit’ with minimum tree height (2.42 m) and trurdirth (3.92 cm), whereas, shoot
extension growth was found to be minimum in ‘HiSafeda’ (13.45 cm).

Pandeyet al. (2016) assessed newly developed guava sele@mhsultivars at
the Central Institute of Subtropical Horticultur@ehmankhera, Lucknow observed
maximum plant height in Hybrid-21(6.33 m) with nimim in Arka Amulya (4.83 m).
Whereas, canopy spread of tree in E-W and N-Stibrecranged from 4.77 m—7.53 m
and 4.44 m-7.15 m.

Eight cultivars of guava were studied by Sarkiael. (2016) at Horticultural
Research Station, Mondouri, BCKV and observed Shweth highest tree height
(4.27 m), tree volume (78.11%rand stock girth (20.33 inch) whereas tree he{ght0
m) and stock girth (40.74 inch) were minimum in KoBafeda and tree volume was

minimum in Phillipines (40.74 M

In another study, Bhalekar and Chalak (2017) eveatu&ight different guava
cultivars at National Agriculture Research Proj@dain Zone) Ganeshkhind, Pune and
found maximum plant height (4.42 m), girth (61.00)@nd spread [EW (6.06 m); NS
(5.73 m)] in Behat Coconut, while minimum plantdtdi (3.61 m) and girth (42.25 cm)
in Arka Amulya and spread was minimum in Arka Mitau[EW (4.59 m); NS (4.48
m)] followed by Arka Amulya [EW (4.49 m); NS (4.71)].



According to Kumaret al. (2017) maximum plant height (4.85 m), canopy
spread (5.47 m) and stem girth (7.35 m) was obdervékCGH-1 while studying the
growth characters of 15 guava genotypes at Hottill Research Centre, Department
of Horticulture, College of Agriculture, Govind Balbh Pant University of Agriculture
and Technology Pantnagar, Uttrakhand, whereas,nmimi in Sangareddy (2.62 m),
Hisar Surkha (2.25 m) and Barafkhana (3.25 m),aetbely.

Similar reports on variation in growth attributesguava cultivars have been
reported by Singlet al. (2016a, b; 2017).

2.2 Flower characters

The flowering season and flushes in guava variesrding to region. It flowers
twice in a year in Punjab and other parts of NartHadia (April-May for rainy season
crop and August-September for winter season crédff)ereas, in Maharashtra and
Tamil Nadu, there is third crop with flowers océng in October. In West Bengal,
flowering takes place in two seasons i.e. April-Mayd September-October (Boste
al., 2002)

Chatterjeeet al. (1992) observed variation in duration of floweringth
minimum in ‘Sardar’ (34 days), while the duratiori flowering was longer in
‘Allahabad Safeda’ (38 days).

Twenty varieties/germplasm of guava were seleciedlahaur (2010) for his
study and observed minimum days (29 days) for 3@eet flowering in Lucknow-49,
Gwalior-27 and Surkhi, whereas, maximum days weuwad to be 35 in Rewa-72 and
Dharwar.

In another study, Sharnghal. (2010) described morphological characterization
of twenty cultivars and two species of guava at@epent of Horticulture, Chaudhary
Charan Singh Haryana Agricultural University, Hisavhich exhibited a lot of
variations between them. Likewise, Renal. (2017) observed 13 cultivars and two
species of guava at experimental orchard of Demartnof Horticulture, Chaudhary
Charan Singh Haryana Agricultural University, Hisafor morphological

characterization and found cymose/solitary typafdérescence in all the cultivars.

An experiment was conducted by Panwar (2012) ointedifferent guava
cultivars and found Apple Colour [(06/08/2011) gad/09/2011)] early in opening of



first as well as last flower, respectively with mvum duration of flowering (36 days)
and late in Gwalior-27 [(17/08/2011) and 27/09/201The maximum flowering

duration was observed in Allahabad Safeda (43 destd) large flower size [length

(2.32 cm); breadth (1.05 cm)], whereas, cv. Clattidvas having small size flower
[length (1.91 cm); breadth (0.98 cm)].

Correlations between duration of flowering with itheespective seasons and
their yield and total yield was observed by Janhal. (2015) and reported a positive
correlation with yield of respective season.

Nine guava genotypes were evaluated by Ulemale Eamdbe (2015b) at
Instructional-cum-Research Farm, Department of ieldture, College of Agriculture,
Latur, VNMKYV, Parbhani (Maharashtra) and observdldttee genotypes exhibiting

solitary flowers having white colour.

Different guava cultivars were evaluated by Kunetral. (2016) under sub-
tropical condition of Dhaulakuan (HP) and obseready flowering (28 April) and
full bloom (26" May) in ‘Hisar Safeda’, whereas, ‘Luknow-49’ was to flower (24
April) and ‘Allahabad Safeda’ recorded full bloorm @ May. The duration of
flowering varied between 36 (Lucknow-49) to 41 déBahabad Safeda).

Eight cultivars of guava were evaluated by Sastad. (2016) at Horticultural
Research Station, Mondouri, BCKV and observed efidwering in Shweta (26
February) with 63 days of duration of flowering, evbas, Allahabad Safeda was
observed with longer duration of flowering (69 dagsd Arka Amulya showed 56
days of flowering followed by Lucknow-49 (59 days)ith shorter duration of

flowering.

In another study, Sing#t al. (2016b) studied promising guava varieties under
sub-tropical humid conditions of North India andsetved maximum flower size for
rainy season (45.87 mm) as well as winter seasop @7.01mm) in ‘Lucknow-49’
with maximum fully developed petals (8 petals). Yiobserved first sign of flower bud
for winter season crop from 210 258" June and ‘Punjab Pink’ was first to open flower
on 8" July. Flowering duration for rainy season and efrgeason crop ranged from 32

to 38 days and 37 to 42 days, respectively.

The flowering behavior of eight guava genotypes siaslied by Sahoet al.

(2017) in both rainy as well as winter season abskeoved variation in initiation of



flowering from 29 week of February in Hisar Safeda t§ @eek of March in Banaras
Round and HRS Pride during rainy season, whereas) £ week of July (Pant
Prabhat) to 4 week of July (Shweta, Banaras Round, Allahabadkdgafand HRS
Pride) during winter season and flowering endechf@® week of April (Pant Prabhat,
Lucknow-49 and Allahabad Safeda) theek of May (Hisar Surkha, Banaras Round
and HRS Pride) during rainy season, whereas, frdnwdek of September (Hisar
Safeda, Pant Prabhat, Hisar Surkha and Lucknowe4d§ week of September (HRS
Pride) during winter season. The flowering durati@aried between 44 days (Hisar
Safeda and Lucknow-49) to 58 days (HRS Pride) dudéiny season and from 46 days
( Lucknow-49) to 52 days (HRS Pride) during wirgeason.

The flower biology of four guava cultivars was sadiby Sharmat al. (2017)
at Experimental Orchard, Department of Horticdtat Chaudhary Charan Singh
Haryana Agricultural University, Hisar and observdsar Surkha (09.04.2004) and
Hisar Safeda (07.08.2004) as earliest to startdtowg in spring and autumn season,
respectively, whereas, Allahabad Safeda had theestidlooming period during both
the seasons [spring season (33 days); autumn sé&alays)] and Hisar Safeda with
longest blooming period [spring season (41 daysjuran season (45 days)]. The
average flower length was maximum in Lucknow-49.123mm) and minimum in
Allahabad Safeda (19.89 mm) with maximum numberpefals/flower(10 petals),
whereas, average flower breadth was maximum inrHsakha (10.92 mm) with
minimum number of petals/flower (7 petals) and minm average flower breadth was

observed in Allahabad Safeda (9.67 mm) during bwghseasons.

The floral parameters of guava cultivars under drad- environment were
studied by Singtet al. (2017) and variation in number of flowers perrmfa ranging
from 2.66 in ‘L-49’ to 9.33 in ‘Shweta’ was furthebserved by them.

2.3 Fruit (morpho-physical) characters

The maximum fruit length in guava ‘L-49’ (5.55 cw)th diameter (4.75 cm)
and fruit weight (74.58 g) was reported by Chatteg al. (1992). Whereas, maximum
diameter (5.58 cm) and fruit weight (87.52 g) wasearved in ‘Allahabad Safeda’ and
minimum diameter (4.35 cm) and weight (50.25 g)Red Fleshed’. However, Daulta
et al. (1998) evaluated some new hybrids of guava aloitly standard cultivars and

reported variation in fruit weight with maximum ‘ioucknow-49’ (107 g) followed by



‘Hisar Safeda’ (92 g) and minimum in ‘Banarsi Swakl{72 g) followed by ‘Hisar
Surkha’ (86 g) and ‘Allahabad Safeda’ (87 Q).

In another study, Bal and Dhaliwal (2004) studiedildy characteristics of
graded guava fruits and reported Grade-A havingelaized fruit with maximum fruit
weight of 182 g in ‘Lucknow-49’, whereas, minimurhl®7 g in ‘Allahabad Safeda’.

Whereas, Athangt al. (2007) recorded maximum mean fruit weight (156332
in ‘Sardar’ and minimum in ‘GW-3’ and ‘GR-3’ (46.84). Also, Babuet al. (2007)
studied performance of eight years old guava Selectand observed maximum
weight of fruit in ‘Selection-11’ (144.20 g) follosd by ‘L-49" (140.50 g) and
maximum fruit length in ‘Allahabad Safeda’ (62.80nnfollowed by ‘Selection-13’
(62.60 mm).

Janaet al. (2009) evaluated 21 genotypes of guava and rapameation in
fruit weight with maximum of 174.33 g in Chittiddollowed by Sardar (146.00 Q)
during rainy season whereas, Allahabad Safeda 4@48) followed by Barbadose
Superior (230.40 g) were observed with maximunt fugight during winter season.

Twenty varieties/germplasm of guava were selectgdviahaur (2010) and
observed four types of fruit shape i.e. Round (i@ Apple Colour, Allahabad
Safeda, Anakapalli, Chaitpur, Lal Guda and Chinat@yhOvate (Chittidar, Rewa-72,
Surkhi, Chaitabuwala and Abuwala), Oblong (Luckn#®@y-Gwalior-27, Godhliwala,
Supreme Side Malta and China Red) and Ellipticahsifkl Dharwar and Smooth
Green). All varieties were having greenish yellooloar of peel except Abuwala
(Yellow), Apple Colour (Light Green to Red), Chisr, Lucknow-49, Gwalior-27,
Surkhi (Yellowish Green). Whereas, Allahabad Safe@s observed with maximum
fruit size [length (8.79 cm); diameter (8.44 cmpjjdaChina Red with minimum fruit
size [length (3.57 cm); diameter (3.56 cm)]. Thingee of colour of pulp was observed
i.e. Creamy White, White and Pink and among thertimmam varieties were having
creamy white colour of pulp with maximum pulp thagss in Apple Colour (1.81 cm)
and minimum in China White (0.67 cm).

13 cultivars and two species of guava were assdsgdflanet al. (2017) at
Hisar for morphological characterization and obsdrvariations in fruit surface i.e.
smooth, rough, smooth & ridged and rough & ridgeithwound, obovate, globose,

oblong, pear shaped and oblate type of shape ité.friihe variation in skin colour was
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also observed i.e. yellowish green, greenish yellgrgen, saffron yellow with blush
and green with red spots with pulp colour from whi pink. The fruit length (7.6 cm)
and diameter (7.1 cm) was observed maximum in LowkdA9 with highest fruit

weight in Shweta (195.1 g) followed by Lucknow-490.2 g), while, fruit length (2.9
cm) and weight (12.9 g) was minimum in Strawbemy &uit diameter (2.4 cm) was

minimum in Chinese.

Genetically diverse genotypes of guava were evatliby Patekt al. (2011) at
Meghalaya for their fruit quality characters angaeed varied fruit length between
5.16 cm in Sangam and 7.08 cm in RCG-2 whereas diameter ranged from 5.25 cm
in RCG-1to 7.08 cm in RCGH-4.

A comparative study on three newly developed gubyhkrids with three
commercial cultivars was conducted by Deshmetké. (2013) at Meghalaya for their
fruit quality parameters and observed maximum nfaahlength of 6.54 cm and fruit
diameter of 6.99 cm in RCGH 4, whereas, minimunit fength of 5.98 cm and fruit

diameter of 6.15 cm in Allahabad Safeda.

As many as 21 guava cultivars were investigate@Gbgshet al. (2013) that are
planted in the orchard of an agro-based organizaialhargram and reported that fruit
weight was maximum in Almond Iskbala during botlke 8easons i.e. rainy (177 g) as
well as winter season (147 g) and minimum in Be&batonut [rainy season (80 Q);

winter season (62 g)].

Genetically diverse nine red fleshed guava genatyypere studied by Meergh
al. (2013) during winter season and found Lalit withximum fruit weight (106.61 g)
and fruit breadth (5.86 cm) while that of minimunasvobserved in FRSG;Rfruit
weight (32.35 g)] and FRSG;Rruit breadth (2.93 cm)]. Fruit length was maximim
genotype FRSG-K6.16 cm) and minimum in genotype FRSG{BR.66 cm). Variation
was found in colour of pulp from light pink to dgpknk and that in colour of fruit from
greenish to whitish yellow along with three typddrait shapes i.e. ovate, round and

pyriform.

Fruit characters of five guava cultivars were stddby Singhet al. (2013) at
Varanasi and observed maximum fruit length in HiSarkha (6.00 cm) followed by
Lucknow-49 (5.60 cm) and Lalit (5.57 cm) with minim fruit length in Allahabad
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Safeda (5.22 cm) followed by Shweta (5.49 cm), wasy fruit diameter was maximum

in Lalit (6.79 cm) and minimum in Allahabad Safeda.

In another study, Kuldeep (2014) evaluated eightveuis of guava at Varanasi
for their morpho-physical parameters and found @orfailas Pasand with maximum
fruit size [length (7.57 cm); breadth (7.82 cm)fddrnuit weight (218.78 g), whereas,
Banarasi Surkha recorded minimum fruit size [len@i0 cm); breadth (5.49 cm)] and
fruit weight (150.02 g). Ulemale and Tambe (2016byserved highest fruit weight
(214.03 g) in ‘L-49’ and highest pulp content (3% %) but pulp/seed ratio (66.42) in
‘GRS,

Three varieties of guava were evaluated by Ajerad. (2016) at Anand, Gujrat
and found maximum fruit length (6.90 cm) and dianegf7.32 cm) in Allahabad

Safeda, while minimum length of 5.93 cm and diamie¢e 6.31 cm in Lucknow-49.

Eight guava genotypes were evaluated by Dudiegl. (2016) for their fruit
qguality characters at Patharchatta and observedhallad Safeda with maximum
average fruit weight (150.60 g) and average frizi¢é $6.36 x 8.01 cm), while variation
was found in fruit shape (round, roundish ovate aptierical), fruit base shape
(flattened and broadly rounded), fruit apex shapeufided, broadly rounded, pointed
and necked), fruit skin colour (greenish yelloweamish yellow with red dotted, straw
yellow, yellowish white and greenish yellow), fréigsh colour (milky white, yellowish
white and dark pink) and fruit skin surface (smoamooth to rough and slightly
rough).

Six guava cultivars were evaluated by Guptaal. (2016) under Jammu
conditions for their fruit characteristics duringmy as well as winter season crop and
observed Lucknow-49 with maximum mean fruit lenfginy season (6.5cm); winter
season (7.4 cm)] and breadth [rainy season (6.9wm)er season (7.7 cm)], whereas,
minimum fruit length [rainy season (3.7cm); winggrason (5.3 cm)] and fruit diameter

[rainy season (4.5cm); winter season (6.2 cm)] fwared in Apple Colour.

In another study, Kumast al. (2016) evaluated different guava cultivars under
sub-tropical condition of Dhaulakuan (HP) and olbedrfruit length ranging from 5.00
cm in ‘Lalit’ to 6.48 cm in ‘Lucknow-49’. Whereasjaximum fruit diameter and fruit
weight were obtained in ‘Lucknow-49’ (6.53 cm, 12®.g) and minimum fruit
diameter in ‘Hybrid-3’ (5.18 cm) and fruit weight iHybrid-1" (83.39 Q).
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Three guava varieties were evaluated by Meht. (2016) at Uttrakhand and
found maximum fruit weight (158.08 g), fruit lengt®.10 cm) and fruit diameter (6.45
cm) in Lucknow-49 followed by Allahabad Safeda {frreight (148.06 g), fruit length
(5.95 cm) and fruit diameter (6.10 cm)] and PartoBRat [fruit weight (108.18 g), fruit
length (4.94 cm) and fruit diameter (5.43 cm)].

Eight guava cultivars were evaluated by Sarael. (2016) Mondouri and
reported maximum fruit length and fruit diameter Bhillipines (7.22 cm) and
Lucknow-49 (7.05), respectively, whereas, minimumArka Amulya [length (6.07
cm); diameter (5.91 cm)].

The performance of some guava introductions weeduated by Singlet al.
(2016a) in arid condition. They reported pink flesblour in ‘Lalit’, red in ‘Red
Fleshed’, whereas, white in other varieties and fmeight ranged from 87.2 g to 152.0
g in ‘MPUAT Sel.1’ and ‘Sarbati’, respectively.

Five varieties of guava were studied by Tiwerial. (2016) at Varanasi for
their fruit quality and observed fruit shape tow#&om roundish ovate in L-49 with
primrose yellow skin colour to globose in Shwetdhwireamy white skin colour. All
varieties were having smooth surface and whiténftedour except Lucknow-49 (rough
surface) and Lalit (pink flesh colour). The lengthfruit (7.64 cm), breadth of fruit
(7.79 cm), thickness of pericarp (1.75 cm) andkméss of placenta (4.38 cm) were
maximum in Gorakh Bilas Pasand, whereas, they voened to be minimum in Lalit |
length of fruit (6.51 cm), breadth of fruit (6.8, thickness of pericarp (1.24 cm) and
thickness of placenta (3.66 cm)].

Eight different guava cultivars at Pune was evaddiy Bhalekar and Chalak
(2017) and found fruit length to vary from 5.88 @mSeedless to 6.86 cm in Behat
Coconut. The fruit diameter (6.71 cm) and fruit gvei (168.41 g) were maximum in
Sardar, whereas, minimum in Apple Colour [fruitrditer (5.71 cm) and fruit weight
(123.88 9)].

The growth characters of fifteen guava genotypddtirakhand were studied by
Kumar et al. (2017) and observed fruit length ranging between0&8mm in
Kayamganji to 49.31 mm in CISH-G-35, whereas, faidmeter was found to be
maximum in MPAUT Sel-1 (68.87 mm) and minimum inskti Surkha (47.53 mm)
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with variable length/diameter ratio which rangednifr 0.84 in CISH-G-35 to 1.21 in

Kayamganii.

The flowering behavior of eight guava genotypes siaslied by Sahoet al.
(2017) at Bhubaneswar in both rainy and winter @eaand observed variability in
period required from flowering to fruit maturity teeeen 124 days (Hisar Surkha) to
134 days (Pant Prabhat) during rainy season, wheitasaried from 123 days (
Lucknow-49) to 138 days (Pant Prabhat) during wiseason. Pant Prabhat recorded
maximum fruit weight during rainy (147.63 g) as lva$ winter season (150.60 g),
whereas, minimum in Banaras Round (106.73 g) duraigy season and in Hisar

Safeda (112.37 g) during winter season.

The fruit parameters of guava cultivars under h@t-@nvironment were studied
by Singhet al. (2017) and observed that fruit weight ranged fa69 g in ‘Allahabad
Safeda’ to 107.40 g in ‘Shweta’.

Four years old six guava genotypes were evaluagetalanget al. (2017) at
ICAR Research Complex for NEH Region, Nagaland fégrtharnapani and recorded
RCGH-4 with maximum fruit weight (171.28 g) andifrsize (length/width: 6.23/6.97
cm) while that of minimum was found in Allahabad&#a [fruit weight (115.10 g) and
fruit size (length/width: 4.87/4.47 cm)].

Five guava varieties were evaluated by Media. (2018) for their fruit quality
Uttarakhand and recorded maximum fruit length @) and fruit diameter (6.45 cm)
in Lucknow-49, whereas, minimum fruit length andifidiameter was observed in Pant
Prabhat (4.94 cm) and Lalit (5.33 cm), respectively

2.4 Yield characters

Red-fleshed varieties of guava were evaluated bgofizet al. (1966) and
observed maximum fruits per tree in ‘Anakapalled@3.50) and minimum in ‘Patilo’
(85.0). However, Chatterjest al. (1992) took observations after 15, 30 and 60 adys
flowering and observed 92 per cent fruit set inlaAbbad Safeda’ followed by 90 per
cent in ‘Red Fleshed’ and 84 per cent in ‘Sarda&thereas, fruit harvested were 64 per
cent in ‘Allahabad Safeda’, 62 per cent in ‘Redskhked’ and 60 per cent in ‘Sardar’.

In another study, Daultet al. (1998) evaluated some new hybrids of guava
along with standard cultivars. They reported higtirst yield in ‘Hisar Safeda’ (114
kg/treel/year) and lowest in ‘Allahabad Safeda’ k§@ree/year).
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According to the evaluation of Baletial. (2007) in some new hybrids of guava
along with standard cultivars, fruit yield rangedrh lowest (59 kg/treel/year) in
‘Allahabad Safeda’ to highest (114 kg/tree/yearHisar Safeda’.

Twelve guava selections were evaluated by Padili. (2007) who reported
that average number of fruits per tree ranged B8 in ‘S-118 to 1252 in ‘S-11".

A total of 21 genotypes of guava were evaluateddnyaet al. (2009) during
rainy and winter season for their yield parametdise maximum fruit yield was
recorded in the Lucknow-49 (19.20 kg/tree) followkey Allahabad Safeda (16.40
kg/tree) during rainy season, whereas, Chittidar4kg/tree) was recorded maximum
fruit yield followed by Barbadose Superior (14.6§/tkee) during winter season.

Twenty varieties/germplasm of guav@sidium guajava L.) were evaluated by
Mahaur (2010) in Mandsaur (M.P.) and observed Loekd9 (111.88 g/ha) with
maximum fruit yield followed by Allahabad Safeddl(166 g/ha), whereas, minimum
fruit yield was observed in China White (08.89 ¢/fallowed by China Red (10.14
g/ha).

Lakade et al. (2011) recorded maximum yield in genotype ‘GR&1.03

tonnes/ha) and minimum in genotype ‘GWE.17 tonnes/ha).

Eleven genetically diverse genotypes of guava veswduated by Pate#t al.
(2011) at ICAR Research Complex for NEH Region, &mi(Meghalaya) for their
yield characters and observed that fruit yield egrfrom 5.40 kg/tree in Sangam to
14.18 kg/tree in genotype RCGH-1 followed by L&li1.12 kg/tree). Similar reports
were recorded by Talaregal. (2017) and Deshmulket al. (2013) at same region.

