Genetic variability and heritability of Tuberose
(Polianthestuberosa)cultivarsunderagro-
climaticconditionsofPrayagraj

ABSTRACT

The present study entitled “Genetic variability and heritability of Tuberose cultivars
underagroclimatic conditions of Prayagraj” was made to identify the suitable variety for
growing inPrayagraj, Uttar Pradesh. Fifteen varieties were laid out in Randomized Block
Design withthree replications during 2022at Departmental field of Horticulture, NAI,
SHUATS,Prayagraj. Theobservationsrecordedonvariousgrowth,yieldandqualitycontributingch
aracters. The result from the present investigation revealed the genotypes Arka
Suvasini,Mexican single and Hyderabad single are identified as higher spike yield per plot
whichindicated that these genotypes may be shown for higher yield at PrayagrajAgro-
climaticcondition. The PCV were higher than GCV for all the characters taken in to
| consideration.High magnitude of GCV and PCV was recorded for No- of bulblets per plant,
weight of bulbper plant, yield of bulb per hectare and weight of bulb and least estimates for
| PCV and GCVwas observed for no- of leaves at 6 monthmonths after planting. Heritability
and genetic advanceindicate that the additive nature of gene action and reliability of those
characters for selectionandemerged as ideal traits forimprovementthrough selection.
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fragrant so that it is widely cultivated
allover India. Tuberose bulbs are found to
beused as pharmaceuticals. Paste s
preparedfrom bulbs, along with butter and
turmeric,and applied over pimples of
infants.And,traditionallyitisusedasremedyof
gonorrhea.
ThegeneticbaseofTuberoseisnotwiderasothe
r crops but lot of confusion is there
todistinguish among varieties and land
racesbecause very few researchers are
involvedwiththiscrop.So,itisverymuchneed
edtocharacterizeallthevarietiesandothergen
otypes so that further research would
beeasyforbreedingprogramme.Ahugequant
um of variability exists in this
cropwithrespecttogrowthhabit,floweringbeh
avior, etc. In spite of such variability,very
few are having desirable characters interms
of yield and quality. Considering thefact,
there is a need for selection as well
asmaintenanceofgoodgermplasm.
Therefore, Present study isan
attempttoachieve characterization of the
tuberose
andtocarryoutfurtherresearchandconservati
onofgermplasm.

2. MATERIALANDMETHODS

2.1.Experimentalsite

genotypesviz.Single,Phulerajani

The experiment was conducted during
theyear2022inDepartmentalResearchfieldof
DepartmentofHorticulture,NainiAgricultura
lInstitute, SamHigginbottomUniversity — of
Agricultural ~ Technology andSciences,
Prayagraj. The area is situated onthe South
of Prayagraj on the right bank
ofYamunaatRewaroadatadistanceofabout6
km from Prayagraj city. It is situated
at25.8°N latitude and 81.50 °E longitudes
onelevationof98Mmeters

fromthesealevel(fig. 1).

Theexperimentwascarriedoutbyl5Tuberose
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, Arka sugandhi, Calcutta double,
Sikkimselection,Arkanirantara,Hyderabads
ingle,Hyderabaddouble, GKTC-
4,Mexicansingle, Arka prajwal, Arka
suvasini,
Arkavaibhav,Swarnarekha,Arkashringar.
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Amongallthegenotypesstudiedtheyshowed
significant variation for particulartrait, it

may be due to their diverse
origin,evolutionfromadifferentgeographica
Iregion. Mean performance of the
genotypesfor growth parameter reflects the
variationamongthegenotypes(Tableland2).
Amongthel5genotypesArkasuvasiniattaine
dmaximumplantheight(6MAP)(64.87cm)
which was followed by
Mexicansingle(64.27cm)andArkashringar(
63.30cm).Sikkimselectionrecordedlowestp
lantheight(52.20cm).Sikkimselectionrecor
dedmaximumnumbersofleaves
(6MAP)(70.67) which was
followedbyArkanirantara(69.87)andSingle
(66.67),whereas,HyderabadSinglehadlowe
stmean performance for leaf number
(72.33).Single  had  highest  mean
performance
forRachislength(42.27cm)andwhichwasfol
lowedbyArkashringar(41.52cm)whereasAr
kasugandhiattainedonly(29.93cm).Forno.o
ffloretsperplantamongdifferenttypesoftube
rosegenotypes,Arkavaibhavattainhighest



mean value (61.93)followed by
Calcuttadouble(57.20)andHyderabaddouble
(57.20)  whereas  Sikkim  selection
attainedlowestmean (38.13).

