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Evaluation of Fertilizer Management on Different Maize Varieties in
Southern Shan State

May Hsu Mon Soe', Than Da Min®", Kyaw Kyaw Win', Aye Aye Than’

Abstract

The study was carried out with two objectives (1) to observe the highest fertilizer response on
growth performance of grain maize varieties and (2) to determine the effect of fertilizer management
practices in response on yield and yield components. The field experiment was conducted at Aung Ban
Research Station under Department of Agricultural Research by using split plots design with three repli-
cations. Five maize varieties were used as tested varieties under four levels of fertilizer management
practices. Sustainable and Affortable Poultary for All (SAPA) fertilizer application practice gave the
highest grain yields, yield components and agronomic parameters than the others. It may be probably
due to higher fertilizer application rate together with micronutrients especially more potassium applica-
tion with S, Ca and Mg than other practices. Among the varieties, NK 621 variety gave the maximum
yield, yield components such as number of kernels per row, thousand seeds weight and agronomic char-
acters such as SPAD value, ear weight and ear diameters. “In combination effect of SAPA fertilizer and
SA 282 variety gave the maximum yield but the yield of SA 282 was not significantly different with NK
621. Therefore, these two varieties were found as the best performing in grain yield and good potential

for the future in Southern Shan State.
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Introduction

Poor management of fertilizer has major key
role to play in obtaining low yield productivity, so
in order to achieve optimum crop productivity man-
agement of nutrients through careful application of
organic sources, bio-fertilizers and micro-nutrients
are required (Ghaffari et al. 2011). In addition, the
fertilizer management is one of the most important
factors that influence the growth and yield of maize
crop. Maize is considered as most exhaustive crop
after sugar cane and requires both micro and macro
nutrients to obtain high growth and yield potentials.
In fact, organic nutrients not only provide plant with
nutrients but also improve and or sustain the soil
health. The micronutrients content in organic ma-
nure may be sufficient enough to meet the crop pro-
duction requirement but problem of low soil fertility
is one of the obstacles to maintain and sustain agri-
cultural production and productivity (Kumar, 2011).

Good Agriculture Practices (GAP) have en-

couraged to farmer that address environmental, eco-
nomic and social sustainability for on-farm process-
es and to be better results in safe and quality food
and non-food agriculture products. The GAP pack-
age consisted with land preparation, plant density
with number of seeds per hole, time and frequency
of weeding and pest and diseases control. Adoption
of GAP creates the chances for farmers to have
higher profits in grain yield and food safety. In-
crease in productivity can be achieved by better
agronomic management such as proper planting and
weeding which increase the efficiency of available
nutrients, water and labor.

Fertilizer application and management play an
important role in increasing the maize yield and
their contribution is 40-45 percent. . In spite of the
increase in land areas under maize production yield
is still low. Some of the major causes of low maize
yield are declining soil fertility and insufficient use
of fertilizers resulting in severe nutrient depletion of
soils (Bruesh et al. 1997).
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Nitrogen (N) is important nutrient to maximize
crop growth, thus it is often applied to agricultural
crops if available (Tilman et al. 2011). Although N
fertilizer application can improve maize yields, if
overused, it can also have negative environmental
impacts such as groundwater pollution through ni-
trate leaching or increased global warming resulted
to N,O emissions (Burney et al. 2010).Potassium
(K), one of these three primary nutrients, is ab-
sorbed by plants in larger quantities than any other
element; expect N (Krauss 1997). K plays a vital
role as macronutrient in plant growth and sustaina-
ble crop production (Bukhsh 2010). Maize takes up
potassium (K) in a relatively large amount. About
86% of K taken up has accumulated by silking and
only 19% of this K is contained in the ear and shank
portion. Maize takes up to 38% of the total K for the
whole growing season, during 38 to 52 days after
sowing (Rehman et al. 2008).Therefore, the present
study was undertaken with the following objectives;
e to observe the highest fertilizer response on

growth performance of grain maize varieties,

e to determine the effect of fertilizer manage-
ment practices in response on yield and yield
components

Materials and Methods

The experiments were conducted at Aung Ban
Research Station during wet season from April to
September of 2017 by using split plots design with
three replications. Five maize varieties were used as
tested varieties under four levels of fertilizer man-
agement practices. Method of fertilizer application
was assigned as “main plots” and maize verity was
assigned as “sub plot”. Firstly, land was prepared
by two times of ploughing and two times of harrow-
ing. In this experiment, all treatments were applied
with cow dung manure (2178.52 kg/ha) at basal
fertilizer application in table 1.

