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Abstract

World population is increasing year by year. This increase in population increases their demand for food
and thus we are forced to increase food production. So although there are various factors to increase the
production of rice which is a food source but without plant growth regulators (PGR) it is not possible to
increase the food production. So in this compilation we will increase the food production by using PGR.
The treatments are T1 - Gibberellic acid 40% WSG @ 10 gm ha1,T2 - Gibberellic acid 40% WSG @ 20
gm ha?, T3- Abscisic acid 20% SG @ 60 gm ha', T4- Abscisic acid 20% SG @ 30 gm ha,Ts - Humic
acid 12% @ 12.5 | hat, Ts- Humic acid 12% @ 10 | ha, T7 - Triacontanol 0.05% EC @ 250 ml hal, Ts
- Triacontanol 0.05% EC @ 150 ml ha, Te - Untreated control. Growth regulators viz., Gibberellic acid
(GAs), Humic acid, and Triacontanol were foliar sprayed at active tillering stage and Abscisic acid was
foliar sprayed at early grain filling stage of crop growth. The result showed that foliar application of
Humic acid 12% @ 12.5 | ha! (Ts) recorded the highest yield attributes viz., Number of panicles m?,
Number of grains panicle, Thousand Grain weight (g) and yield of rice over the control.
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1. Introduction

Rice (Oryza sativa L.), a crop that is widely grown all over the world, is known as the "global
grain”. It belongs to the Poaceae family and significantly influences the world's food and
nutritional security. According to Madhukeshwera et al. (2018) [*4, India's population will be
near to 1.6 billion in 2050, up from 1.37 billion in 2020 (Worldometer, UN, 2020) 8, India
currently produces 291.95 million tonnes of food grain (cereals) (ET Bureau, 2019-2020) [
and according to the Federation of Indian Chambers of Commerce and Industry, food grain
demand in India will reach over 355 million tonnes in 2030. The demand for rice production
has expanded as a result of the constantly growing population. Numerous elements, including
the types of soil, fertilisers utilised, irrigation, planting genotypes, and various agronomic
techniques, have an impact on the potential rice yield. Utilizing appropriate and modern
technologies will help to boost rice productivity (Badwai, 2004) 1. One significant example of
more recent technology is the use of plant growth regulators on rice crops. It could be
challenging to achieve considerable grain yields if PGR is not present at any stage of the plant
(Pandey et al., 2001) (4],

GA;s is a great hormone for plant growth because it encourages cell elongation. In order to
develop hybrid rice seeds with a high seed yield, GAs is essential. (Gavino et al., 2008) 1.
Triacontanol is a non-toxic plant growth bio-regulator that helps seedlings grow into more
robust plants with higher yields by fostering the development of stronger seedlings with
healthier root systems. One of the most crucial stages in the development of cereals is the
filling of rice grains since it directly affects the yield and ultimate grain weight (Kato et al.,
1993) [l A commercial substance called humic acid contains numerous components that
enhance soil fertility, increase nutrient availability, and hence increase plant production. By
enhancing plant development and yield, humic acid application resulted in a large increase in
soil organic matter. Humic acid was added to transplanted rice to increase nutrient content and
improve uptake of macro- and micronutrients (Govindasamy and Chandrasekaran, 2002) [,
According to Kavitha et al. (2010) ! humic acid administration through seedling dipping
(0.3%) and twice-daily foliar application significantly increased rice yield and yield
characteristics. Therefore, an experiment was conducted to find out the effect of plant growth
regulators on yield attributes and yield of rice.
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2. Materials and Methods

To investigate the effect of various plant growth regulators on
the yield of transplanted rice, a field experiment was carried
out at the Experimental Farm, Department of Agronomy,
Faculty of Agriculture, Annamalai University, Annamalai
Nagar, Tamil Nadu, and India from Navarai season (January-
April, 2019). The soil was clayey, had a pH of 7.6, and had
235 kg/ha of accessible nitrogen, 17.80 kg/ha of phosphorus,
and 320 kg/ha of exchangeable potassium. During the Navarai
season CO 47 is the rice variety chosen for the study. Nine
treatments and three replications were used in the
Randomised Block Design (RBD) experiment. The details of
the treatments were given below.

