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ABSTRACT

A cheap and ecologically friendly pre-sowing method that increases germination rates and seedling vigor, which in
turn enhances growth and productivity, is considered seed priming. A field experiment was conducted in 2022 in
farmer’s field to evaluate the effective priming method suitable for the balanced germination, growth, and yield of
maize. An experiment consists of a single-factor randomized complete block design with 3 replications and 8
treatments. The analysis of the data was conducted with R Studio software at the p <0.05 level of significance, and a
mean comparison was done using DMRT (Duncan's Multiple Range Test). According to this study, seed priming
increased the germination, growth, and yield of crop growth parameters such as germination percentage, germination
index, days to 100% germination, stem diameter at 35 days, days to 100% tasseling, days to 100% silking, plant
population/ha, number of cobs per plant, ear length, ear girth, kernels per cob, 1000 kernel weight, fresh grain yield,
adjusted grain yield, fresh Stover yield, and fresh biomass yield. The highest germination percentage (98.61%) and
index (11.89 days), the earliest days to 100% germination (12.00 days), early tassel emergence (63.00 days), early
silking emergence (66.00 days), the highest number of kernels per cob (529.37), 1000 kernel weight (337.10 g), harvest
index (0.62), ear length (22.38 mm), and ear girth (49.72mm) were recorded on the treatment primed with cow urine
for 18 hours. However, the highest fresh Stover yield (2954.07 kg/ha) and fresh biomass yield (6336.29 kg/ha) are
recorded on stoves primed with DAP for 18 hours. Cow-urine priming for 18 hours improved the germination and
economic yield of maize. Efficient cow-urine priming is a cost-effective, eco-friendly, and finest alternative approach
to increasing the maize yield.
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INTRODUCTION

Maize is a significant agronomic crop that is cultivated
globally and is cross-pollinated long-day plant belonging
to Poaceae. Maize is referred as the “queen of cereals.”
It is used for food, feed, fodder, and a source of industrial
raw materials in Nepal, where it is recognized as the
second most important cereal crop after rice (Ghimire, et
al., 2018). Per capita, maize consumption in Nepal was
98¢ per person in one day which was reported to be the
highest in South Asia (Ranum, et al., 2014). The demand
for maize has been steadily increasing by about 5%
annually in the past few decades (Sapkota & Pokhrel,
2010). Currently, maize covers 9,56,447 ha of land with
a total yield of 2,71,3635 in Nepal (Krishi Diary, 2078)
whereas in Taplejung district maize is cultivated in
22,052ha of land, 54,413Mt production and yield of
2.47Mt/ha were recorded (MOAD, 2014). In the winter
and spring, maize is farmed in the terai, valleys, and low-
lying river basin areas using irrigation whereas during
the summer (April-August), maize is grown under the

rainfed condition as sole crop or relayed with millet at
the end of season (Sapkota & Pokhrel, 2010). The
potential yield of maize in Nepal is 5.7 t/ha, which is
higher than the farm-level production of 2.55 t/ha
(MOAD, 2017; Karki et al., 2015). In Nepal, maize being
impacted by various technological and socio-economic
factors, there is an enormous gap between the demand
and production. It is mostly unknown in Nepalese
context how the pretreated seed would affect the entire
growing season. Seed is considered as primary
component that has an impact on crop’s production and
productivity (Shrestha & Shrestha, 2017).

Seed priming is considered a low-cost and eco-friendly
pre-sowing technique that can improve the germination
rate and vigor of seedlings which reflects enhanced crop
growth and productivity. (Sudozai, et al., 2013) found
maize seeds hydro-primed for 18 hours at a soil moisture
level of 55-65% enhances germination characters like
vigor index, greatest emergence and increase in growth
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parameters like greatest leaf area, shoot as well as root
dry weights. Additionally, it also promotes yield
parameters like greatest number of cobs per plant, grains
per cob and improved seed index along with
increasement in seed yield by 35%. Maize is one of the
important cereal crops of Bangladesh which can be
produced successfully by priming (Ahammad, et al.,
2014).

