Bangladesh J. Bos2(1): 197-202, 2023 (March) DOI: https://doi.org/10.3329/bjb.v52i1.65251

EFFECTSOF TREE TRUNK, BRANCH AND LEAF TRAITS ON
MORPHOLOGICAL DIVERSITY OF LITCHI CHINENSIS SONN.

NARAYAN LAL™ ABHAY KUMAR AND SD PANDEY

ICAR-National Research Centre on Litchi, Muzaffar@42002 (Bihar), India

Keywords: Litchi chinensis Genotypes,Genetic variability, Heritability Morphological trait,
PCV, GCV, ICARNRC

Abstract

Twenty fivemorphological traits ofreetrunk, branchandleafwere employed to discrimina8® Indian
Litchi (Litchi chinensisSonn.)genotypess well as to assess their morphological diveetifCAR-NRC on
Litchi, Muzaffarpur, IndiaLitchi genotypesvere highly diversifiedTwelve quaitative and 13 quantitative
traits exhibited high degrees of variabilityigh phenotypic and genotypic cfiefents of variation were
recorded for tree volume (31.26 and 31.158gf area22.27 and 21.87%) and thickness of leaf (21.56 and
20.89%). High heritability coupled with high genetic advasagas recorded for plant height (97.92%),
crown diameter (99.40%), tree volume (99.34%), leaflenhber(93.28%), rachis length (91.45%), petiole
length (96.45%)petiolule length (95.91%), leaf length (93.07%gaf area(96.39%) and leathickness
(93.8999, indicating ample scope of improvement for these traits through selection.

Introduction

Litchi (Litchi chinensisSonn.) isone of the most importanthembersof Sapindaceae
associated with mycorrhigalt is highly specific to its climatic requiremeniihe emergence of
panicle is highly influencedy temperature. Stresss well as phenol contemd required for
flowering in litchi and fruit set depends on the sources of pollen grains in litchi. Fruit refention
yield and fruit quality are lghly affectel from temperatureConsiderablevariations in litchi fruit
quality parameters have befund(Lal et al.2018a,b). The genetic diversity of litchi in India is
very narrow which triedo widen through hybridizatiorthe same cultivaof litchi is known with
different names at different locations adifferent cultivars have the same nambese affect the
germplasm conservation, breeding and fruit production in litdttempts havebeen made to
distinguish and classify litchi germplasimased on mrphological traits(zZhu et al. 2015,
Chavaradar 20)6Molecular markers are being used liuis costy and professional skills for
markers screening andata analysisare required andlifficult to find the key informative
polymorphic loci tadiscriminate all litchi cultivargWu et al.2016) Identificationof litchi based
on morphological traits ishighly acceptableand easily distinguishableTherefore, thepresent
study wasaimedto assesshe morphological diversity of trunk, branch and li@a30 Indian litchi
genotypes. It was expected to establish a simple and perceptual method of distinguishing litchi
cultivars based on morphological traits, thus providing theoretical basis for eartifichtion as
well as information for developing cultivars and optimum genotypes management.

Materials and Methods

In the present study0 Litchi genotypes, collected from different sources and conserved in
National Active Gernplasm Site at ICAR-National Research Ceet (NRC) on Litchi,
Muzaffarpur, Bihar, were evaluated fgenetic diversity All the treesof 13 years oldwere
subjected to uniform cultural practic8®tal of 12 qualitative and 1guantitative traits of trunk,
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branch and leaf were measured for two consecutive years (2017 and 2018) bdstthion
Descriptors IPGR, Italy. Most statistical analyses were performed usingSR60 statistical
software. The percentage of each qitative characteristic in litchgenotypeswas calculated.
Analysis of variance (ANOVA) was performed for morphological variables to find significan
differences between studied accessidoifowing randomized block designCoefficients of
variance (CV%) were used as indicators of variability in the stugkedtypesData recorded on
above mentioned traits were statistically analyzed using OPSTA®&g@agrogram. The genetic
estimatesyiz, Phenotypic Coefficient &riation (PCV) Genotypic Coefficient "riation (GCV) ,
Broad Sense éfitability, Genetic Alvanca (GA) in absolute unit and peent of the mean