Twenty-one guava cultivars were investigated by Bleb al. (2013) for yield
at Jhargram and recorded maximum total fruit yiplt plant in Banarashi (73.7

kg/plant) and minimum in Seedless (9.3 kg/ plant).
Meena et al. (2013) found maximum yield in Lalit (14.91 kg/pta and
minimum in FRSG-R (5.93 kg/plant) among red fleshed genotypes ireAgabad.

According to Kumariet al. (2016), the yield ranged from 5.65 kg per plant i
guava ‘Hybrid-1’ to 10.20 kg per plant in ‘Luckno#® under sub-tropical condition
of Dhaulakuan (HP).
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In another study, Dubest al. (2016) observed maximum vyield in Arka Kiran
(25.23 kg/plant) followed by RCGH-1 (20.60 kg/plantvhile minimum in RCGH-7
(08.34 kg/plant) followed by CISH-G-35 (09.81 kgpt) among eight guava
genotypes at Horticulture Research Centre, Pathdech Govind Ballabh Pant

University of Agriculture and Technology.

Under rainfed conditions of Jammu, Guptaal. (2016) evaluated six cultivars
for their yield characteristics during rainy as has winter season crop and observed
Lucknow-49 with maximum mean fruit yield [rainy sea (78 kg/tree); winter season
(114 kgl/tree)], whereas, minimum mean fruit yieldidg rainy season (24 kg/tree) was

observed in Apple Colour, while in Hybrid-2 duringnter season (43 kg/tree).

The newly developed guava selections and cultiwere assessed by Pandty
al. (2016) at the Central Institute of Subtropicalrtitalture, Rehmankhera, Lucknow
for yield parameters and observed variation intfyield from 30.64 kg/tree in Hybid-
21 to0 90.62 kg/tree in Shweta.

Performance of some guava introductions was evaduay Singlret al. (2016a)
in arid condition. They reported highest yield illahabad Safeda’ (10.20 kg/tree)
followed by ‘L-49’ (8.60 kg/tree).

Eight different guava cultivars were evaluated halBkar and Chalak (2017)
at National Agriculture Research Project (Plain @oGaneshkhind, Pune and recorded
yield to range from 36.24 kg/plant in Chittidar36.39 kg/plant in Sardar.

Yield characters of eight guava genotypes wereietiuoly Sahocet al. (2017)
at Bhubaneswar in both rainy and winter season rapdrted variation in yield
characters with maximum vyield in Pant Prabhat (Z&@/plant) and Shweta (13.98
kg/plant), whereas, minimum in Allahabad Safed&Z5kg/plant) and Hisar Surkha
(3.91 kg/plant) during rainy season and winter seasespectively.

Ulemale et al. (2018) reported maximum mean fruit yield in GR$2.90
kg/tree) followed by Lucknow-49 (47.74 kgl/tree) amdnimum in GWS (17.27
kg/tree).
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2.5 Seed characters

Srivastava and Srivastava (1965) found minimum remdf seeds per fruit
(301) in ‘Allahabad Safeda’ and maximum numberedds per fruit in ‘Red Fleshed’
(552).

As regards, the seed hardness in guava, a grelabfdeariation ranging from
soft, intermediate and hard seeds has been repbytestveral workers in different
agro-climatic conditions of India (Teao#hal., 1966; Daultaet al., 1998; Babuet al.,
2007; Ulemale and Tambe, 2015).

Mahaur (2010) found maximum number of seeds pét ifittAllahabad Safeda
(410 seeds) followed by Lucknow-49 (402 seeds),rede minimum in Chaitpur (165
seeds) followed by Chittidar (172 seeds) and Lal&{174 seeds).

Eleven genetically diverse genotypes of guava vesauated by Patedt al.
(2011) and likewise, a comparative study on thely developed guava hybrids with
three commercial cultivars was done by Deshmeakhl. (2013) at ICAR Research
Complex for NEH Region, Umiam (Meghalaya) for the&ed charactersand observed
maximum number of seeds per 100 g fruit weighlR@®GH 4 (171.9) seeds followed
by Lalit (169.07 seeds) whereas, minimum in RCGK{1¥1.18 seeds) followed by
Lucknow-49 (139.21 seeds).

Singh et al. (2013) at Varanasi, observed highest seed weighllahabad
Safeda (3.70 g) followed by Lucknow-49 (3.24 g) &tdveta (3.18 g), and, minimum
in Lalit (2.83 g) followed by Hisar Surkha (2.97. g)

Dubeyet al. (2016) observed maximum number of seed per 1fQigweight
in genotype MPUAT Sel-1 (138.20 seeds) and mininmurrrka Kiran (114.00 seeds),
whereas, fresh seed weight (1.35 g) and dry seaghtMd.19 g) were found maximum
in genotype RCGH-1 and RCGH-7, respectively. Mimmiresh seed weight (0.78 Q)
and dry seed weight (0.77 g) were observed in gpeoCISH-G-35 and RCGH-1,

respectively.

The maximum number of seeds per 100 gram fruit iewgere observed in
Allahabad Safeda (146.51 seeds) followed by Luckd®w(139.72 seeds) and Pant
Prabhat (133.45 seeds), in a study conducted byawvehl. (2016) in Uttrakhand.
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Similarly, maximum number of seeds per fruit weteserved in cv. Arka
Amulya (306.33 seeds) followed by cv. Phillipin@92.33 seeds), whereas, minimum
in cv. Shweta (242.00 seeds) followed by Lucknow2%2.00 seeds) by Sarketral.
(2016).

Five varieties of guava were studied by Tiweral. (2016) in Department of
Horticulture, Institute of Agricultural Sciencesalaras Hindu University, Varanasi for
their seed characters and reported minimum numibseexs per hundred grams of in
Gorakh Bilas Pasand (117.00 seeds), whereas thenmaixseed count (151.33 seeds)
was recorded in Lalit followed by Shweta (142.6&ds).

Bhalekar and Chalak (2017) evaluated eight differgnava cultivars at
National Agriculture Research Project (Plain Zo@@&neshkhind, Pune and found cv.
Behat Coconut (255.33) with maximum number of sqefsfruit followed by Sardar
(234.66) and minimum in Seedless (59.67). The saesldound soft (Seedless, Arka
Amulya and Arka Mridula), semi-hard (Behat Cocontypple Colour and Chittidar)
and hard seeded (Basti Red and Sardar). Similattsesere recorded by Ghosghal.

(2013) in his investigation period at Jhargram.

In another study, Mehtet al. (2018) evaluated five guava varieties for their
seed characters at Horticulture Research Centrparbeent of Horticulture, H.N.B.
Garhwal University, Uttarakhand and observed maximmumber of seeds per 100 g
fruit weight in Sangam (195.61 seeds) followed @itl(179.16 seeds) and minimum
in Pant Prabhat (133.45 seeds) followed by Luckd@w-139.72 seeds) and Allahabad
Safeda (146.51 seeds).

2.6 Fruit (biochemical) characters

Quialitative characteristics of some guava vatetvere studied by Teao#h
al. (1966) and reported highest per cent of tatiglass in fruit of ‘China Surkha’
(10.68 %) followed by ‘Red Fleshed Allahabad’ (9%9, the lowest total sugars were
found in ‘Hybrid Red Supreme’ (5.79 %).

Chatterjeest al. (1992) reported that highest total sugars (7.27 B8S (9.65
%) and acidity (0.54 %) were found in ‘Allahabadegm’ and the lowest total sugars
(6.32 %), TSS (8.45 %) and acidity (0.49 %) wenenfibin ‘Red Fleshed'.
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Evaluation of some new guava hybrids along wiingard cultivars was done
by Daultaet al. (1998). They reported maximum TSS in ‘Hisar Sutki&.6 %) and
minimum in ‘Lucknow-49’ (11.8 %), whereas, acidiiyas highest in ‘Banarsi Surkha’
(0.48 %) and lowest in ‘Hisar Safeda’ (0.38 %).

Bal and Dhaliwal (2004) studied quality charactigcs of graded guava fruits
and reported 11.0 per cent TSS in cv. ‘L-49" (Sgrdand 10.4 per cent in cv.
‘Allahabad Safeda’.

Hegde and Chharia (2004) studied developmentalrign@thing physiology of
guava and reported 13.83 per cent TSS content & f&r cent acidity in ‘L-49’
(Sardar) during winter and 9.31 per cent TSS add @er cent acidity during rainy

season.

A comparative evaluation of guava selections underth Eastern region of
India was done by Babet al. (2007) and observed maximum TSS (11.0 %) in
‘Selection-11’, whereas, minimum in ‘Selection-18.§ %) and also observed
maximum titrable acidity (0.70 %) in ‘Selection-1ihereas, minimum in ‘Selection-
10’ (0.28 %).

Twenty-one genotypes of guava were evaluated hg daal. (2009) during
rainy as well as winter season for their chemiaaiposition and they recorded
maximum TSS (11.0B) and titratable acidity (0.41 %) in genotype kdar Seedling
and Chittidar respectively, during rainy seasonerghs, maximum TSS (14°B) were
observed in Barbadose Superior and minimum titfatabidity (0.24 %) in Harijha,
Allahabad Safeda, Kairala Seedling and Sindh duwitger season. The highest total
sugar content was found in Spear Acid (6.17 %) dunvinter, whereas, Chittidar

accounted for minimum total sugars (3.17 %) duraigy season.

Mahaur (2010) found Dharwar having maximum acif®y5 %) and minimum
TSS (4.00°B), whereas, minimum acidity (0.16 %) and maximu®ST(11.50°B)
were observed in Surkhi and Anakapalli, respectiviel a study carried out in
Mandsaur (M.P.).

According to Raret al. (2017), maximum TSS was recorded in Hybrid Red
Supreme (13.7B) followed by Hisar Safeda (13°B) and Hisar Surkha (13B) with

19



minimum TSS in Chinese (9%B). The variation ranging from 0.35 per cent in &fis
Safeda to 0.96 per cent in Chinese was reported.

Patel et al. (2011) evaluated 11 genetically diverse genotypkeguava at
Umiam (Meghalaya) for their chemical compositiond abserved maximum TSS,
acidity and total sugars in genotype RCG-11 (1¥88Sangam (0.65 %) and genotype
RCGH-7 (8.39 %), respectively whereas, minimum afitl(9.35 %), genotype RCGH-
7 (0.45 %) and genotype RCG-3 (6.04 %), respegtivel

In a comparative study on three newly developedvguhybrids with three
commercial cultivars at ICAR Research Complex f&HNRegion, Umiam Meghalaya
for their chemical composition, Deshmukhal. (2013) observed Lalit with minimum
mean TSS (9.59B) and maximum mean acidity (0.67 %), whereas, RCGHtith
maximum mean TSS (10.8B) and minimum mean acidity (0.50 %). Maximum mean
total sugar content was reported in RCGH 1 (8.07af@ it was at par with RCGH 7
(8.05 %) with minimum in RCGH 4 (6.42%) followed balit (6.58%).

Maximum TSS during rainy season in Lucknow-49 @8 and during winter
season in Khaja (11.8), whereas, minimum during rainy season in Patfl6 °B)
and in Patialo and Florida Seedlings (88 during winter season was reported by
Ghoshet al. (2013) at Jhargram. The total sugars were maxinmu®eedless during
both the seasons i.e. rainy (7.3 %) as well asewis¢ason (7.8 %) and minimum in
Florida Seedlings [rainy season (3.0 %); winteseaa4.7 %)]. The maximum acidity
was observed in Patialo during both the seasonsreal, minimum in Khaja during

rainy season and in Arka Mridula during wintersea

Under Maharashtra conditions, Meegtaal. (2013) recorded maximum TSS
(11.56°B), total sugars (7.36 %) and non-reducing sugh83(%) in cv. Lalit and
maximum acidity (0.48 %) and reducing sugars (3®1were observed in genotypes
FRSG-R and FRSG-R respectively. Whereas, minimum TSS (8°8), acidity (0.41
%), total sugars (5.67 %), reducing sugars (4.34#4) non-reducing sugars (1.17 %)
were observed in FRSG;AFRSG-R FRSG-R, (FRSG-R, FRSG-R) and FRSG-R

respectively.

In another study, Singdt al. (2013) reported that acidity varied between 0.512
per cent (Lalit) and 0.879 per cent (Shweta), wagrd SS was maximum in Hisar
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Surkha (15.0B) followed by Lucknow-49 (13.2B), Lalit (12.8°B) with minimum in
Allahabad Safeda (11%B) followed by Shweta (11.9B).

According to Kuldeep (2014), the maximum reducsugars (7.28 %), total
sugars (11.36 %), TSS (13.38) and minimum acidity (0.164 %) was found in
Lucknow-49, whereas maximum non reducing suga(%) and acidity (0.836 %)
was observed in Allahabad Safeda and Banarasi Surkkpectively. The minimum
total sugars (8.20 %) and non reducing sugars @&)L@ere observed in Gorakh Bilas
Pasand, whereas, reducing sugars (4.98 %) and TISZ)(°B) were minimum in Lalit

and Apple Colour, respectively.

Ajanget al. (2016) observed maximum TSS (13.58 %), total s(aB %) and
reducing sugars (7.99 %) in cv. Allahabad Safeddleaminimum in cv. Red Guava
[TSS (11.66%); total sugars (10.31 %); reducingassi6.96 %)], whereas, acidity was
maximum in cv. Red Guava (0.46 %) and minimum inLaxcknow-49 (0.35 %).

Variation in TSS ranged between 8.20 per centeimotype MPUAT Sel-1 and
6.68 per cent in genotype RCGH-1, while acidity waasximum in Arka Kiran (0.47
%) and minimum in Allahabad Safeda (0.23 %), whereaducing sugars (3.58 %),
non reducing sugars (3.20 %) and total sugars (8Yvere minimum in genotype
MPUAT Sel-1, while reducing sugars (7.78 %) andltetigars were maximum in Arka
Kiran with maximum non reducing sugars was obselmedenotype RCGH-7 (6.20
%), according to a report from Patharvhatta (Dudiey., 2016).

Mehtaet al. (2016) reported maximum TSS (11.82) and total sugars (7.38
%) in Pant Prabhat followed by Lucknow-49 [TSS (B°B) and total sugars (7.16
%)] and Allahabad Safeda [TSS (10°B) and total sugars (6.98 %)]. The acidity was
found to be maximum in Allahabad Safeda (0.60 %p¥eed by Lucknow-49 (0.53 %)
and Pant Prabhat (0.27 %).

The maximum TSS was recorded in Hisar Surkha #12B3 was assessed by
Pandeyet al. (2016). Likewise, some introductions of guavaavevaluated by Singét
al. (2016a) in arid conditions of Western Rajasthad abserved highest TSS in
‘MPUAT Sel. 1’ (20.4°B), whereas, acidity was highest in ‘Lalit’ (0.69%)d total
sugars were highest in ‘Red Fleshed’ (10.16%).
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Tiwari et al. (2016) studied five varieties of guava for trehiemical parameters
and observed maximum titrable acidity and TSS ital#dbad Safeda (0.63%) and
Lucknow-49 (13.0B), respectively whereas minimum in Lucknow-49 (@4 and

Shweta (11.17B), respectively.

Likewise, several other reports indicate a consiole degree of variation in
major biochemical constituents (total sugars, redynon-reducing sugars, acidity
etc.) in fruits of guava cultivars and selectioB&dlekar and Chalak, 2017; Kumetr
al., 2017; Singlet al., 2017; Talanget al., 2017; Mehteet al., 2018; Ulemaleet al.,
2018).
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Chapter-3
MATERIALS AND METHODS

The present study titletCharacterizing some guava Psidium guajava L.)
cultivars and hybrids” wasconducted during the year 2017 and 2018 at thedRabi
Horticultural Research and Training Station, Dhluém, Sirmour. The details of the
materials used and methodologies employed to eaebatstudies have been described

under following heads:
3.1 GEOGRAPHICAL FEATURES

Regional Horticultural Research and Training $tatiDhaulakuan is located
between 35.5°N latitude and 77.5°E longitude atebavation of 468 metres above
mean sea level in the sub-tropical, sub-montandamdhill zone of Himachal Pradesh.

3.2 EXPERIMENTAL DETAILS
3.2.1 Plant Material

The present study was carried out on eight yearstolol layered bearing trees
planted at a distance of 5 x 5 metres during ragason. Thirty six guava trees uniform
in growth, vigour, productivity, free from insegbest and diseases and growing
apparently under healthy conditions, were seleftiedhis investigation. Observations
were recorded on plant growth, foliage, flowerimpipysico-chemical, fruit and seed
characters during rainy season on nine differeawgtlcultivars and hybrids i.e Punjab
Hybrid-1 (H-1), Punjab Hybrid-2 (H-2), CISH-G-1, lita(CISH-G-3), Allahabad
Safeda, CISH-G-4 (Shweta), Lucknow-49 (Sardar)aH&afeda, and Hisar Surkha and
each one having four replications. The experimes \&id out on bearing guava trees

in a Randomized Block Design.
3.3 OBSERVATIONS RECORDED

The observations in respect of the plant growtiiage, flowering, fruit and
seed characters were recorded following UPOV tesstedjnes (Anonymous, 1987) and

general standard procedures detailed below:



3.2.2 Material under study

Table .1 List of guava cultivars and hybrids:

S. No.| Cultivars/Hybrids Parentage
1. | Punjab Hybrid-1 (H-1)| Portugal x Lucknow-49 ¥ Apple Colour
2. | Punjab Hybrid-2 (H-2)| Portugal x Lucknow-49 £XApple Colour
3. | CISH-G-1 Chance seedling selection
4. | Lalit (CISH-G-3) Selection from half - sib populati of Apple Colour
5. | Allahabad Safeda Open pollinated seedling
6. | CISH-G-4 (Shweta) Selection from half - sib popaatof Apple Colour
7. | Lucknow-49 (Sardar) | Open pollinated seedling selection from Allahabad
Safeda
8. | Hisar Safeda Allahabad Safeda x Seedless
9. | Hisar Surkha Apple Colour x Banarasi Surkha

3.3.1 Tree characters

Only healthy and bearing guava trees were selesmeldsubjected for further

evaluation. The different characters studied avergbelow:

3.3.1.1 Tree height

The tree height was recorded by placing a marladboo pole on the soil
surface near the base to the top of the plantfamtieight was measured in metres (m).

3.3.1.2 Trunk girth

The trunk girth was marked with yellow paint atd® above ground level with

the help of measuring tape and expressed in cetnémEm).

3.3.1.3 Tree spread

The horizontal distance from one end of the cantpyhe other end was
recorded in two directions viNorth-South and East-West with the help of a marked

bamboo pole which was then measured in metres (wh)tl@eir mean was recorded.
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PLATE 1

ERECT SPREADING

DROOPING

ATTITUDE OF BRANCHES



3.3.1.4 Tree volume

The volume of the canopy was calculated by usirg fttrmula given by

Westwood (1993) and expressed in cubic metrés (m
i) For a tree which was taller than its width
Volume = 4/3ral?
i) For a tree which was wider than its height
Volume = 4/3ra’b

Where;
T =3.1428

a = % of major axis (height)
b = %% of minor axis (spread)
3.3.1.5 Attitude of branches

The attitude of branches was described with the bestandard descriptor for
guava prescribed by UPOV (The International Uniamn the Protection of New
Varieties of Plants) (Anonymous, 1987). Accordindhe trees were classified as erect,
spreading and drooping (Plate 1).

\( |

Erect Spreading Drooping

3.3.1.6 Inter-nodal length of twigs

The inter-nodal length of four randomly selectedrent season’s shoots on
each experimental tree was calculated by dividivegshoot length measured at the end
of the growing season with total number of intede® and was expressed in

centimetres (cm).
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3.3.1.7 Stem thickness

The thickness of stem was measured by randomlgtsegefour fully developed
shoots from each direction and assigned as per U&X¢riptor (Anonymous, 1987)
i.e. thin, medium and thick.

3.3.1.8 Extension growth of twigs

Four shoots of current season’s growth were rangoselected from the
periphery of the trees under each treatment imtbeth of September and their length
was measured with the help of measuring tape. €hgth of twigs was recorded,

computed and expressed in centimetres (cm).
3.3.1.9 Twig diameter

The twig diameter of four randomly selected curre@ason’s shoots on each
experimental tree was measured from the base, en@dll top of the shoot by using

vernier calipers and average value was calculatdceapressed in centimetres (cm).

3.3.1.10 Colour of young twigs

Colour of young twigs was assigned visually as p#POV descriptor
(Anonymous, 1987) i.e. green, green with red sseald dark red.

Green Green with red streaks

3.3.2 Foliage characters

A total of four leaves sampled randomly from allredtions from each
individual tree were used for characterization @waluation. The traits considered
were of qualitative nature, listed according to réegof subjectivity. Different leaf
characters studied are listed below:
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3.3.2.1Leaf blade length

Average of four mature leaves measured from thee ha the tip of the leaf
blade was calculated and expressed in centimetnesgnd were assigned category as
per UPOV descriptor (Anonymous, 1987) i.e. shott)(cm) and long (>10 cm).

3.3.2.2Leaf blade width

Average of four mature leaves measured at thesivjolgint was worked out and
expressed in centimetres (cm) and categorized _EPOV descriptor (Anonymous,
1987) i.e. narrow (<4 cm) and broad (>4 cm).

3.3.2.3Length/width ratio of leaf blade

Length/width ratio of leaf blade was measured hydilng the leaf blade length
by the leaf blade width and categorization as peOW descriptor (Anonymous, 1987)
was done as narrow (<2.5 cm) and broad (>2.5 cm).

3.3.2.4 Spacing of secondary veins
The leaves were observed visually to find out whethe spacing of secondary
veins was close, medium or wide.

3.3.2.5 Leaf area

Four fully expanded leaves from each experimentaé twere randomly
collected in the month of July and leaf area wasnmed with CI-202 Portable Laser
Leaf Area Meter and the values were expressed erage leaf area per leaf in square

centimetres (cA).
3.3.2.6Anthocyanin colouration of young leaf

The anthocyanin colouration of young leaf was as=ig as per UPOV

descriptor (Anonymous, 1987), based on visual ofagien i.e. absent and present.

Absent Present
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3.3.2.7Intensity of anthocyanin colouration of young leaf

Intensity of anthocyanin colouration of young leeds assigned visually and

categorized as per UPQV descriptor (Anonymous, 1B87weak, medium and strong.
3.3.2.8 Shape of mature leaf

Shape of mature leaf was observed visually andgasdi as per UPOV

descriptor (Anonymous, 1987) i.e. round, ovate, valb®, trullate, obtrullate and

OXORON()

Round Ovate Obovate Trullate

oblong.

