Pre-
SowingSeed TreatmentofChemicals,Botanicals,PlantgrowthregulatorsonGrowth,Yie
IdandY ieldattributingtraitsofLinseed(LinumusitatissimumL..)var. Uma
UnderLateSowingconditionsvar—Yma

ABSTRACT

[The)experimentwasconductedatFieIdExperimentationandFarmResearchCentreDepartmentof Geneticsand

PlantBreeding,(Rabi season, 2020-21)Sam HigginbottomUniversity of Agriculture, Technology and
Sciences, Prayagraj(U.P.).The experimentalmaterial for present investigation comprised of thirteen priming
treatments on linseed seed.The experiment was conducted in Randomized Block Design (RBD) with three
replications.Linseed seeds of variety Uma was subjected to variouspre sowing treatments like
MnSo,4,Feso, Pongamia leaf powder, Arappu leaf powder, Notchi leaf powder, Kinetin at
variousconcentrations along with distilled water control. The study revealed that linseed seeds treatedwith
Pongamia leaf powder Tg (5%) showed maximum field emergence(97.48%), plantheight 60 days (77.46cm)
(92.69cm)number of primary
plant(5.97),numberofseedspercapsule(8.95),testweight(9.43),seedyieldperplant(4.78gms), seed yield per plot

(128.4gms), biological yield (8.26), harvest index (79.53) andreduced days to 50% flowering (65.89), days to

and 90 days branches per

maturity (115.89), followed by kinetin T1,50(ppm),incomparision tocontrol fl'd
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Introduction
Linseed(LinumusitatissimumL.) isanannual self-

pollinated cropwith origin
intheMiddleEastorthelndianregions(Vavilov,
1951). The

LinumderivesfromCelticword,,lin" “means,,thread

generic name
“andthespeciesnameusitatissimum(Latinword)m
eans“‘veryuseful”.Linumusitatissimum,onlyculti
vated species of the genus Linumoffamily
Linaceae is cultivated for oil
fromthebeginningofagricultureeightthousand

years ago and somewhat later forfibre (Zohary
and Hopf,1999).India ranks second in area after
Canada inthe world, but is at fourth place in
term ofproduction China
andU.S.A.Intermofproductivitylndia(449kg/ha)i
sfarbelowtoCanada(1492kg/ha), U.S.A (1484

kg/ha), Egypt

after  Canada,

(1465kg/ha).(Alukedietal.,(2021).Linseed is a
Rabi

amemberoffamilyLinaceae.Linseed(Linumusitat

crop in India which is

issimumL.) is an erect
annualherbaceousplant30-120cm,inheightwith
slender glabrous, grayish green
stem.Flowersareshowy,variouslyshapedregular,
hermaphrodite,pentamerous,hypogynous  and
borne in loose terminalraceme or open cyme
with blue, white orpink colour.
LinumusitatissimumL. is theonly species with
non-dehiscent or semi-dehiscent capsules for
modern
cultivationofthefamilyLinaceae.ltcontainsupto
10smooth,
glossyanapplepipshaped,lightbrowncolorseedsw

hichis4-7mmlong.Linseedispredominantlyself-

E
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pollinating. ~ Natural ~ cross  pollination
canoccuratlevelof6.75%byinsects.(Alemayehuet

al., 2019))In recent years, the use of local

inseedandtofindoutsuitablepre-

sowingseedtreatmentfavorableforlinseedcrop.