Furthermore, research conducted by (Soleimanzadeh,
2013) hydro-primed maize seeds for duration of 18 hours
enhances seed germination and yield factors. Koirala
(2017) reported seed priming treatment reduces silking
and maturity days, enhancing increasement of grain yield
by 11.6% and greatest increasement of yield by 27.8% in
maize (Manakamana-1 variety) at Palpa, Gulmi, and
Myagdi districts of Nepal. The significant numbers of
farmers (75.1 to 88.9%) who took part in the Mother-
Baby trial in western Nepal expressed keen interest in
seed priming technology in maize (Koirala, 2017). For
solving the issue of low seedling establishment problem,
farmers require priming reagents that are not only
affordable but also user-friendly and readily available in
Nepal. Hence, this experiment was undertaken in the
farmers’ field in Mid hills of Nepal with the motive of
identification of priming treatments in seed germination,
better establishment, vegetative growth, and Yield of
maize in Mid hills of Nepal. If Germination, growth, and
yield performance are unaffected by the use of different
treatments, it will be considered as a null hypothesis.
Experimental site

From February 2022 to June 2022, the experiment was
carried out in a farmer's field in Phungling municipality-
04, Simle, Taplejung. The site is situated at an elevation
of 1140 meters above sea level, with coordinates of
27.3487973 N, 87.6398160 E..

Legend
i- Koshi Province of Nepal
w[ ] Map of Nepal
[ T=plejung District of Nepal
ing Municiplaity epal
[ Phungiing Municiplaity of Nepal
L= Study area on Municipality

o

Figure 1. Geographic Information System (GIS) Map
of the Study Area in Taplejung, Nepal. This study marks
the inaugural investigation conducted in this specific
location. Map created by the author

Experimental design

The experiment was set up in a single factor Randomized
complete block design involving 3 replications and 8
different treatments. Maize (var. Manakamana-04) seed
was obtained from Prime Minister Agriculture
Modernization Project, Taplejung, and was placed in a
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bowl and soaked in water (Hydropriming (12 hours)-T1
& Hydropriming (18 hours)-T2), cow urine(Cow- Urine
priming (12 hours)- T3, @ 2.5 times dilution & Cow-
Urine priming (18 hours) @ 2.5 times dilution-T4),
DAP(DAP priming (12 hours) @1%-T5 & DAP priming
(18 hours) @1%-T6), and the salt solution(Salt priming
(12 hours) @0.5%-T7) and Control-T8 respectively.
Then the primed seed was surface dried under the shade
for 2 hours.

In an area of 155m? of a well-prepared plot, seeds were
shown at a depth of 5-8 cm. The distance between rows
and plants of the maize was 75cmx25cm. Every
replication had 1 m gap, and each plot had 0.5 m gap.
Altogether there were 24 plots with an Individual plot
area 2mx2.25m (4.5m2), each plot had 3 rows with 8
plants in each row (Figure 2). Six of the plants were
chosen at random from each plot by a lottery procedure
to provide the necessary data for the experiment. The
experimental field was well-ploughed, weeds were
cleared from the field and was given a fine tilth. After,
the field layout was completed, the recommended doses
of well-decomposed FYM (15 tons), Urea: DAP:
MOP@120:60: 40 kg/ha were applied. FYM, DAP,
MOP, and half dose of urea were applied as basal dose.
While, half dose of urea was top-dressed during crucial
stages i.e. knee-high stage and earthing up.

75 cm 7
|
25cm I 7'3}:/ "{i/ %;i
0.375m ) 15m ' 0.375m

Figure 2. Experimental design of the Single Plot with
the spacing of 75*25cm?