Obtrullate Oblong

3.3.2.9 Leaf base shape

The leaf base shape was assigned as per UPOV mtes¢Anonymous, 1987)
i.e. obtuse, round and cordate.

NN

Obtuse Rounded

Cordate
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3.3.2.10 Leaf apex shape

The leaf apex shape was assigned as per UPOV plesqAnonymous, 1987)
i.e. attenuate, apiculate, acute, obtuse and ralinde

AN \/R/z\

Attenuate Apiculate Acute Obtuse Roundec

3.3.2.11 Leaf colour

Leaf colour was assigned visually as per UPOstdptor (Anonymous, 1987)

i.e. green group and greyed red purple group.
3.3.2.12 Green colour of leaf

Green colour of leaf of already selected guavadsawas assigned as per
colour chart of Royal Horticultural Society (Wilsot941) i.e. yellow green, grey

green, green and dark green.
3.3.2.13 Relief of surface on upper side

The relief of surface on upper side of leaves weterchined by using finger
touch and category was assigned as per UPOV dasc{ignonymous, 1987) i.e.

smooth, medium and wrinkled.
3.3.2.14 Pubescence on the lower side of fully deyged leaf

Pubescence on the lower side of fully developetes assigned as per UPOV
descriptor (Anonymous, 1987). Accordingly, classesxe made as absent or very

sparse, sparse, medium, dense and very dense.
3.3.2.15 Undulation of leaf margin

The undulation of leaf margin was observed visualiy assigned as per UPOV
descriptor (Anonymous, 1987) i.e. absent and ptesen
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3.3.2.16 Degree of undulation of leaf margin

The degree of undulation of leaf margin was assignsually and categorized

as per UPOV descriptor (Anonymous, 1987) i.e. weaglium and strong.
3.3.3 Flower characters

A total of four representative branches well sgraeound the periphery of the
trees were selected from each individual tree aptewsed for characterization and

evaluation in the month of April for the followirgarametres:
3.3.3.1 Season of flowering
3.3.3.1.1 Initiation of flowering

The day when 15 per cent flowers have opened wasidered as the date of

initiation of flowering.
3.3.3.1.2 End of flowering

The day when >75 per cent flowers have opened wasidered as the date of
end of flowering.

3.3.3.1.3 Duration of flowering

The time period between the date of initiationlofering to the date of the end

of flowering was considered as the duration of #owg.
3.3.3.2 Predominant number of flowers in infloresaece

The predominant number of flowers in inflorescen@s counted in randomly
selected four branches. Number of flowers in irfsmence was recorded by selecting

the number which had more frequency as comparethtos.
3.3.3.3Flower size

The flower size was recorded by taking length andtiwof the flower and
observations so recorded were averaged and categasyassigned as per UPOV

descriptor (Anonymous, 1987) i.e. small, medium knge.
3.3.3.4 Number of fully developed petals

The number of fully developed petals was countedamdomly selected four
flowers. Number of petals was recorded by selecthry number which had more

frequency as compared to others i.e. few, mediutmaany.
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3.3.3.5Staminoid petals

The staminoid petals were categorized as per UPE&3¢rgptor (Anonymous,

1987) i.e. absent and present.

3.3.4 Fruit (morpho-physical) characters
A total of five fruits were selected randomly froafl directions from each

individual tree and observations so recorded weeeaged.
3.3.4.1 First harvesting date

The time period of first harvesting of fruits wasneidered as the first

harvesting date of fruiting.
3.3.4.2 Period from initiation of flowering to first harvesting

The period from initiation of flowering to first haesting was recorded by
counting the days from date of initiation of flowey to fruit maturity and assigned
category as per UPOV descriptor (Anonymous, 19&)short (<120 days), medium
(121-140 days) and long (>140 days).

3.3.4.3Fruit length

At the physiological stage of maturity, five matdiréruits were randomly
selected. The fruit length was measured in centasefcm) with the help of vernier
calipers from base to apex and category was ashigse per UPOV descriptor

(Anonymous, 1987) i.e. short (<4 cm), medium (4dr§ and long (>6 cm).
3.3.4.4Fruit width

Width of the same fruits, which were used for measulength, was recorded
by measuring distance between cheeks of fruits thiéhhelp of vernier calipers and
was expressed in centimetres (cm) and categorizedpex UPOV descriptor
(Anonymous, 1987) i.e. narrow (<4 cm), medium (@.dm) and broad (>6 cm).

3.3.4.5Length/width ratio

Length/width ratio was measured by dividing thetftength by the fruit width
and category was assigned as per UPQOV descriptmnymous, 1987) i.e. narrow (<1
cm), medium (1-1.2 cm) and broad (>1.2 cm).
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3.3.4.6Fruit weight

Five selected fruits taken for recording the frsite data were weighed on
electronic top pan balance and the average frugtwevas expressed in gram per fruit
(gffruit).
3.3.4.7 Stalk length

The stalk length was measured from the base o$tddk to the tip of the stalk
by using vernier calipers and expressed in centeadtm) and category was assigned
as per UPOV descriptor (Anonymous, 1987) i.e. s@x&t5 cm) and long (>1.5 cm).

3.3.4.8Size of sepals

Size of sepals was measured by using vernier calipead expressed in
millimetres (mm) assigned as per UPOV descriptonaidymous, 1987) i.e. small,

medium and large.
3.3.4.9 Diameter of calyx cavity

The diameter of the calyx cavity was measured byige calipers after cutting
the ripe fruit length-wise into two equal halvedaxpressed in centimetres (cm) and
then categories were assigned as per UPOV desc(imnymous, 1987) i.e. small

and large (Plate 2).

3.3.4.10 Prominence of neck

The prominence of neck category was assigned asUp¥DV descriptor
(Anonymous, 1987) i.e. absent and present (Plate 2)

3.3.4.11 Fruiting habit
The fruiting habit was categorized visually as pePOV descriptor
(Anonymous, 1987) i.e. axillary/lateral bearinglaarminal bearing.
3.3.4.12 Fruit size uniformity
The fruit size uniformity was assigned based onalisbservations.
3.3.4.13 Fruit shape ~

Fruit shape (Plate 2) was assigned as per UPOVfigeEsc(Anonymous, 1987)
i.e. pomi (round) and pyriform (pear shaped).
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PLATE 2

A. DIAMETER OF CALYX CAVITY

B. PROMINENCE OF NECK

SMALL (<1 CM)

LARGE (=1 CM)

ABSENT

PRESENT

C. FRUIT SHAPE

POMI (ROUND)

D. COLOUR OF PEEL

YELLOW
WHITE

PYRIFORM
(PEAR SHAPED)

GREYED
YELLOW

YELLOW
GREEN

RED
ELUSH

PURPLE




PLATE 3

A. RELIFF OF FRUIT SURFACFE B. RIDGED COLLAR AROUND CALYX
CAVITY

SMOOTH ROUGH CONSPICUOUS INCONSPICUOUS

C. LONGITUDINAL RIDGES

ABSENT PRESENT PROMINENT

D. LONGITUDINAL GROOVES

ABSENT PRESENT




3.3.4.14 Fruit shape at stalk end

The fruit shape at stalk end was assigned as p@\VUdescriptor (Anonymous,

1987) i.e. broadly rounded, rounded, truncate, tediand necked.

ARV VIAVAVAN

Broadly rounded Rounded Truncate Pointed Necked

3.3.4.15 Colour of peel

Colour of peel of guava fruits was assigned as qmour chart of Royal
Horticultural Society (Wilson, 1941) i.e. yellow v, greyed yellow, yellow green,
red blush and purple (Plate 2).
3.3.4.16 Relief of fruit surface

The relief of fruit surface was determined by usfimger touch and was then
categorized as per UPQV descriptor (Anonymous, 1987 smooth and rough (Plate
3).

3.3.4.17 Ridged collar around calyx cavity

The ridged collar around calyx cavity was assigweslally as per UPOV
descriptor (Anonymous, 1987) i.e. inconspicuous @nispicuous (Plate 3).

3.3.4.18 Longitudinal ridges

The longitudinal ridges category was visually olkedr and category was
assigned as per UPOV descriptor (Anonymous, 1987) absent, present and
prominent (Plate 3).

3.3.4.19 Prominence of longitudinal ridges

The prominence of longitudinal ridges was obsemisdally and category was

assigned as per UPQV descriptor (Anonymous, 1987veak, medium and strong.
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3.3.4.20 Longitudinal grooves

Presenceor absence of longitudinal grooves (Plate 3) wasigasd as per
UPOV descriptor (Anonymous, 1987).

3.3.4.21 Core diameter

The sample fruit was cut longitudinally and corardeter was measured by

using vernier calipers and expressed in centimétras.
3.3.4.22 Thickness of outer flesh in relation to ce diameter

The sample fruit was cut longitudinally and theckmess of mesocarp and
endocarp was measured by a vernier calipers anee®sqd in centimetres (cm) and
was categorized as per UPOV descriptor (Anonyma@a8y7) i.e. thin, medium and
thick (Plate 4).

3.3.4.23 Colour of flesh

Colour of flesh of guava fruits was assigned as @#our chart of Royal
Horticultural Society (Wilson, 1941) i.e. white, Iigav white, greyed orange, red and
red purple (Plate 4).

3.3.4.24 Evenness of colour of flesh

The evenness of colour of flesh was assigned \Wsaalper UPOV descriptor

(Anonymous, 1987) i.e. even and mottled.
3.3.4.25 Discoloration of flesh after cutting

The discoloration of flesh after cutting was assejrvisually as per UPOV

descriptor (Anonymous, 1987) i.e. absent and ptesen

3.3.4.26 Puffiness

The puffiness of fruit pulp was assigned as per MRI®scriptor (Anonymous,
1987) i.e. absent and present (Plate 4).

3.3.4.27 Muskiness

The muskiness of fruit was assigned as per UPO\riésr (Anonymous,

1987) i.e. absent and present.
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PLATE 4

A. THICKNESS OF OUTER FLESH IN RELATION TO CORE DIAMETER

WHITE

B. COLOUR OF FLESH

MEDIUM

YELLOW
WHITE

GREYED
ORANGE

C. PUFFINESS

THICK

RED
PURPLE

ABSENT

PRESENT




3.3.4.28 Flavour

The flavour of fruits was evaluated by the paneljufges by giving their
opinion and categorization was done as per UPOYriggsr (Anonymous, 1987) i.e.

mild and strong.
3.3.4 Yield characters
3.3.5.1 Fruit yield per tree

The final yield of fruits in different cultivarsnd hybrids was recorded at the
time of harvest by weighing the total fruits retinin particular tree. The yield was

expressed in kilograms per tree (kg/tree).

3.3.5.2Yield efficiency

The vyield efficiency of each cultivar and hybrididied was calculated as per
the method given by Westwood (1978) and expressed/énf TCSA using the
formula:

Fruit yield (g/plant)
Yield efficiency (g/ciTCSA) =

Trunk cross sectional area (Qm

3.3.6 Fruit (biochemical) characters

Five matured fruits selected randomly from eachke trwere used for

determination of following biochemical constituents
3.3.6.1 Total soluble solids

Total soluble solids (TSS) content was estimatgdusing an “Erma—Hand
Refractometer” (0 to 32B) by placing a drop of guava juice squeezed from ftuit
flesh (at full ripe stage) on its prism and TSS whtined from direct reading of the

refractometer and expressed°irix.
3.3.6.2 Titratable acidity

The titratable acidity of guava pulp was deterrdibg the standard method of
Ranganna (1995) and category was assigned as [@2V descriptor:
a) Low (<0.3-0.5 %)
b) Medium (0.5-0.7 %)
c) High (0.7-1.0 %)
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The following reagents were used for the deternonadf titratable acidity.
1. Standard NaOH solution (0.1 N)
2. 1% phenolphthalein solution

Extraction of guava juice

The fresh guava pulp (25 g) was taken in 250 ndkbe and then it was
homogenized with distilled water in blender. Thenogenized pulp was then filtered
and transferred to a 250 ml volumetric flask anel\tblume was made up to the mark
with distilled water.

Procedure

Pulp solution (10 ml) was taken in a conical fla3kvo to three drops of
phenolphthalein indicator was added and then tinecabflask was shaken vigorously.
It was then titrated immediately with 0.1N NaOHrfra burette till a permanent pink
colour appeared. The volume of NaOH solution reglifor titration was noted from

burette reading. Per cent titratable acidity wakuated by using the following

formula:
TxNxVxE
Acidity (%) = x 100
Vox W x 1000
Where,
T = Titre value
N = Normality of NaOH
Vl = Volume made up
E = Equivalent weight of predominant acid (Citric
Acid)
V2 = Volume of extract
wW = Weight of sample (g)

3.3.6.3 Total sugars

The sugar content of the fruit was determined blymetric method based on
the principle that sucrose content of fruit is ditatively hydrolyzed to glucose and
fructose in the presence of hydrochloric acid astipe method suggested by Ranganna
(1995).
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The remnant of the 200 ml extract left from tidfale acidity was taken in a 250
ml volumetric flask and 5 ml of 45 per cent standaad acetate was added. After 5-10
minutes, 5 ml of 22 per cent potassium oxalate added to precipitate the excess of
lead acetate and volume was made 250 ml followethbfiltration of the solution.
Afterwards, 50 ml of the filtrate was taken and fojgzed by adding 5 ml of
concentrated HCI. The solution was left overnigirttiydrolysis at room temperature.
The next day, the excess of HCl was neutralizedh waturated 1 per cent NaOH
solution and final volume of 250 ml with distilledlater was made. The total sugars
was then estimated by titrating boiling mixtureSoiml each of Fehling A and Fehling
B against hydrolyzed solution using methylene taAseindicator. The end point was
indicated by the appearance of brick red coloure Tt¢tal sugars was expressed as

percentage of fresh weight of fruit pulp.

*Factor Dilution
Total sugar (%) = »100
Titre valuex Weight/Volume of sample

*Factor = 0.05
3.3.6.4 Reducing sugars

The remaining unhydrolyzed, deleaded and clarifieldition obtained from the
total sugars estimation was titrated against argpgolution of 5 ml each of Fehling A
and Fehling B using methylene blue as an indidg@®anganna, 1995). Reducing sugars
content was expressed as percentage of fresh midiv
* Factor X Dilution

Reduci %) = x 100
educing sugars (%) Titre value X weight of sample taken

“Factor = 0.05

3.3.6.5 Non-reducing sugars

The amount of non-reducing sugars was calculatesubyracting the reducing
sugars from total sugars and multiplying the ddfere by a standard factor i.e. 0.95.

The results were expressed as per cent sugars.

Non — reducing sugars (%) = (total sugars — reducing sugars) X 0.95
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3.3.7 Seed descriptor
3.3.7.1 Number of seeds/fruit

The pulp of fruit was made into pieces and boiledhot water for 15 minutes.
Later, the seeds were separated by using ordinewg $< 20 mm) and the number of
seeds were counted and assigned as per UPOV des¢Aponymous, 1987) i.e. few
(<50), medium (51-250) and many (>250).

3.3.7.2 Seed weight/fruit

The seed weight per fruit were recorded by an etattbalance and expressed
in grams (g).
3.3.7.3 Seed size

The seed size was recorded by taking length anthvatlthe seed by using

vernier calipers and observations so recorded weeeaged and category assignment

was done as per UPOV descriptor (Anonymous, 1987¥%mall, medium and large.

3.3.7.4 Seed hardness

Hardness of seed was determined by a panel of gudigeugh organoleptic test
and expressed as hard, medium and soft.

3.3.7 Statistical analysis

The data generated from these investigations wppgopriately computed,
tabulated and analyzed by using MS-Excel and OPSTAIE mean values of data
were subjected to analysis of variance as procsdoudined by Gomez and Gomez
(1984) for Randomized Block Design. Critical diffece was calculated at 5 per cent

level of significance.

ANOVA for RBD (Randomized Block Design):

Source of Degree of Sum of Mean sum of Feal
variation freedom squares squares
Treatments (t-1) S M= S/ (t-1) M/ Me
Replications (r-1) S M,= S/ (r-1) M, /M
Error (r-1)(t-1) S Me = S/ (r-1)(t-1)
Total (rt-1) S
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Where,

q
1]

Number of replications

—
]

Number of treatments

= Sum of squares due to replications

= Sum of squares due to treatments

= Sum of squares due to error

Total sum of squares

= Mean sum of squares due to replications

= Mean sum of squares due to treatments

- R Y I )
I

= Mean sum of squares due to error

The replication and treatment mean sum of squame wested against error

mean squares by ‘F’ test at (r-1), (r-1) (t-1) 4&rd), (r-1) (t-1) degree of freedom for
RBD at 5% level of significance.

The calculated F-values were compared with tabdl&tevalue. When F- test
will be found significant, critical difference wible calculated to find out the superiority
of one treatment over the others.

The standard error and critical difference shall becalculated as follow:

CDo.os5 = S.E. (d) X (b.05) (r-l) (t-l) df

SE (d) + — N 2Melr
JMelr

SE (m) + =
Where,
SE (m) £ = Standard error of mean
SE (d) + = Standard error of difference
CDo 05 = Critical difference at 5 per cent level of sigcdince
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Chapter-4
RESULTS AND DISCUSSION

The present investigatiofCharacterizing some guava Psidium guajava L.)
cultivars and hybrids” was carried out at the Regional Horticultural Reske and Training
Station, Dhaulakuan of Dr Yashwant Singh Parmawéhsity of Horticulture and Forestry,
Nauni, Solan during the year 2017 and 2018.

The experimental results obtained were statisgicallalyzed and the findings of

investigation are presented and discussed undéoltbwing headings:
4.1 CHARACTERIZATION

4.1.1 Tree characters

4.1.2 Foliage characters

4.1.3 Flower characters

4.1.4 Fruit (morpho-physical) characters

4.1.5 Yield characters

4.1.6 Fruit (biochemical) characters

4.1.7 Seed characters
4.2 POMOLOGICAL DESCRIPTION OF GUAVA CULTIVARS AND HYBRIDS
4.1 CHARACTERIZATION
4.1.1 Tree characters

The observations recorded on various tree growtlradters of guava cultivars and

hybrids under study are presented and discussdiie(Za3 and Plate 5) as under:
4.1.1.1 Tree height

A significant variation in tree height was obsenadong different guava cultivars
and hybrids. The pooled value of tree height wasxdomaximum (5.57 m) in ‘Allahabad
Safeda’ which was statistically at par with ‘CISHiG (5.49 m), ‘Lalit’ (5.15 m) and
‘Lucknow-49’ (5.12 m) whereas, minimum (3.80 m) meaooled value was observed in



‘Hisar Safeda’ which was statistically at par wiunjab Hybrid-1' (4.14 m), ‘Hisar Surkha’
(4.19 m) and ‘CISH-G-4’ (4.20 m). The overall mdantree height was recorded as 4.73 m.

In both the years of investigation (2017 and 2018, maximum tree height (5.23 m
and 5.91 m) was also recorded for ‘Allahabad Safeaa minimum tree height (3.52 m and
4.08 m) was found in ‘Hisar Safeda’ as comparedth®r remaining cultivars and hybrids
(Table 2).

4.1.1.2 Trunk Girth

Among the nine guava cultivars and hybrids, thelgmoalue of trunk girth was
highest (53.27 cm) in ‘Allahabad Safeda’ which vegatistically at par with ‘Lucknow-49’
(50.68 cm). Whereas, the corresponding pooled velag recorded minimum in ‘Punjab
Hybrid-2’ (41.10 cm), and all cultivars and hybridere at par. Mean value of trunk girth
was determined as 45.41 cm.

In 2017, the trunk girth was found highest in ‘Alibad Safeda’ (50.90 cm) and
minimum in ‘Punjab Hybrid-2" (38.20 cm). Whereas2@18, the maximum trunk girth was
found in ‘Allahabad Safeda’ (55.63 cm) followed ‘hycknow-49’ (53.08 cm) and minimum
in ‘Punjab Hybrid-2’ (44.00 cm).

4.1.1.3 Tree spread

The maximum tree spread (pooled values) in Northt#sqN-S) direction was
observed in ‘CISH-G-4’ (4.78 m) followed by ‘Luckwe49’ (4.74 m), whereas, minimum
pooled value was in ‘Hisar Safeda’ (3.65 m) follaey ‘Lalit’ (4.15 m). The mean value for
this growth characteristic was 4.38 m in N-S di@t{Table 2).

In 2017, the maximum tree spread in N-S directi@s wbserved in ‘CISH-G-4’ (4.73
m) followed by ‘Lucknow-49’ (4.58 m), whereas, mimim in ‘Hisar Safeda’ (3.48 m)
followed by ‘Lalit’ (3.95 m) and ‘Hisar Surkha’ (80 m). In 2018, the maximum tree spread
in N-S direction was observed in ‘CISH-G-4’ (4.90 fallowed by ‘Lucknow-49’ (4.83 m),
whereas minimum was in ‘Hisar Safeda’ (3.83 m)daikd by ‘Lalit’ (4.35 m).

The maximum pooled values in respect of tree spredtast-West (E-W) direction
was observed in ‘CISH-G-4’ (5.69 m) followed by [ahabad Safeda’ (5.50 m) and ‘CISH-
G-1' (5.40 m), whereas, minimum was in ‘Hisar Safe(8.98 m) followed by ‘Lalit’ (4.98

m). The mean value for this growth characteristasWw.17 m in E-W direction (Table 2).
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Table 2. Tree characters of some guava cultivars drhybrids

Characters Tree height (m) Trunk girth (cm) Tree spread (m) Tree volume (m3) Attitude of
branches
2017 2018 Pooled
. . 2017| 2018| Pooled 2017 2018 Pooled 2017 | 2018 Pooled
Cultivars/ hybrids N-S | E-W N-S | EeW! N-S | E-Ww
Punjab Hybrid-1 (H-1) 3.90| 4.38 414 | 4133 47.3544.34 | 4.28| 5.00 453 568 440 531 3746 51.32.39 Drooping
Punjab Hybrid-2 (H-2) 468 | 5.18 4.93 38.20 44.0041.10 | 4.23| 4.88 465 566 444 526 507 71.8D.99 Drooping
CISH-G-1 5.20 | 5.78 549 | 40.40 45.4042.90 | 4.25| 5.03 470 578 448 540 5862 83.00.82 Erect
Lalit (CISH-G-3) 485 | 5.45 5.15| 41.90 47.7544.83 | 3.95| 4.60 435 535 415 498 46,54 67.BB.85 Erect
Allahabad Safeda 5.23| 5.91 5.57 50.90 55.6353.27 | 4.25| 4.93 468 6.08 4.46 550 572 89.608.66 | Spreading
CISH-G-4 (Shweta) 3.92 | 4.48 4.20 39.88 46.2543.07 | 4.73| 5.25 490 6.18 478 5.69 4003 57.48.89 | Spreading
Lucknow-49 (Sardar) 491 | 5.33 5.12 48.28 53.0850.68 | 4.58| 5.00 483 540 474 520 5647 71.%94.20 | Spreading
Hisar Safeda 3.52 | 4.08 3.80 | 41.80 46.8844.34 | 3.48| 3.70 3.83 426 3.6b 3.98 22p4 34.28.40 | Spreading
Hisar Surkha 3.94 | 4.44 419 | 40.98 47.2844.13 | 4.10| 4.88 448 550 428 519 36.62 51l.62.12 Drooping
Mean 4.46 | 5.00 473 | 42.63 48.1845.41 | 4.20| 481 455 553 438 517 4521 64.B1.70 -
CD, s 0.60 | 0.54 0.54 6.100 6.06 5724 0.27 0.31 0pR3 0.26.24 | 0.27| 11.87| 13.2111.85 -
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In 2017, the maximum tree spread in E-W directicss wbserved in ‘CISH-G-4
(5.25 m) followed by ‘CISH-G-1" (5.03 m) and 5.00im‘Punjab Hybrid-1’ and ‘Lucknow-
49', whereas minimum in ‘Hisar Safeda’ (3.70 m)ldaled by ‘Lalit’ (4.60 m). In 2018, the
maximum tree spread in E-W direction was observetCiSH-G-4’ (6.13 m) followed by

‘Allahabad Safeda’ (6.08 m), whereas it was minimarHisar Safeda’ (4.25 m).
4.1.1.4 Tree volume

The volume of tree during both the years was marinfpooled value) in ‘Allahabad
Safeda’ (73.66 ) and it was statistically at par with ‘CISH-G-Ind ‘Lucknow-49’ having
values 70.82 and 64.20°mespectively (Table 2). Whereas, minimum treaunw of 28.40
m® (pooled) was recorded in ‘Hisar Safeda’. Mean &abfi volume was recorded as 54.70

m°.