botanicalshasgainedmuchimportance,mainlyam
ongresearchers,becauseofitshighbenefitsinplant
growth,yieldand

seedqualityattributes.SomebotanicalslikeNeem
extract, Arappu leaf powder,
Notchileafpowder,Pongamialeafpowder areused
for seed treatment and various effectof them can
growth

andyieldofaplant.Botanicalseedtreatmentisextra

be seen on

cted from naturally occurring
sourceshasedonbotanicalingredients.lthassynerg
isticeffectonearlyanduniformseedgermination

and enhancestolerance to pest and disease
during earlycropstage. (Maviet al.,
2015).Hormonalprimingcanalsobedonetoattain
good plant growth and productivity.Hormonal
priming refers to treating seedsin hormones
such as GA3,

acid,ascorbate,kinetin,jasmonicacidetc.which

salicylic

helps in promoting seedling
growth.Kinetiniseffectiveinincreasinggerminati
on rate salt tolerence and earlyseedling growth
in the salt tolerant cultivarwhen compared with
hydro priming
undersaltstress. Ithelpstoimproveseedgerminatio
nandseedlingemergenceundervarious stress
conditions. It leadstodecline in endogenous
levels of
hormones.Ithelpsinincreasingnutrientreservesthr
ough increased physiological activitiesandroot
proliferation. Thepresentstudywasconductedtoev
aluatetheeffectofpre-
sowingseedtreatmentofchemicals,botanicalsand

plantgrowthregulatorsonplantgrowthandyieldofl

MATERIALSANDMETHODS
Theexperimentalmaterialforpresentinvestigatio
ncomprisedofthirteenpriming
treatmentsonlinseed

variety (Uma).

Theexperiment was conducted in
RandomizedBlockDesign(RBD)withthreerepli
cations. obtained

from CSAUAT Kanpur developed for high

Seedsof(Uma)varietywas

yield purpose and wassubjectedtovariouspre-
sowingseedtreatmentslikeMnso, T;(0.3%)andT,
(0.5%),Feso4 1 T3(0.3%) T, (0.5%),
leaf powder Ts (3%)Ts (5%), Arappu leaf
powder T (3%) Tg(5%) Notchi leaf powder Ty
(3%) Tiwo
(5%)KinetinT,3(25ppm) T1,50(ppm)atvarious
concentrationsalong with distilled watercontrol
To.

Pongamia

Afterpre-
sowingseedtreatmentsseedsweredriedandthens
owingwasdoneinthefieldandfollowing data was
recorded fieldemergence percentage, plant
height
(cm),numberofprimarybranchesperplant,days
to 50% flowering, days to maturity,number of
capsules per plant, number
ofseedspercapsule,seedyieldperplot(gms),
biological yield, harvest index,
testweightin(gms),seedyieldperplant(gms) data
were collected from the

field. Thedatawassubjectedtostatisticalanalysis.

|

RESULTSANDDISCUSSION|

Comment [S3]: Here authors can add
about what the seed priming with its
importance with some recent reference
http://dx.doi.org/10.3390/plants10010037
https://doi.org/10.22271/TPR.2020.V7.11.0
12

-| Comment [S4]: In the text figure

citation is necessary. Please cite figure as
fig 1....Discussion need improvement with
recent literature



http://dx.doi.org/10.3390/plants10010037
https://doi.org/10.22271/TPR.2020.V7.I1.012
https://doi.org/10.22271/TPR.2020.V7.I1.012

All the treatments significantly affected growth
and yield
attributes.Herewewillseeaboutperformance  of
various treatments

dependondatawhichisrecorded.



TablelMeanperformanceoffieldparametersoflinseed

PH SYPP SYPLOT
Treatments Chemicals FM DFF NPBPP DM NCPP NSPC TW  (9) (9) BY HI
60DAS 90DAS