Data collection and analysis

Six plants were randomly chosen as sample plants from
each plot. Each plot included data collected on seedling

character,  Vegetative  character,  phenological
observations, and vyield attributing measurements.
Seedling characters included seed germination

percentage, germination index, and Days to 100%
germination. Vegetative characters included Plant height
(cm), Stem diameter (mm), and Number of leaves. Days
to 100% Tasseling, Days to 100% silking were recorded
as phenological observation. Yield attributing characters
included Plant population per hectare, Number of cobs
per plant, ear length(cm), ear girth(mm), kernels per cob,
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1000 kernel weight(gm), Fresh Stover yield(gm), Fresh
Biomass yield(gm), Harvest index. At a 5% level of
significance, the data were examined using Duncan's
Multiple Range Test (DMRT) and information gathered
from field was put into MS-Excel 2019. The data were
further analyzed with R studio version 4.2.1.

Seed germination percentage

The seedlings were observed daily until complete
emergence and readings were taken.

Number of seeds germinated

% Germination = x 100

Number of seeds sown

Germination index
The germination index (Gl) was calculated by the
following formula:

Number of germinated seeds

Days of first count
Number of germinated seeds

Days of final count
Days to 100% germination
Days to full germination were calculated when nearly
100% of the germination of seeds took place.
Plant height
Plant height were measured by using measuring tape
from the randomly selected 6 plants from the middle row
of each plot. Plant height were measured from the soil
surface to the highest point of the arch of the uppermost
leaf whose tip was pointing down.
Stem diameter
Stem diameter were measured through Vernier caliper
from the randomly selected 6 plants from the middle row
of each plot.
Number of leaves
Emerged number of leaves were counted from the
randomly selected plants
Days to 100% tasseling and silking
After the emergence of 100% tassel in the plot, this data
was recorded.
Plant population per hectare
Plant population per hectare was calculated by using the
formula:

Total number of plants in given area of the plot(3m?)

X1
Total area of the plot (3m?) 0000

Yield parameters

The total number of ears harvested from the net
harvestable area were recorded. The length of the ear was
measured from the base to the tip of the ear and were
recorded in centimeters at the time of harvest. Ear girth
was measured i.e., from the middle of the ears using a
Vernier caliper, and was recorded in millimeters. Fresh
cob weight along with husk was harvested from the net
harvestable area and weighed using a weighing machine.
De-husking of the cob was performed and was weighted
using a weighing machine. Kernel per row, Kernel per
column of the sample plant cob was calculated and was
multiplied for calculation of kernels per cob
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So,

(Number of Kernels per cob= Kkernel per row X
kernel per column).

10000 kernels were counted and weighed in a weighing
machine for calculation of 1000 grain weight. For Stover
weight, Stover was cut down from the net harvestable
area and was weighted using a weighing machine and
converted in kg/ha Biological yield was calculated using
the formula (Biological yield= Grain yield + Stover

yield)
The Harvest index was calculated using the formula:
( _ Economic yield( Grain yield) )

- Biological yield (Grain yield+Stover yield)
Grain moisture content (%): Ears from random plants
were selected. Kernels were shelled out and was placed
in a moisture meter for calculating moisture content.

RESULTS AND DISCUSSIONS

Germination percentage

The data analysis performed showed that there was
significant effect (p<0.05) of priming in germination
percentage (Table 1). In comparison to other treatments,
T4 primed with cow urine for 18 hours had the greatest
germination rate (98.61) whereas T8 no priming, had the
lowest recorded germination percentage (73.61).
Germination index

The data analysis performed showed that there was
significant effect (p<0.05) of priming in Germination
index ( Table 1) & Figure 3. In comparison to other
treatments, T4 primed with cow urine for 18 hours had
the greatest germination rate (11.89) whereas T8 no
priming was performed had the lowest germination
index (4.22).