Data pertaining to this aspect during 2017 shotkatl maximum tree volume (58.62
m®) was recorded in ‘CISH-G-1’ followed by ‘Allahab&hfeda’ (57.72 i and ‘Lucknow-
49’ (56.47 i), whereas, minimum of 22.64°mvas recorded in ‘Hisar Safeda’. In 2018,
maximum tree volume was recorded in ‘Allahabad &zf¢€89.60 ) followed by ‘CISH-G-

1’ (83.02 nf). Minimum tree volume was recorded in ‘Hisar Safedith value of 34.15 th
in 2018 (Table 2).
4.1.1.5 Attitude of branches

Among different guava cultivars and hybrids, braxtshowed drooping to erect
growth habit (Plate 5). Plants in majority of cu#tis and hybrids was found to be of
spreading growth habit in ‘Allahabad Safeda’, ‘CI&H4’, ‘Lucknow-49 and ‘Hisar
Safeda’, whereas, drooping growth habit was obseirvéPunjab Hybrid-1’, ‘Punjab Hybrid-
2’ and ‘Hisar Surkha’ and erect in ‘CISH-G-1" arldlit’.
4.1.1.6 Inter-nodal length of twigs

A significant variation in inter-nodal length (pedl values) was observed among
guava cultivars and hybrids from 3.37 cm in ‘Allaad Safeda’ to the tune of 5.31 cm in
‘CISH-G-4’ with 4.30 cm overall mean inter-nodalntgh of twigs for both the years
(Table 3).

Maximum inter-nodal length of twigs was observed@SH-G-4’ as 5.21 cm and
5.41 cm in 2017 and 2018, respectively and weraifsigntly different from rest of the
cultivars and hybrids under investigation. Whereas)imum was observed in ‘Allahabad
Safeda’ with values of 3.35 cm and 3.39 cm in 28d4d 2018, respectively and these values

were statistically at par with ‘Hisar Surkha’ (Tal3).
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4.1.1.7 Stem thickness

The pooled values ranged from 5.16 cm (Hisar $gfedl7.14 cm (Allahabad Safeda)
with an overall mean value of 6.34 cm over bothybars. The maximum thickness of stem
recorded in ‘Allahabad Safeda’ (7.14 cm) was diatfly at par with ‘Lucknow-49’ (7.08
cm), ‘Punjab Hybrid-1" (7.02 cm) and ‘Lalit’ (6.8dm). Minimum was observed in ‘Hisar
Safeda’ (5.16 cm) and it was statistically at path ‘Punjab Hybrid-2’ (5.39 cm) and
‘CISH-G-4’ (5.64 cm). Same trend for the thicknedésstem was observed during both the
years (Table 3).
4.1.1.8 Extension growth of twigs

Maximum (22.97 cm) pooled value of extension growthwigs was recorded in
‘Allahabad Safeda’ which was statistically highenang all the cultivars and hybrids,
whereas, minimum (12.01 cm) was found in ‘HisarkBat. Significantly least extension
growth of twigs was observed in ‘Hisar Surkha’ andximum in ‘Allahabad Safeda’ during
both the years.
4.1.1.9 Twig diameter

Twig diameter during both the years and pooled e/alas maximum (6.77 mm) in
‘Lucknow-49’ and it was significantly higher thah #he other cultivars and hybrids followed
by ‘Lalit’, ‘Allahabad Safeda’, ‘CISH-G-4’ and ‘Her Safeda’, which recorded 6.49 mm,
6.41 mm, 6.27 mm and 6.22 mm twig diameter, resgegt The minimum pooled twig
diameter (5.72 mm) was found in ‘Hisar Surkha’ whigas statistically at par with ‘Punjab
Hybrid-1' (5.74 mm). Similar trend was observed idgrboth the years of investigation
(Table 3).
4.1.1.10 Colour of young twigs

As vivid from Table 3, colour of young twigs wereuhd to be green in ‘Punjab
Hybrid-1’, ‘Punjab Hybrid-2’, ‘CISH-G-1' and ‘HisaiSurkha’, whereas, green with red
streaks were present in ‘Lalit’, ‘Allahabad Safed&ISH-G-4’, ‘Lucknow-49’ and ‘Hisar
Safeda’.

Various tree characters such as height, growtht,himbe spread and volume were
observed as per UPOV (Anonymous, 1987) guideliiégse characters vary considerably
amongst the guava cultivars and hybrids under sivdgh fell into distinct classes. Among
the nine guava cultivars and hybrids studied, Bdlbad Safeda’ recorded maximum tree
height, tree volume, trunk girth, thickness of st&milar results were obtained by previous
workers (Pateét al., 2011; Dolkaret al., 2014; Kumariet al., 2016). Cultivars are known to

exhibit substantial variation in tree growth. Iretpresent study too, most of the characters
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Table 3. Shoot characters of some guava cultivarsd hybrids

Internodal length of

Extension growth of twigs

Twig diameter

Characters twigs (cm) Stem thickness (cm) (cm) (mm) Colour of
. ) young twigs
Cultivars/hybrids 2017 | 2018| Pooled 2017 2018 Pooldd 2017 2018 Poole@017 | 2018 Poole
Punjab Hybrid-1 (H-1) 4.59 4.56 4.57 6.82] 7.28 7.02 19.y6 18.11 18|94 8 5.65.79 574 Green
Punjab Hybrid-2 (H-2) 479 | 462| 470| 518 560 539 2087 165 18/26 7505.99| 5.93 Green
CISH-G-1 4.61 4.60 4.61 6.15] 6.55 6.35 1791 15.28 16|60 7 5.8 6.09 5.93 Green
Lalit (CISH-G-3) 3.85 3.74 3.79 6.69] 6.93 6.81 18.834  13.p5 15|70 8 6.5 6.40 6.49 Green with red streaks
Allahabad Safeda 3.35 3.39 3.37 7.000 7.28 7.14 2468 21.26 22|97 56.36.46 6.41 Green with red streakg
CISH-G-4 (Shweta) 5.21 5.41 531 5.42] 5.85 5.64 17.68 14.08 15|88 8 6.1 6.35 6.27 Green with red streaks
Lucknow-49 (Sardar) 4.26 4.40 4.33 6.88] 7.26 7.08 18.833  14.59 16/46 16.86.72 6.77 Green with red streaks
Hisar Safeda 4.66 461 4.63 498 5.34 5.16 21.48 16.p6 18{77 7 6.26.17 6.22 Green with red streakg
Hisar Surkha 3.37 3.45 3.41 6.25] 6.60 6.43 12.80 11.21 12j01 55.65.78 5.72 Green
Mean 4.30 4.31 4.30 6.15] 6.52 6.34 19.04 15.B3 17/129 56.1 6.17 6.16 -
CDO'05 0.36 0.23 0.29 0.50, 0.52 0.48 2.68 1.78 2.17 0.17 .20 0 0.17 -
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revealed significant differences. Growth habit bk tguava cultivars and hybrids was
observed to be erect, spreading and drooping. PRVgrdelines (Anonymous, 2016) for
DUS test also indicate spreading growth habit incknow-49’ (Sardar) and green with red
streaks in young twigs of ‘Lalit’ and ‘CISH-G-4" adbserved in the present study. Drooping
nature of ‘Hisar Surkha’ and erect nature of ‘Ladis observed in present study was also
reported by Rarmt al. (2017). The extension growth of twigs was maximuamAllahabad
Safeda’ and the results were in conformity with fimelings of Kumariet al. (2016), who
also reported maximum shoot extension growth italddbad Safeda’ (24.40 cm) under sub-
tropical condition of Himachal Pradesh. Patelal. (2011) also reported maximum shoot
growth in ‘Allahabad Safeda’ (95.50 cm) under midl bonditions of Meghalaya. The
observed variations in growth characters of difiéi@iltivars and hybrids may be influenced
by the genotype, plantation site, management pes;tage of plant etc. Significant variation
in growth parametres characterizing tree form heenbobserved earlier also (Daudtaal .,
1998; Dubeyet al., 2000; Mahaur, 2010; Sharregal., 2010; Lakadest al., 2011; Deshmukh
et al., 2013; Meenat al., 2013; Ulemale and Tamp2015b; Sarkaet al., 2016; Singlet al.,
20164, b).

4.1.2 Foliage characters
4.1.2.1 Leaf blade length

The pooled value for leaf blade length during bihté years was maximum (15.03
cm) in ‘Lalit’ and it was significantly higher thaall other cultivars and hybrids. Whereas,
minimum pooled leaf blade length was recorded irsaf Safeda’ (11.07 cm) and it was
statistically at par with ‘CISH-G-1" (11.51 cm) aftdisar Surkha’ (11.83 cm). Similar trend
was observed during both the years of investiggfi@ile 4).

4.1.2.2 Leaf blade width

A significant variation in leaf blade width was ebged among different guava
cultivars and hybrids with pooled values rangirgrir4.44 cm in ‘CISH-G-1' to 5.60 cm in
‘Hisar Surkha’ which were statistically differentom each other. Same trend for the leaf

blade width was observed during both the yearslérép
4.1.2.3 Leaf length/width ratio

The maximum (2.81) pooled length/width ratio wasoréed in ‘Lalit’ and it was
significantly higher than all the other cultivaradahybrids, whereas, minimum (2.13) in
‘Hisar Surkha'. It was followed by ‘Hisar SafeddRunjab Hybrid-1’, ‘Lucknow-49’,
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‘Punjab Hybrid-2’, ‘CISH-G-4’, ‘Allahabad Safedand ‘CISH-G-1" which recorded 2.17,
2.56, 2.53, 2.53, 2.54, 2.55 and 2.60 pooled kadth to width ratio, respectively (Table 4).
Maximum and minimum values were recorded for ‘Ladibhd ‘Hisar Surkha’, respectively
during both the years.

4.1.2.4 Spacing of secondary veins

Pooled value of spacing of secondary veins rangad 6.19 mm in ‘CISH-G-4’ to
8.29 mm in ‘CISH-G-1’ with an overall mean poolealue of 7.08 mm over both the years.
Maximum value was statistically at par with ‘Punjilybrid-1' (8.24 mm) and ‘Lalit’
(7.99 mm), minimum was statistically at par witAllahabad Safeda’ (6.24 mm), ‘Lucknow-
49’ (6.48 mm), ‘Hisar Surkha’ (6.54 mm) and ‘Punjdlgbrid-2’ (6.64 mm). Similar trend
(Table 4) was observed for spacing of secondargsvai the year 2017. But in 2018, the
minimum value of ‘CISH-G-4’ (6.21 mm) was statistiy at par with ‘Lucknow-49’ (6.31
mm) and ‘Allahabad Safeda’ (6.33 mm).

4.1.2.5 Leaf area

Maximum leaf area was found in ‘Lalit’ with values7.70 cni (pooled), 77.06 cf
(2017) and 72.33 cm(2018), respectively which was significantly highiean all the other
cultivars and hybrids. The minimum mean leaf arfeaoth the years and year 2017 and 2018
was recorded in ‘CISH-G-1’ with values of 45.10%m5.21 and 44.98 cinrespectively

which was significantly lower than all the othetues (Table 4).
4.1.2.6 Anthocyanin colouration of young leaf

As clear from Table 5, anthocyanin colouration ywassent in young leaves among
all the cultivars and hybrids except ‘Punjab Hykzid ‘Lucknow-49’ and ‘Hisar Safeda’

with green coloured young leaves without anthoayaoiouration.
4.1.2.7 Intensity of anthocyanin colouration of yong leaf

The medium intensity of anthocyanin colourationyoting leaf was found in all the
cultivars except ‘Lalit’ with weak intensity. In seof the cultivars and hybrids, anthocyanin

colouration of young leaf was absent.
4.1.2.8 Shape of mature leaf

Variation in leaf shape was found to be obtruliatePunjab Hybrid-1' and ‘Punjab
Hybrid-2’; ovate in ‘CISH-G-4" and ‘Hisar Surkhand oblong in rest of the cultivars and
hybrids (Table 5).
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Table 4. Leaf characters (metric) of some guava diNars and hybrids

Characters Leaf blade Leaf_blade Leaf Iength/width Spacing of_ Leaf area
length width ratio secondary veins (cn)
Cultivars/Hybrids 2017 | 2018 Pooled 2017| 2018 Pooled 2017 2018 Pople017 | 2018 Pooled 2017 2018 Pooled

Punjab Hybrid-1 (H-1) 12.53 | 12.021 12.28 5.13 4.76 495 245 266 256 78/28.21 8.24 | 58.32 51283 54.78
Punjab Hybrid-2 (H-2) 12.25 | 12.27) 12.26 4.87 4.89 488 253 253 253 76/46.82 6.64 | 53.6%5 54.00 53.83
CISH-G-1 1143 | 11,59 11.51 4.48 4.40 4.44 256 2|64 260 5 8/38.23 8.29 4521 4498 45.10
Lalit (CISH-G-3) 15.10 | 14.96/ 15.03 5.50 5.24 5.3Y 2.6 2|87 281 47/88.15 7.99 77.06 7233 74.70
Allahabad Safeda 13.10 | 12.98 13.04 5.14 5.11 5183 255 2|54 255 66]16.33 6.24 | 61.37 60.3% 60.86
CISH-G-4 (Shweta) 13.01 | 13.18 13.09 5.18 5.1% 5.17 251 2|56 2b4 56/16.21 6.19 61.41 61.88 61.65
Lucknow-49 (Sardar) 12.67 | 12.38 12.53 5.07 4.96 500 256 2|51 253 56|66.31 6.48 | 58.2% 55.3F 56.81
Hisar Safeda 10.95 | 11.20 11.07 5.10 5.08 5.09 2.5 2]20 2.17 7 6]46.62 6.54 | 49.82 50.90 50.36
Hisar Surkha 11.78 | 11.87, 11.83 5.58 5.62 5.60 2013 2|16 2013 97/07.21 7.15 59.66 60.72 60.19
Mean 12.53 | 12.50 12.51 5.12 5.02 5.07 245 2|50 248 57|07.12 7.08 58.31 56.86 57.58

CD, s 0.78 | 0.85 0.77 0.32 0.34 0.31 0.16 0.5 0.20 0.7/9.340 0.58 3.20f 5.75 451
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4.1.2.9 Leaf base shape

Leaf base shape was observed so as to classifyab@ftuse, rounded and cordate. It
was observed as rounded in ‘Punjab Hybrid-1’, ‘Rbrjlybrid-2’, ‘Allahabad Safeda’ ‘Hisar
Safeda’, ‘CISH-G-1’, and ‘Lalit’, whereas, obtuse'CISH-G-4’, ‘Lucknow-49’ and cordate
in ‘Hisar Surkha’ (Table 5).

4.1.2.10 Leaf apex shape

As clear from Table 5, leaf apex shape was founetapiculate in ‘Punjab Hybrid-
1’, ‘Punjab Hybrid-2’, ‘Lucknow-49’, ‘CISH-G-4' andHisar Safeda’, whereas, rest were

observed to be obtuse in leaf apex shape.
4.1.2.11 Leaf colour

Leaf colour (Table 5) in all the cultivars and higsrfell in Green Group (137 &138).
4.1.2.12 Green colour of leaf

Slight variation was observed in the shade of myresour of leaf. It was 137 B in
‘Punjab Hybrid-2’; 137 C in ‘Punjab Hybrid-1’, ‘Ldl, ‘Allahabad Safeda’, ‘Lucknow-49’
and ‘Hisar Safeda’; 137 D in ‘CISH-G-4’; 138 A i€ISH-G-1’, whereas 138 B in ‘Hisar
Surkha’.

4.1.2.13 Relief of surface on upper side

Relief of surface on uper side was observed so akssify them as smooth, medium
and wrinkled (Table 5). Most of the cultivars showemooth surfaced leaves, whereas,
‘Punjab Hybrid-2' and ‘Allahabad Safeda’ had mediwough leaf surface. On the other
hand, in ‘CISH-G-1" and ‘Hisar Surkha’, wrinkled pgx leaf surface was observed (Table 5).

4.1.2.14 Pubescence on the lower side of fully deyged leaf

As given in Table 5, pubescence on the lower sidelly developed leaf was found
to be sparse in ‘Lalit’, ‘Allahabad Safeda’ and SE-G-4’, whereas, medium in ‘Punjab
Hybrid-1’, ‘Punjab Hybrid-2’, ‘Lucknow-49’, ‘HisaiSurkha’ and dense in ‘CISH-G-1’ and
‘Hisar Safeda’.

4.1.2.15 Undulation of leaf margins

Undulation of leaf margins was present in all theavp cultivars and hybrids
(Table 5) under study.
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Table 5. Leaf characters (non-metric) of some guaveultivars and hybrids

Characters : Intensity of . Pubescence on . Degree of
Anthocyanln Anthocyanin | Shape of | Leaf base | Leaf apex Leaf Green colour Relief of the lower side of Undulation undulation
colouration of - surface on of leaf

oung leaf colouration of |mature leaf|  shape shape colour of leaf upper side fully developed marains of leaf
Cultivars /Hybrids y young leaf PP leaf 9 margins
. . . . Green | Gre . .
Punjab Hybrid-1 (H-1) Present Medium Obtrullate  Rounded  Apiculate group le;g(r:oup Smooth Medium Present Medium
. . . Green Green grou . .
Punjab Hybrid-2 (H-2) Absent - Obtrullate Rounded  Apiculate group Medium Medium Present Weak
group 137 B
. G G .
CISH-G-1 Present Medium Oblong Rounded Obtusge reen reen group Wrinkled Dense Present Weak
group 138 A
. Green
Lalit (CISH-G-3) Present Weak Oblong Rounded Obtuse Green group Smooth Sparse Present Weak
group 137C
. G G .
Allahabad Safeda Present Medium Oblong Rounded Obtuse reen reen group Medium Sparse Presen Weak
group 137C
. . Green Green grou
CISH-G-4 (Shweta) Present Medium Ovate Obtuse Apiculate group Smooth Sparse Present Weak
group 137D
. Green | Green gro . .
Lucknow-49 (Sardar) Absent - Oblong Obtuse Apiculate group Smooth Medium Present Medium
group 137C
. G G .
Hisar Safeda Absent - Oblong Rounded|  Apiculate reen reen group Smooth Dense Presen Medium
group 137C
. G G . .
Hisar Surkha Present Medium Ovate Cordate Obtusge g:ijg refgggéoup Wrinkled Medium Present Weak
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4.1.2.16 Degree of undulation of leaf margins

Leaf margin undulation to a medium extent waseobed in ‘Punjab Hybrid-1’,
‘Lucknow-49’ and ‘Hisar Safeda’, whereas weak degoé undulation of leaf margins was
present in rest of the cultivars and hybrids.

Leaf characters are commonly used to distinguisth identify various fruit crop
species and varieties. The anthocyanin colouratibryoung leaf was present in all the
cultivars and hybrids except in ‘Punjab Hybrid-2LLucknow-49’ and ‘Hisar Safeda’.
PPVFRA (Anonymous, 2016) also reported anthocyaaolauration of young leaf as present
in ‘Lalit’. However, Singhet al. (2016b) observed presence of anthocyanin colauraif
young leaf in ‘Allahabad Safeda’, ‘Lucknow-49’, ‘lia and ‘CISH-G-4’, whereas, it was
absent in ‘Hisar Surkha’ which was similar to olvsgions made in the present study. The
leaf area of different guava cultivars and hybsidsed from 45.10 chto 74.70 cr Lakade
et al. (2011) reported that the leaf area ranged fro%2nf to 77.50 criin nine guava
genotypes. These findings are largely in line witb reference varieties as per PPVFRA
guidelines for DUS test as they have reported leagith (>10 cm), oblong leaf shape in
‘Lalit’ and width (>4 cm) in ‘Lucknow-49’ and ledéngth/width ratio (>2.5) in ‘CISH-G-4'.
They also reported green leaf colour in ‘Lalit’ aifdlahabad Safeda’, while, ‘Lalit’ and
‘CISH-G-4’ with rounded base shape and obtuse apepe (Anonymous, 2016) which was
similar to the observations recorded in the presardy. Similar variation in leaf characters
has also been reported by many workers (MahaurQ;28harmaet al., 2010; Ranet al.,
2017). The variation among guava cultivars and ikgbin respect of leaf morphology may

be due to the differences in the genetic makeupeasfe guava cultivars and hybrids.
4.1.3 Flower characters

The time and duration of flowering during rainy sea varied among different

cultivars and hybrids (Table 6).
4.1.3.1 Initiation of flowering

The flowering in different cultivars and hybridsremenced at different dates. All the
cultivars and hybrids commenced flowering in laseW of April to first week of May during
2017. ‘Lalit’ and ‘Allahabad Safeda’ were earli¢86" April) to start flowering followed by
‘Punjab Hybrid-1' and ‘CISH-G-4' (27 April), whereas, ‘CISH-G-1' and ‘Hisar Safeda’
were last in initiation of flowering on”‘?May (Table 6).
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Table 6. Time and duration of flowering in some guea cultivars and hybrids

Characters

Initiation of flowering

End of flowering

Flowering duration

(15% flowering) (> 75% flowering) (days)

Cultivar/ Hybrid 2017 2018 2017 2018 2017 2018 Pooled
Punjab Hybrid-1 (H-1) 27/04/2017 03/05/2018 04/06/2017 10/06/2018 3875 823 38.50
Punjab Hybrid-2 (H-2) 28/04/2017 04/05/2018 06/06/2017 13/06/2018 39.7%  0.2% 40.00

CISH-G-1 07/05/2017 14/05/2018 14/06/2017 25/06/2017 3925  2.2% 40.75

Lalit (CISH-G-3) 26/04/2017 02/05/2018 04/06/2017 09/06/2018 3950 8.7 39.13

Allahabad Safeda 26/04/2017 02/05/2018 07/06/2017 14/06/2018 4300  3.7% 43.38

CISH-G-4 (Shweta) 27/04/2017 03/05/2018 05/06/2017 10/06/2018 4050 8.2 39.38

Lucknow-49 (Sardar) 29/04/2017 05/05/2018 05/06/2017 09/06/2018 3750 55® 36.50

Hisar Safeda 07/05/2017 14/05/2018 14/06/2017 21/06/2018 39.25  8.5® 38.88

Hisar Surkha 28/04/2017 04/05/2018 07/06/2017 13/06/2018 4175 0.2% 41.00
Mean - - - - 39.92 39.53 39.72

CDo.s - - - - 1.19 0.87 3.04
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In 2018, cultivars and hybrids commenced floweimd® week of May to ¥ week of May.
Again, ‘Lalit’ and ‘Allahabad Safeda’ were earlie@™ May), whereas, ‘CISH-G-1" and

‘Hisar Safeda’ were last in initiation of flowerir{@4™ May).