Arkasugandhihadthehighestmeanperforman
ce(1.47)forno.ofspikesperplantandfollowed
byHyderabadsingle(1.33)andSingle, GKTC-
4, MexicansingleandArkaprajwalattainedlo
westmeanvalue  (1.00)among  15typesof
tuberosegenotypes.

Arka sugandhi attained highest mean
valueforfloretlength(4.86cm)whereArkapra
jwalhadlowestmeanvalue(4.13cm)forfloretl
ength.AmongthegenotypesHyderabadsingle
attainedhighestmeanvalue(3.74cm)forflowe
rdiameterandfollowed by Sikkim
selection(3.71cm)
andthelowestoneisHyderabaddouble(3.23c
m).GKTC-
4shownhighestdurationofflowering(90.33)a
ndbothArkasuvasinihaslessdurationofflowe
ringamongl5 tuberose genotypes.

Arka prajwal shown highest mean value
forweight of single bulb (36.03g) followed
byHyderabadsingle(29.68)andSingleproduc
es lowest mean value for weight ofbulb
among 15 tuberose genotypes. Phulerajani
recorded  highest  (21.27) for no-
ofbulbsperplantamongl15tuberosegenotypes
andArkanirantararecordedlowest ~ (10.93)
value. Among 15
tuberosegenotypes,Hyderabadsingleattaine
dhighest mean value (28.73) for bulb
yieldperhectarewhereasMexicansingleattain
edlowestmeanvalue(11.33)forbulbyieldperh
ectare.

3.1.Studiesof geneticvariability

The genetic  variability  parameters
showingphenotypicandgenotypicvariance,c
oefficientofvariation,heritabilityinbroad

sense and genetic advance as a
percentageovermeanalongwiththeirmeanval
uesandrangearepresented in Table 3.

Amongl5tuberosegenotypes,Forforallthetra
itsstudiedshownhigherphenotypicvariance
than genotypic variance.—
ThemaximumPCVandGCVwasobser
vedincase of no- of  bulblets per
plant(23.959%and21.898%)followed
byyieldofbulbsperhectare(22.334%,21.244
%,)and weight of bulbs per plant
(21.69768%,20.77678%)thatindicatesthepre
senceofconsiderable variability in these
traits andscope of  selection and
improvement(Ranchanaet al., 2013).

The minimum difference between
GCVandPCVwereobservedforRachislen
gth,durationofflowering,no-ofbulbprodu
ced per mother bulb
respectivelywhichindicatesalittleinfluen
ceofenvironmental  effect on the
phenotypicexpressionofthoserespectivec
haracters.

Heritabilityinbroadsensewasestimatedhi
ghest (90.48%) for yield of bulbs
perhectare, 88.35% for Weight of bulb
and84.31%forno.ofbulbsperplant.Howe
ver, genetic advance expressed
aspercent of mean was found to be
highestincaseofno.offloretsperplant(10.9
7%)followedbydurationofflowering(10.
75%).Thisshowstheactionofadditivegen
esintheirinheritance pattern as lesser
influence
ofenvironmentintheexpressionoftheparti
culartraitsobserved.Theothertraitsexhibi
tedhighheritabilityassociatedwithmoder
ateandlowgenetic advance, indicating
the presenceofnon-
additivegeneaction.Similargenetic
behavior has been reported
by(Chaudharyetal.,2018).Inthiscontext,
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a general interpretation can be drawn
asGCValoneisnotsufficientfordetermina
tion of extent of variation thatperpetuate
from one generation to
thenext. GCVtogetherwithheritabilityesti
mates would give a better picture
ofextentofadvancethatcanbemadethroug
h  selection. A character with
highheritabilityandhighgeneticadvance
maypositiveduetotheactionofadditivege
nes.Thecharacterswithoutsuchcombinati
onappeargenerallybecauseofthenon-
additivegen action.

Theselectionoftraitswiththesegeneactionswi

IIbeusefulforcropimprovement.



TABLE:1.Meanperformanceof 15genotypesforgrowth,floweringandbulbsyield charactersof Tuberose(Polianthestuberosa L.)