Days to 100% germination

The data analysis performed showed that there was
significant effect (p<0.05) of priming in Days to 100%
germination. In comparison to other treatments, T4
primed with cow urine for 18 hours had the greatest days
to 100% germination (12.00) whereas T8, no priming
performed had the lowest (13.00) ( Table 1) & Figure 3.
Table 1. Effect of priming on germination parameter of
Manakamana-4 variety of maize

Treatment ~ Germination Germination Days to

percentage Index 100%
germination

T1 93.06° 9.06b¢ 12.67%®

T2 94.30° 10.21° 12.67%®

T3 89.06° 7.11¢ 12.67%

T4 98.612 11.892 12.00°

T5 84.72¢ 5.60°¢ 13.002

T6 82.56¢ 5.50¢ 13.002

T7 90.06%° 9.01b¢ 13.00?

T8 73.61° 4.22¢ 13.002

LSD (0.05) 3.58 1.21 0.40

S. Em (%) 2.17 0.46 0.20

F- <0.001 <0.001 <0.05

probability

CV% 4.22 8.66 2.772968

Grand 88.24 7.82 12.75

Mean
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Note: The common letter(s) within the column indicate
non-significant difference based on Duncan Multiple
Range Test (DMRT) at 0.05 level of significance, **
significant at 1% level of significance, *** significant at
0.1% level of significance. (S. Em — Standard Error of
mean, CV — Coefficient of Variation, LSD — Least
Significance Difference)

Number of days
o v & @ % o N &

T1 T2 T3 T4 15 6 T7 T8

B Germination index @ Days to 100% germination

Figure 3. Effect of priming on germination index and
days to 100% germination

Plant height

The analyzed data revealed that the plant heights 35, 50,
65, 80, and 105 days is not significantly (p<0.05)
influenced (Figure 4).

Representation of mean comparision of plant Height

after DAS on different treatments
300

0
T1 T2 T3 T4 5 T6 7 T8

Figure 4. Effect of priming on plant height on different
days after sowing

Leaves number

The analyzed data revealed that the Leaf number 35, 50,
65, 80, and 105 days is statistically not significantly
(p<0.05) influenced (Figure 5).

Stem diameter

The analyzed data revealed that the stem diameter 35, 50,
65, 80, and 105 days is not significantly (p<0.05)
influenced by the treatments (Figure 6).

Number of days
e
g8 8 8

«
S

Effect of Priming on Number of leaves of

Plant At Days after sowing
50

S EEEEEREN
T1 lNu@berofle@ves%cﬁrs lNl.@berofL[e@vesSOcﬁvs T8

Number of leaves 80 days

B Number of leaves 65 days

Number of leaves 105 days

Figure 5. Effect of Seed priming on the number of leaves
on different days of sowing

Days to 100% tasseling

The analyzed data revealed that the days to tasseling are
significantly (p<0.05) influenced. However, the early
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tassel emergence was recorded in treatment T4, primed
with cow-urine for 18 hours (63.00), and the late tassel
emergence was recorded in T8, control no priming
performed (69.67).
Days to 100% silking
The analyzed data revealed that the days to silking are
significantly (p<0.05) influenced. However, the early
silking emergence was recorded in treatment T4, primed
with cow-urine for 18 hours (66.00) and the late tassel
emergence was recorded in T8, with control no priming
performed (72.66) (Table 2).
£
| ‘
T8

Figure 6. Effect of Seed priming on Stem diameter of
maize at different days of sowing

Table 2. Effect of seed priming on days to tasseling, days
to silking of maize

Representation of stem diameter at Days after
sowing
30

T T I I I I
I I
I ] I B I
0
el 2 3 T4 s T6 T

T 7

=N
o v o uw

M Stem diameter 35 days (mm) M Stem diameter 50 days(mm)
Stem diameter 65 days(mm) = Stem diameter 80 days(mm)

B Stem diameter 105 days(mm)

Treatment Days to 100% Days to 100%
tasseling silking
T1 64.67% 68.33%
T2 64.67% 68.00%
T3 64.67% 68.00%
T4 63.00° 66.00°
T5 68.00° 70.66°
T6 68.67° 71.66°
T7 67.00° 70.66°
T8 69.672 72.662
LSD (0.05) 0.82 1.05
S.Em (%) 0.27 0.34
F-probability <0.001 <0.001
CV% 0.70 0.86
Grand Mean 66.29 69.49