Results and Discussion

The qualitativecharacteristics dfeetrunk, branch and leaf we highly diversified among 30
Litchi genotypes(Table 1) The trunk in different gnotypesshowed three types of surface
(smooth, rough and very rough), and thredominant surface was rough (70.00%), feéld by
smooth (23.33%). Furthermore, 76.66%ngtypeshad broadly pyramidal shape of canopy. The
tree growth in differengenotypesshowed three types of habit (spreading, drooping and- semi
erect) and the predomintahabit was sererect (70.00%)However,73.33%genotypeshowed
medium branching density and 16.66% were high branching density. There were only two
branching pattern in the stedigenotypegverticillate and irregular) and predominant pattern was
irregular (66.66%) and(36 genotypes had yourshoot pukscenceThere were four colors of
young leaf inthe studiedgenotypeqyellowish green, pink, bright pink and dark pink), ahe
predominant color was yellowish green (43.33%)ere were 46.66 genotypetad dark green
colour of matureleaf fdlowed by 36.66%genotypeswere green leaf colour. The most of the
genotypeshad opposite arrangement lefaflets (70.00%) The dominant shape of leaflet was
elliptic (96.66%). Only one leafleapex shapes observed in a@énotypeswas acute The
predominat leaflet base shape was cung@t33%).Morphological traits such as characteristics
of fruit, floral, leaf and tree were often used for idigtiishing litchi cultivarslossainet al. 2017,
Bhagatet al 2019,Gogoiet al.2020)

The analysis of variance showed that all quantitative parameters significantly differed
betweengenotypegTable 3. The trait of height was recorded maximum in Coll. 39 (4.60 m) and
minimum in 1G0615599 (2.50 m). The maximum trunk girth was found iFO6Z5597 (6800
cm) and lowest in 10615587 (35.50 cm). The crown diameter was recorded maximunmtin IC
0615593(6.565 m) and minimum in-@15599 (3.617 m). The volume was found maximum in
Coll. 39 (76.37 M) and minimum in 1@0615599 (10.44 M. The maximm number of leaflets
was found in Coll. 35 (7.29) and lowest in-0615587 (5.05). The maximum rachis length was
recorded in 160615608 (15.4@m) and minimum in 10615588 (6.45 cm). The length of petiole
was found maximum in KD615597 (4.83 cm) and mmum in IG0615595(2.54 cm). The
maximum leafength was recorded in $3615608(15.98 cm) and minimum in H0615595 (8.10
cm). The width of leafwas found maximum in 10615603 (5.05 cm) and minimum in -IC
0615599 (2.99 cm)Leaf size and leaf shape agenetic characters and can be used to identify
litchi genotypes as also reported by earlier work€hsayaradar 2016, Saikia and Kotoky 2022

Assessment of existing variability is a prerequisite in breeding program for selecting desirable
genotypes. Thaverage mean performance, standard deviation, range of variation, genotypic and
phenotypic coefficients of variation, heritatyiland genetic advanaevealed a wide range of
variability for most characters studigdable 3) Phenotypic and genotypic cdiefents of
variatiors were high for tree volume (31.26 and 31.15%grea of leaflet (22.27and 21.87%),
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thickness of leaf (21.56 and 20.89%) and aratk tdow for other traitsThe estimates of GCV

