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Abstract

A field experiment was conducted during kharif 2014 at the Main Agricultural Research Station, UAS, Dharwad to study the influ-

ence of bio-priming on field performance and yield in maize hybrid GH-0727. The treatments imposed are Control, KH,PO, (1%),

Azospiril-lum brasilense (10%), Azospirillum brasilense (20%), Pseudomonas striata (10%), Pseudomonas striata (20%), Azospirillum
brasilense (10%) + KH,PO, (1%), Azospirillum brasilense (20%) + KH,PO, (1%), Pseudomonas striata (10%) + KH,PO, (1%) and

Pseudomonas striata (20%) + KH,PO, (1%). The results of the investigation revealed that among the bio-priming treatments Azospi-

rillum brasi-lense (20%) recorded significantly higher field emergence (96.3%), plant height at harvest (210 cm), minimum number

of days to 50 percent tasseling and silking (53 and 57.33 respectively) and yield (68.28 q/ha). The yield parameters like cob length,

cob girth, number of rows per cob, number of seeds per row and yield per plant were higher with Azospirillum brasilense (20%),

which was on par with Pseudomonas striata (20%) and minimum was recorded with non primed control. The study indicated that

seed bio-priming with Azospirillum brasilense (20%) significantly enhanced the crop growth, performance and yield as compared to

control. The study indicated that the bio-priming with Azospirillum brasilense (20%) increased the yield by 22.8 per cent which was

on par with Pseudomonas striata (20%).
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Introduction

Maize (Zea mays L.) is one of the important cereal crop in the
world. As it has higher yield potential than any other cereals
hence it is referred to as “miracle crop” or the “queen” of cereals.
Maize is being a C, plant has the higher potential for synthesis of
carbohydrates. Dr. Norman E. Borlaug believes that maize has the
highest yield potential among the cereals. In the last two decades
there was a revolution in rice and wheat and the next few de-
cades will be known as maize era. By 2020 AD the requirement of
maize in various sectors will be around 100 million tons of which
the poultry sector demand alone will be 31 million tons. The only
option is to increase the maize pro-ductivity or selection of good
genotypes and application of proper production management

techniques.

The seed bio-priming is an effective seed treatment to in-

crease the rate, uniformity of emergence and crop establishment

in most of the crops especially in advanced countries in last two de-
cades. It integrates the biological and physiological aspects of en-
hancing growth, disease control and increase in yield, which involves
coating the seed with biological agents and incubating the seed under
warm, moist conditions. Excessive and continuous use of chemical
fertilizers coupled with pesticides and fungicides have damaged the
cultivation and productivity. Now a days the chemical fertilizers are

replaced by environment friendly bio-fertilizers.

The actual yield of maize is affected by many things that are insuf-
ficient nutrients would decrease 10-22 per cent of maize yield [1].
Germination is the first step in the plant growth, which is one of the
critical stages in the life cycle of plants and it is a key process in ger-
mination [2]. Germination ability of seeds in unfavorable conditions,
the more chance of establishment of the plant and will lead to higher
density, which is resulting in increased performance [3]. The rapid

and uniform field emergences are two essential pre-requisites to in-
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crease yield, quality, and ultimately profits in crops. Uniformity
and percentage of seedling emergence of direct-seeded crops
have a major impact on final yield and quality. Slow emergence
results in smaller plants and seedlings, which are more vulner-
able to soil-borne diseases. Hence, an attempt has been made to
determine the “Influence of bio-priming on field performance

and yield in maize hybrid.