Note: The common letter(s) within the column indicate
non-significant difference based on Duncan Multiple
Range Test (DMRT) at 0.05 level of significance, **
significant at 1% level of significance, *** significant at
0.1% level of significance. (S. Em — Standard Error of
mean, CV — Coefficient of Variation, LSD — Least
Significance Difference)

Plant population per hectare

The analyzed data revealed that the plant population per
hectare is significantly (p<0.05) influenced (Table 3).
However, the highest plant population per hectare was
recorded on the treatment T4, primed with cow-urine for
18 hours (75555.56), and the lowest plant population per
hectare was recorded in T8, control no priming
performed (53333.33) but statistically similar (at par)
with T5, T6.

40



Budhathoki et. al.

Number of cobs per plant

The analyzed data revealed that the number of cobs per
plant is significantly (p<0.05) influenced (Table 3).
However, the highest number of cobs per plant was
recorded on the treatment T3, primed with cow-urine for
12 hours (2.01) and the lowest number of cobs per plant
was recorded in T8, with control no priming performed
(1.00).

Ear length

The analyzed data revealed that the ear length is
significantly (p<0.05) influenced. However, the highest
ear length was recorded in treatment T4, primed with
cow-urine for 18 hours (22.38) and the lowest ear length
was recorded in T8, with control no priming performed
(16.85).

Ear girth

The analyzed data revealed that the ear girth is
significantly (p<0.05) influenced. However, the highest
ear girth was recorded in treatment T4, primed with cow-
urine for 18 hours (49.72) and the lowest ear girth was
recorded in T8, control no priming performed (42.44)
(Table 3).

Table 3. Effect of seed priming on plant population per
hectare, number of cobs per plant, ear length, ear girth

Treatment  Plant Number Ear Ear
population of cobs length girth
per hectare  per (cm) (mm)
plant
T1 65777.78" 2.00% 18.15° 46.61°
T2 70057.00°  1.42° 19.65%¢  49.342
T3 69777.78°>  2.012 20.74b 46.28
T4 75555.562  1.68P 22.38? 49.722
T5 55555.56¢  1.05¢ 17.05%  43.44°
T6 55555.569  1.05¢ 17.02¢4  43.02¢
T7 66888.89%  1.21°° 18.04° 45.67°
T8 53333.33¢  1.00° 16.85¢ 42.44¢
LSD 4000.55 0.18 1.42 2.46
(0.05)
S. Em (%) 1599.16 0.06 0.81 1.14
F- <0.001 <0.05 <0.05 <0.05
probability
CV% 4.30 9.21 7.16 4.30
Grand 64062.68  1.42 18.73 45.81

mean
Note: The common letter(s) within the column indicate
non-significant difference based on Duncan Multiple
Range Test (DMRT) at 0.05 level of significance, **
significant at 1% level of significance, *** significant at
0.1% level of significance. (S. Em- Standard Error of
mean, CV — Coefficient of Variation, LSD — Least
Significance Difference)
Fresh cob weight
The analyzed data revealed that the fresh cob weight
with husk is not significantly(p<0.05) influenced. fresh
cob weight without husk is not significantly (p<0.05)
influenced Table 4
Number of Kernels per cob
The analyzed data revealed that the number of kernels
per cob is significantly (p<0.05) influenced. However,
the highest kernels per cob were recorded on treatment
T4, primed with cow-urine for 18 hours (529.37), and the
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lowest kernels per cob were recorded in T8, with control
no priming performed (376.00).

1000 kernel weight

The analyzed data revealed that the 1000 kernel weight
is significantly (p<0.05) influenced (Table 4). However,
the highest fresh 1000 kernel weight was recorded on the
treatment T4, primed with cow-urine for 18 hours
(337.10), and the lowest fresh 1000 kernel weight was
recorded in T8, with control no priming performed
(306.00) (Table 4).