Main plot factor (Different fertilizer manage-
ment practices)

F,_Control

F, - Farmers’ practice of fertilizer management
practice

F; - GAP fertilizer management practice

F4- SAPA guideline fertilizer management practice
Where,

F1 = Cow dung manure without inorganic fertilizer
F2 = Urea (123.5 kg/ha) + Compound fertilizer
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(123.5 kg/ha)

F3 = Urea (185.3 kg/ha) + P, Os (123.5 kg/ha) +
MOP (123.5 kg/ha)

F4 = Urea (290 kg/ha) + P, Os(123.5 kg/ha) + MOP
(123.5 kg/ha) +  micronutrient (313.61 kg/ha)
Sub plot factor (Different varieties)

V1 - Yezin 11 (Released from DAR)

V2 - NK 625 (Released from Awba Co.)

V3 - CP 888 (Released from CP Co.)

V4 - SA 282 (Released from Seed Asia Co.)

V5- NK 621 (Introduced from Awba Co.)

During the experimental period, plant height
and chlorophyll content (SPAD value) were col-
lected by two weeks intervals starting from 14 DAS
to 56 DAS (Days after sowing). Plant characters
such as days to 50% tasseling, days to 50% silking,
ear diametr (cm), ear length (cm), ear weight (g)
and seed weight ear "' were measured from random-
ly selected ten ears and the average values were
recorded at harvest. Five plants were randomly se-
lected from each plot and plant height was meas-
ured at two weeks interval. Plant height was meas-
ured from the ground level to the uppermost fully
expended leaf before tasseling. For SPAD value,
non-destructively with the portable SPAD meter (M
-502) or chlorophyll meter was used. It measured
the youngest fully expanded leaf before silking.

The number of rows ear”', number of seeds row
!, number of ears plant-'* thousand seeds weight and
yield components were recorded from randomly
selected 5 sample plants of each plot at harvesting.
Plants from m?® of each plot were used as harvest
area yield and converted to ton ha™.

(100-Moisture%s) *Field weigh (kg) Shelling %= 10000
85xHarvestsd area (m')»1000
(CIMMYT 1985)
Where,
Ton ha'=seed yield converted into tons per hectare
85=adjusted factor of seed moisture to 15 %
10,000 sq meter =conversion factor to an area of
one hectare of a plot
1000=kg per ton
Shelling %

Yield =

helling (% Seed dry weight 100

= x
elling (%) Ear dry weight
Harvest Index (HI)

Economac vield
Harvest Index (%o)= -

=100
Biological yield
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Results and Discussion

Yield and Yield components

In different fertilizer management practices,
SAPA fertilizer management practice gave the max-
imum grain yield, number of row per ear, number of
kernels per row, thousand seed weight and harvest
index (Table 2). In grain yields, the highest grain
yield produced by SAPA fertilizer management
practices may due to the production of higher grain
yields with respective level of NPK plus micronutri-
ent management practices. Adequate supply of ni-
trogen and micronutrients in maize can increase the
crop growth, photosynthesis process, respiration and
other biochemical and physiological activities
which help in increasing yield attributes (Zeidan et
al. 2010). It was observed that grain yields of SA
282, NK 621, CP 888 and NK 625 varieties were
higher than Yezin 11 variety (Table 2). The maxi-
mum grain yield were obtained from NK 621 and
SA 282 The minimum yield was obtained from
Yezin 11 .The highest amount of fertilizer in SAPA
gave the highest number of rows per ear. Moradito-
chaee et al. (2012) also observed that the manage-
ment practices of N fertilizer was not significant
different on number of row per ear.
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In comparison between the varieties, the maxi-
mum number of row per ear was found in NK 625
and NK 621 whereas the minimum number of row
per ear was found in CP 888. The maximum num-
ber of kernels row™ was obtained from SAPA man-
agement practices in table 2. Wadile et al. (2016)
stated that the source - sink relationship and the rate
at which translocation takes place from source dur-
ing the reproduction stage largely determine grain
yield. Maize yield is a function of different yield
components such as the number of cobs ha™, length
and girth of cob, number of kernels per row of cob,
1000 grain weight and shelling percentage. The two
tested varieties NK 625 and NK 621 gave the larger
number of kernels per row as compare to others.
The smallest number of kernels per row was ob-
tained from CP 888. Among the fertilizer levels, the
highest thousand seeds weight was obtained from
SAPA fertilizer management practice. Amoruwa et
al. 1987 observed that thousand grains weight in-
creased with increasing nitrogen rate. The maxi-
mum thousand seeds weight was obtained from NK
621 and NK 625 respectively .The minimum thou-
sand seeds weight was observed SA 282.