Materials and Methods

The field experiment was carried out at the Main Agricultural Re-
search Station UAS, Dharwad during kharif 2014 to evaluate the
influence of bio-priming on field performance and yield in maize
hybrid GH-0727. The experiment was laid out in randomized
com-plete block design with ten treatments viz, (T1) Control,
(T2) KH,PO, (1%), (T3) Azospirillum brasilense (10%), (T4) Azo-
spirillum brasi-lense (20%), (T5) Pseudomonas striata (10%),
(T6) Pseudomonas striata (20%), (T7) Azospirillum brasilense
(10%) + KH,PO, (1%), (T8) Azospirillum brasilense (20%) +
KH,PO, (1%), (T9) Pseudomonas striata (10%) + KH,PO, (1%)
and (T10) Pseudomonas striata (20%) + KH,PO, (1%) and repli-
cated thrice. The seeds of maize hybrid GH-0727 collected from
the National Seed Project, UAS, Dharwad. The seeds were soaked
for 12 hrs in bio-priming solutions which were prepared by dis-
solving the bio-agents in the distilled water as per the concen-
tration. Later seeds were dried back to their original moisture
content under the shade and sown in the field for the further
evaluation. The five tagged plants from the net plot were used
to record the observations. Observations on growth parameters
like plant height at harvest (cm), flowering parameters like days
to 50 per cent flowering and yield parameters like cob length
(cm), cob girth (cm), number of rows per cob, number of seeds
per row, grain yield plant? and grain yield (q ha). The data re-
corded were subjected to the statistical analysis as per Panse and
Sukhatme. (1967) [4].

Results and Discussion

Perceptible differences were observed with regard to growth,
flowering and yield parameters among the bio-priming seed
treatments. The growth parameters like field emergence and
plant height at harvest showed significant variation due to bio-
priming seed treatments (Table 1). Among the bio-priming
treatments Azospirillum brasilense (20%) recorded the highest
field emergence (96.3%) and plant height at harvest (210 cm),
which were on par with Pseudomonas striata (20%) (96% and

209 cm respectively), where as lowest field emergence and plant
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height noticed with control (81.5%, 191 cm). The seed bio-priming
with Azospirillum brasilense might have stimulated the hypocotyl
and epicotyls growth as induces cell elongation by inducing secre-
tion of GA3 resulting in rapid emergence. Similar observations were
made by Senthil Kumar and Panneerselvam. (2012) [5] in rice and
Shirin mokari,, et al. (2012) [6] in corn. They suggested that Azospi-
rillum brasilense treatment may be a valid strategy to shorten the
emergence time and to improve plant stand. The beneficial effect of
exogenous application of Azospirillum brasilense to seeds might be
due to the translocation of GA3 to the aerial part of plants and this
perhaps occurs to an extent that is enough to increase epicotyl size
and the consequent increase in first node height which is sufficient to
positively affect plant height. The enhanced plant height may also be
due to the improved and faster plant emergence in bio-primed seeds
which might have created nitrogen fixation by the plant, phosphorous
solubilization and also coopera-tive competition among the plants for
light and resulted in taller plants. The results are in agreement with
the findings of the Kamran shaukat., et al. (2006) [7].

A progressive decrease in the number of days to 50 per cent flow-
ering was noticed because of bio-priming seed treatments (Table 1).
The least number of days for 50 per cent tasseling was noticed with
Azospirillum brasilense @ 20 per cent (53) as well as Pseudomonas
striata @ 20 per cent (53), where as more number of days taken by
the control (57.39). Similar to days to 50 per cent tasseling the days
for 50 per cent silking also showed significant variation due to bio-
priming seed treatments. Among the treatments the bio-priming with
Azospirillum brasilense (20%) or Pseudomonas striata (20%) record-
ed least number of days (57.33) and more number of days taken by
the control (61.67). The days required to attain 50 per cent flowering
was reduced with bio-priming treatments. The Azospirillum brasi-
lense @ 20 per cent and Pseudomonas striata @ 20 per cent induced
tasseling early by 3.69 days and the same treatments induced early
silking by 4.34 days over untreated control. The increased rate of
emergence could be correlated with early flowering and early harvest
observed in the present study. Similar observations in advancement
of flowering were also reported by Niranjan Raj., et al. (2004) [8] in
pearl millet. Meysam Beigzade., et al. (2013) [9] also reported that
seed bio-priming in maize resulted in faster emergence, more vigor-

ous plant population, earlier flowering.