Genotypes PH3MAP | PHEMAP | PHOMAP | NL3MAP | NL6MAP | NLOMAP | DS50% RL NDEFS NFS

1 | Single 37.00 60.40 41.33 29.33 66.67 28.73 41.33 42.67 75.47 45.33
2 | Phulerajani 38.07 61.87 44.07 29.73 65.80 29.20 44.07 40.18 72.73 43.47
3 | Arkasugandhi 34.13 57.33 41.00 31.67 64.80 34.53 49.20 29.93 75.40 45.47
4 | Calcuttadouble 37.93 61.00 42.27 27.60 65.80 28.67 44.87 38.26 77.20 57.20
5 | Sikkimselection 33.80 52.20 39.20 33.67 70.67 35.80 49.40 40.30 81.60 38.13
6 | Arkanirantara 37.27 60.20 39.27 29.20 69.87 32.67 43.60 36.32 73.60 43.47
7 | Hyderabadsingle 36.53 58.80 38.87 34.33 62.33 27.73 41.67 32.70 79.73 41.73
8 | HyderabadDouble 37.20 62.33 38.33 30.53 65.00 34.60 46.53 34.21 75.47 57.20
9 | GKTC-4 36.60 60.53 40.73 28.73 66.00 27.73 46.47 40.88 73.40 40.40
10 | Mexicansingle 38.33 64.27 37.40 32.33 66.60 29.93 40.73 40.39 77.20 51.53
11 | Arkaprajwal 35.73 58.40 39.07 36.13 66.13 33.27 41.53 38.07 78.33 41.33
12 | Arkasuvasini 35.13 64.87 38.20 29.33 66.07 31.87 39.20 40.15 77.00 43.27
13 | Arkavaibhav 34.40 63.07 40.07 29.53 64.13 35.27 46.07 40.32 81.67 61.93
14 | Swarnarekha 35.33 59.13 38.40 36.20 64.00 31.00 45.27 40.84 74.80 53.60
15 | Arkashringar 36.27 63.60 36.93 3347 66.33 30.87 49.60 41,52 82.73 48.67
Mean 36.25 60.53 39.68 31.45 66.01 31.46 44.64 38.45 77.09 47.52

CcVv 4.15 5.26 5.02 8.75 3.29 9.04 7.68 7.00 4.20 10.20

SEm 0.87 1.84 1.15 1.59 1.25 1.64 1.98 1.55 1.87 2.80
CDat5% 2.52 5.33 3.33 4.60 3.63 4.76 5.73 4.50 5.42 8.11
CDat1% 3.40 7.19 4.49 6.21 4.89 6.41 7.73 6.08 7.31 10.94
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Minimum 33.80 52.20 36.93 27.60 62.33 27.73 39.20 29.93 72.73 38.13

Maximum 38.33 64.87 44.07 36.20 70.67 35.80 49.60 42.67 82.73 61.93
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TABLE:2.-Meanperformanceof 15genotypesforgrowth,floweringandbulbsyield charactersof Tuberose(Polianthestuberosa L.)

Sl. No. Genotypes NSP FL FD DF NBPMB BD WB NBP NBPP WBPP YBPH
1 Single 1.00 4.49 3.45 72.00 6.27 3.01 16.99 11.93 18.87 216.00 19.44
2 Phulerajani 1.07 4.85 3.45 72.33 6.27 2.80 27.29 21.27 21.07 296.60 26.69
3 Arkasugandhi 1.47 4.86 3.69 80.67 5.40 311 17.55 15.00 10.80 239.20 21.52
4 Calcuttadouble 1.07 4.24 3.47 80.00 5.87 2.61 21.26 14.73 15.07 199.80 17.98
5 Sikkimselection 1.20 4.77 3.71 72.00 6.60 2.65 27.42 16.33 20.53 267.27 24.05
6 ArkaNirantara 1.13 4.62 3.33 81.67 6.33 2.96 20.15 10.93 14.13 257.80 23.20
7 Hyderabadsingle 1.33 4.35 3.74 78.33 7.20 2.64 29.68 19.53 21.67 319.20 28.73
8 HyderabadDouble 1.33 451 3.23 82.00 6.27 3.19 24.76 16.07 18.00 223.47 20.11
9 GKTC-4 1.00 4.37 3.67 90.33 6.13 2.77 21.27 13.87 15.33 229.00 20.61
10 MexicanSingle 1.00 4.79 3.39 81.67 6.87 3.31 23.57 12.53 14.60 125.87 11.33
11 ArkaPrajwal 1.00 413 3.25 90.33 6.13 3.23 36.03 15.80 11.27 160.33 14.43
12 ArkaSuvasini 1.13 4.65 3.41 71.33 5.33 2.54 21.91 13.93 14.40 234.00 21.06
13 ArkaVaibhav 1.07 4.54 3.37 71.67 5.93 281 27.03 13.80 11.67 228.87 20.60
14 Swarnarekha 1.20 4.28 3.28 90.33 5.27 2.85 27.39 16.20 13.20 302.33 27.21
15 ArkaShringar 1.20 4.23 3.30 72.33 5.67 2.74 20.69 19.40 18.40 259.73 23.37

