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Effect of cycocel (CCC) on growth and yield of 

soybean (Glycine max L. Merrill). cv. MAUS-162 
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Abstract 

Plant growth regulators are specific chemicals that regulate plant growth and development. Growth 

regulators are known to increase photosynthetic capacity and other physiological efficiencies. They can 

also improve how well accumulations in field crops are partitioned between sources and sinks. The 

present study was conceptualized and executed with the prime objective of study the effect of 

chlormequat chloride, Mepiquat chloride on morphological, physiological and biochemical parameters of 

soybean. The field trial was conducted following randomized block design with seven treatments 

replicated thrice. Soybean CV MAUS-162 served as the primary source material for this inquiry and 

different concentrations of growth retarding substance called chlormequat chloride. The 

Morphophysiological parameters, namely, Plant height, number of branches, number of leaves 

(trifoliates) per plant, dry matter accumulation in leaf and stem and AGR, RGR, NAR, LAI and CGR and 

was observed to increase significantly decreased with the application of chlormequat chloride and 

mepiquat chloride. The Biochemical parameters, namely, chlorophyll content was observed to increase 

significantly with application chlormequat chloride 50%SL at different concentrations compared to 

control. A significant increase in the seed protein content and Oil content was also noticed with the 

application of chlormequat chloride at different concentrations, compared to control. In conclusion, the 

study revealed the superiority of CCC (500 ppm) treatment for majority of the morphological, 

physiological and biochemical parameters at different growth stages, compared to other concentrations of 

growth retardant and control treatments studied in the present investigation for rabi soybean. 

 

Keywords: Growth regulators, randomized block design, soybean cv. MAUS-162, morphophysiological 

parameters, biochemical parameters, CCC, chlormequat chloride, and mepiquat chloride 

 

Introduction 
Glycine max. L. Merril, frequently referred to as soybean, is a rainy season, dual-purpose, 
monocarpic legume crop that is rich in energy and nutrients. It includes edible oil (20%), 
biologically beneficial proteins (43%), vitamins, minerals, and salts and essential amino acids. 
Because of its versatility, soybean is popularly known as "Miracle Bean" and is being 
exploited in many agro-based industries with innumerable ways. India occupies an area of 
108.83 lakh ha with a production of 104.36 lakh tons. The evaluation of morpho-physiological 
and biochemical traits of crops namely, Plant height, number of branches, number of leaves 
per plant, dry matter accumulation in leaf, stem and AGR, RGR, NAR, LAI and CGR, 
chlorophyll content, germination indicates crop growth patterns which are reflected in final 
yield and thus, influences crop productivity. According to reports, plant growth retardants, also 
known as regulators, can effectively boost crop yields because of their significant impact on a 
variety of physiological and biochemical processes in plants that result in quick, leading to 
rapid change in phenotype of the plant within the season to achieve desirable results. The use 
of growth retardants has been gaining more importance in the recent years for improvement of 
crop yield potential and quality of produce. In this context, there is an urgent need to identify 
suitable growth retardants for improving yield potential by changing the various above-
mentioned parameters in soybean, cv. MAUS-162. 

 

Materials and Methods 
The investigation was conducted on 'cv. MAUS-162 soybean genotype during 2043-14 season 

with seven treatments replicated thrice involving exogenous application of PGRs CCC (500 

ppm) chlormequat chloride at different concentrations and a control i.e., no spray in a 

randomized block design. Each plot measured 2.70 x 5 m. A spacing of 45 x 5 cm was 

maintained between and within the rows. Between the replications, one meter space was left 

for irrigation in the College Farm, College of Agriculture.  
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VNMKV, Parbhani. Foliar application of CCC was made at 

flower initiation stage. Plant based observations viz., namely, 

Plant height, number of branches, number of leaves 

(trifoliates) per plant, dry matter accumulation in leaf and 

stem (45, 60 and 75 days up to harvest), AGR, RGR, NAR, 

LAI and CGR were recorded on five randomly selected and 

tagged plants at 15 days intervals. The leaf area (cm2) was 

measured using formula Leaf Area= LxBxKxN. Absolute 

Growth Rate (AGR) (g/day), Relative Growth Rate (RGR) 

(G/g/day), leaf area index (LAI), Crop growth rate (g 

dm2/day) were estimated. Afterwards, these leaf samples were 

subsequently dried hot-air oven at 600-70 °C. The dried 

samples were then weighed to record data on dry matter 

production. The values were expressed as g/plant. 