The seed bio-priming treatments showed significant increase in
the yield of maize hybrid GH-0727 by recording significantly higher
yield parameters as compared to control (Table 2). The bio-priming

seed treatment with Azospirillum brasilense (20%) recorded higher
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Field emergence | Plant heightat | Days to 50% | Days to 50%
Treatments (%) Harvest (cm) Tasseling Silking
T,: Control 81.5 (64.5)* 191 57.39 61.67
T,: KH,PO, @ 1% 92.3(73.8) 204 55.00 58.33
T,: Azospirillum brasilense @ 10% 91.7 (73.2) 202 55.33 59.00
T,: Azospirillum brasilense @ 20% 96.3 (78.9) 210 53.00 57.33
T.: Pseudomonas striata @ 10% 92.0 (73.5) 202 54.67 58.67
T,: Pseudomonas striata @ 20% 96.0 (78.5) 209 53.00 57.33
T,: Azospirillum brasilense @ 10%+ KH,PO, @ 1% 92.9 (74.5) 203 53.67 58.00
T,: Azospirillum brasilense @ 20%+ KH,PO, @ 1% 95.4 (76.7) 209 53.33 57.67
T,: Pseudomonas striata @ 10%+ KH,PO, @ 1% 92.9 (74.5) 203 54.00 58.33
T,,: Pseudomonas striata @ 20% + KH,PO, @ 1% 95.4 (76.7) 209 53.33 57.67
Mean 92.5(74.5) 204.2 54.3 58.40
SEm # 0.59 2.55 0.29 0.29
CD (0.05) 1.76 7.57 0.87 0.86

*Figures in the parenthesis indicate arcsine values.

Table 1: Field emergence (%), plant height (cm) and days to 50% tasseling and silking as influenced by bio-priming in maize hybrid.

yield parameters viz., cob length (18.83 cm), cob girth (15.17), on actively growing regions in such a way that they encourage nitro-
number of rows per cob (14.67), number of seeds per row gen fixation, phosphorous solubilization and mo-bilize the nutrients
(33.73), yield per plant (118.33g) and yield per hectare (68.28q  apsorbed elsewhere towards the shoot resulting in better vegetative
ha-1) and minimum was recorded with control (16.37 cm, 13.66 growth and subsequent yield [10] and Nezarat and Gholami (2009)

cm, 12.67,29.27, 110.12g and 55.58q ha-1 respectively). The in-  [11]; the results of which, duly agree with the findings of the present
crease in the yield of bio-primed seeds may be attributed to in-  jpyestigation.

crease in the yield contribut-ing parameters cob length, cob girth,

number of rows per cob, number of grains per row, and yield per Conclusion
plant seems to be the important components closely related to The present investigation revealed that the seed bio-priming with
yield per ha. Among the treatments the highest percent increase ~ Azospirillum brasilense (20%) enhanced the seed quality and grain
in the grain yield per hectare was re-corded to the tune of 22.8 yield by 22.8 per cent which was on par with Pseudomonas striata
per cent by Azospirillum brasilense @ 20 per cent. This influence  (20%) 21.4 per cent as compared to control.

of bio-fertilizers on the grain yield might be through their effect

Cob length | Cob girth No. of No. of Grain Grain yield

Treatments (cm) (cm) rows/Cob | grains/row | yield/plant (g) (q/ha)
T,: Control 16.37 13.66 12.67 29.27 110.12 55.58
T,: KH,PO, @ 1% 18.25 14.34 13.87 31.07 114.31 58.23
T,: Azospirillum brasilense @ 10% 17.90 14.09 13.47 30.67 113.30 57.43
T,: Azospirillum brasilense @ 20% 18.83 15.17 14.67 33.73 118.33 68.28
T,: Pseudomonas striata @ 10% 18.27 14.37 13.60 30.80 113.60 57.96
T,: Pseudomonas striata @ 20% 18.79 15.13 14.40 33.53 117.83 67.49
T,: Azospirillum brasilense @
10%+ KH,PO, @ 1% 18.35 14.21 13.60 31.47 114.87 59.29
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T,: Azospirillum brasilense @
20%+ KH,PO, @ 1% 18.61 14.87 14.13 32.60 116.00 63.26
T,: Pseudomonas striata @ 10%+
KH,PO, @ 1% 18.35 14.25 13.87 31.40 114.80 59.02
T,,: Pseudomonas striata @ 20% +
KH,PO, @ 1% 18.56 14.72 14.00 32.60 115.83 62.99
Mean 18.23 14.48 13.83 31.71 114.90 60.95
S.Em # 0.13 0.11 0.21 0.40 0.75 0.56
CD (0.05) 0.39 0.32 0.62 1.20 2.23 1.67
Table 2: Yield and yield attributing parameters as influenced by bio-priming in maize hybrid GH-0727.
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