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Abstract: This study is based on the early discovery that DCPTA has important regulation function to prevent mung bean
flower and pod abscission, Spraying DCPTA at the initial flowering stage of mung bean has better effect than other commonly
used plant growth regulators on reducing abscission of mung bean flowers and pods. It is further proved that it is an effective
strategy to improve the yield of mung bean. Through the combination of pot experiment and field experiment, Spraying different
plant growth regulators (PGRs) at the initial flowering stage of mung bean, study the effects of different plant growth regulators
on agronomic traits, physiological and biochemical indexes and photosynthetic performance of mung bean, Lvfeng 2 and Lvfeng
5 mung bean varieties were used as materials, and spraying water at the initial flowering stage of mung bean was used as control.
DCPTA and a-NAA were sprayed on the leaves. The morphological indexes of plant height were recorded, and determination of
dry matter accumulation and photosynthetic indexes in different parts. The results showed that DCPTA could improve the plant
height, main stem node number and leaf area of Lvfeng 5, and the fresh and dry weight of Lvfeng 5 could be significantly
improved by DCPTA treatment. However, Taking “Lvfeng 2” as experimental material, the effect of different plant growth
regulators on improving fresh and dry weight was not obvious. In terms of photosynthetic performance, each treatment of Lvfeng
5 can improve the photosynthetic performance related indicators, the comprehensive effect of DCPTA > a-NAA.
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1. Introduction

Mung bean (Vigna radiata) is one of the main edible
legume crops in China, belonging to cowpea, butterflies
subfamily. Its grain is rich in nutrients, not only can be
processed and eaten, eliminated summer-heat by cooling,
but also has a high care value. It has the effects of
increasing immunity, reducing lipid and antibacterial,
moistening intestines and relaxing bowel [1-3]. China is one
of the countries of origin of mung bean and has a long
history of cultivation. However, the further development of
mung bean industry is limited by backward production

level and low breeding efficiency [4-6]. How to safely and
effectively improve the yield of mung bean has become an
urgent problem to be solved in the mung bean industry.

In the context of modern agriculture, science and
technology play an increasingly important role in
agricultural cultivation, among which crop chemical
control technology is one of the important cultivation
measures. PGRs can regulatory and control in different
stages of plant growth and development, to improve plant
protein, sugar content, change morphology, and enhance
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the ability of plants to cold, drought, salt and alkali
resistance and pest resistance [7-9].
2-(3,4-Dichlorophenoxy)-N(DCPTA) is a kind of
substance which can regulates plant growth, show strong
superiority in drought, low temperature and other adverse
conditions [10-11]. o-NAA is an auxin plant growth
regulator, which can promote seed rooting, prevent falling
flowers and fruits, and promote fruits enlargement [12].

J. H. Keithly et al. found that spraying a certain
concentration of DCPTA on sugarbeet leaves can promote the
development of sugarbeet main roots and leaves, and
significantly improve the photosynthetic efficiency and root
sucrose content [13]. Hu et al. showed that the combination of
0.02% sodium nitrophenolate and 0.02% a-NAA acetate could
significantly improve the root growth and root activity of
plants and increase the yield [14]. However, the effects of
these two different plant growth regulators on agronomic traits
and photosynthetic performance of mung bean were less
studied. In this study, two different genotypes of mung bean
varieties (Lvfeng 2 and Lvfeng 5) were used as experimental
materials, different plant growth regulators were sprayed at
the initial flowering stage (R1). The agronomic traits and
photosynthetic indexes of mung bean plants were measured,
in order to provide reference for promoting mung bean yield
increase and rational use of plant growth regulators.

2. Materials and Methods
2.1. Testing Material

Two different mung bean varieties, Lvfeng 2 and Lvfeng 5,
were used as experimental materials. Plant growth regulators
were DCPTA and o-NAA.

2.2. Experimental Design

The experiment was conducted at National Grain
Engineering Technology Center of Daqing City, Heilongjiang
Province in 2020. There were six treatments: (1) Spraying
water on Lvfeng 2. (2) Spraying DCPTA on Lvfeng 2. (3)

Spraying 0-NAA on Lvfeng 2. (4) Spraying water on Lvfeng 5.

(5) Spraying DCPTA on Lvfeng 5. (6) Spraying a-NAA on
Lvfeng 5. Leaf spraying was conducted at the initial flowering
stage, and each treatment was repeated five times. During the
whole experiment, timely weeding and pest control. The
morphological and photosynthetic indexes were measured
every 7 days after foliar spraying of Plant growth regulators.

2.3. Determination Items and Methods

Agronomic traits. Five representative mung bean plants
were taken from each treatment. The plant height (cm) was
measured with a steel ruler, and the middle diameter (mm)
between stems was measured with a vernier caliper.
Measure total leaf and leaf fresh weight (FW). Then the
leaves, main stems and branches were separated and dried
to constant weight in an oven at 100°C, and their dry
weights were weighed respectively.

