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Abstract

recommended for farmers to use in the fields for his crops.

Keywords: Crops; Gibberellic acid; Plant development; Calcarious soil

A field experiment was conducted at Nuclear Institute of Food and Agriculture Peshawar (NIFA) during Kharif season 2015 to assess the yield
and growth response of maize crop to urea and gibberellic acid potash salt (GA-K salt). The experiment was laid out in randomized complete
block design having three replications. Plot size was 3mx3m. Urea was applied at the rate of 0, 200kg ha* while gibberellic acid potash salt was
applied at the rate of 60g ha-1 in combination with 200kg ha™. The gibberellic acid potash salt in combination with urea showed a maximum
significant effect on the plant height, number of leaves per plant, leaf area, numbers of grains per year, thousand grain weight (g) and grain yield
(kg ha-1), followed by urea alone while the minimum results was recorded from the control plots. From the overall experiment it is concluded
that gibberellic acid potash salt in combination with urea showed a significant effect on the yield and growth of maize cropand should be

Introduction

Maize (Zea Maize L) is an annual plant which belongs to
family Gramineae and genus Zea. A Maize [1] (Zea Maize L) has a
normal chromosome complements of 10 pairs. It is divided into
7 groups. The classification is based largely on the characters of
kernels.

Maize [1] (Zea maize L) being the highest yielding cereal
crop in the world is a significant importance for countries like
Pakistan, where rapidly increasing population has already out
stripped the available food supplies. In Pakistan, maize is the
fourth largest grown crop after wheat, cotton and rice. The area
under maize here is over one million hectares and production
3.5 million metric tons. Punjab contributes 39 per cent of the
total area under maize and 30 percent of total production; KPK
contributes 56 percent of the total area and 63 percent of the
production while five per cent of the total area and three percent
of the total production is contributed by Sindh and Baluchistan.

Maize [1] (Zea Maize L) has a variety of uses. Its grain is a
rich source of starch 72%, vitamins A & B 3 to 5%, proteins 10%,

4.8% oil, 5.8 % fiber, 3.0% sugar and 1.7% ash. It is also a source
of raw material for industry, where it is being extensively used
for the preparation of corn starch, corn oil, dextrose, corn syrup,
corn flakes, cosmetics, wax, alcohol and tanning material for
leather industry.

Gibberellic acid which is also known as Gibberellin having
various types including A3, GA, and GA3, is a hormone which is
present in plants and fungi. When purified, it is a white to pale-
yellow solid. According to studies by researchers in worldwide,
50 different Gibberellins types have been discovered, until now.
Each one was determined by number over than 1. The most
famous gibberellin is “Gibberellic acid” which is present in
majority of plants. Determined Gibberellin can be divided into 2
groups: C20 and C19 that first group has two carboxylic groups,
without lactonic cycle, and the second one has one carboxylic
and one lactonic cycle Alazemni and Ghorbanly.

Gibberellic acid is a simple gibberellin, a penta

cyclicditerpene acid regulating growth and elongation of cells.
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It affects decomposition of plants and helps plants growth if
used in small amounts, but eventually plants develop tolerance
to it. Gibberellic acid is a very potent hormone whose natural
occurrence in plants controls their development. Since GA
regulates growth, applications of very low amount can have a
profound effect while high amount will have the opposite effect.
It is usually used in concentrations between 0.01 and 10mg/L
(Silva ALL). Gibberellins have a number of effects on plant
development, they can stimulate rapid stem and root growth,
induce mitotic division in the leaves of some plants, and increase
seed germination Riley, John M, et al. Gibberellic Acid also
increases the sink strength via increasing the length and growth
rate of cells. Additionally, Gibberellic Acid regulators increase
the strength of physiological source by increasing chlorophyll
and effective age of leaves which finally lead to the increase of
grain yield per area Vahid and Ghodrat et al. The application of
Gibberellic acid increased growth, protein secretion and starch
accumulation in maize endosperm suspension cells Cao and
Co-workers. Gibberellins induce flowering in long-day plants
which require chilling Harkess & Lyons. Gibberellins are
probably one of the growth regulators that have a significant
effect on flowering [2]. Plant hormones such as gibberellin lead
to a change, release or probably production of regulator protein
and as a result, the active form of this protein is only found in
Aleurone cells which have received the hormonal message Taiz
and Zeiger. According to studies by researchers in worldwide, 50
different Gibberellins types were discovered, up to now and each
have a specific effect on plant growth. The Current study and
conducting an experiment is about the effect of Gibberellic acid
potash salt (GAK-Salt) on the yield and growth of maize crop [3].

Objective

To investigate the growth response of Maize crop to
Gibberellic Acid potash salt (GAK-Salt) in calcareous soil [4].

Material and Methods

A field experiment was conducted at Nuclear Institute of
Food and Agriculture Peshawar (NIFA) during Kharif season
2015 to assess the yield and growth response of maize crop
to urea and gibberellic acid potash salt in calcareous soil. The
experiment was laid out in randomized complete block design
with three replications. Plot size was 3mx3m (9m?). Two levels
of urea was (0, 200kg ha') and gibberellic acid was applied at the
rate of 60g ha-1 in combination with urea to each treatment plot,
the following parameters were observed [5-7].