To Control 8863 7789 7089 7512 429 12867 1841 694 598 212 48.6 456  38.90
T MnSo, (0.3%) 90.12 7396 6211 7734 501 12396 2214 7.08 688 288 71.4 523 55.07
T, MnSo, (0.5%) 9234 7655 6535 8058 541 12416 2345 751 7.06 296 738 6.69 44.25
Ts Fes04(0.3%) 89.14 7012 7294 8817 488 12012 1846 804 814 269 65.7 5.34 50.37
T, Fes04(0.5%) 9354 69.35 7321 8944 498 11935 1987 828 841 294 73.2 7.48  39.30
Ts Pongamialeafpowder(3%) 9422 7661 7383 8906 577 11656 2477 864 877 355 81.2 578  42.95
Ts Pongamialeafpowder(5%) 97.48 6567  77.46 9269 597 11589 2591 895 943 478 1284 826 7953
T, Arappuleafpowder(3%)  93.64 7296 6091 7614 466 12296 2533 826 816 3.35 85.5 7.78  43.06
Ts Arappuleafpowder(5%)  94.11 7465 6342 7865 484 12465 2586 846 889 3.65 91.5 726  42.98
To Notchileafpowder(3%)  90.89  69.24 5866  73.89 511 11924 2154 799 756 298 74.4 7.66  38.90
T10 Notchileafpowder(5%) 9149 7084 6171 ~ 7694 536 12084 2355 814 861 3.9 80.7 7.14 4468
T11 Kinetin(25ppm) 9347 7433 6543 8066 544 12433 1938 831 836 3.06 76.8 731 41.86
T12 Kinetin(50ppm) 9555 6656 7486  90.09 559 12761 2488 874 9.06 3.85 1215 801 7872
MEAN 9282 7229 66.83 8206 518 12218 2227 810 810 3.27 8305 671 49.86

MIN 8863 6567  70.89 7512 429 11589 1841 6.94 598 212 4860 456 38.90

MAX 97.48 77.89 7746 9269 597 12867 2591 895 943 478 12840 826 7953

C.D@(5%) 326 051 4.73 4.17 058 068 185 258 430 3.3 2.99 3.64 204

SE(d) 158 025 2.29 2.02 028 033 090 125 208 152 1.45 1.76  0.99

C.V. 260 381 7.64 7.64 045 376 264 058 094 0.9 1069 115 1125
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Fieldemergencepercentage
Themaximumfieldemergencepercent
wasrecordedwithpongamialeafpowderT(5%),follow

edby(95.55%)kinetinT,,50(50ppm).Whereasminimu
To control

(97.48%)

mfieldemergencepercentrecordedwith

(88.63%)_(Fig. 1).

This experiment provided information
thatfieldemergencepercentincreaseswhenlinseedseeds
aretreatedwithpongamialeafpowder(5%)whencompare
dwithothertreatments. Thisresultsshowedsimilarfindin
gsofVakeswaranet al., (2015), Vijay kumaretal.,

(2013), RJerlinetal., (2011).

98

Fieldemergencepercentage

96
94
92
90
88
86

84

To T1 Tz T3 T4 T5

T T, Tg T

Comment [S6]: Error bar and lettering
/ should be done otherwise, it is very difficul
/| to say which one is significant

Daysto 50%flowering

The minimumdays to 50%

flowering(65.89)recordedwithpongamialeaf powder
Te (5%), followed by Ti, kinetin (50PPM).The
maximum days to 50% flowering recorded with

(77.89) T, control.

Fig.1Fieldemergenceasinfluencebyprimingtreatmentsonlinseed

Thisexperimentprovidedinformationthatdays to

flowering reduced whenlinseed seeds treated with

pongamia

leafpowder(5%)incomparisiontoothertreatments_ (Fig.

2).Thisresultsshowedsimilarfindings ofPrakashet al.,

(2013), Mavietal., (2011), Sajjanet al., (2009).
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Fig.2Daysto50%floweringasinfluencebyprimingtreatments onlinseed
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Plantheightat60DAS
Themaximumplantheightat6ODAS(77.46
cmyisrecordedwithpongamialeaf  powder — T(5%)
followed by

(74.86cm)kinetinT,50(ppm).Andminimum
plantheightaté0dayswasrecordedwithT,
control(70.89cm)_(Fig. 3).

This

height at 60 DASincreasedwhen linseed seeds are

experiment  providedinformation aboutplant
treatedwithpongamialeafpowder(5%)incomparisionwi
thothertreatments. Thisresults showedsimilar findings
of Rasoolet al., (2019),
(2017),Riazet al., (2015).