4.1.3.2 End of flowering

As given in Table 6, end of flowering during 201@aswobserved on™June till 14
June and 9 June to 28 June during 2018 for different guava cultivars agbrids. Cultivars
and hybrids viz. ‘Punjab Hybrid-1’, ‘Lalit’, ‘CISH5-4’, ‘Lucknow-49’, ‘Punjab Hybrid-2’,
‘Allahabad Safeda’ and ‘Hisar Surkha’ were first complete flowering during2017 and
‘Lalit’, ‘Lucknow-49’, ‘Punjab Hybrid-1' and ‘CISH&-4’ during 2018 as compared to other
cultivars and hybrids. Whereas, ‘Hisar Safeda’ adtbH-G-1' were last to end bloom

among different guava cultivars and hybrids undeestigation during both the years.
4.1.3.3 Flowering duration

Flowering duration (Table 6) for rainy season cm@mged from 36.50 days in
‘Lucknow-49’ to 43.38 days in ‘Allahabad Safeda'rihg both the years and the maximum
pooled value was statistically at par with ‘Hisauriéha’ (41.00 days), ‘CISH-G-1' (40.75
days), whereas minimum pooled value was statitiedlpar with ‘Punjab Hybrid-1' (38.50
days), ‘Hisar Safeda’ (38.88 days), ‘Lalit’ (39.#ldys) and ‘CISH-G-4’ (39.38 days). Same
trend with maximum duration in ‘Allahabad Safedadaminimum duration in ‘Lucknow-49’

was observed during both the years (2017 and 2018).
4.1.3.4 Predominant number of flowers in infloresaece

Table 7 shows that predominant number of flowersyed from 119 to 2.50. The
minimum number (pooled value) of flowers in inflecence were found to be 1.19 in
‘Lucknow-49’ which was at par with ‘CISH-G-1’ (1.41The maximum pooled number of
flowers were found in ‘Allahabad Safeda’ (2.50) ahevas at par with ‘Punjab Hybrid-1’
(2.47) and ‘Punjab Hybrid-2’ (2.31). Similar trem@s recorded in both the years (Table 7).

4.1.3.5 Flower size

Significant variation for flower size was observashong different guava cultivars
and hybrids for both the years. Data shown in Tableveals that maximum mean flower
size during both the years, in 2017 and 2018 wasrmkd in ‘Lucknow-49’ with the values
of 46.90 mm, 47.19 mm and 46.61 mm, respectivetyiawas significantly higher than all
the other guava cultivars and hybrids. Whereasirmim flower size was observed in ‘Lalit’
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with values of 36.12 mm (pooled), 34.66 mm (201@) 87.58 mm (2018), respectively
(Table 7).

4.1.3.6 Number of fully developed petals

Data pertaining to number of fully developed petalgiven in Table 7 and it reveals
that pooled values ranged from 5.44 to 7.47 witloegrall mean value of 6.36 over both the
years. Maximum number of fully developed petals ¥easd in ‘Lucknow-49’ with value of
7.47 (pooled) as well as for both the years 201d@ 2018 with values 7.50 and 7.44,
respectively and was statistically at par with ‘Bi&-4’ (7.34) and ‘Punjab Hybrid-2’
(7.13). Lower pooled values of both years for nundddully developed petals were recorded
in ‘CISH-G-1’ (5.44) followed by ‘Hisar Surkha’ (50), ‘Lalit’ (5.59) and ‘Allahabad

Safeda’ (5.84). Similar trend was observed durioth bhe years of investigation.
4.1.3.7 Staminoid petals

As clear from Table 7, staminoid petals were fotmte present in. ‘Punjab Hybrid-
1’, ‘Punjab Hybrid-2’, ‘CISH-G-4’ and ‘Hisar Surkhduring both the years, whereas, absent
in rest of the cultivars and hybrids.

Similar to foliage characters, some floral chagextalso varied considerably among
guava cultivars and hybrids. The flower initiatisras earliest in ‘Lalit’ and ‘Allahabad
Safeda’, whereas, ‘CISH-G-4’ and ‘Hisar Safeda’ evéaist to initiate flowers (Table 6).
Kumari et al. (2016) also reported ‘Lalit’ and ‘Allahabad Safeda’be early in flowering.
The end of flowering was earliest in ‘Lalit’ (Tab&). Sarkaret al. (2016) reported similar
variation in period of end of flowering. The dumatiof end of flowering ranged from 36.50
to 43.38 days in all the guava cultivars and hybridth ‘Allahabad Safeda’ having longer
duration of flowering and the shorter duration iu¢know-49’. The similar variations in
flowering duration were observed by Kumatial. (2016), Panwar (2012), Sarketr al.
(2016). Sharmat al. (2017) also reported that the flowering duratianged from 33 to 41
days among all genotypes. The large flower sizé wiaximum number of fully developed
petals was observed in ‘Lucknow-49’ and small sikzéower in ‘Lalit’. Singhet al. (2016b)
reported similar variation in flower size as wedl m number of fully developed petals. A
significant variation in flower characters has ds®n observed by Dolkat al. (2014) and
Sahocet al. (2017).
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Table 7. Flower characters of some guava cultivarand hybrids

Characters Predomingnt number of flowers in Flower size Number of fully Staminoid
inflorescence (mm) developed petals petals
Cultivars /Hybrids 2017 2018 Pooled 2017 2014 Pooleg 201y 2018 Pooled 2017 2018

Punjab Hybrid-1 (H-1) 2.38 2.56 2.47 39.17 38.76 38.96 6.38 6.81 6.59 sdpte| Present
Punjab Hybrid-2 (H-2) 2.19 2.44 231 39.82 40.72 40.77 7.06 7.19 7.13 sehte| Present
CISH-G-1 1.44 1.38 1.41 36.91 39.97 39.94 5.2% 5.63 5.44 eAbs| Absent

Lalit (CISH-G-3) 1.75 1.63 1.69 34.66 37.58 36.12 5.44 5.7% 5.59 eAbs| Absent
Allahabad Safeda 2.44 2.56 2.50 39.06 38.63 38.84 5.7% 5.94 5.84 eAbs| Absent
CISH-G-4 (Shweta) 1.75 1.63 1.69 42.01 40.84 41.43 7.31 7.38 7.34 sdpte| Present
Lucknow-49 (Sardar) 1.13 1.25 1.19 47.19 46.61 46.90 7.50 7.44 7.47 eAbs| Absent
Hisar Safeda 1.69 1.88 1.78 42.78 41.82 42.80 6.31 6.44 6.38 eAbs| Absent
Hisar Surkha 1.88 2.25 2.06 42.55 44.39 44 .47 5.38 5.63 5.50 sdpte| Present
Mean 1.85 1.95 1.90 40.46 41.08 40.46 6.26 6.47 6.36 - -

CDqo5 0.33 0.31 0.31 0.85 0.70 0.75 0.50 0.36 0.44 - -
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4.1.4 Fruit (morpho-physical) characters
4.1.4.1 First harvesting date

For rainy season crop, ‘Punjab Hybrid-1' was eatli® harvest the fruits on %2
August and B September during 2017 and 2018, respectively €Ta8). Whereas,
‘Allahabad Safeda’ and ‘Hisar Safeda’ were foundbéolast to harvest the fruits during 2017
(30" August) and 2018 (10September).

4.1.4.2 Period from initiation of flowering to first harvesting

Table 8 clearly shows that the days (pooled valiresn initiation of flowering to
first harvesting ranged from 116.75 days in ‘CISHEGto 129.50 days in ‘Allahabad

Safeda’. All the cultivars were showing similarrtdeduring both the years of investigation.

Table 8. Season and period of fruiting in some guawcultivars and hybrids

Characters First harvesting Period from initiation of flowering
date to first harvesting

Cultivars/ hybrids 2017 2018 2017 2018 Pooled
Punjab Hybrid-1 (H-1) 22/08/2017 05/09/2018 117.25 126.25 121.75
Punjab Hybrid-2 (H-2) 25/08/2017 07/09/2018 119.75 127.25 123.50
CISH-G-1 28/08/2017 09/09/2018 114.25 119.25 116.75
Lalit (CISH-G-3) 24/08/2017 06/09/2018 121.25 128.25 124.75
Allahabad Safeda 30/08/2017 10/09/2018 126.75 132.25 129.50
CISH-G-4 (Shweta) 27/08/2017 06/09/2018 122.75 127.25 125.00
Lucknow-49 (Sardar) 28/08/2017 08/09/2018 122.50 129.25 125.88
Hisar Safeda 30/08/2017 10/09/2018 116.50 120.25 118.38
Hisar Surkha 29/08/2017 09/09/2018 124.50 129.25 126.88

Mean - - 120.61 126.58 123.60

CDo o5 - - 1.43 0.60 1.47

4.1.4.3 Fruit length

Data pertaining to fruit length for rainy seasoaycrs given in Table 9a which reveals
that ‘Lucknow-49’ recorded maximum mean fruit lemdgo the tune of 71.35 mm (pooled
value) and it also produces longer fruits duringhbthe years. The maximum value was
statistically at par with ‘Allahabad Safeda’ (66.4%n) and ‘CISH-G-4’ (67.51 mm). On the
other hand, least pooled fruit length (48.82 mm} whserved in ‘CISH-G-1'. The overall

mean fruit length was recorded 60.70 mm (Table 9a).
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The data depicts that again ‘Lucknow-49’ recordekimum fruit length (72.15 mm)
during 2018 followed by ‘CISH-G-4’ (68.48 mm) andllahabad Safeda’ (67.74 mm) and
these cultivars were statistically at par with eather. Minimum fruit length (50.90 mm)
was observed in ‘CISH-G-1" which was statisticadlly par with ‘Punjab Hybrid-2’ (51.60

mm). Similar trend was followed in the year 201aljle 9a).
4.1.4.4 Fruit width

Significant variation for fruit width was also olrged in guava cultivars and hybrids
as given in Table 9a shows that in rainy seasomglioth the years, maximum pooled fruit
width (69.70 mm) was recorded in ‘Lalit’ and thisasvfollowed by ‘Lucknow-49’, ‘Hisar
Safeda’ and ‘Allahabad Safeda’. Minimum pooled tfvidth (57.90 mm) was observed in
‘Hisar Surkha’ with 63.79 mm as overall pooled frwidth of both the years. Similar trend

was observed in both the years i.e. 2017 as wétl 2818.
4.1.4.5 Fruit length/width ratio

Fruit length to width ratio depicts the fruit shegeefruits with higher values possesses
pyriform shape while lower values indicates roupdn(i) fruit shape. Data pertaining to fruit
length to width ratio for both the years is presenin Table 9a which depicts that maximum
pooled fruit length to width ratio of both the ysavas also noted to be highest in ‘CISH-G-
4’ (1.07) and it was followed by ‘Lucknow-49’ (1.)5Punjab Hybrid-1" and ‘Hisar Surkha’
(2.01). The lowest pooled value for the trait waseyved in ‘CISH-G-1' (0.80) for both the
years and this was statistically at par with ‘Pbrybrid-2’ (0.83) and ‘Lalit’ (0.86).

4.1.4.6 Fruit weight

A significant variation in fruit weight was recodi@mong different guava cultivars
and hybrids Table 9a The mean fruit weight dateakss that ‘Lalit’ (171.71 g) had the
maximum fruit weight (pooled value) and it was éolled by ‘Lucknow-49’, ‘Allahabad
Safeda’ and ‘Hisar Safeda’ which recorded 164.4464,.91 g and 157.90 g fruit weight,
respectively. Lighter fruit weight was noticed iBISH-G-4’ (139.24 g), ‘Punjab Hybrid-1’
(110.75 g), ‘Punjab Hybrid-2’ (105.88 g), ‘Hisar rf€ha’ (105.18 g) and least fruit weight
was recorded in ‘CISH-G-1' (103.29 g) with a mearrall fruit weight of 135.59 g. Similar
trend during both the years was observed for Wweight (Table 9a).
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Table 9a. Fruit (morpho-physical) characters of sora guava cultivars and hybrids

Characters Fruit length (mm) Fruit width (mm) Fruit Length/width ratio Weight of fruit (g)

Cultivars/ hybrids 2017 2018 | Pooled | 2017 | 2018 | Pooled| 2017 2018 | Pooled| 2017 | 2018 | Pooled
Punjab Hybrid-1 (H-1) 60.76 62.78| 61.77| 57.92 59.97 58.94 1.04 1.05 1/0309.50 | 112.00 110.7%
Punjab Hybrid-2 (H-2) 48.09 51.60| 49.85| 58.70 61.23 59.96 0.8p 0.84 0/8304.98 | 106.78 105.88
CISH-G-1 46.74 50.90| 48.82| 59.49 62.10 60.80 0.79 0.82 0/8001.93 | 104.65 103.29
Lalit (CISH-G-3) 59.07 62.08| 60.57| 68.00L 71.38 69.70 0.85 0.87 0/8469.45| 173.98 171.71
Allahabad Safeda 64.58 67.74| 66.16| 66.85 68.68 67.16 0.97 0.99 0/9860.85 | 162.98 161.91
CISH-G-4 (Shweta) 66.54 68.48| 67.51| 61.62 6445 63.04 1.0B8 1.06 1/0237.98 | 140.5Q0 139.24
Lucknow-49 (Sardar) 70.54 72.15| 71.35 67.12 69.13 68.12 1.0b 1.04 1/0863.43 | 165.45 164.44
Hisar Safeda 60.30 62.89| 61.59| 67.08 6879 6791 0.90 0.91 0/9156.55 | 159.25 157.90
Hisar Surkha 57.23 60.15| 58.69| 56.81 58.99 57.90 1.0 1.02 1/0104.35| 106.00 105.18
Mean 59.32 62.08| 60.70 62.62 64.97 63.79 0.95 0.96 0/9934.33 | 136.84 135.59

CDo.0s5 5.90 6.25 5.74 5.06/ 5.06 4.78 0.07 0.07 0.07 30{182.13 | 29.56
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4.1.4.7 Stalk length

As shown in Table 9b, it is clear that the ‘CISHtGaossessed shortest stalk of 21.61
mm, 20.24 mm and 22.98 mm for both the years, 8477 and year 2018, respectively.
Whereas, longest stalk (36.57 mm, 33.83 mm and23®@ for both the years, year 2017
and year 2018, respectively) was recorded in ‘boek-49’. For both the years, ‘Lucknow-
49’ was followed by ‘CISH-G-4’ (34.23 mm) and ‘Pabj Hybrid-2’ (31.64 mm). Short stalk
were observed in ‘Allahabad Safeda’ (29.03 mm)alitL(28.48 mm), ‘Hisar Safeda’ (25.13
mm), ‘Hisar Surkha’ (24.13 mm) and ‘Punjab Hybtid23.95 mm) for both the years.

4.1.4.8 Size of sepals

The size of sepals ranged from 7.61 mm in ‘CISH:Gel 12.66 mm in ‘Hisar
Safeda’ as average of both the years with an dvavarage of 9.70 mm throughout the
investigation period Table 9b. A similar trend tbe year 2017 as well as 2018 was observed
as ‘CISH-G-1' showed minimum value while ‘Allabab Safeda’ showed maximum value

for the size of sepals.
4.1.4.9 Diameter of calyx cavity

Data presented in Table 9b represents that lefst cavity diameter was recorded in
‘CISH-G-4’ during both the years with the mean ealf 11.12 mm. However, maximum
value for the trait was observed in ‘Hisar Safeddh a mean calyx cavity diameter of 16.57
mm of both the years. This value was statisticatlpar with ‘Punjab Hybrid-1’ (14.26 mm),
‘Punjab Hybrid-2’ (15.11 mm), ‘Lucknow-49’ (15.17m), ‘Allahabad Safeda’ (15.34 mm)
and ‘Lalit’ (15.64 mm) during both the years. W& minimum value was statistically at
par with ‘CISH-G-1" (11.64 mm) and ‘Hisar Surkh@2.26 mm).

On the other hand, during the year 2017 and 208 minimum diameter of calyx
cavity was observed in ‘CISH-G-4" with values of.4D0 mm and 11.82 mm, respectively.
Whereas, maximum was found in ‘Hisar Safeda’ wighues of 15.52 mm and 17.62 mm

during year 2017 and 2018, respectively (Table 9b).
4.1.4.10 Prominence of neck

As presented in Table 9b, prominence of neck antbfigrent guava cultivars and
hybrids was absent in all the cultivars and hybddsng both the years.

59



Table 9b. Fruit characters (morpho-physical) of sora guava cultivars and hybrids

Characters Stalk length Size of sepals Diameter of calyx Prominence of
(mm) (mm) cavity (mm) Neck
Cultivars/ Hybrids 2017 | 2018 | Pooled | 2017 | 2018 | Pooled | 2017 | 2018 | Pooled | 2017 | 2018
Punjab Hybrid-1 (H-1) 23.60 2431 23.95 8.92 8.29 8.60 13.07 1545 14.26Absent | Absent
Punjab Hybrid-2 (H-2) 32.05 31.22 31.64 10.52 9.07 9.79 14.31 1591 15.11Absent | Absent
CISH-G-1 20.24 22.98 21.61 7.11 8.11 7.61 10.78 1251 11.64Absent | Absent
Lalit (CISH-G-3) 27.16 29.80 28.48 11.22 9.20 10.21 14.70 16/59  415.6 Absent | Absent
Allahabad Safeda 27.38 30.68 29.03 9.35 8.54 8.94 14.54 1614 15.84Absent | Absent
CISH-G-4 (Shweta) 32.54 35.92 34.23 10.17 8.07 9.09 10.41 11)82 11.12Absent | Absent
Lucknow-49 (Sardar) 33.83 39.32 36.57 10.83 8.65 9.74 14.33 1600 15.17Absent | Absent
Hisar Safeda 24.08 26.18 25.13 13.04 12.2§ 12.66 15.52 17|62 5716| Absent| Absent
Hisar Surkha 22.78 25.48 24.13 11.77 9.45 10.61 11.29 13|24 612.2 Absent | Absent
Mean 27.07 29.54 28.31 10.32 9.07 9.70 13.22 15/03 1402 - -
CDqos 2.56 4.01 3.36 1.09 2.14 1.72 1.06 3.34 2.39 -
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4.1.4.11 Fruiting habit

As shown in Table 9c, terminal and lateral typdroiting habit were observed in all

the cultivars and hybrids under study and as socvanation was observed.
4.1.4.12 Fruit size uniformity

As clear from Table 9c, all the guava cultivars dmytbrids under study exhibited

uniformity in fruit size, by and large.
4.1.4.13 Fruit shape

All the cultivars and hybrids were observed poroutd) in fruit shape except ovate
in ‘Punjab Hybrid-1’, ‘CISH-G-4" and ‘Lucknow-4@s shown in Table 9c.

4.1.4.14 Fruit shape at stalk end

As presented in Table 9c, three type of fruit gisagere observed. ‘Allahabad
Safeda’, ‘Hisar Safeda’ and ‘Hisar Surkha’ showednded fruit shape at stalk end, whereas,
pointed fruit shape at stalk end was found in ‘Abriflybrid-1’, ‘Lucknow-49’ and ‘CISH-

G-4’, while, remaining cultivars were broadly rowadin shape at stalk end.
4.1.4.15 Colour of peel

Fruit peel colour showed least variation amonged#ht cultivars and hybrids under
study Table 9c. Yellow-Green 151 A class was olefor ‘Punjab Hybrid-2’, ‘CISH-G-1’
and ‘Lalit’, whereas, Yellow-Green 145 A class wésund in ‘Punjab Hybrid-1’,
‘Lucknow-49’ and ‘Hisar Surkha’, while two type aflasses were found in ‘Allahabad
Safeda’ (Yellow-Green 153D & 145 A), ‘CISH-G-4’ €low-Green 151 D & 145 A) and
‘Hisar Safeda’ (Yellow-Green 153 A & 145 A).

