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ABSTRACT

The objective of this study was to evaluate thexctffof seed pyridoxine-priming duration on gerrtioraand early
seeding growth characteristics of two wheat genegymcluded inbred lines of PBW-154 and PBW-34% T
experiments were carried out in completely randechidesign (CRD) with five seed priming treatmentshree
replications. The seed priming treatments inclutlegte pyridoxine-priming duration treatments cohsé 6, 12
and 24 h were compare with the unsoaked seed daaticb a hydro-priming with distilled water for 12 fhe
pyridoxine concentration of 200 mg prepared in distilled water was used as pyridoxpmening media. Seed
pyridoxine-priming treatments improved seed germigmaand early seeding growth traits included geration
percentage, coleoptiles and radical length, seeding matter accumulation, mean germination time ([G
germination index (Gl), vigor index (VI), and tine 50% germination (s) of both genotypes. Seed pyridoxine-
priming duration of 12 h produced maximum value foost of the germination and early seedling growth
characteristics of wheat inbred lines of PBW-1%® #BW-343. These results have practical implicetion the
pre-sowing seed treatment with pyroxene solutiamdcenhance the seed germination and early seedjiogvth
characteristics of wheat plant.
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INTRODUCTION

Wheat is an important cereal in many developeddawtloping countries of the world. It is widely dder animal
feed and industrial raw material in the developedntries where as the developing countries use gieneral for
feed. As regards to area and production wheat réiks in world production following wheat and ric&/orld
wheat production must increase by approximatelyoldnually to meet the growing demand for food thiit
result from population growth and economic develepth{25]. Rapid and uniform field emergence is mpadrtant
factor to achieve high yield with respect to botlaatity and quality in annual corps [23,34]. Sedching has been
found a double technology to enhance rapid andtmifemergence, and to achieve high vigor and bgitdats in
field corps [13,11]. Many studies have been caroeton the effect of seed priming on germinatiod growth rate
of corps. Subedi and Ma [34] reported that see#esbavith 2.5% KCI for 16 h reduced both coleopéile radicle
length of wheat. Chiu et al., [8] observed enhangednination in sweet wheat when primed using pbllene
glycol. Misra and Dwibedi [20] found that seed sogkin 2.5% potassium chloride (KCI) for 12 h befaowing
increased wheat yield by 15%. Furthermore, Paul@noludhury [24] observed that seed soaking witht®.5%
solution of KClor potassium sulfate §80,) significantly increased plant height, yield ditries, and grain yield in
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wheat. Earlier studies showed that the succes®ed priming is affected by the complex interactajrfactors
including priming agent, plant species, primingatiom, temperature, seed vigor and dehydration,adsw storage
conditions of the primed seed [23]. It has beeal#isthed that pyridoxine (VitamingBenhances the growth of root
system [26,27,7] which helps in better seedlingd&hment, and higher nutrient and water uptal&2[2 The
work with regard to seed soaking treatment withigptine has been proved promising in mustard [5itil and
mung [29] and wheat [17]. Khan et al. [16] reportedt application of 0.02% pyridoxine for both rarst and
wheat gave maximum value for growth and yield paatens. Pre-sowing seed treatment of mung beernvaulif
K-851 in pyridoxine solution significantly enhancéelaf nitrogen, phosphor and potassium concentrstiat
different growth stages, and seed protein conceémtraat harvest [2]. In our knowledge, responsesseed
pyridoxine-priming treatment on seed germinatiod aarly seedling growth of wheat have not beenstigated to
date. Hence, the specific objective of this studsvio evaluate the effect of different seed pyridepriming
duration on seed germination and early seedling/tjrof wheat genotypes.

MATERIALSAND METHODS

The experiment were laid out in completely randadizesign (CRD) with two wheat genotypes inclunhdxted
lines of PBW-154 and PBW-343 and five seed printiegtment in three replications. The seed primiegtments
included three pyridoxine-priming duration treatrtseoonsist of 6, 12 and 24 h were compare withutheoaked
seed control and a hydro-priming with distilled @mafor 12 h. The pyridoxine concentration of 200 atg
prepared in distilled water was used as pyridoxiristing media. Approximately 500 g of seed of ggpes were
placed in individual nylon net bags and immersegriming agent at 20 °C. After soaking seeds werkied to
original weight with forced air under shade. Thisgeds from each of the treatments were placedon¢ Petri
dishes on Whatman No. 2 filter paper moistened W&hml distilled water. Seeds were kept in gerngnat 25 °C
in darkness. Germination was counted in 24 h iaterand continued until fixed state. A seed wassiciared as
germinated when radicle had emerged more than 2 final.germination percentage, seedling lengtheaptiles
and radicle length and also seedling dry weightwecorded at $day of planting on filter paper. The vigor index
(V1) was calculated as the product of seedling fbrigy germination percentage. Germination percentagean
germination time (MGT) [9] germination index (GI3J] and time to 50% germination ] [6] were calculated
using the following equations:

o Number of germinated seeds
Germination percentage = x 100
Total number of planted seeds

Dn
MGT = Z_

>n

Where, n is the number of seeds were germinatedaynD, and D is the number of days counted from the
beginning of the germination.