Tassadduget al.,
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Fig.3Plantheightat60DASasinfluencebyprimingtreatmentsonlinseed

Plantheightatd0DAS
Themaximumplantheightatd0DAS(92.69cm)
recordedwithpongamialeafpowder Tg¢(5%), followed
by(
90.09cm)kinetinT,(50ppm).Whereasminimumplanth
eight(75.12cm)wasrecoredwith T,

control. Thedatacollectedwasstatisticallyanalysedandf

oundsignificantdifferenceamongthetriats. Thisexperim
entprovidedinformationthatplantheightatdODASincrea
sedwhenlinseedseedstreatedwithpongamialeafpowder(
5%)in comparision to other treatments.Thisresults
showed similar findings of
Mondaletal.,(2019),Sanandaetal.,(2016),Bandanabo

seet al., (2014).
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Fig.4Plantheightat90DASasinfluencebyprimingtreatmentsonlinseed
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Number of primary branches per plant

The maximum  number
ofprimarybranchesperplant(5.97)recordedwi

thpongamialeafpowderT6(5%)followedbykinetinT12

(50ppm).Andminimumnumberofprimarybranches per

analysedfoundsignificantdifferenceamong
thetraits. Thisexperimentprovidedinformationthatnum

berofprimarybranches per plant increased when

treated  with  pongamia leaf

linseedseeds
powder(5%)incomparisionwithothertreatments. Thisre

sultsshowedsimilarfindings ofChormuleet al., (2018),

plant(4.29)wasobservedinT,
. SR,NM Changadeet al., (2017), JB Patel
control.Numberofprimarybranchesperplant data
o etal.,(2016)
wascollectedandstatistically
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Fig.5Numberofprimarybranchesperplantasinfluencebyprimingtreatmentsonlinseed

Daystomaturity

Themaximum numberofdaystaken
tomaturity(128.67)recordedwithT,  controlfollowed
by (125.61) kinetin T,,(50PPM)

andreduceddaystomaturitytominimumrecordedwithp

ongamialeafpowder T4(5%).

ThisexperimentprovidedinformationthatDays to

decreasedwhenlinseedseedstreated ~ with
leaf

maturity

pongamia
powder(5%)incomparisionwithwithothertreatments.T
hisresultsshowedsimilarfindingsofUmeshetal.,(2017),

KBhanuprakashet al., (2016), J Lakshmietal.,

(2014).
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Fig.6Daysto maturityasinfluencebyprimingtreatmentsonlinseed



Numberof capsulesperplant
Themaximumnumberofcapsulesperplant

(25.91)recordedwithpongamialeafpowderT,(5%),foll

owedby(24.84)kinetinT,,(50ppm).Where as
minimum
numberofcapsulesperplant(18.41).recordedwith Ty

control.

This experiment providedinformation
thatnumberofcapsulesperplantincreasedwhen  linseed
seeds treated with

pongamialeafpowder(5%)whencomparedwithothertre

of
al.,
(2015),HMuhammadetal.,(2013),ShahzadMagsood
etal., (2011).

atments. Thisresultsshowedsimilar findings

Rehman et
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Fig.7Numberofcapsulesperplantasinfluencebyprimingtreatments onlinseed

Numberof seedspercapsule

A range of 6.94 to 8.95 of number of seedsper

capsulewith8.10meanvaluewereobtained. The
maximum number of
seedspercapsule(8.95)recordedwithpongamia leaf

powder Te (5%), followedby(8.74)
kinetinT12(50PPM).Whereasminimumnumberof

seedspercapsule(6.94)recorded with T, control.