4.1.4.16 Relief of fruit surface

As shown in Table 9c, fruit surface was found torbegh in ‘Punjab Hybrid-2’,
‘CISH-G-1’, ‘Lalit’, ‘CISH-G-4’, ‘Lucknow-49’' ard ‘Hisar Safeda’, whereas, smooth

surface was observed in ‘Punjab Hybrid-1’, ‘Allalaa Safeda’ and ‘Hisar Safeda’.
4.1.4.17 Ridged collar around calyx cavity

Ridged collar around calyx cavity was found to beonspicuous in all the cultivars
and hybrids except in ‘Hisar Safeda’, it was coagpus (Table 9c).
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Table 9c. Fruit characters (morpho-physical) of sora guava cultivars and hybrids

Characters

i i Prominence of
Fruiting Fruit size Fruit Fruit shape Colour of Rfrlf}: of ':r'ggﬁg gg:laxr Longitudinal longitudinal Longitudinal
habit uniformity shape | at stalk end peel caly ridges ridoes grooves
Cultivars/ hybrids surface cavity g
) . i . . Yellow-Green .
Punjab Hybrid-1 (H-1) Terl_rgltr;?élla nd Uniform Ovate Pointed 145 A Smooth | Inconspicuous Absent - Absent
. . i . i Yellow-Green ,
Punjab Hybrid-2 (H-2) Tean;ltré?;Fnd Uniform (Isc?un:d) RBcr)?J?]?jlgd 151 A Rough Inconspicuous Absent - Absent
CISH-G-1 Terminal and Uniform Pomi Broadly vellow-Green Rough Inconspicuous Absent - P t
Lateral (Round)| Rounded 151 A 9 picuous resen
. i . i Yellow-Green .
Lalit (CISH-G-3) Terl_rgltr;?élla nd Uniform (FIQD(;)umld) g’;ﬁ?}gg d 151 A Rough Inconspicuous Absent - Present
i . i Yellow-Green )
Allahabad Safeda Tean;ltré?;Fnd Uniform (gc?un:]:j) Rounded 153D & 145 A Smooth | Inconspicuous Absent - Present
i . . Yellow-Green .
CISH-G-4 (Shweta) Terl_rgltr;?"lfnd Uniform Ovate Pointed 151D & 145 A Rough Inconspicuous Present Weak Absent
i . . Yellow-Green . .
Lucknow-49 (Sardar) Terl_rgltr;?élla nd Uniform Ovate Pointed 145 A Rough Inconspicuous Present Medium Absent
Hisar Safeda Terl_rgltr;?élla nd Uniform (FIQD(;)umld) Rounded Yellzw&—l(irse in 153 Rough Conspicuous Present Weak Absent
. i . i Yellow-Green )
Hisar Surkha Tean;ltré?;Fnd Uniform (gc?un:]:j) Rounded 145 A Smooth | Inconspicuous Absent - Absent

62



4.1.4.18 Longitudinal ridges

As vivid from Table 9c, longitudinal ridges werkserved in ‘CISH-G-4", ‘Lucknow-

49’ and ‘Hisar Safeda’, while absent in rest of tiétivars and hybrids.
4.1.4.19 Prominence of longitudinal ridges

As the Table 9c showed that longitudinal ridgesesfeund to be weak in ‘CISH-G-4"

and ‘Hisar Safeda’, whereas, it was medium in ‘Lnmk-49’.
4.1.4.20 Longitudinal grooves

Table 9c showed that longitudinal grooves weresgme in ‘CISH-G-1’, ‘Lalit’ and

‘Allahabad Safeda’, while absent in remaining aalts and hybrids.
4.1.4.21 Core diameter

Quality of guava fruit is also judged by size of geed core diameter, as it often
reflects the seed content of the fruit. Fruits wsthaller core and thick flesh are preferred
over fruits with large seed core. Data depictingeadiameter among different cultivars and
hybrids is given in Table 10. Least seed core diam@ooled values) was observed in ‘Hisar
Surkha’ (46.01 mm) and it was statistically at péth ‘Punjab Hybrid-2' (46.84 mm),
‘Punjab Hybrid-1' (47.28 mm), ‘Lucknow-49’ (48.33m) and ‘CISH-G-1' (48.94 mm).
While maximum core diameter among all the cultivansl hybrids was observed in ‘Lalit’
(56.43 mm) and the value was statistically at pdh WCISH-G-4" (51.79 mm), ‘Allahabad
Safeda’ (52.74 mm) and ‘Hisar Safeda’ (54.68 mnan8 trend was observed in both the

years.
4.1.4.22 Thickness of outer flesh in relation to ce diameter

This is an important parametre governing fruit gyah guava. Fruits with thick flesh
are considered desirable as compared to fruits thithflesh. Significant variation in flesh
thickness was noticed among different guava culiivand hybrids. The thickness of flesh
(pooled values) in relation to core diameter rangedth 9.75 mm to 16.88 mm with an
overall mean of 12.36 mm with ‘Lucknow-49’ recordirthickest flesh among all other
cultivars and hybrids (Table 10). Thinnest flestvmm) was observed in ‘CISH-G-4’ and
it was statistically at par with ‘Punjab Hybrid-(10.66 mm) and ‘CISH-G-1' (10.86 mm).

Similar results were obtained for the year 201Wels as year 2018.

4.1.4.23 Colour of flesh
Flesh colour of fruit also showed variation andefidifferent kind of fruit flesh

colours were observed among all cultivars and lagbri‘CISH-G-1' showed Yellow-White
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158 A coloured flesh. Greyed-Red 180 C was obseimetPunjab Hybrid-1’, ‘Punjab
Hybrid-2" and ‘Lalit’, whereas, Greyed-Red 180 B swviund in ‘Hisar Surkha’. Orange-
White 159 C was found in ‘Lucknow-49’ and alonghlwrange-White 159 C, Orange-White
159 D was also found in ‘Allahabad Safeda’. Greyedlow 160 D was found in ‘CISH-G-

4’ and ‘Hisar Safeda’.
4.1.4.24 Evenness of colour of flesh

As clear from Table 10, all the guava cultivars dythrids studied were observed

with even colour of flesh.
4.1.4.25 Discolouration of flesh after cutting

Discolouration of flesh after cutting was obserwedHisar Safeda’, whereas, it was

absent in rest of the cultivars and hybrids.
4.1.4.26 Puffiness

It is clear from the Table 10, puffiness was abdanall the guava cultivars and
hybrids studied.

4.1.4.27 Muskiness

As guava is highly an aromatic crop, so, muskivess found to be present in all the
cultivars and hybrids (Table 10).

4.1.4.28 Flavour

Table 10 depicts that all the cultivars and hybuase found to have mild flavour of

fruits in rainy season.
4.1.5 Yield characters
4.1.5.1 Fruit yield (kg/tree)

Fruit yield (pooled values) during both the yearaswnaximum (16.45 kg/tree) in
‘Lalit’ and it was statistically at par with ‘Luciow-49’ (15.48 kg/tree). Whereas, minimum
fruit yield of 12.09 kg/tree was recorded in ‘Hisdurkha’ and it was significantly lower than
all the other cultivars. Data pertaining to thigpest during 2017 and 2018 showed that
maximum fruit yield (15.22 kg/tree) and (17.68 kg#) was recorded in ‘Lalit’ followed by
‘Lucknow-49’ and ‘Allahabad Safeda’, whereas, miom in ‘Hisar Surkha' with values
11.59 and 12.60 kg/tree, respectively (Table 11).
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Table 10. Fruit flesh characters of some guava ttivars and hybrids

Thickness of outer flesh in

Characters Core diameter relation to core diameter Evenness of | Discolouration
) _ (mm) (mm) S?flt;usrh colour of of flesh after Puffiness Muskiness Flavour
Cultvars/hybrids 2017 | 2018 | Pooled| 2017|  2018|  Poole flesh cutting
Punjab Hybrid-1 (H-1) 45.85 48.71 47.28 10.07 11.26 10.66 Greyed-RedC180 Even Absent Absent Present Mild
Punjab Hybrid-2 (H-2) 45.84 47.83 46.84 11.86 13.4d 12.63 Greyed-RedC180 Even Absent Absent Present Mild
CISH-G-1 47.07 50.80 48.94 10.42 11.31 10.86 Yellow-Whit8 15 Even Absent Absent Present Mild
Lalit (CISH-G-3) 54.90 57.96 56.43 12.11 13.43 12.77 Greyed-RedC180 Even Absent Absent Present Mild
Allahabad Safeda 51.53 53.94 52.74 13.33 14.74 14.03 Orange-Whi¢eCl& 159 D Even Absent Absent Present Mild
CISH-G-4 (Shweta) 50.04 53.53 51.79 8.58 10.92 9.75 Greyed-Yelldy0 D Even Absent Absent Present Mild
Lucknow-49 (Sardar) 47.05 49.60 48.33 15.89 17.87 16.89 Orange-WhigeQ5 Even Absent Absent Present Mild
Hisar Safeda 53.80 55.55 54.68 11.23 13.24 12.23 Greyed-Yell6@ D Even Present Absent Present Mild
Hisar Surkha 45.12 46.90 46.01 10.69 12.1d 11.39 Greyed-Red3180 Even Absent Absent Present Mild
Mean 49.02 51.65 50.34 11.57 13.14 12.36 - - - - - -
CDo.05 471 521 4.69 0.56 193 1.38 - - - - - -
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4.1.5.2 Yield efficiency

Data pertaining to this trait is given in Table 1lalit’ recorded least mean yield
efficiency (7.43 glcthTCSA) and maximum value for the trait was observetCISH-G-4’
(10.41 g/crA TCSA). All the values were statistically at patiweach other.

Table 11. Fruit yield and yield efficiency of somguava cultivars and hybrids

Characters Yield (kg/tree) Yield efficiency (g/cnf TCSA)

Cultivars/ hybrids 2017 2018 Pooled 2017 2018 Pooled
Punjab Hybrid-1 (H-1) 12.42 13.95 13.18 9.35 7.94 8.64
Punjab Hybrid-2 (H-2) 11.77 13.27 12.52 10.51 8.85 9.68
CISH-G-1 10.27 11.70 10.98 8.06 7.26 7.66
Lalit (CISH-G-3) 15.22 17.68 16.45 7.54 7.32 7.43
Allahabad Safeda 14.01 15.53 14.77 10.69 9.03 9.86
CISH-G-4 (Shweta) 13.09 14.59 13.84 11.69 9.14 10.41
Lucknow-49 (Sardar) 14.67 16.30 15.48 8.20 7.51 7.85
Hisar Safeda 13.76 15.02 14.39 10.07 8.75 9.41
Hisar Surkha 11.59 12.60 12.09 8.99 7.30 8.14
Mean 12.98 14,51 13.75 9.46 8.12 8.79
CDy o: 1.21 0.61 1.00 NS NS 2.87

4.1.6 Fruit (biochemical) characters
4.1.6.1 Total soluble solids

This is one of the most important trait governingtfquality. Data pertaining to this
trait is presented in Table 12. The maximum medubé® content (10.98B) was recorded in
‘Hisar Safeda’ followed by ‘CISH-G-4' (10.89B), ‘Lalit’ (10.70 °B), ‘Punjab Hybrid-2’
(10.64°B) and was statistically at par with each otherwép soluble solid content was
recorded in ‘Lucknow-49’ (10.64B), ‘Punjab Hybrid-1' (10.36B), ‘CISH-G-1’ (10.29°B),
‘Hisar Surkha’ (9.98°B) and least TSS (9.89B) was recorded in ‘Allahabad Safeda’
(Table 12). Similar trend was observed in bothyiars.

4.1.6.2 Titratable acidity

Data presented in Table 12 shows significant vianaih fruit titrable acidity among
guava cultivars and hybrids under study. The marimmaean fruit acidity (0.32 %) was
observed in ‘Punjab Hybrid-2’ followed by ‘Allahatb&afeda’ (0.29 %), ‘Punjab Hybrid-1’
(0.28 %). The minimum mean fruit acidity (0.19 %gaswvrecorded in ‘Hisar Safeda’ and
‘CISH-G-4’ and it was statistically at par with ‘8H-G-1" (0.22 %). Similar trend was
observed with maximum acidity in ‘Punjab Hybrid-2hd minimum was found in ‘Hisar

Safeda’ during both the years.
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4.1.6.3 Total sugars

Average total sugars among different cultivars hylrids varied from 6.57 per cent
in ‘Allahabad Safeda’ to 7.30 per cent in ‘Hisarfe&ga’. Similarly, in 2017 as well as in
2018, the maximum total sugars were observed isdHBafeda’ with the values of 7.22 per
cent and 7.38 per cent, respectively. Whereas,nmuimi in ‘Allahabad Safeda’ with values of

6.48 per cent and 6.67 per cent, respectively € aB).
4.1.6.4 Reducing sugars

Data pertaining to this trait is given in Table IZISH-G-1’ recorded least reducing
sugars (4.30 %) and this was observed to be statlgtat par with ‘Hisar Surkha’ (4.34 %)
and ‘Lalit’ (4.41 %). Whereas, maximum value foe ttnait was observed in ‘Hisar Safeda’
(4.84 %) and the value was statistically at pahviltllahabad Safeda’ (4.79 %), ‘Punjab
Hybrid-2' (4.73 %) and ‘CISH-G-4’ (4.67 %).

Similarly, reducing sugars were maximum in ‘HiSafeda’ and minimum in ‘CISH-

G-1’ during both the years.
4.1.6.5 Non-reducing sugars

Table 12 presents that average non-reducing swgaesrecorded minimum (1.70 %)
in ‘Allahabad Safeda’ and this was observed thatelonon-reducing sugars were also
observed in ‘Hisar Surkha’, ‘Punjab Hybrid-2’ arfdunjab Hybrid-1" having of values 2.18
per cent, 2.23 per cent and 2.26 per cent, resedctiMaximum value for the trait was
observed in ‘Lalit’ (2.57 %) which was found to batistically at par with ‘CISH-G-1
(2.42 %), ‘CISH-G-4’ (2.41 %), ‘Lucknow-49’ (2.%%) and ‘Hisar Safeda’ (2.34 %). Same

trend was observed in both the years.
4.1.7 Seed characters
4.1.7.1 Number of seeds per fruit

Fruit quality in guava also depends upon seedecdnif fruit and generally guava
contains higher seed content when compared to otBata regarding number of seeds per
fruit is given in Table 13. The average seed nunpeerfruit showed considerable variation
among different cultivars and hybrids during bdtk years. The seed number per fruit varied
from 123.50 in ‘Lucknow-49’ to 337.63 in ‘Allahaba8afeda’. The minimum as well as
maximum values differ significantly during both tlyears among all the cultivars and

hybrids. Similar trend of observations were recdroteboth the years.
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Table 12. Fruit (biochemical) characters of some @va cultivars and hybrids

Characters Total soluble Acidity Total Reducing Non-reducing
solids B) (%) sugars (%) sugars (%) sugars (%)
Cultivars/ hybrids 2017 | 2018 | Pooled | 2017 | 2018 | Pooled | 2017 | 2018 | Pooled | 2017 | 2018 | Pooled | 2017 | 2018 | Pooled
Punjab Hybrid-1 (H-1) 10.20 | 10.53 10.36 0.28 0.27 0.28 6.78 7.00 6.89 445450 4.52 2.14| 2.38 2.26
Punjab Hybrid-2 (H-2) 10.48 | 10.80 10.64 0.33 0.31 0.32 6.97 7.18 707 247474 4.73 2.14 2.32 2.23
CISH-G-1 10.13 | 10.45 10.29 0.22 0.21 0.22 6.73 6.95 6.84 8 4.24.32 4.30 2.34 2.50 2.42
Lalit (CISH-G-3) 10.53 | 10.88 10.70 0.27 0.2% 0.26 7.00 7.23 7.12 9 43444 4.41 2.48 2.65 2.57
Allahabad Safeda 9.75 10.03 9.89 0.30 0.28 0.29 6.48 6.67 6.57 4(74.81 4.79 1.63 1.77 1.70
CISH-G-4 (Shweta) 10.70 | 10.98 10.84 0.20 0.19 0.19 7.11 7.30 7.21 34.64.70 4.67 2.36 2.47 241
Lucknow-49 (Sardar) 10.48 | 10.75 10.61 0.24 0.24 0.24 6.96 7.15 7.06 245452 4.52 2.32 2.50 241
Hisar Safeda 10.85 | 11.10 10.98 0.19 0.18 0.19 7.22 7.38 7.30 1 4.84.86 4.84 2.28 2.40 2.34
Hisar Surkha 9.85 10.10 9.98 0.24 0.23 0.24 6.95 6.72 6.63 4/33.36 4.34 2.11 2.24 2.18
Mean 10.62 | 10.33 10.48 0.24 0.2% 0.25 6.87 7.06 6.97 545458 4.57 3.84| 2.36 2.28
CDo.o5 0.24 0.23 0.23 0.04 0.03 0.04 0.16 0.15 0.1 0{10.150g 0.12 0.20 0.21 0.24
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4.1.7.2 Seed weight

Another important parametre is seed weight of guaviand data pertaining to this
trait is presented in Table 13. Minimum seed wemfl2.97, 2.88 and 3.05 g per fruit during
investigation period was observed for ‘Lucknow-4fiiring both years, 2017 and 2018,
respectively. ‘Allahabad Safeda’ recorded maxinaead weight during both the years, 2017
and 2018 with values of 11.65, 11.48 and 11.82egpectively. The overall mean seed
weight was observed to be 5.55 g during both tlaesye

4.1.7.3 Seed size

This trait governs fruit quality in guava as snsaed size is preferred over bold seeds.
Seed size for different guava cultivars and hybadsshown in Table 13 clearly reveals
variation in ‘Lalit’ with minimum mean value of 33mm being statistically at par with
‘CISH-G-1’ (3.36 mm), ‘CISH-G-4’ (3.37 mm), ‘Hisaburkha’ (3.39 mm), ‘Lucknow-49’
(3.48 mm) and ‘Allahabad Safeda’ (3.50 mm). Maximseed size was recorded in ‘Hisar
Safeda’ (4.03 mm) which was statistically at pathwPunjab Hybrid-2’ (3.89 mm) and
‘Punjab Hybrid-1" (3.82 mm).

4.1.7.4 Seed hardness

As clear from Table 13, fruits were observed tosbft seeded in ‘Hisar Surkha’,
while medium hard seeds in ‘CISH-G-1’, ‘Lalit’ arldllahabad Safeda’ and in rest were

hard seeds during both the years.

Significant differences among various fruit chaeastsuch as size, weight, colour of
peel and flesh were observed in Table 9a, 9c andl€se fruit characters are detrimental in
making any variety acceptable to the end userthe.consumer. In general, the domestic
market has a likeness toward guava fruits whichlange in size, sweet in taste, less acidic
and have less number of seeds with soft seededr&eavorkers have worked on the physical
aspects of guava fruits (Deshmudtral., 2013; Ghoslet al., 2013; Dolkaret al., 2014; Ajang
et al., 2016; Dubeet al., 2016; Gupteet al., 2016 and so on) in the past and have reported
considerable variation in fruits of different guamativars and hybrids with respect to these

important attributes from marketing and consumentpaf view.

The fruit length was recorded maximum (71.35 mm)Lucknow-49’ and minimum
(48.82 mm) in ‘CISH-G-1’, whereas, fruit width wascorded maximum (69.70 mm) in
‘Lalit’ and minimum (57.90 mm) in ‘Hisar Surkha’ éble 9a) which in accordance with the
study of Deshmuklet al. (2013) in which mean fruit length and width offdrent cultivars
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Table 13. Seed characters of some guava cultivarsdihybrids

Characters Number of seeds/fruit Seed weight (g)/fruit Seed size (mm) Seed hardness
Cultivars/ hybrids 2017 2018 Pooled| 2017 2018 Pooled 2017 | 2018| Pooled 2017 2018
Punjab Hybrid-1 (H-1) 134.50 148.50 147.8 5.08 5.37 5.23 362 402 3.82 Hard Hard
Punjab Hybrid-2 (H-2) 191.75 217.50 217.2} 6.21 6.39 6.30 3.69 4.09 3/89 Hard Hard
CISH-G-1 127.75 139.50 139.71 2.84 3.16 3.00 3.19 3.52 3.38/edium| Medium
Lalit (CISH-G-3) 160.25 182.25 182.7} 3.5% 3.7p 3.64 3.16 351 3.3Medium| Medium
Allahabad Safeda 307.25 340.75 337.6 11.48 11.82 11.6 3,34 3.67 50 3| Mediunl Medium
CISH-G-4 (Shweta) 255.25 269.50 269.74 6.3% 6.53 6.44 3.21 3.54 3.37 Hard Hard
Lucknow-49 (Sardar) 109.50 124.50 1235 2.88 3.0b 2.97 3.29 3.66 3.48 Hard Hard
Hisar Safeda 237.75 258.50 257.5 7.11 7.30 7.2Q 3.85 422 403 Hard Hard
Hisar Surkha 147.75 162.25 161.2} 3.37 3.5¢7 3.47 3.20 3.57 3.39 Soft Soft
Mean 185.75 204.81 204.14 543 5.66 5.55 3.86 3.70 353 - -
CDo o5 10.38 5.75 7.96 0.24 0.12 0.30 0.42 0/45 0.43
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and hybrids varied from 59.8 mm to 65.4 mm and 6trb to 69.9 mm, respectively. The
results are also in agreement with the findingsGoptaet al. (2016) who also reported
maximum fruit length in ‘Lucknow-49’ under rainfembnditions of Jammu region. Similar
results were obtained by Dolkat al. (2014), who recorded maximum length of fruit in
‘Lucknow-49’ under sub-tropical condition. Kumaat al. (2016) also recorded maximum
fruit length in ‘Lucknow-49’ (64.8 mm) under sulsfical condition of Himachal Pradesh.
The maximum fruit weight was observed in ‘Lalit'llfmved by ‘Lucknow-49’. Dolkaret al.
(2014) reported maximum weight in ‘Lucknow-49’ undebtropical condition. The shape of
fruit found to be pomi (round) and ovate while,ifrshape at stalk end varied from broadly
rounded to pointed. The shape at stalk end is rdimd ‘Allahabad Safeda’ as per PPVFRA
guidelines (Anonymous, 2016) which was similar bhe bbservations recorded in present
study. Fruit shape in guava has also been deschpeadany workers (Daultet al., 1998;
Mahaur, 2010; Sharmet al., 2010; Meenat al., 2013; Ulemale and Tambe, 2015a; Dubey
et al., 2016; Kumarkt al., 2016; Raret al., 2017) and similar variations have been reported.

The colour of fruit (flesh and peel), relief otifr surface and presence of longitudinal
ridges and grooves are also important indicesfterdntiate between various guava cultivars
and hybrids and to some extent the fruit coloucassidered as indices of fruit maturity.
However, in the present study the guava cultivard hybrids exhibited no significant
variation in fruit peel colour except the slightriaion was observed in the shade of colour
but the flesh colour varied from yellow-white toeged-red and several studies conducted
elsewhere has also reported so (Mahaur, 2010; $hetrra., 2010; Meenaet al., 2013;
Ulemale and Tambe, 2015a; Dulet\al., 2016; Kumariet al., 2016; Singlet al., 2016a; Ran
etal., 2017) Although flesh colour is a varietal chaeacslight variation in the intensity may
be attributed to the climatic factor and soil typRelief of fruit surface was found to be
smooth to rough Table 9c. Singh (2013) reportedyhofruit surface in ‘CISH-G-1’ and
‘Lucknow-49’. UPOV (Anonymous, 1987) indicated sianicategorization in guava cultivars
and hybrids. The longitudinal ridges and grooveseweategorized as present or absent in
nine guava cultivars and hybrids. UPOV (Anonymouk987) indicated similar
characterization in guava cultivars and hybridsicRimess of outer flesh ranged from 9.75
mm to 16.88 mm and core diameter from 46.01mm tdHénm in all guava cultivars and
hybrids. Similar reports were observed by Singhl@O0with 10.17 mm to 17.48 mm and
31.11 mm to 42.35 mm, respectively.
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The maximum (16.45 kg/tree) value of fruit yieldasvrecorded in ‘Lalit’ and
minimum (12.09 kg/tree) in ‘Hisar Surkha’ (Table) tthich is similar to the study of Meena
et al. (2013) who reported fruit yield ranging between3M&y/plant to 14.91 kg/plant.
Significant variation in yield characters has bedserved earlier also ((Jaetal., 2009;
Deshmukhet al., 2013; Meenat al., 2013; Janat al., 2015; Ulemale and Tambe, 2015a;
Dubeyet al., 2016; Guptat al., 2016; Kumariet al., 2016; Sahoet al., 2017 etc ).