T, - Gibberellic acid 40% WSG @ 10 gm ha'*

T, - Gibberellic acid 40% WSG @ 20 gm ha'!

T3 - Abscisic acid 20% SG @ 60 gm ha!

T4- Abscisic acid 20% SG @ 30 gm ha

Ts- Humic acid 12% @ 12.5 | ha*

Te- Humic acid 12% @ 10 | ha'

T - Triacontanol 0.05% EC @ 250 ml ha'*

Tg- Triacontanol 0.05% EC @ 150 ml ha'*

To- Untreated control

At various stages of crop growth, growth regulators were
applied topically. With a hand-operated knapsack sprayer,
Gibberellic acid was applied during the active tillering stage,
Abscisic acid at the early grain filling stage, and both Humic
acid and Triacontanol were applied during the active tillering
stage.

One square meter area was selected at random using 0.25 m2
quadrat and ear bearing tillers alone were counted and
recorded as number of panicles m?2. The panicles were
randomly chosen for recording number of grains panicle™.
The differentiations of well filled and chaffy grains were
made by pressing grains with finger and they were counted
and recorded Number of grains panicle. Thousand grain
weight(g) was measured by Yoshida et al.,(1976) [*°1 method
about One thousand grains were counted separately at harvest
from each plot and their weight was recorded at 14 percent
moisture level and expressed in gram. The matured crop was
harvested from the net plot area and the grains were
separated, cleaned and dried at 14 per cent moisture content
and the grain yield was computed and recorded in kg ha™.
After separating the grain, the left over straw of net plot was
sundried and weighed. The straw yield was calculated and
expressed in kg ha. Biological yield was calculated by the
summation of grain and straw yield and recorded in t ha™.
Harvest index percentage was worked out by grain yield
divided by biological yield and its multiplied with hundred.
The data on various characters studied during the course of
investigation were statistically analyzed as suggested by
Gomez (1984) 1. Whenever the results were significant, the
critical difference was worked out at 5% probability level to
draw statistical conclusions.

3. Results and Discussion

3.1. Number of panicles m

The values on number of panicles m at maturity stage of rice
revealed that number of panicles m? was significantly
influenced by application of plant growth regulators over the
control (Tg) (Table 1). The number of panicles m at maturity
stage ranged from 306 to 369. On close examination of the
data furnished in Table 1 showed that among different plant

https://www.thepharmajournal.com

growth regulators, foliar application of humic acid 12% @
12.5 I ha! (Ts) recorded significantly higher values of number
of panicles m2of 369 at maturity stage of rice over rest of the
treatments. This was followed by T (Humic acid 12% @ 10 |
hal) and T, (Gibberellic acid 40% WSG @ 20 gm ha) and
the values were on par.

The least number of panicles m2of 306 was recorded under
treatment Tg (control) at maturity stage of rice. Number of
productive tillers and fertile grains are known as primary
yield components, which play an important role in yield
formation (Gevrek et al., 2012) Bl Tillers that produce
panicle are called productive tillers. Number of tillers per
plant has an indirect effect on yield, but it has a positive effect
via number of panicles per plant (Adam and Jahan, 2011) 1.
In this regard, more number of effective tillers per plant was
observed under foliar application of humic acid (Kavitha et
al., 2010) [,

3.2. Number of grains panicle?

The result related to number of grain panicle-1 was
significantly influenced by application of plant growth
regulators over the control (Tg) (Table 1). The number of
grain panicle! ranged from 66.6 to 90.