The highest harvest index was obtained by
SAPA fertilizer management practice followed by

Table 1. Different four treatments of fertilizer management practices on maize

Fertilizer Management

Time and rate of fertilizer application ( kg/ha)

Practices Basal 20-23 DAS 40 DAS 60 DAS Total
Control
Cow dung manure 519.63 519.63
Farmer
Cow dung manure 519.63 519.63
Urea 61.75 61.75 123.5
Compound 123.5 123.5
GAP
Cow dung manure 519.63 519.63
Urea 123.5 61.75 61.75 185.3
P,05 123.5 123.5
MOP 123.5 123.5
SAPA
Cow dung manure 519.63 519.63
Urea 124 49.4 42 24.7 290
P,05 123.5 123.5
MOP 123.5 123.5
CaNQO; 148.2 148.2
MgSO, 98.8 98.8
Korn-Karli B 24.7 41.99 66.61

© 2019 Yezin Agricultural University



149

the GAP fertilizer management practices practice in
table 2. The lowest harvest index was obtained from
control. The increased in harvest index in SAPA
might be due to the increased thousand seed weight.
Lawrence (2008), reported that harvest indies in
corn increases when nitrogen rates increases. The
harvest index (HI) of tested varieties were highly
significant different and the HI of SA 282, NK 621,
CP 888, NK 625 and Yezin 11 were 0.41, 0.35,
0.37, 0.38 and 0.34 respectively.

Agronomic Characters of Maize

Though not significantly different in plant
height under different fertilizer levels the maximum
plant height was observed from SAPA fertilizer
management practices followed by GAP fertilizer
management practice in table 3. The minimum plant
height was observed from control treatment. It
might be due to increased root growth, which
strengthened the stem against lodging during pro-
long vegetative growth. Increasing of plant height
with increasing nitrogen levels was stated by Hok-
malipour et al. (2010). Significant different in plant
height was found in among the tested varieties. The
maximum plant height was observed from CP 888
and NK 621 respectively while the lowest plant
height was obtained from SA 282 among other vari-
eties. According to the result, the maximum SPAD
meter was observed from SAPA fertilizer manage-
ment practice and followed by farmer practice at 42
days after sowing in table 2. Varvel et al. (1997)
observed N fertilizer significantly increased both
maize seed yield and SPAD readings. The maxi-
mum SPAD value was observed from NK 621 and
NK 625 respectively while the minimum number of
SPAD value was obtained from Yezin 11 among
other varieties.

The comparison of means observed that the
greater number of days to 50% tasseling was ob-
tained by GAP and SAPA fertilizer management
practices (Table 3). The smallest number of days to
50% tasseling was obtained from control. This
might be due to the higher level of NPK prolonged
the vegetative growth stage of the plant rather long-
er period of time resulting in more days taken to
tasselling. Namvar and Seyed Sharifi (2011) sug-
gested that phonological events were significantly
delayed by the increasing rate of mineral N than by
other sources. The maximum days to 50% tasseling
was detected from NK 625 followed by NK 621.
The minimum days to 50% tasseling was obtained
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from SA 282. Different fertilizer management prac-
tices showed no significant variation but different
varieties were highly significant in days to 50%
silking in table 3. The comparison of means ob-
served that the greater number of days to 50% silik-
ing was obtained by F3 and F4 treatment. The
smaller number of days to 50% siliking was ob-
tained from F1 of control. The greater number of
days taken to silking may be due to the more succu-
lent vegetative growth of the plant. This might be
due to the adequate nitrogen in combination with P
and K which greatly influenced vegetative growth
of plant. The varieties, however, did not affect the
number of days taken to silking. Low nitrogen level
could have adverse effect on the production of re-
productive cells. The shortest period to silking un-
der 200 kg N ha™' and the longest period to silking
under 0 kg N ha-1 were obtained (Shrestha 2013).
The maximum days to 50% silking was detected
from NK 625 and Yezin 11 respectively.