Photosynthetic index. The net photosynthetic rate (Pn),

transpiration rate (Tr), stomatal conductance (Gs) and
intercellular carbon dioxide concentration (Ci) of mung
bean leaves treated with different Plant growth regulators
were measured by Li-6400 Portable Photosynthetic
System Analyzer in sunny and cloudless weather.

2.4. Data Management Analysis

SPSS Statistic 25 was used for data analysis and LSD
method was used for multiple comparisons. Draw charts
using Microsoft Excel 2019.

3. Results and Analysis

3.1. Effects of Two Plant Growth Regulators on
Morphological Indexes of Mung Bean

The results showed that the plant height of Lvfeng 2
treated with DCPTA was higher than that of the control by
12.34%, the plant height of a-NAA was lower than that of
the control. There were significant differences between
mung bean plants treated with DCPTA and a-NAA. No
significant difference in stem diameter among different
treatments of Lvfeng 2. The number of main stem nodes of
mung bean plants treated with DCPTA was significantly
different from other treatments and the control. Compared
with the control, the number of main stem nodes of mung
bean plants treated with a-NAA decreased by 11.16%. The
leaf area of DCPTA and a-NAA treatment increased by
4.47% and 12.66% compared with the control, respectively,
and there was a significant difference between the a-NAA
treatment and the control. For Lvfeng 5, there was no
significant difference in plant height between treated and
control plants. No significant difference in stem diameter
between treated and control plants. There was no
significant difference in the number of main stem nodes and
branches between the plants after each treatment and the
control. In terms of leaf area, the leaf area of each treatment
was higher than that of the control by 55.64% and 28.92%,
respectively, and the leaf area of plants treated with
DCPTA was significantly different from that of a-NAA,
and the leaf area of plants treated with o-NAA was
significantly different from that of the control.

3.2. Effects of Two Plant Growth Regulators on Fresh and
Dry Weight of Mung Bean

For Lvfeng 2, the leaf fresh weight of DCPTA treatment
plants was 10.05% higher than that of control plants, and
the 0-NAA treatment was lower than that of control plants.
Total leaf fresh weight of the two treatments were lower
than the control, which were lower than 24.73% and
38.43% respectively. Leaf dry weight of each treatment
was lower than that of control. For branch dry weight, there
is no difference between two plant growth regulators. Dry
weight of main stem in addition to a-NAA treatment plants
were significantly lower than the control, the other
treatments were equal to the control.

For Lvfeng 5, the leaf fresh weight of DCPTA treatment
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was 35.06% ~ 80.12% higher than other treatments, and
each treatment was higher than the control. In total leaf
fresh weight, only DCPTA treatment was higher than the

control, and higher than other treatments 12.51% to 40.42%.

Plants treated with DCPTA were 11.45% higher than

control in leaf dry weight. On branch dry weight, there is no
difference between two plant growth regulators. The dry
weight of main stem in DCPTA treatment was higher than
that in control, and a-NAA was lower than that in control.
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stem

Figure 1. Comparison of dry and fresh weight of Lvfeng 2 under two plant growth regulators.
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Figure 2. Comparison of dry and fresh weight of Lvfeng 5 under two plant growth regulators.

3.3. Effects of Two Plant Growth Regulators on
Photosynthetic Performance of Mung Bean

It can be seen from Table 1 that after spraying DCPTA and
a-NAA on mung bean variety Lvfeng 2 at the initial flowering
stage, the net photosynthetic rates were 10.29% and 4.00%
higher than those of the control, respectively, but there was no
significant difference between the treatments, indicating that
two different plant growth regulators could improve the net
photosynthetic rate of mung bean plants. The stomatal
conductance of DCPTA and o-NAA treated plants were
17.24% and 3.30% higher than that of the control, respectively.
The intercellular carbon dioxide concentration of DCPTA and
a-NAA treated plants were higher than that of the control,
7.40% and 2.8%, respectively, but there was no significant
difference between each treatment. In terms of transpiration
rate, the treatment increased by 9.97% and 3.08% compared
with the control, respectively. It can be seen from Table 2 that

after spraying DCPTA and o-NAA on Lvfeng 5, the net
photosynthetic rates were 28.52% and 1.78% higher than
those of the control, respectively. There were significant
differences between DCPTA treatment and each treatment,
and the net photosynthetic rate was much higher than that of
other treatments. In terms of stomatal conductance, the
stomatal conductance of each treatment was higher than that
of the control by 53.57% and 39.29%, respectively, but there
was no significant difference between treatments. The
intercellular carbon dioxide concentrations of plants in each
treatment were 6.36% and 8.68% higher than those 6.36% and
8.68%, respectively, but the differences among the treatments
were not significant. The transpiration rate of each treatment
increased by 37.60% and 48.77% respectively compared with
the control, and there were significant differences between the
two different plant growth regulators treatments and the
control. At the same time, there were significant differences
between DCPTA and a-NAA.