Table 4. Effect of seed priming on fresh cob weight with
husk, fresh cob weight without husk, kernels per cob,
1000 kernel weight

Treatment  Fresh Fresh Number 1000
cob cob of kernel
weight weight Kernels  weight
with without  per cob (gm)
husk husk
(gm) (gm)

T1 357.50 294.20 436.03  324.30°

T2 385.60 321.70 474.93%  334.002

T3 365.00 297.80 469.373%  335.002

T4 395.90 337.10 529.372 337.102

T5 370.00 285.60 417.02b¢  320.70°

T6 364.20 285.60 393.55°¢ 314.30°¢

T7 348.30 293.60 442.02b¢  322.80°

T8 317.10 265.90 376.00° 306.00¢

LSD 59.90 49.43 63.68 8.30

(0.05)

S.Em () 19.75 16.29 20.99 2.73

F- ns ns <0.01 <0.001

probability

CV% 9.42 9.48 8.22 1.46

Grand 362.94 297.66 442.28 324.27

mean

Note: The common letter(s) within the column indicate
non-significant difference based on Duncan Multiple
Range Test (DMRT) at 0.05 level of significance, **
significant at 1% level of significance, *** significant at
0.1% level of significance. (S. Em — Standard Error of
mean, CV — Coefficient of Variation, LSD — Least
Significance Difference)

Fresh stover yield

The analyzed data revealed that the fresh Stover yield is
significantly (p<0.05) influenced. However, the highest
fresh Stover yield was recorded on the treatment T6,
primed with DAP for 18 hours (2954.07) and the lowest
fresh stover yield was recorded in T7, priming with salt
(1880.741).

Fresh Biomass yield

The analyzed data revealed that the fresh biomass yield
is significantly (p<0.05) influenced. However, the
highest fresh biomass yield was recorded in treatment
T6, primed with DAP for 18 hours (6336.29) and the
lowest Fresh biomass yield was recorded in T7, priming
with salt for 12 hours performed (4085.18).

Harvest index

The analyzed data revealed that the harvest index is
significantly (p<0.05) influenced. However, the highest
harvest index was recorded on the treatment T4, primed
with cow-urine for 18 hours (0.62) but statistically
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similar (at par) with T7, and the lowest harvest index was
recorded in T8, control no priming performed (0.49) (
Table 5).

Table 5. Effect of seed priming on fresh kernel yield,
adjusted kernel yield, Stover yield, biomass yield,
harvest index

Treatment  Stover Biomass Harvest
yield yield index
(kg/ha) (kg/ha)
T1 2564.44% 5551 55° 0.530¢
T2 2671.292 5783.14%  0.52¢
T3 2599.36%  5618.25° 0.520c
T4 2007.41° 4425.18° 0.622
T5 2076.94%  4472.50¢ 0.530¢
T6 2954.072 6336.292 0.49¢
T7 1880.74°¢ 4085.18° 0.582
T8 2920.372 5882.22%  0.49¢
LSD (0.05) 506.85 666.40 0.06
S. Em(2) 167.10 219.70 0.01
F-probability  <0.01 <0.001 <0.01
CV% 11.76 7.22 6.36
Grand 2459.33 5269.29 0.53
Mean

Note: The common letter(s) within the column indicate
non-significant difference based on Duncan Multiple
Range Test (DMRT) at 0.05 level of significance, **
significant at 1% level of significance, *** significant at
0.1% level of significance. (S. Em — Standard Error of
mean, CV — Coefficient of Variation, LSD — Least
Significance Difference)