According to the result, the greater number of
days to maturity was obtained by F3 and F4 treat-
ments in table 3. The smaller numbers of days to
maturity was obtained from farmer fertilizer man-
agement practice and control. Namvar and Seyed
Shatifi (2011) observed the duration of vegetative
and reproductive period to see what is a proof of
lengthening of the time to maturity. In this study,
the greater days to maturity was detected from NK
625 and CP 888 respectively. The smaller days to
maturity was obtained from SA 282. The mean val-
ue of ear weight was significant different at 5%
level among fertilizer management practices, how-
ever, there was highly significantly different at 1%
level among different varieties in table 2. According
to the result, the maximum ear weight was observed
from SAPA fertilizer management practice followed
by GAP fertilizer management practice. The small-
est ear weight was observed from control treatment.
Blumenthal et al. (2003) mentioned that increasing
nitrogen is significantly increased grain weight in
maize. Increasing nitrogen fertilization rates led to a
significant increase in ear length, number of seed
row, ear weight and seed yield. The maximum ear
weight was detected from NK 621 followed by NK
625 whereas the minimum ear weight was obtained
from the variety of SA 282. The mean value of ear
length showed no significant different fertilizer
management practices in table 2. The result from
the study observed that the maximum ear length
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was obtained from SAPA fertilizer management
practice. The second maximum ear length was ob-
tained from SAPA fertilizer management practice.
The minimum ear length was observed in control.
This could be due to better nutrient uptake and effi-
cient assimilation of applied nutrients resulted in
cob length, cob diameter and number of grains cob™
and thus lead to more grain yield. Numerically, the
maximum ear length was observed from Yezin 11
and NK 621. The minimum ear length was obtained
from SA 282 among other varieties.

The mean value of ear diameter was signifi-
cantly different at 5% level among fertilizer man-
agement practices, however, there was highly sig-
nificantly different 1%level among different varie-
ties in table 2. The result indicated that the largest
ear diameter was observed from SAPA fertilizer
management practices followed by GAP fertilizer
management practices (F3) in table 2. The smallest
ear diameter was observed from control treatment.
Gul et al. (2015) informed that stover yield could be
due to better nutrient uptake and efficient assimila-
tion of applied nutrients resulted in more leaf, cob
diameter and number of grains ear’. This might be
due to the production of ear diameter with respec-
tive levels of NPK and micronutrients applications.
The largest ear diameter was observed from NK 621
and SA 282 respectively. The smallest number of
ear diameter was obtained from CP 888 among oth-
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er varieties.
Conclusion

The SAPA fertilizer management practice con-
tributed the highest yield of maize in the value,
highest ear length, row length, ear diameter, rows
ear’, 1000 grain weight and SPAD value. SAPA
fertilizer management practices produced more
yield than other practices. It may probably due to
higher fertilization management practices with mi-
nor nutrients, especially in more potassium manage-
ment practices with S, Ca and Mg than other prac-
tices..

GAP fertilizer management practices produce
second higher yield in this experiment. It also ap-
plied higher fertilizer management practices than
farmer practices. GAP fertilizer management prac-
tices produced more yield than farmer practices but
it is necessary to put more K and micro nutrients to
get maximum return. Farmer fertilizer management
practices  mostly used compound fertilizer and
urea. It is necessary to educate farmer to use more
balance fertilizer management practices to get maxi-
mum yield.

In varietal experiment, NK 621 variety pro-
duced the highest yield than other varieties. And it
also accompanied with the highest values in ear
weight (g), ear diameter (cm), kernels row™, SPAD
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Figure 1. Combination effect of different fertilizer management practices and different varieties on grain yield

of maize, 2017
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value and 1000 seeds weight. It was found that
among the different varieties NK 621 produced
more yield, followed by NK 625 and SA 282, but
they were not significantly different each other.
Therefore, these three varieties were suited for high
fertilize management practices. The interaction ef-
fect showed that the highest grain yield was ob-
tained with SAPA fertilizer management practice of
NK 621, followed by CP 888, but they were not
significantly different. Therefore, SAPA fertilizer
management practice with different hybrid varieties
will produce more yield than other practices.

This study program provided the suitable prac-
tices of fertilizers management practices SAPA on
growth and yield components of different maize
varieties NK 621, NK 625 and SA 282 in Southern
Shan State.

References

Amoruwa,G . M., V .B. Ogunela, and O. O Ologun-
da. 1987. Agronomic Performance and Nutrient
Concentration of Maize as Influence by Nitro-
gen and Plant Density. Journal of Agronomy
and Crop Science, 159, 226-231. 198575: 6.
2784. 4(2): 51-58.61:1233-1239.

Blumenthal, M., J. Lyon and W. Stroup. 2003. Opti-
mal plant population and nitrogen for dry land
corn in Western Nebraska Agronomy Journal,
95:878- 883.