Treatments

a.  Control
b.  Urea (200 kg ha?)
c.  GA-Ksalt (60g ha') + Urea (200kg ha™)

Composite Soil Sampling

Before sowing a composite soil sample was collected with
the help of augur by using zigzag method up to 0-15cm depth

from different places in the field. After mixing 2kg of sample was
taken in plastic bags for laboratory analysis. The soil sample
was analyzed for the Texture, Organic Matter, PH, EC, Lime, Bulk
density and total nitrogen [8-11].

Agronomic Parameters

Yield and growth parameters which were under investigation:
a.  Plant height
b.  Number of Leaves plant*
c.  Mean single leaf area
d.  Number of grains per ear
e.  Thousand grain weight
f. Grain yield
Plant height (cm)

Ten Plants was randomly selected from each plot and its
height (cm) was recorded with inch tape.

Number of leaves plant?

Five plants from each plot were randomly selected. Their
leaves were counted and average to record the number of leaves
per plant [12-14].

Mean single leaf area

Leaf area was calculated by measuring the lengths and
widths of three middle leaves of five representative plants from
each treatment. The mean single leaf area was calculated by
using the following formula.

Leaf area = Leaf length x Leaf width x Correction factor
Number of grains ear

To record the number of grains year-1, grains of five randomly
selected ears in each plot were counted and then averaged.

1000 grain weight (g)

A random sample of thousand grains will be taken from the
grain yield of sub plot and will be weighed with an electronic
balance to record weight for thousand grains.

Grain yield (kg ha')

Grains yield will be recorded after shelling of ears of two
central rows from each plot and then dried and weight will be
converted into kg ha™.

Laboratory Work

Soil texture (Gee and Bahadur)

A 50g soil sample was taken in a conical flask and 10ml of
Na,CO, were added shake for a minute and pour the mixture to
the 1L cylinder. Put the hydrometer for 40 sec reading and also
note the temperature. Leave the cylinder for 2 hours reading
after 2 hours by putting hydrometer in the cylinder and also note
the temperature Koehler et al.
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Soil pH (1:5) (Mc Lean)
Soil pH was determined in 1:5 soil water suspensions by

using PH meter (USDA Handbook 60 Richards).
Soil EC (1:5) (Rhoades)

The electrical conductivity was determined in 1:5 soil water
suspensions by using EC meter (Rhoades, 1982).

Organic matter (Nelson and Sommer)

One gram of air dried soil was taken in a conical flask and
10mL of 0.5NK,Cr,0, and 20 mL of conc. H,SO, was added to it.
It was then allowed to stand for 30 min to complete the reaction.
Later 200mL of distilled water was added and the suspension
was filtered. Ortho phenolphthalein Indicator, 2-3 drops was
added to the filtrate. It was then titrated against 0.5NFe,SO,.7H,0
until the color changed to dark brown, indicating the end point.
The percent organic matter was calculated using

[ (mLofK cr,0,x N)~(mLofFeSO,-TH,0x N)]
X
Weightofsiol

Results and Discussion

%O0M = 0.69

Physiochemical characteristics of soil

The soil was silt loam in texture, alkaline in reaction,
calcareous in nature, low in soil organic matter content, poor
in available P and total N. Physical and Chemical properties of
experiment are following in Table 1 [15-18].

Table1: Physiochemical characteristics of soil under investigations.

Property Units Concentration
Sand % 41.4
Silt % 51.4
Clay % 7.2

Textural class Silt loam

pH (1:5) 7.61
Electrical conductivity(EC) d Sm™* 1.11
Lime % 15.3
Organic matter content % 0.96
Total nitrogen content % 0.1
Bulk density gm cm? 1.37

Plant height

Effect of urea alone and in combination with GA-K salt on
plant height of maize crop is presented in Table 2. Mean values
of the data showed that plant height was significantly (P<0.05)
affected by GA-K salt in combination with Urea. Maximum Plant
height 233 cm was recorded with the combine application
of GA-K salt and Urea followed by Urea alone (199cm). The
minimum plant height (177cm) was recorded from the control.
The possible reason for increase in plant height due to GA-K
salt + Urea are that, Gibberellins increases the sink strength via
increasing the length and growth rate of cell so thus increase in

plant height occurs, these findings are in line with the findings
of [19] Vahid Ghodrat et al Gibberellic acid stimulate rapid stem
and root growth, induce mitotic division in the leaves of some
plants, and increase seed germination so as a result increase in
plant height was observed ,these results are in line with Riley
et al,, Arif et al. reported significant increase in plant height of
maize with application of nitrogen [20-23].

Number of leaves plant?