According to (S, K, & K, 2014) reported that seeds
treated with cow urine (5%) resulted in in increasing the
germination rate and a higher germination percentage in
paddy. Cow urine which consists of iron, urea, uric acid,
estrogen, and progesterone has been observed to
influence the inhibitory effects on seed germination,
seedling vigor and growth of shoot (Dilrukshi, H.N.N,
Perera, A.N.F, 2009). The study of (Shrestha, Pradhan,
Shrestha, & Subedi, 2019) showed that the germination
index was highest in 24-hour urine-based priming in
maize. Urea and Urine priming helped in improving the
germinat ion and growth parameters of maize when
compared to MOP, hydro-primed, salt and un-primed
seeds (Shrestha, Pradhan, Shrestha, & Subedi, 2019).
The result was found consistent to (Tian, et al., 2014)
where he reported that there were no significant
differences in plant height observed between the priming
and controlled groups. However, this result was not
found before (Shivamurthy & Patil, 2010) seed treated
with cow urine priming recorded significantly greater
plant height and greater number of green leaves. Cow
urine treated seeds increases growth parameters due to
the proper maintenance of high-water content in the cell,
increased cell division and elongation of cell
(Shivamurthy & Patil, 2010).

The results are not in line with (Wolie, Zewudie, &
Feleke, 2017) as their research indicated that hydro-
primed seeds were earlier in emergence and heading as
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compared to the cow urine-primed seeds in wheat. Seeds
treated with urine showed improved yield due to the
presence of plant nutrients including N, P, K, and
micronutrients (Schouw, S, Mosbaek , & Tjell, 2002). As
mentioned by (D, Tripathi, & Joshi, 2002) and (Harris,
Tripathi, & Joshi, 2002) pre-soaking followed by surface
drying in field crops is considered to be more
advantageous. However, as (Giri & Schillinger, 2003)
the result is not in line with their research as there was
no significant impact of priming on the grain yield of
wheat cultivars. (D, Tripathi, & Joshi, 2002) reported
that similar results were obtained in Pakistan and
Zimbabwe where seed priming helped to boost the maize
yield of grain by 17-76% and 14% when compared with
non-primed ones.

CONCLUSIONS

Better germination, early tasseling, silking, maturity, and
crop production are all enhanced by seed priming. It is
evident that using various priming treatments has been
shown to increase the yield of crops. The best
germination qualities for seedlings were obtained with
an 18-hour cow urine solution priming. However, cow
urine solution primed for 18 hours leads to earlier
tasseling and silking as well as having a positive effect
on yield. Also, as compared to no priming, it resulted in
the least preferable germination characteristics of
seedlings. All other priming treatments performed better
than control or no priming. This study suggests, seed
priming with cow urine solution as an easy and cost-
effective technique for improving the germination and
yield of maize crop.

CONFLICT OF INTEREST
The author here declares that there is no conflict of
interest in the publication of this article.

AUTHOR CONTRIBUTIONS

Prashna Budhathoki designed the experiments,
collection & analyzed the data, wrote the paper. Shreejan
Kumar Pandey designed the experiments, collection of
data. Shiva Shankar Bhattarai & Prakash Ghimire
provided guidance to undertake the work. All authors
provided feedback on the manuscript with significant
input from all co-authors.

DATA AVAILABILITY STATEMENT

The datasets generated and analyzed during the current
study are available from the corresponding author on
reasonable request.

REFERENCES

Ahammad K., Rahman M., and Ali M. 2014. Effect of
hydro priming methodon maize (Zea mays)
seedling emergence. Bangladesh Journal of
Agricultural Research.39(1):43-150

Ambika S., Balakrishnan K and Sujatha K. 2014.
Enhancing the seed germination and vigour in
coarse cereals by bovine urines. Journal of

42



Budhathoki et. al.

Agroecology and Natural Resource Management,
1(2): PP 40-43.199

Diary, K. 2078. Krishi Diary. Hariharbhawan, Lalipur:
MOALD.

Dilrukshi, H.N.N. and Perera, A.N.F. 2009. Evaluation
of an ancient technique to diagnose the pregnancy
in cattle using urine. Wayamba J. Anim. Sci., 1: 6-
8.

Ghimire, Y. N., Timsina, K. P., Devkota, D., Gautam, S.,
Choudhary, D., Poudel, H., & Pant, J. 2018.
Dynamics of maize consumption and its
implication to maize technology demand in
Nepal.