Data on table 1 indicated that among different plant growth
regulators, foliar application of humic acid 12% @ 12.5 | ha*
(Ts) recorded the highest number of grain panicle of 90 and
was significantly superior to rest of the treatments. Followed
by, Te (Humic acid 12% @ 10 | ha) and T, (Gibberellic acid
40% WSG @ 20 gm ha*).The least number of grain panicle?
of 66.6 was recorded under (Ty) control. In this regard number
of grains panicle was observed under foliar application of
humic acid (Kavitha et al., 2010) [,

3.3. Thousand Grain weight (g)

Table 1 showed that thousand grain weight of rice was not
statistically significant by foliar application of different plant
growth regulators. The weight of thousand grain depends on
size and filling of grains. Also, 1000 grain weight is
associated with the mobilization and translocation of
assimilates from plant parts to developing grains (Adam and
Jahan, 2011) ™. But in this study the thousand grain weight of
rice was not statistically significant by foliar application of
different plant growth regulators and control. As it is a genetic
character significant difference could not be found.

3.4. Yield

3.4.1. Grain yield (kg ha)

Grain yield was significantly influenced by foliar application
of plant growth regulators over the control (Tg). Table 1
indicated that the yield values varied between 3325 - 5417 kg
hal. Among the various growth regulators, foliar application
of Humic acid 12% @ 12.5 | ha (Ts) recorded the highest
grain yield of 5417 kg ha™. It was significantly superior to
rest of the treatments. The least grain yield of 3325 kg ha*
was recorded under treatment Tg (control). Positive influence
of yield attributes of the crop reflected significant results in
the yield of rice crop (Pal et al., 2009) 131,

These findings are consistent with Osman et al., (2013) 14,
who also reported that more number of effective tillers and
number of grains panicle? are closely associated with high
seed yield per plant resulted in higher productivity. Increased
biomass resulted in higher yield (Przybysz et al., 2014) [,
These were the reasons behind the increased yield.
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3.4.2. Straw yield (kg ha?)

On perusal of the data in Table 1 showed that foliar
application of plant growth regulators significantly influenced
the straw yield of rice as that of grain yield over the control
(To) and it values varied between 5527 — 7609 kg ha™.

Among the various growth regulators, significantly higher
straw yield of 7609 kg ha' was recorded in treatment
receiving foliar application of Humic acid 12% @ 12.5 | ha*
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(Ts) and was superior to rest of the treatments. The least straw
yield of 5527 kg ha* was recorded under treatment Ty control.
Kumar et al. (2017) [ reported that straw yield was
influenced by accumulation of dry matter. Osman et al.,
(2013) 2 stated that foliar application of humic acid and
fulvic acid together significantly increased the grain and straw
yield. This was confirmed in the present study also.

Table 1: Effect of plant growth regulators on yield attributes and yield of rice

Treatments | Number of panicles m? | Number of filled grains per panicle | Test weight (g) Gra(llr:g))/leld Str:?vll/ggleld Harvest index
Tl 342 80.9 18.6 4538 6846 39.9
T2 353 84.9 18.7 4927 7114 40.9
T3 315 71.6 18.6 3688 6059 37.8
T4 311 70.6 18.6 3543 5819 37.8
T5 369 90 18.8 5417 7609 41.6
T6 358 86.4 18.7 5095 7344 41.0
T7 337 79.7 18.6 4401 6596 40.0
T8 326 75.8 18.6 4139 6326 39.5
T9 306 66.6 18.5 3325 5527 37.6
S.Ed. 4.1 1.4 0.7 85 121 11
CD (P=0.05) 8.7 2.9 NS 181 258 NS

NS: Non Significant

3.5. Harvest index

The data on harvest index of rice was presented in the Table
1. The data on harvest index of rice was found not statistically
significant among application of different plant growth
regulators on rice during Navarai season.

4. Conclusions

According to the experimental findings, applying humic acid
12% @ 12.5 | ha' (Ts) boosted the yield characteristics and
yield of rice. As a result, it was determined that applying
humic acid at a rate of 12 percent at 12.5 litres per hectare
(Ts) was a more effective method for growing rice in terms of
agronomy, sustainability of the economy, and ecological
viability.
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