Effect of urea alone and in combination with GAK- Slat on
number of leaves per plant of maize crop is presented in Table
2. Means values of the data showed that number of leaves per
plant was significantly (P<0.05) affected by urea alone and
in combination with GA-K salt. Highest number of leaves per
plant 13 was recorded with the combine application of urea and
GA-K salt, followed by Urea alone (12). The lowest number of
leaves per plant 11 was recorded from the control. Gibberellic
acid Increase the strength of physiological source by increasing
chlorophyll and effective age of leaves. [19] Vahid Ghodrat et
al. Gibberellic acid are extensively involved in all phase of plant
growth and development. They promote leaf expansion, number
of leaves per plant, flowering, and pollen, stem elongation,
and seed development. The results are in accordance with the
findings of the Monika Falkowska et al. But the Results are not in
line with Kasem and Mesilhy who found that nitrogen increased
number of leaves per plant [24-27].

Leaf area

Effect of urea alone and in combination with GA-K salt on leaf
area of maize crop is presented in Table 2. Mean values of the data
showed that leaf area was significantly (P<0.05) affected by urea
alone and in combination with GA-K salt. Larger Leafarea 422cm?
was recorded with the combine application of application of urea
and GA-K salt, followed by urea alone (411cm?) was recorded.
Minimum Leaf area 374 cm? was recorded from control. The
possible reason for increase in leaf area was due to GA-K salt +
Urea is that, Gibberellic acids have a number of effects on plant
development. They can stimulate rapid stem and root growth,
induce mitotic division in the leaves of some plants, and increase
seed germination Riley, John M.et al. Gibberellin produce centers
in plants are: stem terminal, root active parts, young leaves,
growing fruit and particularly, growing seeds. The results are in
accordance with the findings of the Tavili et al.

Number of grains per ear

Number of grains per ear of maize crop as affected by urea
alone and in combination with GA-K salt is presented in Table
2. Mean values of the data showed that number of grains per
year was significantly (P<0.05) affected by urea alone and in
combination with GA-K salt. Maximum number of grains per
year (471) was recorded with the combine application of urea
and GAK-salt, followed by urea alone (391). While the minimum
number of grains per year (335) was recorded from the control
plot. Gibberellin can stimulate rapid stem and root growth,
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induce mitotic division in the leaves of some plants, and increase
seed germination Riley, John M.et al. Gibberellin produce centers
in plants are: stem terminal, root active parts, young leaves,
growing fruit and particularly, growing seeds. The results are in
accordance with the findings of the Tavili et al.

Thousand grain weight (g)

Table 2 shows thousand grain weight of maize crop as affected
by urea alone and in combination with GA-K salt. Mean values of
the data showed that thousand grain weights was significantly
(P<0.05) affected by urea alone and in combination with GA-K
salt. Maximum number of thousand grain weight (290g) was
recorded with the combine application of urea and GA-K salt,
followed by Urea alone (263g). The minimum thousand grain
weight of 211g was recorded from the control. Gibberellin can
stimulate rapid stem and root growth, induce mitotic division
in the leaves of some plants, and increase seed germination
Riley, John M.et al. Gibberellin produce centers in plants are:
stem terminal, root active parts, young leaves, growing fruit and

particularly, growing seeds. The results are in accordance with
the findings of the Tavili et al.

Grain yield (kg ha)

Grain yield of maize crop as influenced by urea alone and
in combination with GA-K salt is presented in Table 2. Mean
values of the data showed that grain yield was significantly
(P<0.05) affected by urea alone and in combination with GA-K
salt. Maximum number of grain yield (5203kg ha!) was recorded
with the combine application of GA-K salt and Urea followed by
Urea alone (4507kg ha). The minimum grain yield (3795kg
ha) was recorded from the control. Gibberellin can stimulate
rapid stem and root growth, induce mitotic division in the leaves
of some plants, and increase seed germination and ultimately
crop production Riley, John M et al. Gibberellin produce centers
in plants are: stem terminal, root active parts, young leaves,
growing fruit and particularly, growing seeds. The results are in
accordance with the findings of the Tavili et al.

i: Means values of Plant height, Number of leaves plant”, Leaf Area (cm?), thousand grain weight (g), no of grains per year, grain yield (kg ha™')
influenced by Urea and Urea + Gibberellic acid potash salts in comparison to control.

Parameters Control Urea(@200kg ha') GA-K salt (60gha)+ Urea (200kg ha')
Plant height (cm) 177c 199b 233a
No. of leaves 11a 12a 13a
Leaf Area ( cm?) 374c 411ab 422a
No of grains per ear 335¢ 391b 471a
Thousand Grain weight (g) 211c 263b 290a
Grain yield (kg ha') 3795c 4507b 5203a

Conclusion and Recommendation

From the overall experiment it is concluded that gibberellic
acid potash salt showed a significant effect on the plant growth
and development and showed maximum plant height, number of
leaves per plant and Leaf area.

The Gibberellic acid potash salt (60gha™) and urea (200kg
ha™) should be recommended for farmers to use in the fields for
his crops. Further research will be needed on the gibberellic acid
potash salt in the future to obtained more accurate and desirable
results.
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