Bukhsh, M. A. A. H. A. 2010. Production potential
of three maize as influenced by varying plan
density and potassium application, Ph.D. dis-
sertation, Department of Agronomy, University
of Agriculture, Faisalabad, Pakistan.

Buresh, R. J., P. A. Sanchez and F. Calhoun. 1997.
Replenishing soil fertility in Africa. SSSAS-
pec.Publ. H.T.51. SSSA and ASA, Madi-
son, WI.

Burney, J. A., S. J., Davis, D. B. Lobell . 2010.
Greenhouse gas mitigation by agricultural in-
tensification. Proc. Natl. Acad. Sci. U.S.A. 107
12052-12057. 10.1073/pnas.0914216107

Donald, C. M. 1962. In search of yield. J. Australian
Inst. Agric. Sci., 28 : 171-178.

Ghaffari, A., A. Ali, M. Tahir, M. Waseem, M.
Ayub. 2011. Influence of Integrated Nutrients
on Growth, Yield and Quality of Maize (Zea
mays L.). American Journal of Plant Science 63
-69.

Journal of Agricultural Research (2019) Vol. 6 (2)

Gul, S., M. H. Khan, B. A. Khanday and Nabi. Sa-
beena. 2015. Effect of sowing methods and
NPK levels on growth and yield of rainfed
maize (Zea mays L.). Scientifica., Article ID.

Hokmalipour, S., R. Seyedsharifi, S. H. Jamaati-e-
Somarin, M. Hassanzadeh, M. Shiri-e-Janagard
and R. Zabihi-e-Mahmoodabad. 2010. Evalua-
tion of Plant Density and Nitrogen Fertilizer on
Yield,Yield Components and Growth of Maize.
World Applied Sciences Journal, 8(9): 1157-
1162, ISSN 1818-4952 © IDOSI Publications.

Kumar, VN. 2011. Integrated Nutrient Manage-
ment in Winter Maize (Zea mays L.) Sown at
Different Dates. Journal of Plant Breeding and
Crop Sciences 161-167.

Lawrence JR, QM., Ketterings, JH.,, Cherney .
2008. Ef-fect of nitrogen application on yield
and qua-lity of corn. Agron J.; 100(1): 73-9.

Moraditochaece, M., M. K. Motamed, E. Azarpour,
R. K. Danesh and H. R. Bozorgi. 2012. Effects
of Nitrogen Fertilizer and Plant Density Man-
agement in Corn Farming. ARPN Journal of
Agricultural and Biological Science, 7(2) 144-
152.

Namvar, A and R Seyed Sharifi. 2011. Phenological
and morphological response of chickpea (Cicer
arietinum L.) to symbiotic and mineral nitrogen
fertilization. Zemdirbyste-Agriculture.; 98(2):
121-30.

Rehman, S. U., M.Ahmad Alias Haji A. Bukhsh and
M. Ishaque. 2008. Comparative performance
and profitability of two corn hybrids with or-
ganic and inorganic fertilizers. Pak. J. Agric.
Sci., 45: 8-12.

Shrestha, J. 2013. Effect of nitrogen and plant popu-
lation on flowering and grain yield of winter
maize. Nepal Agricultural Research Council,
National Maize Research Program, Rampur,
Chitwan, Nepal. Unique Research Journal of
Agricultural Sciences, 2(1):001-006.

Tilman, D., C.,Balzer , J., Hill and B.L. Befort .
2011. Global food demand and the sustainable
intensification of agriculture. Proc. Natl. Acad.
Sci. USA. 108 20260-20264. 10.1073/
pnas.1116437108

Varvel, G. E., J. S. Schepers and D. D. Francis.
1997. Ability for in season correction of nitro-
gen deficiency in corn using chlorophyll meter.

Wadile, S. C., P. P. Pawar, S. S. Iihe and V. M.

© 2019 Yezin Agricultural University



Journal of Agricultural Research (2019) Vol. 6 (2) 154

Rathod. 2016. Nutrient management on growth,
yield and quality of sweet sorn, baby corn and
maize. Bioinfolet., 13(1): 67-69.

Zeidan, M. S., M. F. Mohamed and H. A. Hamouda.
2010. Effect of foliar fertilization of Fe, Mn
and Zn on wheat yield and quality in low sandy
soils fertility. World J.Agric., Sci. 6(6): 696 -
699.

© 2019 Yezin Agricultural University