were bwer in magnitude than PCV amdnge was nominablhich indicateslessinfluence of
environment on the traits studiethe higher values of both PCV and GCV for various traits like
tree volume, leaf area arldaf thickness indicate that greater improvement can be expected
through selection based on these characters. However, the GCV does not offer full scope to
estimate the variation that is heritable in nature and therefore, estimation of heritability is ver
important. Since most of the desired traits are quantitative in nature, complex in their inheritance
and highly influenced by environmental conditions, heritability can play a useful role to estimate
the scope of improvement by selection. This indicttas selection breeding will be effective for
selecting genotypes having high heritability which are useful in predicting the expected progress
to be achieved. The heritability in broad sense was more than 80% for plant height (97.92%),
crown diameter (990%), tree volume (99.34%), number of leaflet (93.28%), rachis length
(91.45%), petiole length (96.45%), petioles length (95.91%), leaf blade length (93.07%), area of
leaflet (96.39%) and thickness of leaflet (93.89%) while trunk girth had low heritgB#tity49%).

Table 3.Estimates of various genetic parameters of Litchi genotypes.

Quantitative traits Mean SD Range CV (%) GCV PCV Heritability GA  GA (%)
Plant height (m) 043 3.78 2504.60 11.23 112 1131 97.92 0.86 22.82
Trunk girth (cm) 8.61 56.39 35.5068.00 1527 11.04 21.34 26.74 6.63 11.76
Crown diameter (m)  0.73 527 3.626.57 13.81 13.8 13.84 99.4 149 2834
Tree volume (1) 19.74 6.16 6.4333.09 3119 31.15 31.26 99.34 12.63 63.96
Number of leaflet 048 6.51 5.058.48 7.39 7.31 7.56 93.28 0.95 1453

Rachis length (cm) 1.87 942 6.4511.37 19.83 1954 20.43 91.45 3.62 38.49
Petiole length (cm) 059 3.72 2.544.83 15.85 15.78 16.06 96.45 1.19 31.92
Petiolule length (cm) 0.18  0.97 0.551.30 19.01 18.88 19.28 95.91 0.37  38.08
Leaf bladdength (cm) 1.84 12.24 8.1014.45 15 14.82 15.36 93.07 3.6 29.45
Leaf blade width (cm) 0.36  3.84 2.995.05 9.42 8.61 10.86 62.96 0.54  14.08
Leaflet interval (cm) 0.48 25 1.683.58 19.14 17.22 2251 58.48 0.68 27.12
Area of leaflet (crf) 6.93 3149 1.683.59 22 21.87 22.27 96.39 13.93 44.23

The high heritability indicates that the traits under study had great scope for genetic improvement.
Moderate to low estimates indicate a limited scope of improvement through selection. Hence,
computation of heritability alone will not Heelpful to bringabout an efficient improvement in

litchi unless there is a higher genetic gain, involving additive gene action whidye Gehieved
through selectionEstimated heritability associated with genetic advance is more reliable than
heritability alone for predting the impact of selection. A high heritability coupled with high
genetic advance gives the most effective criteria for seledflanbphet al. 2018. In the present

study, higher heritability estimates accompanied with greater genetic advance semeddor

plant height, trunk girth, crown diameter, tree volume, number of leaflet, rachis lengthe petiol
length, petiolule length, length and width of lelafaf area and thickness of leafdicating that

these characters are exhibiting additive gecteon and phenotypic selection may be nfonéful

for all these traitsHigh values of heritability for the traits clarified that they were least affected by
environmental modification and selection based on phenotypic performance would be reliable.
Similar findings were also reported by several work&gvastaveet al. 2014, Lal et al 2022

who reported high heritability with high genetic gain for different attributes in other fruits ¢rops
maybe concluded thdtigher valueof both PCV and GCV for various traits such as tree volume,
leaf area and leaf thickness indicate that more improvement can be achieved by selection based on
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these traits. The high heritability estimates associated with the high geneticesiebserved for
plant height, trunk girth, crown diameter, tree voluteaf number, spindle length, petiole length,
petiole length, leaf length and width, leaf area, and leaf thickness were indicative of addiive gen
action and selection based on #hebaracters would be more reliable.
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