_XTiN;

Gl
S

Where, Tis the number of days after planting, ibl the number of seeds germinated on day |, aidtSe total
number of planted seeds.

G-t — )

Tso = t; +
50 i n —mn;

Where, N is the final number of germinationand n cumulative number of seeds germinated by adjsmmumts at
times tand fwhen p<s< .
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Data for various indices were subjected to analgbigariance using SAS/STAT software version 8 [IDlincan's
multiple range test (DMRT) [10] at the 0.01 levépoobability was used to evaluate the differentmag treatment
means.

RESULTSAND DISCUSSION

Table 1 indicates the effect of different seed prgntreatments on various seed germination and/ eaedling
growth characteristics of PBW-154 wheat genotypgridexine-priming duration was significantly affect
germination and early seedling growth traits of PBRB4. The maximum level of germination percentages w
observed at Pyridoxine-priming of 24 h which sigrahtly improved germination percentage as compared
Pyridoxine-priming duration of 6 and 12, and alsatcol and hydro-priming treatments. The coleoptlegth was
positively responded to Pyridoxine-priming duratioeatments of 6, 12 and 24 h (p<0.01). The higaestunt of
coleoptile length was observed in Pyridoxine-prignaiuration of 24 h, which significantly improved|eoptile
length with an increase of 112.34% and 38.35% awpeoe with control and hydro-priming treatmentpexgively.

The Pyridoxine-priming of 12 h produced the maximamount of radicle length with an increase of 521&nd

35.54% as compared unsoaked control and hydro-pgitneatments, respectively. However, variatiothie set of
accessions was not possible to discern at Pyrigepiiming of 12 and 24 h for both aforementionexitsrincluded
coleoptile and radicle length (p<0.01). The seedtiny weight was also positively correlated to Bgxine-priming

duration. Pyridoxine-priming duration of 6, 12 a4 h promoted seedling dry weight with an increais&5.00%,

55.00% and 57.50% respectively. However, differeilcehe set of accessions was not possible to disae
pyridoxine-priming duration of 6 h, control and hgepriming treatments. The mean germination timesiaely

correlated to the pyridoxine-priming duration. Henthe minimum level of MGT was observed at pyridex

priming of 24 h with no significant difference witpyridoxine-priming duration of 12 h and hydro-piig

treatments. A significant positive response of bgdrmination index and vigor index to pyridoxinesping

duration treatments relative to the both contral &gdro-priming treatments was observed in all leyp<0.01).
Pyridoxine-priming duration of 12 h produced thexmaum level of germination index and vigor indextlwvian

increase of 35.42% and 24.49% in germination indexi with an increase of 91.58%, 38.51% in vigalek) as
compared unsoaked control and hydro-priming treatmeespectively. The time to 50% germinationsgT
negatively influenced by pyridoxine-priming treatm® Pyridoxine-priming duration of 12 h producdub t
minimum level of T, with a reduction of 29.67% and 13.99% as compaith wontrol and hydro-priming
treatments, respectively.

Table 2 demonstrates the seed germination and sa#ddling growth traits of PBW-343 wheat genotyge a
influenced by different seed pyridoxine-priming dtimn treatments. Seed germination and early segdliowth of
PBW-343 genotype was significantly affected by vagylevels of seed pyridoxine-priming duration. Asjtive
reaction of germination percentage to pyridoxinieaprg duration treatments was observed in all Igvelence, the
maximum level of germination percentage was obskateyridoxine-priming duration of 24 h which siigantly
improved germination percentage as compared pyirigepriming duration of 6 and 12, and also condéodl hydro-
priming treatments. According to coleoptile andictallength, the highest amount was observed indpyine-
priming duration of 12 h, which significantly impred coleoptile length with an increase of 187.19% 44.82%
and promoted radicle length with an increase 0b®% and 20.37% as compare with control and hydimipg
treatment, respectively. The seedling dry weights vpesitively affected due to pyridoxine-priming dtion
treatments. Pyridoxine-priming duration of 6, 121 @4 h promoted seedling dry weight with an inceeais30.95%,
57.14% and 16.66% respectively. However, variafiorthe set of accessions was not possible to diseér
pyridoxine-priming duration of 6 and 24 h, alongwhydro-priming treatment.

Time to 50% germination €f) negatively influenced by pyridoxine-priming trents. Pyridoxine-priming
duration of 24 h produced the minimum level gf With a reduction of 43.34% and 33.34% as compdth w
control and hydro-priming treatment, respectivélpwever, variation in the set of accessions waspassible to
discern at pyridoxine-priming duration of 12 h &ih (p<0.01).