42 Tian Qiu et al:

Effects of Different Plant Growth Regulators on Agronomic

Traits and Photosynthetic Performance of Mung Bean

Table 1. Effects of two plant growth regulators on photosynthetic performance related indexes of Lvfeng 2.

Treatment net photosynthetic stomatal intercellular CO, transpiration
rateumol-m™-s’! conductivitymol - m?-s™ concentrationumol-mol’’ ratemmol-m?-s”
DCPTA 21.22+1.71a 0.34+0.07ab 234.28+13.39a 6.07+0.75ab
o-NAA 20.01+1.62a 0.29+0.03ab 224.21+18.19a 5.69+0.43b
CK 19.24+1.78a 0.29+0.11ab 218.13+40.22a 5.52+1.33ab
Table 2. Effects of two plant growth regulators on photosynthetic performance related indexes of Lvfeng 5.
net photosynthetic stomatal conductivity intercellular CO, transpiration
Treatment 2 1 2 1 . 5 2, -1
rateumol-m™-s mol'm™-s concentrationumol-mol ratemmol-m™s
DCPTA 26.72+1.41a 0.43+0.03a 248.07+14.02a 5.05+0.24b
o-NAA 21.61+1.10b 0.39+0.10a 253.48+20.29a 5.46+0.95b
CK 20.79+0.72b 0.28+0.07a 233.23+25.54a 3.67+0.54¢

4. Discussion

Plant growth regulators have many functions, such as
promoting rooting and germination, regulating the growth
and development of crops, preventing flowers and fruits
falling, promoting seed setting, improving quality, and
promoting early maturity. Plant growth regulators play an
important role in the development of agricultural production
and have been increasingly applied in agriculture. Ma et al.
found that spraying different plant hormones at the starting
stage of winter wheat could significantly reduce the
agronomic traits such as basal internode length, plant height,
and center of gravity height of wheat, which could improve
stem strength, stem quality, and enhancing lodging resistance
of wheat [15]. In this study, water spraying was used as the
control, and two different plant growth regulators were
sprayed on two mung bean varieties. It was found that
spraying DCPTA could increase the plant height of Lvfeng 2,
and spraying o-NAA could increase the plant height of
Lvfeng 5. The differences between different plant growth
regulators of the two varieties were also inconsistent,
indicating that different varieties had different sensitivities to
different plant growth regulators effects on plant height. Leaf
area and stem diameter are two relatively stable important
morphological indexes of crops, which can represent the
accumulation of assimilation products in plants to a certain
extent. In this study, only the stem diameter of Lvfeng 5
sprayed with DCPTA increased, and the leaf area of Lvfeng 2
sprayed with a-NAA and DCPTA increased compared with
the control. The larger the leaf area, the more conducive to
photosynthesis. Photosynthesis is an important energy
conversion and metabolism system during crop growth and
development. Higher accumulation of photosynthetic
products is an important prerequisite for high yield of crops
[16-18]. Wang et al. found that spraying the mixture of
DCPTA and CCC on maize can effectively increase the
chlorophyll content, reduce the decomposition of chlorophyll,
increase the time of photosynthesis and reduce the damage to
leaves [19]. In this study, two varieties of each treatment
plants can improve the net photosynthetic rate, but had
different effects on stomatal conductance, intercellular
carbon dioxide concentration and transpiration rate.

Comprehensive analysis of mung bean application DCPTA
mung bean morphological indicators, photosynthetic
performance and mung bean plant parts of dry and fresh
weight compared with a-NAA for plant growth regulators
and control treatment has better effect. This study only
discussed the effects of two different plant growth regulators
on morphological indexes and photosynthetic performance of
mung bean plants, but the specific mechanisms of different
plant growth regulators affecting endogenous hormones, gene
expression and enzyme activity of mung bean need to be
further explored.

In the future, we will determine the enzyme activity of
mung bean after using different plant growth regulators and
analyze the results. At the same time, we will further study
the specific mechanisms of different plant growth regulators
affecting endogenous hormones, gene expression and enzyme
activity of mung bean.

5. Conclusion

The effects of two different plant growth regulators on the
agronomic traits and photosynthetic performance of two
mung bean varieties are not exactly the same. The
morphological indexes and photosynthetic indexes of Lvfeng
2 plants treated with two different plant growth regulators are
often higher than those of the control but not significant.
However, spraying two different plant growth regulators in
Lvfeng 5 can significantly improve the morphological
indexes and photosynthetic indexes of plants, which have a
beneficial effect on the agronomic traits and photosynthetic
performance, and then improve the yield and quality of mung
bean. In conclusion, the effect of two different plant growth
regulators on mung bean is DCPTA > a-NAA.
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