Mean 1.15 451 3.45 79.13 6.10 2.88 24.20 15.42 15.93 237.30 21.35




Ccv 10.04 5.29 5.28 6.24 6.40 6.10 7.40 7.86 9.72 10.31 6.89
SEm 0.07 0.14 0.11 2.85 0.23 0.10 1.03 0.70 0.89 14.13 0.85
CDat5% 0.19 0.40 0.30 8.26 0.65 0.29 3.00 2.03 2.59 40.92 2.46
CDat1% 0.26 0.54 0.41 11.14 0.88 0.40 4.04 2.74 3.49 55.20 3.32
Minimum 1.00 413 3.23 71.33 5.27 2.54 16.99 10.93 10.80 125.87 11.33
Maximum 147 4.86 3.74 90.33 7.20 3.31 36.03 21.27 21.67 319.20 28.73
ITABLE+3;-Estimation of component of variance and genetic parameters for 21 character growth, flowering and bulb yield of
15genotypesin Tuberose
SI.No. Characters ECV GCV PCV h2 GA5% GA5% M
1 Plantheight(3MAP) 4.15 3.20 5.24 37.30 1.46 4.03
2 Plantheight(6MAP) 5.26 4.32 6.81 40.24 3.42 5.64
3 Plantheight(9MAP) 5.02 3.87 6.34 37.30 1.93 4.87
4 Numberofleaves (3MAP) 8.75 7.16 11.31 40.06 2.94 9.33
5 Numberofleaves (6MAP) 3.29 2.53 4.15 37.30 2.10 3.19
6 Numberofleaves (IMAP) 9.04 7.15 11.52 38.49 2.87 9.14
7 Daysto 50%sprouting 7.68 5.94 9.71 37.45 3.34 7.49
8 Rachislength(cm) 7.00 8.51 11.02 59.61 5.20 13.54
9 Numberofdaysforemergenceofflowerspike 4.20 3.31 5.35 38.23 3.25 4.21
10 Numberofflorets perplant 10.20 13.90 17.24 64.98 10.97 23.08
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11 Numberofspikes per plant 10.04 11.04 14.92 54.75 0.19 16.83
12 Floretlength(cm) 5.29 4.38 6.87 40.70 0.26 5.76
13 Floretdiameter(cm) 5.28 4.08 6.67 37.42 0.18 5.14
14 Durationofflowering(days) 6.24 8.26 10.35 63.68 10.75 13.58
15 Numberofbulb produced per motherbulb 6.40 8.22 10.41 62.27 0.82 13.36
16 Bulbdiameter(cm) 6.11 7.61 9.76 60.87 0.35 12.24
17 Weightofbulb(gm) 7.40 20.39 21.70 88.35 9.56 39.49
18 No. ofbulb perplant 7.86 18.23 19.85 84.31 5.32 34.47
19 Numberofbulbetsper plant 9.72 21.90 23.96 83.54 6.57 41.23
20 Weightof bulbperplant 10.31 20.78 23.19 80.24 90.97 38.34
21 Yieldof bulbs perhectare 6.89 21.24 22.33 90.48 8.89 41.63




| 4. CONCLUSION

Basedonthepresentinvestigationitis
concluded that on the basis ofper
seperformancethemaximumplantheight(6M
AP)andmaximumno.ofleaves(6MAP)wass
eeninArkasuvasiniandSikkimselection.Me
xicansingletakesminimumdaystosproutingo
fbulbandhavemaximumbulbdiameter. Them
aximumno-ofspikesperplant,floretlengthwa
sseeninArkasugandhi. Themaximumno.offl
oretsperplantwasrecordedinArkavaibhav. T
hefloretdiameter, no. of bulb produced per
mother
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