The mean germination time (MGT) inversely corredate the pyridoxine-priming duration. Hence, thenimum
level of MGT observed at pyridoxine-priming duratiof 24 h with no significant different with pyridime-priming
duration of 6 and 12 h, and hydro-priming treatraeRlyridoxine-priming duration of 12 h produced thaximum
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level of both germination index and vigor indexhwén increase of 47.14% and 26.94% in germinatidex, and
with an increase of 82.47%, 22.81% in vigor indax,compared unsoaked control and hydro-primingrtresat,
respectively

Table 1: Overall mean valuesfor the effect of seed priming treatmentson various characteristics of germination and early seedling
growth of PBW-154 wheat genotype.

Treatments Germin Coleoptile length  Radicle length ~ Seedling dry MGT Gl v Tso
ation (mm) (mm) weight (g) (day) (day)
(%)

Control 85.97 27.26 89.75 0.40 3.03 1529  60.94 2.36

Hydro-priming 12 h 86.07 36.49 104.12° 0.47 2.22° 17.72 98.12 1.9

Pyridoxine-priming 6 h  85.76 31.7¢° 114.5? 0.4¢ 2.5¢ 17.79° 103.24 197

Pyridoxine-priming 12 h  86.3% 46.40 141.13 0.60° 2.06 22.06 1359Ff 1.6€

Pyridoxine-priming 24 h  90.0F 46.68 132.83 0.63 2.00 19.60 13543 168

T Within a column, means followed by the samerlat&not significantly different at the 0.01 lewglprobability by Duncan's multiple range
test
¥ MGT, mean germination time
§ GI, germination index
1 VI, vigor index
# Tso, time to 50% germination

Table 2: Overall mean valuesfor the effect of seed priming treatmentson various characteristics of ger mination and early seedling
growth of PBW-343 wheat genotype.

Treatments Germin Coleoptile length  Radicle length  Seedling dry *MGT Gl VI "Tso
ation (mm) (mm) weight (g) (day) (day)
(%)

Control 170.08 5.31° 92.46 0.4Z7 3.3% 18.22 74.05 1.80

Hydro-priming 12 h 81.74° 11.53° 133.3% 0.5¢ 2.77 2147 113.02 152

Pyridoxine-priming 6 h ~ 80.2%° 9.3¢ 136.36° 0.58 273 2158 115.8F 147

Pyridoxine-priming 12 h  81.83 15.2% 152.10 0.66 2.34 26.8F 135.12 1.09

Pyridoxine-priming 24 h  85.3F 12.28 145.98° 0.59 2.20° 21.66 133.92 1.02

T Within a column, means followed by the samerlat&not significantly different at the 0.01 lewdlprobability by Duncan's multiple range
test
¥ MGT, mean germination time
§ GI, germination index
1 VI, vigor index
# Tso, time to 50% germination

CONCLUSION

It has been established that pyridoxine is requioedoot development [7] which can positively indince the early
seedling growth. Ansari and Khan [1] reported #$e#d soaking application of graded aqueous pyngosolutions
increased the dry matter accumulation of mung b&ha.findings of Samiullah and Khan [28] showediggyxine
requirement for optimum performance of mustardicais of PK-8203 and Varuna were 0.05% and 0.0125%
respectively. Seed pyridoxine-priming duration &fH produced maximum value for most of the gernmaand
early seedling growth characteristics of wheateaablines of PBW-154 and PBW-343. In conclusionséheesults
have practical implications in that pre-sowing seeshtment with pyridoxine solution could enhanbe seed
germination and early seedling growth charactesgstif crops. Seed pyridoxine-priming is a simpleneenical way

to improve the seedling establishment of wheattplan

Seed priming is an important factor influenced geation and early seedling growth of annual crdgse effects
of seed priming on crops are dependent on the @mipkteraction of factors such as priming substampéant
genotype, and priming duration. Germination andibeg establishment are influential stages whidiecied both
quality and quantity of crop yields [23].

We have investigated that how seed pyridoxine-prgrduration influenced seed germination and earbdkng
growth characteristics of two wheat genotypes. $seidoxine-priming treatments improved seed geatiom and
early seedling growth traits of both genotypes.
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The increment in seed germination and early segdjmiowth due to seed priming treatment is alsoanfarmity
with the findings of other researchers [21,4,1&sBet al.[3] found that priming of wheat seed using poly&the
glycol or potassium salts (PO, or KNG;) resulted in accelerated seed germination. A @amit enhancement in
seed germination and seedling growth charactesistievheat was achieved through the hydro-primihgeeds for
24 h [22]. The three early phases in seed gernoimaie (i) imbibition, (ii) lag phase and (iii) grosion of the
radicle through the testa [33].

Generally, priming affects the lag phase and caeadg DNA replication [5] increased RNA and protsiynthesis
[12] and greater ATP availability [19]. Furthermpneyridoxine is a cofactor for many enzymatic reat,
especially those involved in amino acid metabolj3dj.
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