Giri, G. S., & Schillinger, W. F. 2003. Seed Priming
Winter Wheat for Germination, Emergence, and
Yield. Crop Science, 2135-2141.

Harris, D., Tripathi, R., & Joshi, A. 2002. On-farm seed
priming to improve crop establishment and yield
in dry direct-seeded rice. International Research
Institute, Manila, Philippines, 231-240.

Karki, T. B., Shrestha, J., Achhami, B. B., & KC, G.
2015. Status and prospects of maize research in
Nepal. Journal of Maize Research and
Development, 1(2), 1-9

Koirala, K. B. 2017. Effect of seed priming on maize in
the western hills of Nepal. International Journal
of Applied Sciences and Biotechnology, 5: 470-

478.

MoAD 2014. Statistical Information on nepalese
agriculture, Ministry of Agricultural
Development, 2014.

MOAD.2017. Statistical information on nepalese
agriculture. Ministry  of  Agriculture  and
Livestock Development, Singha Durbar,

Kathmandu, Nepal.

Ranum, P., Pefia-Rosas, Pablo, J., Garcia-Casal, Nieves,
& Maria. 2014. Global maize production,
utilization, and consumption. Annals of the new
York academy of sciences, 105-112.

International Journal of Agricultural and Applied Sciences 5(1)

Sapkota, D., & Pokhrel, S. 2010. Community based
maize seed production in the hills and mountains
of Nepal: A review. Agronomy Journal of Nepal,
107-112.

Schouw, N. L., S, D., Mosbaek , H., & Tjell, J. C. 2002.
Composition of human excreta--a case study
from Southern Thailand. Sci Total Environ.
d0i:10.1016/s0048-9697(01)00973-1

Shivamurthy, D., & Patil, B. 2010. Effect of Method of
Planting and Seed Treatment on Performance of
Wheat Genotypes Under Rainfed Condition.
Karnataka Journal of Agricultural Science.

Shrestha, A., & Shrestha, j. 2017. Production, Problems
and Decision Making Aspects of Maize Seed
Producers in Banke District, Nepal. Azarian
Journal of Agriculture, 212-216.

Shrestha, A., Pradhan, S., Shrestha, J., & Subedi, M.
2019. Role of seed priming in improving seed
germination and seedling growth of maize (Zea
mays L.) under rain fed condition. Journal of
Agriculture and Natural Resources, 2: 265-273.

Soleimanzadeh, H. 2013. Effect of seed priming on
germination and yield of corn. International
Journal of Agriculture and Crop Sciences, 366.

Sudozai, M. I., Tunio, S., Chachar, Q., & Rajpar, I. 2013.
Seedling establishment and yield of maize under
different seed priming periods abd available soil
moisture. Sarhad Journal of Agriculture, 29(4),
515--528.

Tian, Y., Guan, B., Zhou, D., Yu, J,, Li, G., & Lou, Y.
2014. Responses of seed germination, seedling
growth, and seed yield traits to seed pretreatment
in maize (Zea mays L.). The Scientific World
Journal.

Wolie, A. W., Zewudie, D. A., & Feleke, T. T. 2017.
Evaluation of seed priming and coating on
emergence, yield and yield components of bread
wheat. Ethiopia Journal Science & Technology,
123-136.

Citation: Prashna Budhathoki, Shreejan Kumar Pandey, Shiva Shankar Bhattarai and Prakash Ghimire 2024.
Unlocking the Green Potential: Enhancing Maize (Zea mays L.) Germination, Growth, and Yield through
Innovative Seed Priming in Taplejung, Nepal. International Journal of Agricultural and Applied Sciences,
5(1): 37-43. https://doi.org/10.52804/ijaas2024.517

Copyright: © Budhathoki et. al. 2024. Creative Commons Attribution 4.0 International License. IJAAS allows
unrestricted use, reproduction, and distribution of this article in any medium by providing adequate credit

to the author(s) and the source of publication.

43



https://doi.org/10.52804/ijaas2024.517