This

experimentprovidedinformationthatnumberofseedsper
capsuleincreasedwhenlinseedseedstreated with
pongamia leaf powder

(5%)whencomparedwithothertreatments.. Thisresultss
howedsimilarfindingsofPrabhaetal.,(2016),Deeptieta
1.,(2015),Swati Negiet al., (2014).
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Fig.8Numberof capsulesperplantasinfluencebyprimingtreatments onlinseed
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Testweight

Themaximumtestweight(9.43gms)recorded with
pongamia leaf powder T4(5%) followed by(9.06gms)
kinetin T1,(50ppm). Where asminimum test weight
with(5.98)T,

control. Thisexperimentprovidedinformationthattestw

was recorded

eightincreased when linseed seeds are
treatedwithpongamialeafpowder(5%)incomparisionwi
thothertreatments. Thisresultsshowedsimilarfindingsof
Singhetal.,(2015),Harmeetetal.,(2010),Rupinderkau

let al., (2009).

TESTWEIGHT
25
20
15
10
5
0
T W T T T T T, T T To Tu Ty

Fig.9Testweightasinfluencebyprimingtreatmentsonlinseed

Seedyieldperplant(gms)

The maximumseedyieldperplant(4.78 gms)
recordedwithpongamialeafpowder T4(5%), followed
by (3.85gms)kinetinT;, (50

ppm).Whereasminimumseedyieldperplantrecordedwi

th(2.12 gms)  Tocontrol. Thisexperimentprovided

information about seed yieldperplant that it increased
when linseed seedstreatedwith pongamia leaf powder
(5%)

showed

incomparisiontoothertreatments. Thisresults
similar findings of
Umeshetal.,(2017)Zoharyetal.,(2015),Ashok et al.,

(2014).

Seedyieldperplant(gms)
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Fig.10Seed yieldperplant(gms)asinfluencebyprimingtreatmentsonlinseed
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Seed yieldperplot(gms)

Themaximumseedyieldperplot(128.4gms)  recorded
with pongamia leafpowder T6 (5%), followed by
(121.5gms)kinetinT;,(50ppm). Whereas minimum

seed yield per plotrecorded with (48.6gms) T, control

Thisexperimentprovidedinformationthatseedyieldperp
lotincreasedwhenlinseedseedsaretreatedwithpongamia
leafpowder(5%)incomparisionwithothertreatments.Th
isresultsshowedsimilarfindingsofSajjanetal.,(2017)SS
Sandhu et al.,( 2016), RB Jolluet al., (2014).
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Fig.11Seed yieldperplot(gms) asinfluencebyprimingtreatmentsonlinseed

Biologicalyield
Themaximumbiologicalyieldrecordedwith(8.26)pong
amialeafpowderTg,followed by Kinetin T1,50 ppm
(8.01).Whereas
minimumbiologicalyieldrecordedwith(4.56) To

controlThisexperimentprovidedinformationthatBiolo

gicalyieldincreased when linseed  seedstreated
withpongamialeafpowder(5%)incomparisionwithother
treatments. Thisresults showed similar findings of
Prabhaet al., (2016),

al.,(2014),Rehmanetal.,(2012).

Reza et

Biologicalyield
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Fig.12Biologicalyieldasinfluencebyprimingtreatmentsonlinseed
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Harvestindex

Themaximumharvestindex(79.53)recorded with
pongamia leaf
T¢(5%),followedby(78.72)kinetinT,»(50ppm)andmi

nimum harvest index (38.90) recordedwithT,

powder

control. Thisexperimentprovided information about

harvest indexthatitincreased whenlinseed

seedsaretreated with pongamia leaf powder
(5%)whencomparedwithothertreatments. Thisresultss
howedsimilarfindingsofSingh et al., (2015), Jassalet

al.,(2013),Someshet al., (2012).
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Fig.13Harvestindexasinfluencebyprimingtreatmentsonlinseed

CONCLUSION

Itisconcludedfromthepresentstudythat pongamia leaf
powder  5%treatedwithlinseedseedsvarietyUmacan
significantlyeffectgrowth,yieldand
yieldattributingtriats.And  lower downdays to
50%flowering and daysto
maturity.FollowedbykinetinT;,(50ppm),incompariso

n with other treatments T, control.
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