The TSS content in fruits was found to be randietiveen 9.89B in ‘Allahabad
Safeda’ to 10.98B in ‘Hisar Safeda’ (Table 12). However, accordittg Kumari et al.
(2016), TSS ranged from 9.6B to 11.40°B in sub-tropical condition of Himachal Pradesh.
The total sugars ranged from 6.57 per cent to pe30cent, reducing sugars from 4.30 per
cent to 4.84 per cent and non-reducing sugars irgi@ per cent to 2.57 per cent in all guava
cultivars and hybrids (Table 12). Similar reportsrevobserved by Kumaegt al. (2016) with
6.28 to 7.46 per cent, 4.08 to 4.85 per cent aff & 2.48 per cent, respectively. Lot of
work has been done on the physico-chemical charsiite of guava cultivars and hybrids.
These parametres may vary from place to place d@pgnon climatic factors and
management practices. In the present investigabonthe physico-chemical characteristics
of different guava cultivars and hybrids, the réesware within the range but shows slight
variation compared with the findings of other waskeSimilar variations for physical and
chemical characters like TSS, acidity, sugars atehalso been reported by Deshmekhl.
(2013); Ghoslet al. (2013); Meeneet al. (2013); Singhet al. (2013); Ajanget al. (2016);
Dubeyet al. (2016); Guptaet al. (2016); Kumariet al. (2016); Bhalekar and Chalak (2017)

and so on.

The number of seeds per fruit varied from cultitar cultivar being maximum
(337.63) in ‘Allahabad Safeda’ and minimum (123.B60)Lucknow-49’. Although variations
in the presence of less number of seeds per fraitdesirable character. Kumetral. (2016)
also recorded low (127) seed number in ‘Lucknow-d8@der sub-tropical condition of
Himachal Pradesh. The observations on seed hardmegsava cultivars and hybrids are
presented in Table 13. Seed texture is an impodiaatacter in the identification of guava
cultivars and hybrids and also from market pointvegw. The three categories of seed
hardness are soft, medium and hard. The resulgsresent findings are in accordance with
the findings of Daultat al. (1998); Kumariet al. (2016); Bhalekar and Chalak (2017) who

reported that the seed texture of guava is in raoigsoft, medium and low. UPOV
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(Anonymous, 1987) indicated similar characterizati seed hardness in guava cultivars and
hybrids.

4.2 POMOLOGICAL DESCRIPTION OF GUAVA CULTIVARS AND HYBRIDS
Based upon the observations recorded on variousactiess as per UPOV (1987)
guidelines, nine guava cultivars and hybrids stlidiee described below (Plate 7 to 15).
‘Punjab Hybrid-1" (H-1)
(Plate 7)
Tree characters

Drooping attitude of branches; green colour of yptwigs; yield 13.18 kg/tree; yield
efficiency 8.64 g/crhTCSA.

Foliage characters

Anthocyanin colouration of young leaf present wittedium intensity; leaf colour
Green-Group; green colour of leaf Green-group 13medium degree of undulation of leaf
margins present; relief of surface on upper sideah) medium pubescence on lower side of
fully developed leaf; obtrullate shape of maturaf;leounded leaf base shape; apiculate leaf

apex shape
Flower characters

Staminoid petals present; 1-3 predominant numbeftoafers in inflorescence; 5-7

number of fully developed petals.
Fruit characters

Terminal and lateral fruiting habit; fruit lengtrong; medium width; medium
length/width ratio; uniform fruit size; ovate frughape; pointed fruit shape at stalk end;
yellow-green colour of peel; smooth fruit surfageeyed-red colour of flesh; even colour of
flesh; discolouration of flesh after cutting abseongitudinal ridges absent; longitudinal
grooves absent; inconspicuous ridged collar araatgk cavity; puffiness absent; muskiness

present; mild flavour.
Seed characters

Hard seeded; medium number of seeds per fruit.
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PLATE 7

TREF YOUNG LEAVES YOUNG TWIG LEAF SHADF

LEAF APFX LEAF BASE FLOWER STAMINOID PETALS

FRUIT SHAPE AT RIDGED COLLAR FREUITS AT FRUITS
STALKEND AROUNT CATYY BF ARTNG
(POINTED) CAVITY STAGT
{INCONSPICTOUS)

DESCRIPTOR FOR ‘PUNJAB HYBRID-1' GUAVA



‘Punjab Hybrid-2" (H-2)
(Plate 8)

Growth characters

Drooping attitude of branches; green colour of yptwigs; yield 12.52 kg/tree; yield
efficiency 9.68 g/crhiTCSA.

Foliage characters

Anthocyanin colouration of young leaf absent; lealiour Green-Group; green colour
of leaf Green-group 137 B; weak degree of undutatd leaf margins present; relief of
surface on upper side medium; medium pubescendevaer side of fully developed leaf;

obtrullate shape of mature leaf; rounded leaf Isasge; apiculate leaf apex shape
Flower characters

Staminoid petals present; 1-3 predominant numbeftoafers in inflorescence; 6-8

number of fully developed petals.
Fruit characters

Terminal and lateral fruiting habit; fruit lengtheaium; medium width; narrow
length/width ratio, uniform fruit size; pomi (rounffuit shape; broadly rounded fruit shape at
stalk end; yellow-green colour of peel; rough frsuirface; greyed-red colour of flesh; even
colour of flesh; discolouration of flesh after ¢t absent; longitudinal ridges absent;
longitudinal grooves absent; inconspicuous ridgetlac around calyx cavity; puffiness

absent; muskiness present; mild flavour.
Seed characters

Hard seeded; medium number of seeds per fruit.
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PLATE 8

L

IREE YOUNG LEAVES YOUNG TWIG LE AF SHAPE

LEAF APEX LEAFBASF FLOWFR STAMINOID
PETALS

LEAFSHAPE AT RIDGFD COTLAR FRUTTTS AT BFARING FRITTS
STALK END AROUND CALYX STAGE
(BROADLY CAVITY
ROUNDED) (INCONSPICUOTIS)

DESCRIPTOR FOR ‘PUNJAB HYBRID-2" GUAVA



‘CISH-G-1’
(Plate 9)
Growth characters
Erect attitude of branches; green colour of younmg; yield 10.98 kg/tree; yield
efficiency 7.66 g/crhTCSA.
Foliage characters

Anthocyanin colouration of young leaf present wittedium intensity; leaf colour
Green-Group; green colour of leaf Green-group 138vRak degree of undulation of leaf
margins present; relief of surface on upper sidekied; dense pubescence on lower side of
fully developed leaf; oblong shape of mature leafinded leaf base shape; obtuse leaf apex

shape
Flower characters

Staminoid petals absent; 1-2 predominant numbeftoafers in inflorescence; 5-6

number of fully developed petals.
Fruit characters

Terminal and lateral fruiting habit; fruit length eeium; broad width; narrow
length/width ratio; uniform fruit size; pomi (roupttuit shape; broadly rounded fruit shape at
stalk end; yellow-green colour of peel; rough fautface; yellow-white colour of flesh; even
colour of flesh; discolouration of flesh after ¢t absent; longitudinal ridges absent;
longitudinal grooves present; inconspicuous ridgedlar around calyx cavity; puffiness

absent; muskiness present; mild flavour.
Seed characters

Medium hard seeded; medium number of seeds per frui
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PLATE 9

TREE YOUNG LEAVES YOUNG TWIG LEAFSHAPE

LIAT APEX LEAF BASFE I'LOWTIR

TRUIT SIIAPT AT STALK RIDGED COLLAR TFRUITS AT FRUITS
END (BROADLY ROUNDED)  AROUND CALYX DBLARING STAGTE
WITH LONGITUDIN AL CAVITY
GROOVES (INCONSPICUOUS)

DESCRIPTOR FOR “CISH-G-1" GUAVA



‘Lalit’ (CISH-G-3)
(Plate 10)
Growth characters

Erect attitude of branches; green with red stréak®ung twigs; yield 16.45 kg/tree;
yield efficiency 7.43 g/cAITCSA.

Foliage characters

Anthocyanin colouration of young leaf present witleak intensity; leaf colour
Green-Group; green colour of leaf Green-group 13%v€ak degree of undulation of leaf
margins present; relief of surface on upper sideam sparse pubescence on lower side of
fully developed leaf; oblong shape of mature leafinded leaf base shape; obtuse leaf apex

shape
Flower characters

Staminoid petals absent; 1-2 predominant numbeftoafers in inflorescence; 5-7

number of fully developed petals.
Fruit characters

Terminal and lateral fruiting habit; fruit lengthorlg; broad width; narrow
length/width ratio; uniform fruit size; pomi (roumétuit shape; broadly rounded fruit shape
at stalk end; yellow-green colour of peel; roughtfsurface; greyed-red colour of flesh; even
colour of flesh; discolouration of flesh after et absent; longitudinal ridges absent;
longitudinal grooves present; inconspicuous ridgetlar around calyx cavity; puffiness

absent; muskiness present; mild flavour.
Seed characters

Medium hard seeded; medium number of seeds per frui
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PLATE 10

TRFF YOING T.EAVES YOUNG TWTG I.LFAFSHAPFE

LEAF APEX LEAF BASE FLOWER RIDGED COLLAR
AROUND CATYN
CAVITY
(INCONSPICTIOUS)

. y FRUIT SHAPF FRUITS AT FRUITS
Loréggégz AL ATSTALK END BEARING STAGE
' (BROADLY
ROUNDED)

DESCRIPTOR FOR ‘LALIT” (CISH-G-3) GUAVA



‘Allahabad Safeda’
(Plate 11)

Growth characters

Spreading attitude of branches; green with redakrén young twigs; yield 14.77
kgltree; yield efficiency 9.86 g/ciiTCSA.

Foliage characters

Anthocyanin colouration of young leaf present witiedium intensity; leaf colour
Green-Group; green colour of leaf Green-group 137v€ak degree of undulation of leaf
margins present; relief of surface on upper siddiume; sparse pubescence on lower side of
fully developed leaf; oblong shape of mature leafinded leaf base shape; obtuse leaf apex

shape
Flower characters

Staminoid petals absent; 2-3 predominant numbeftoafers in inflorescence; 5-7

number of fully developed petals.
Fruit characters

Terminal and lateral fruiting habit; fruit lengthorlg; broad width; narrow
length/width ratio; uniform fruit size; pomi (roupétuit shape; rounded fruit shape at stalk
end; yellow-green colour of peel; smooth fruit sigd; orange-white colour of flesh; even
colour of flesh; discolouration of flesh after et absent; longitudinal ridges absent;
longitudinal grooves present; inconspicuous ridgetlar around calyx cavity; puffiness

absent; muskiness present; mild flavour.
Seed characters

Medium hard seeded; many number of seeds per fruit.
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PLATE 11

TRELE YOUNGLEAVIES LEAT SITAPT

LEAFAPEX LEAF BASE FLINVER RIDGED COLLAR
AROUND CALYX
CAVITY
(INCONSPICTOUS)

LONGITTDINAL FRUIT SHAPE FRUITS AT FRUITS
GCROOVES AT STALK END BEARING
(ROUNDED) STAGE

DESCRIPTOR FOR ‘ALLAHABAD SAFEDA” GUAVA



‘CISH-G-4’ (Shweta)
(Plate 12)

Growth characters

Spreading attitude of branches; green with redaksrén young twigs; yield 13.84
kgltree; yield efficiency 10.41 g/&iiCSA.

Foliage characters

Anthocyanin colouration of young leaf present wittedium intensity; leaf colour
Green-Group; green colour of leaf Green-group 137vBak degree of undulation of leaf
margins present; relief of surface on upper sideath) sparse pubescence on lower side of
fully developed leaf; ovate shape of mature leatuse leaf base shape; apiculate leaf apex

shape
Flower characters

Staminoid petals present; 1-2 predominant numbeftowafers in inflorescence; 6-8

number of fully developed petals.
Fruit characters

Terminal and lateral fruiting habit; fruit lengthorlg; broad width; medium
length/width ratio; uniform fruit size; ovate frughape; pointed fruit shape at stalk end;
yellow-green colour of peel; rough fruit surfaceeyed-yellow colour of flesh; even colour
of flesh; discolouration of flesh after cutting abg longitudinal ridges present with weak
prominence; longitudinal grooves absent; inconspisuridged collar around calyx cavity;

puffiness absent; muskiness present; mild flavour.
Seed characters

Hard seeded; many number of seeds per fruit.
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PLATE 12

YOUNG TWIG LEAFSHADE

LEAF APEX LEAFBASE FLOWER STAMINOID PETALS RIDGED COLLAR
AROUND CALYN
CAVITY
(INCONSPICUOUS)

STAMINOID PETALS I'RUTT SITAFPTE TRUITS AT BEARING FRUITS
ATSTALKIEND STAGE
(POINTED)

DESCRIPTOR FOR *CISH-G-4" (SHWETA) GUAVA



‘Lucknow-49’ (Sardar)
(Plate 13)

Growth characters

Spreading attitude of branches; green with redakrén young twigs; yield 15.48
kgltree; yield efficiency 7.85 g/ciiT CSA.

Foliage characters

Anthocyanin colouration of young leaf absent; lealour Green-Group; green colour
of leaf Green-group 137 C; medium degree of undulabf leaf margins present; relief of
surface on upper side smooth; medium pubescendewsr side of fully developed leaf;

oblong shape of mature leaf; obtuse leaf baseeslaggiculate leaf apex shape
Flower characters

Staminoid petals absent; 1-2 predominant numbeftoafers in inflorescence; 6-8

number of fully developed petals.
Fruit characters

Terminal and lateral fruiting habit; fruit lengthorlg; broad width; medium
length/width ratio; uniform fruit size; ovate frughape; pointed fruit shape at stalk end;
yellow-green colour of peel; rough fruit surfaceamge-white colour of flesh; even colour of
flesh; discolouration of flesh after cutting absdonhgitudinal ridges present with medium
prominence; longitudinal grooves absent; incongpisuridged collar around calyx cavity;

puffiness absent; muskiness present; mild flavour.
Seed characters

Hard seeded; medium number of seeds per fruit.
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PLATE 13

TRFF YOUNG LEAVES YOUNG TWIG LEAFSHAPFE

LEAF APEX LEAF BASE FLOWER RIDGED COLLAR AROUND
CALYN CAVITY
(INCONSPICTOUS)

LONGITUDINAL FRUIT SHAPE FRUITS AT FRUITS
RIDGES AT STALK END BEARING STAGE
(POINTED)

DESCRIPTOR FOR ‘LUCKNOW-49' (SARDAR) GUAVA



‘Hisar Safeda’
(Plate 14)
Growth characters

Spreading attitude of branches; green with redakren young twigs; yield 14.39
kgltree; yield efficiency 9.41 g/ciTCSA.

Foliage characters

Anthocyanin colouration of young leaf absent; lealiour Green-Group; green colour
of leaf Green-group 137 C; medium degree of undwuladf leaf margins present; relief of
surface on upper side smooth; dense pubescencewmr kide of fully developed leaf;

oblong shape of mature leaf; rounded leaf baspestapiculate leaf apex shape
Flower characters

Staminoid petals absent; 1-2 predominant numbeftoafers in inflorescence; 5-7

number of fully developed petals.
Fruit characters

Terminal and lateral fruiting habit; fruit lengthorlg; broad width; narrow
length/width ratio, uniform fruit size; pomi (rounéruit shape; rounded fruit shape at stalk
end; yellow-green colour of peel; rough fruit seda greyed-yellow colour of flesh; even
colour of flesh; discolouration of flesh after ¢ngt present; longitudinal ridges present with
weak prominence; longitudinal grooves absent; ceoosps ridged collar around calyx

cavity; puffiness absent; muskiness present; nhaldolur.
Seed characters

Hard seeded; many number of seeds per fruit.
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PLATE 14

TREE YOUNG LEAVES YOUNG TWIG LEAF SHAPE

LEAFAPEX LEAFBASE FLOWER DISCOLOURATION
OFFLESITANTER
CUTTING

LONGITUDINAL RIDGES IRUIT SIIAPT FRUITS AT FRUITS
WITH CONSPICTIOUS AT STALK END BEARING STAGE
RIDGED C'OLLAR AROUND (ROUKDED)

CALYX CAVITY

DESCRIPTOR FOR ‘HISAR SAFEDA" GUAVA



‘Hisar Surkha’
(Plate 15)
Growth characters

Drooping attitude of branches; green colour of yptwigs; yield 12.09 kg/tree; yield
efficiency 8.14 g/crhiTCSA.

Foliage characters

Anthocyanin colouration of young leaf present wittedium intensity; leaf colour
Green-Group; green colour of leaf Green-group 138vBak degree of undulation of leaf
margins present; relief of surface on upper sidekied; medium pubescence on lower side
of fully developed leaf; ovate shape of mature;leafdate leaf base shape; obtuse leaf apex

shape

Flower characters

Staminoid petals present; 1-3 predominant numbédtowfers in inflorescence; 5-7

number of fully developed petals.
Fruit characters

Terminal and lateral fruiting habit; fruit lengtheghum; medium width; medium
length/width ratio; uniform fruit size; pomi (roupétuit shape; rounded fruit shape at stalk
end; yellow-green colour of peel; smooth fruit sied; greyed-red colour of flesh; even
colour of flesh; discolouration of flesh after et absent; longitudinal ridges absent;
longitudinal grooves absent; inconspicuous ridgetlac around calyx cavity; puffiness

absent; muskiness present; mild flavour.
Seed characters

Hard seeded; medium number of seeds per fruit.
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PLATE 15

TREE YOUNG LEAVES YOUNG TWIG LEAF SHAPE

LEAF APEXN LEAF BASE STAMINOID PETALS RIDGED COLLAR
AROUND CALYX
CAVITY
(INCONSPICTOUS)

FRUIT SHAPF FRITTS AT BEARING FRUILS
AT STALK END STAGE
(ROUNDED)

DESCRIPTOR FOR "HISAR SURKHA’ GUAVA



Chapter-5
SUMMARY AND CONCLUSION

The present investigation entiti€Characterizing some guava Psidium
guajava L.) cultivars and hybrids” wasconducted during the year 2016-17 and 2017-
18 in the Regional Horticultural Research and TingjrStation, Dhaulakuan, Sirmour.

The results obtained during present course of stmeysummarized as under:
51 Tree characters

. The tree height (5.57 m) was recorded maximum itahdbad Safeda.

However, the minimum tree height (3.80 m) was reaticy Hisar Safeda.

. The maximum trunk girth (53.27 cm) was found inahidbad Safeda and the
minimum (41.10 cm) in Punjab Hybrid-2.

. The maximum tree spread in N-S direction and E-Ygdtfiion was observed in
CISH-G-4 (4.78 m and 5.69 m, respectively), wheregasmimum in Hisar
Safeda (3.65 m and 3.98 m, respectively).

. The tree volume was maximum in Allahabad Safeda667&t) and minimum
tree volume of 28.40 frwas recorded in Hisar Safeda.

. Plants in majority of cultivars and hybrids weraifid to be of spreading growth
habit in Allahabad Safeda, CISH-G-4, Lucknow-49 &hslr Safeda, whereas,
drooping growth habit was observed in Punjab Hyfiri¢Punjab Hybrid-2 and
Hisar Surkha and erect in CISH-G-1 and Lalit.

. Maximum inter-nodal length of twigs was observeigH-G-4 (5.31 cm) and
minimum was observed in Allahabad Safeda (3.37 cm).

. The maximum stem thickness was recorded in AllatiaBafeda (7.14 cm),

whereas, minimum was observed in Hisar Safeda )6

. The maximum (22.97 cm) extension growth of twigswecorded in Allahabad
Safeda which was statistically higher among all tudtivars and hybrids,

whereas, minimum (12.01cm) was found in Hisar Sarkh



5.2

The twig diametre during both the years was maxin@®m7 mm) in Lucknow-

49 and it was followed by Lalit, Allahabad Safe@4SH-G-4 and Hisar Safeda,
which recorded 6.49 mm, 6.41 mm, 6.27 mm and 6.82 ghtwig diametre,

respectively. The minimum twig diametre (5.72 mmaswfound in Hisar

Surkha.

Colour of young twigs was found to be green in BanHybrid-1, Punjab
Hybrid-2, CISH-G-1 and Hisar Surkha, whereas, gregh red streaks were
present in Lalit, Allahabad Safeda, CISH-G-4, Lunkr49 and Hisar Safeda.

Foliage characters

The leaf blade length was maximum (15.03 cm) intLalhereas, minimum in
Hisar Safeda (11.07 cm).

A variation in leaf blade width was observed amorfiedint guava cultivars
and hybrids ranging from 4.44 cm in CISH-G-1 to®@n in Hisar Surkha

which were statistically different from each other.

The maximum (2.81) length/width ratio was recorded Lalit, whereas,

minimum (2.13) in Hisar Surkha.

Thevalue of spacing of secondary veins ranged fror® é&in in CISH-G-4 to
8.29 mm in CISH-G-1.

The maximum mean leaf area was found in Lalit (34ff) and the minimum
leaf area was recorded in CISH-G-1 (45.1G)cm

The anthocyanin colouration was present in yourmyde among all the
cultivars and hybrids except Punjab Hybrid-2, Lumkr49 and Hisar Safeda

with green coloured young leaves without anthoayaoiouration.

The medium intensity of anthocyanin colouratioryofing leaf was found in all

the cultivars except Lalit with weak intensity efteocyanin content.

Variation in leaf shape was found to be obtrullatePunjab Hybrid-1 and
Punjab Hybrid-2; ovate in Hisar Surkha and CISH-Gsdlong in rest of the

cultivars and hybrids.

Leaf base shape was observed as rounded in PuglaidH., Punjab Hybrid-2,
CISH-G-1, Allahabad Safeda, Lalit and Hisar safedaereas, obtuse in CISH-

G-4, Lucknow-49 and cordate in Hisar Surkha.
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5.3

Leaf apex shape was found to be apiculate in Puyddrid-1, Punjab Hybrid-
2, CISH-G-4, Lucknow-49 and Hisar Safeda, wheresst, were observed to be

obtuse in leaf apex shape.
Leaf colour in all the cultivars and hybrids fellGreen Group (137 &138).

Most of the cultivars showed smooth surfaced leavlesreas, Punjab Hybrid-2
and Allahabad Safeda had medium rough leaf surf@cethe other hand, in
CISH-G-1 and Hisar Surkha wrinkled upper leaf stefevas observed.

Pubescence on the lower side of fully developetiies found to be sparse in
Lalit, Allahabad Safeda and CISH-G-4 whereas, mmadin Punjab Hybrid-1,
Punjab Hybrid-2, Lucknow-49, Hisar Surkha and dans€ISH-G-1 and Hisar
Safeda.

Leaf margin undulation to a medium extent was olesein Punjab Hybrid-1,
Lucknow-49 and Hisar Safeda whereas, weak degreendtilation of leaf

margins were present in rest of the cultivars ayfatids.
Flower characters

Lalit and Allahabad Safeda were earliest in 201d 2018 (28 April and 2
May ) to start flowering, whereas, CISH-G-1 and diSafeda were last in
initiation of flowering on ¥ May and 14 May, respectively.

The end of flowering during 2017 was observed Bdune till 14' June and®
June to 28 June during 2018 for different guava cultivars amgbrids.
Cultivars and hybrids viz. Punjab Hybrid-1, Lal@ISH-G-4, Lucknow-49,
Punjab Hybrid-2, Allahabad Safeda and Hisar Sunkieae first to complete
flowering during 2017 and Lalit, Lucknow-49, Punjdlgbrid-1 and CISH-G-4
during 2018, Whereas, Hisar Safeda and CISH-@ete last to end flowering
during both the years.

The longest duration of flowering (43.38 days) wasorded in Allahabad
Safeda and the shortest flowering duration (36.29sy was recorded in

Lucknow-49.

The maximum (2.50) number of flowers was recordedAllahabad Safeda

while lowest (1.19) was found in Lucknow-49.
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5.4

The flower size (46.90 mm) was recorded highesticknow-49. However, the

least value (36.12 mm) of flower size was recoridelcalit.

Maximum (7.47) number of fully developed petals imsnd in Lucknow-49,

whereas, lower number of fully developed petalsewecorded in CISH-G-1
(5.44) followed by Hisar Surkha (5.50), Lalit (5)58nd Allahabad Safeda
(5.84).

The staminoid petals were found to be present injdduHybrid-1, Punjab
Hybrid-2, CISH-G-4 and Hisar Surkha during both years (2017 and 2018),

whereas, absent in rest of the cultivars and hgbrid
Fruit (morpho-physical) characters

Punjab Hybrid-1 was observed to be earliest toéwtrthe fruits on 2% August
and 8" September during 2017 and 2018, respectively. BaserAllahabad
Safeda and Hisar Safeda were found to be thedasarnvest the fruits during
2017 (38" August, each) and 2018 f1Geptember, each).

The days from initiation of flowering to first hagsting ranged from 116.75
days in CISH-G-1 to 129.50 days in Allahabad Safeda

The maximum fruit length was recorded in Lucknow{Z®.35 mm) and width
was found maximum in Lalit (69.70 mm). Whereas,imumm length and width
was observed in CISH-G-1 (48.82 mm) and Hisar Surkf7.90 mm),
respectively with maximum fruit length/width ratio CISH-G-4 and minimum

in CISH-G-1. All the cultivars and hybrids were fomm in fruit size.

The maximum fruit weight was observed in Lalit (171 g) followed by
Lucknow-49, Allahabad Safeda and Hisar Safeda whedorded 164.44 g,
161.91 g and 157.90 g of fruit weight, respectivahd least fruit weight was
recorded in CISH-G-1 (103.59 g).

CISH-G-1 possessed shortest stalk of 21.61 mmyealselongest stalk (36.57
mm) was recorded in Lucknow-49. The size of sepatged from 7.61 mm in
CISH-G-1to 12.66 mm in Hisar Safeda.

The least calyx cavity diametre was recorded in HGG&4 (11.12 mm).
However, maximum value for the trait was observedHisar Safeda with a

mean calyx cavity diametre of 16.57 mm.
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5.5

Prominence of neck was absent in all the cultieaid hybrids.

Terminal and lateral type of fruiting habit weresebved in all the cultivars and
hybrids.

All the cultivars and hybrids were observed poroufrd) in fruit shape except
Punjab Hybrid-1, CISH-G-4 and Lucknow-49. WhereAfiahabad Safeda,
Hisar Safeda and Hisar Surkha showed rounded $hape at stalk end and
pointed fruit shape at stalk end was found in Pukjgbrid-1, Lucknow-49 and
CISH-G-4, while, remaining cultivars were broadbunded in shape at stalk

end.

Yellow-Green colour of fruit peel was observed Ihtle cultivars with slight
variation in shade of colour. While, flesh colouasMound to be Yellow-White
in CISH-G-1, Greyed-Red in Punjab Hybrid-1, Punjdibrid-2, Lalit and
Hisar Surkha. Orange-White was found in Lucknowa#@ Allahabad Safeda.
Greyed-Yellow was found in CISH-G-4 and Hisar Safedth even colour of
flesh in all the cultivars. Discolouration aftertitug of flesh was recorded in

Hisar Safeda.

Fruit surface was found rough in Punjab Hybrid-8&5Ig-G-1, Lalit, CISH-G-4,
Lucknow-49 and Hisar Safeda, whereas, smooth surfaas observed in
Punjab Hybrid-1, Allahabad Safeda and Hisar Surkha.

Ridged collar around calyx cavity was found to heonspicuous in all the
cultivars and hybrids except in Hisar Safeda, is wanspicuous. Longitudinal
ridges were observed in CISH-G-4, Lucknow-49 andaHiSafeda, while, that
longitudinal grooves were present in CISH-G-1, Laltid Allahabad Safeda.

Least seed core diametre was observed in Hisarh8uf46.01 mm) and
maximum was observed in Lalit (56.43 mm). The th&ss of flesh in relation
to core diametre ranged from 9.75 mm (CISH-G-4)&@38 (Lucknow-49) mm.

Puffiness was absent in all the cultivars and ilaghrwhile muskiness was

present with mild flavour of fruits.
Yield characters

The maximum fruit yield (16.45 kg/tree) with minimuyield efficiency (7.43
g/cnf TCSA) was observed in Lalit and minimum fruit yiedl 12.09 kg/tree
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5.6

5.7

was recorded in Hisar Surkha with minimum yieldi@éincy in CISH-G-4
(10.41 g/ crATCSA).

Fruit (biochemical) characters

The maximum TSS (10.98) was recorded in Hisar Safeda followed by CISH-
G-4 (10.84°B), Lalit (10.70°B), Punjab Hybrid-2 (10.62B) and lower soluble
solid content was recorded in Lucknow-49 (10°B), Punjab Hybrid-1 (10.36
°B), CISH-G-1(10.29B), Hisar Surkha (9.98B) and least TSS (9.88B) was
recorded in Allahabad Safeda. The maximum acidit$q %) was observed in
Punjab Hybrid and minimum (0.19 %) was recordeHlisar Safeda and CISH-
G-4.

Hisar Safeda recorded maximum per cent of totahsu(y.30 %) and reducing

sugars (4.84 %), while non-reducing sugars weremax in Lalit (2.57 %).
Seed characters

The seed number per fruit varied from 123.50 inKoow-49 with minimum
seed weight per fruit (2.97 g) to 337.63 in AllahdbSafeda with maximum
seed weight per fruit (11.65 g). The large sizesedd was observed in Hisar
Safeda (4.03 mm), whereas, Lalit (3.34 mm) was doton be small in size.
Fruits were observed to be soft seeded in Hisakiaurwhile medium hard
seeded in CISH-G-1, Lalit and Allahabad Safeda eesd were hard seeded
during both the years.

CONCLUSION

On the basis of characterization studies based 08 Eest guidelines, nine
guava cultivars and hybrids studied can be divioed the following broad

categories:
» Tree growth habit: Erect, spreading and drooping
» Colour of young twigs: Green and green with redaits
* Leaf shape: Obtrullate, oblong and ovate
» Anthocyanin colouration of young leaf: Present abdent
» Staminoid petals: Present and absent

* Fruit shape: Pomi (Round) and pyriform or ovate
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* Relief of fruit surface: Smooth and rough

* Flesh colour: Greyed-Red, Yellow-White, Orange-Whand Greyed-

Yellow
* Longitudinal ridges: Present and absent
» Longitudinal grooves: Present and absent
» Seed hardness: Soft, medium and hard

* From the above categorization, it can be conclutthed the development of
descriptors will facilitate true identification an®US testing of guava

genotypes.
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ANOVA for Growth Characters

APPENDIX-I

Tree height
Source of Variation Degree of Sum of Squares Mean Squares F-Calculated
Freedom
Replication 3 0.19 0.062312 0.432582
Factor A 1 5.08 5.082735 35.28506
Factor B 8 27.89 3.48647 24.20356
Interaction A X B 8 0.10 0.012541 0.087061
Error 51 7.35 0.144048
Total 71 40.61
Trunk Girth
Source of Variation Degree of Sum of Squares Mean SquarepgF-Calculated
Freedom
Replication 3 88.22 29.40685 1.819224
Factor A 1 554.44 554.445 34.30017
Factor B 8 992.50 124.0624 7.674994
Intraction A X B 8 6.79 0.848125 0.052468
Error 51 824.39 16.1645
Total 71 2466.34
Tree spread (North-South)
Source of Variation Degree of Sum of Squares Mean Squares F-Calculated
Freedom
Replication 3 0.51 0.168333 5.961806
Factor A 1 2.14 2.135556 75.63426
Factor B 8 7.18 0.8975 31.78646
Interaction A X B 8 0.19 0.024306 0.860822
Error 51 1.44 0.028235
Total 71 11.45




Tree spread (East-West)

Source of Variation Degree of Sum of Squares| Mean Squares F-Calculated
Freedom
Replication 3 0.07 0.024815 0.693244
Factor A 1 9.39 9.388889 262.2946
Factor B 8 15.40 1.925625 53.79561
Interaction A X B 8 0.73 0.090764 2.535644
Error 51 1.83 0.035795
Total 71 27.42
Tree volume
Source of Variation Degree of Sum of Squares| Mean Squares F-Calculated
Freedom
Replication 3 73.60 24.53216 0.351799
Factor A 1 5778.69 5778.693 82.86835
Factor B 8 11292.23 1411.529 20.24179
Intraction A X B 8 300.46 37.55803 0.538594
Error 51 3556.40 69.73341
Total 71 21001.39

Inter-nodal length of twigs

Source of Variation Degree of Sum of Squares| Mean Squares F-Calculated
Freedom

Replication 3 0.19 0.064107 1.496504
Factor A 1 0.00 0.00185 0.043194
Factor B 8 26.92 3.365101 78.55387
Intraction A X B 8 0.21 0.026598 0.620887

Error 51 2.18 0.042838

Total 71 29.51




Stem thickness

Source of Variation Degree of Sum of Squares| Mean Squares F-Calculated
Freedom

Replication 3 0.99 0.329836 2.961658
Factor A 1 2.37 2.366219 21.24669
Factor B 8 37.13 4.641622 41.67792
Intraction A X B 8 0.07 0.008357 0.075042

Error 51 5.68 0.111369

Total 71 46.24

Extension growth of twigs

Source of Variation Degree of Sum of Squares| Mean Squares F-Calculated
Freedom
Replication 3 73.97 24.65753 10.26077
Factor A 1 207.73 207.7316 86.44367
Factor B 8 332.59 41.5739 17.30021
Intraction A X B 8 240.88 30.1097 12.52959
Error 51 122.56 2.403087
Total 71 977.73
Twig diameter
Source of Variation Degree of Sum of Squares| Mean Squares F-Calculated
Freedom
Replication 3 0.06 0.019694 0.907603
Factor A 1 0.04 0.037812 1.742601
Factor B 8 7.94 0.99293 45.75947
Intraction A X B 8 0.30 0.037653 1.735256
Error 51 1.11 0.021699
Total 71 9.45




ANOVA for Floral Characters

Flowering duration

Source ofVariation Efgerggrgf Sum of Squares | Mean Squareg§ F-Calculated
Replication 3 6.00 2 0.435897
Factor A 1 2.72 2.722222 0.593305
Factor B 8 233.44 29.18056 6.359865
Intraction A X B 8 42.28 5.284722 1.151798
Error 51 234.00 4.588235
Total 71 518.44
Flower size
Source of Variation Degree of Sum of Squares | Mean Squares F-Calculated
Freedom
Replication 3 0.89 0.298079 1.075003
Factor A 1 5.93 5.933295 21.39802
Factor B 8 655.41 81.92574 295.4595
Intraction A X B 8 44.18 5.522951 19.91814
Error 51 14.14 0.277282
Total 71 720.56

Predominant number of flowers in inflorescence

Source of Variation Degree of Sum of Squares| Mean Squares F-Calculated
Freedom

Replication 3 0.15 0.049479 1.066007
Factor A 1 0.20 0.195313 4.207921
Factor B 8 13.89 1.735894 37.39906
Intraction A X B 8 0.48 0.060547 1.304455

Error 51 2.37 0.046415

Total 71 17.08




Number of fully developed petals

Source of Variation Degree of Sum of Squares| Mean Squares F-Calculated
Freedom

Replication 3 1.36 0.454572 4.64066
Factor A 1 0.73 0.730035 7.452824
Factor B 8 42.25 5.28125 53.91555
Intraction A X B 8 0.40 0.050347 0.513988

Error 51 5.00 0.097954

Total 71 49.74

ANOVA for Foliage Characters

Leaf blade length

Source of Variation Degree of Sum of Squares| Mean Squares F-Calculated
Freedom
Replication 3 0.61 0.204531 0.692322
Factor A 1 0.03 0.027222 0.092145
Factor B 8 84.96 10.61972 35.94702
Intraction A X B 8 1.00 0.1249 0.422777
Error 51 15.07 0.295427
Total 71 101.66
Leaf blade width
Source of Variation Degree of Sum of Squares| Mean Squares F-Calculated
Freedom
Replication 3 0.04 0.014684 0.300304
Factor A 1 0.16 0.163878 3.351503
Factor B 8 6.66 0.832566 17.02697
Intraction A X B 8 0.31 0.038187 0.78098
Error 51 2.49 0.048897
Total 71 9.67




Leaf length/width ratio

Source of Variation Degree of Sum of Squares | Mean Square$ F-Calculated
Freedom

Replication 3 0.02 0.005328 0.272244
Factor A 1 0.05 0.049828 2.546268
Factor B 8 2.80 0.350053 17.88812
Intraction A X B 8 0.10 0.011893 0.607758

Error 51 1.00 0.019569

Total 71 3.96

Spacing of secondary veins

Source of Variation Degree of Sum of Squares| Mean Squares F-Calculated
Freedom
Replication 3 0.40 0.133367 0.786351
Factor A 1 0.10 0.098272 0.579429
Factor B 8 48.15 6.018862 35.48817
Intraction A X B 8 0.76 0.094628 0.557944
Error 51 8.65 0.169602
Total 71 58.06
Leaf area
Source of Variation Degree of Sum of Squares| Mean Squares F-Calculated
Freedom
Replication 3 5.39 1.797663 0.17773
Factor A 1 37.49 37.49058 3.706585
Factor B 8 4461.20 557.6501 55.13324
Intraction A X B 8 131.72 16.46507 1.627854
Error 51 515.84 10.11459
Total 71 5151.65
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ANOVA for Fruit Characters
Period from initiation of flowering to first harvesting

Source of Variation Efgerggrﬁf Sum of Squares| Mean Squares F-Calculateg
Replication 3 175.71 58.56944 54.76623
Factor A 1 642.01 642.0139 600.3247
Factor B 8 1053.19 131.6493 123.1006
Intraction A X B 8 45.86 5.732639 5.36039
Error 51 54.54 1.069444
Total 71 1971.32
Fruit length
Source of Variation Degree of Sum of Squares| Mean Squares F-Calculated
Freedom
Replication 3 41.84 13.94606 0.852384
Factor A 1 138.00 138.0014 8.434653
Factor B 8 3635.84 454.4803 27.77786
Intraction A X B 8 10.59 1.323938 0.080919
Error 51 834.42 16.36124
Total 71 4660.70
Fruit width
Source of Variation Degree of Sum of Squares| Mean Squares F-Calculateg
Freedom
Replication 3 64.62 21.54121 1.898521
Factor A 1 99.62 99.61661 8.779648
Factor B 8 1350.06 168.7576 14.87334
Intraction A X B 8 4.48 0.559869 0.049344
Error 51 578.66 11.34631
Total 71 2097.44
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Fruit length/width ratio

Source of Variation Degree of Sum of Squares| Mean Squares F-Calculated
Freedom
Replication 3 0.01 0.001911 0.811376
Factor A 1 0.00 0.002342 0.994331
Factor B 8 0.66 0.082514 35.032
Intraction A X B 8 0.00 0.000513 0.217952
Error 51 0.12 0.002355
Total 71 0.79
Weight
Source of Variation Degree of Sum of Squares| Mean Squares F-Calculateg
Freedom
Replication 3 2416.35 805.4494 1.857125
Factor A 1 113.25 113.2513 0.261123
Factor B 8 54475.67 6809.458 15.70057
Intraction A X B 8 11.54 1.4425 0.003326
Error 51 22119.09 433.7077
Total 71 79135.90
Stalk length
Source of Variation Efgerggrﬁf Sum of Squares| Mean Squares| F-Calculated
Replication 3 25.15 8.382257 1.496777
Factor A 1 109.74 109.7359 19.59498
Factor B 8 1651.44 206.4298 36.8611
Intraction A X B 8 49.83 6.229072 1.112293
Error 51 285.61 5.600205
Total 71 2121.76
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Size of sepals

Source of Variation Degree of Sum of Squares| Mean Squares F-Calculateg
Freedom
Replication 3 3.95 1.315345 0.895769
Factor A 1 28.13 28.13469 19.16012
Factor B 8 130.96 16.37058 11.1486
Intraction A X B 8 18.36 2.295116 1.563007
Error 51 74.89 1.468398
Total 71 256.29
Diameter of calyx cavity
Source of Variation E?egerggrﬁf Sum of Squares Mean Squares F-Calculateg
Replication 3 9.48 3.158666 1.114484
Factor A 1 59.24 59.24161 20.90244
Factor B 8 243.94 30.49252 10.75879
Intraction A X B 8 1.40 0.174545 0.061585
Error 51 144.54 2.834196
Total 71 458.60
Thickness of outer flesh in relation to core diamedr
Source of Variation Degree of Sum of Squares Mean Squares F-Calculateg
Freedom
Replication 3 1.44 0.478943 0.506591
Factor A 1 44.02 44.02347 46.56489
Factor B 8 290.56 36.32014 38.41686
Intraction A X B 8 3.35 0.419063 0.443255
Error 51 48.22 0.945422
Total 71 387.59




Core diameter

Source of Variation Efgéggrgf Sum of Squares Mean Squares| F-Calculated
Replication 3 90.77 30.25649 2.769465
Factor A 1 123.98 123.9788 11.34814
Factor B 8 880.78 110.0969 10.07749
Intraction A X B 8 8.26 1.032481 0.094506
Error 51 557.18 10.92503
Total 71 1660.96

ANOVA for Yield Characters

Fruit yield
Source of Variation Efgergirgf Sum of Squares Mean Squares| F-Calculated
Replication 3 4.25 1417301 2.858907
Factor A 1 42.52 42.51957 85.76826
Factor B 8 191.82 23.97768 48.36653
Intraction A X B 8 2.43 0.303731 0.61267
Error 51 25.28 0.495749
Total 71 266.31

Yield efficiency

Source of Variation Degree of Sum of Squares Mean Squares F-Calculated
Freedom

Replication 3 31.76 10.58816 2.582515
Factor A 1 32.04 32.04081 7.814944
Factor B 8 75.19 9.39903 2.292479
Intraction A X B 8 7.51 0.938842 0.228989

Error 51 209.10 4.099941

Total 71 355.61




ANOVA for Biochemical Characters

Total soluble solids

Source of Variation Degree of Sum of Squares Mean Squares F-Calculated
Freedom
Replication 3 0.06 0.018759 0.696295
Factor A 1 1.56 1.560556 57.92356
Factor B 8 8.96 1.120063 41.57366
Intraction A X B 8 0.02 0.002743 0.101815
Error 51 1.37 0.026942
Total 71 11.97
Acidity
Source of Variation Degree of Sum of Squares Mean Squares F-Calculateq
Freedom
Replication 3 0.00 0.001038 1.578074
Factor A 1 0.00 0.002113 3.210322
Factor B 8 0.12 0.01549 23.53972
Intraction A X B 8 0.00 7.81E-05 0.118725
Error 51 0.03 0.000658
Total 71 0.16

Reducing sugars

Source of Variation Degree of Sum of Squares Mean Squares F-Calculateq
Freedom

Replication 3 0.05 0.016154 2.295207
Factor A 1 0.02 0.015022 2.134439
Factor B 8 2.47 0.309153 43.92622
Intraction A X B 8 0.02 0.00216 0.306865

Error 51 0.36 0.007038

Total 71 291
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Total sugars

Source of Variation Degree of Sum of Squares Mean Squares F-Calculateg
Freedom
Replication 3 0.35 0.117227 6.476718
Factor A 1 0.69 0.69051 38.15035
Factor B 8 3.96 0.494555 27.32393
Intraction A X B 8 0.01 0.001227 0.067798
Error 51 0.92 0.0181
Total 71 5.93
Non-reducing sugars
Source of Variation Degree of Sum of Squares Mean Squares F-Calculateg
Freedom
Replication 3 0.27 0.090266 3.263705
Factor A 1 0.45 0.452908 16.3755
Factor B 8 3.96 0.495217 17.90528
Intraction A X B 8 0.03 0.003423 0.123775
Error 51 1.41 0.027658
Total 71 6.12
ANOVA for Seed Characters
Seed size
Source of Variation Degree of Sum of Squares Mean Squares F-Calculateg
Freedom
Replication 3 0.35 0.118204 1.268378
Factor A 1 1.89 1.894756 20.33149
Factor B 8 4.15 0.518502 5.56374
Intraction A X B 8 0.25 0.031038 0.333046
Error 51 4.75 0.093193
Total 71 11.40
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Seed weight

Source of Variation Degree of Sum of Squares Mean Squares F-Calculated
Freedom
Replication 3 1.22 0.406172 9.199978
Factor A 1 0.93 0.931613 21.10145
Factor B 8 500.38 62.54742 1416.728
Intraction A X B 8 0.08 0.010491 0.237618
Error 51 2.25 0.044149
Total 71 504.86
Number of seeds per fruit
Source of Variation Efgerggrgf Sum of Squares Mean Squares| F-Calculateq
Replication 3 127.00 42.33333 1.345591
Factor A 1 6536.06 6536.056 207.7525
Factor B 8 311774.44 38971.81 1238.742
Intraction A X B 8 808.44 101.0556 3.212112
Error 51 1604.50 31.46078
Total 71 320850.44
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