 

Results and Discussion 

Morphological traits 
The data on plant height at different growth stages (Table 1) 

indicated that plant height decreased by the application of 

CCC. The growth retardants studied in the present 

investigation, namely, chlormequat chloride and mepiquat 

chloride recorded a decrease in plant height, compared to 

control. A similar reduction in the plant height of soybean 

crop with the application of chlormequat chloride (500 ppm) 

at 35 DAS. The mechanism of reduction in plant height 

appears to be due to reduction in cell division and its 

expansion. 
In soybeans, the number of branches per plant is a significant 
morphological trait that is closely associated with yield. In the 
present investigation, number of branches per plant increased 
gradually up to 75 days (table 1) by the application of CCC 
(chlormequat chloride) 50% SL. Application of mepiquat 
chloride 5%AS had also recorded significantly higher number 
of branches per plant, compared to control in the present 
study. Similar results were reported earlier in black gram and 
green gram. Generally speaking, leaves are regarded as a vital 
component of plants that help to generate yield. The number 
of trifoliate leaves increased gradually from 15 DAS to 60 
DAS, and thereafter declined (table 1) due to senescence. 
Significant influence of the growth regulator treatments was 
noticed at 30, 45, 60, 75 DAS and harvest. All treatments of 
chlormequat chloride 50% SL at 45, 60 and 75DAS, increased 
the number of leaves (trifoliates) significantly, compared to 
control. The positive influence of chlormequat chloride and 
mepiquat chloride on number of trifoliates per plant were also 
reported earlier. The dry matter production in leaves increased 
up to 75 DAS and declined (table 2) thereafter till harvest. 
Among the treatments, the leaf dry weight was significantly 
higher with the application of CCC (chlormequat chloride 
50% SL) (500 ppm), compared to control due to the beneficial 
effect of this growth retardant on leaf development. Among 
different concentration of growth retardant treatments CCC 
(500ppm) exhibited maximum stem dry matter over control 
and other treatments studied. Dry matter production, 

particularly in reproductive parts is an important yield 
contributing character. There was a gradual increase in dry 
matter production of pods (table 2) from 60 DAS to harvest 
stage, and the highest dry matter was observed at harvest 
stage. The data presented in table no.5 revealed that the 
results of all the growth parameters resulted into the 
maximum Grain yield and biological yield (24.72% and 
51.05% respectively) by the application of CCC. In this the 
treatment T4 (500 ppm) was found to be superior than other 
treatments. 
 

Physiological traits 
Leaf area index is considered to be one of the photosynthetic 

determinants in crop plants and in the present study, it 

increased gradually (table 3) from 30 to 75 DAS and then 

dropped as a result of leaf ageing and senescence. The 

application of growth retardants, namely, mepiquat chloride 

5% AS (5%) and chlormequat chloride 50% SL at different 

concentrations had also resulted in higher LAI, compared to 

control, in the present investigation. The positive influence of 

chlormequat chloride and mepiquat chloride has also been 

reported earlier. CGR, or the average daily increment in 

biomass output, is a crucial and practical method for 

measuring production efficiency that allows for treatment 

comparison. The observations recorded (table 3) on CGR in 

the present study revealed that most of the CGR values were 

maximum at 45-60 DAS. There was a gradual increase in 

CGR values from 15-30 DAS to 45-60 DAS, and thereafter it 

declined, Mepiquat chloride 5% AS and chlormequat chloride 

50% SL applied at 30-45 DAS recorded high RGR, compared 

to control. 

 

Biochemical parameters 
Apart from morphological and physiological characters, 

growth retardant also known to influence different 

biochemical parameters. The influence growth retarding 

substances, in rabi soybean, in comparison to control on 

various biochemical parameters, namely, chlorophyll content, 

protein content, oil content: The application of mepiquat 

chloride 5% AS and chlormequat chloride 50% SL at 

different concentrations had all resulted in significantly higher 

chlorophyll content, compared to control (table 4) Application 

of mepiquat chloride to groundnut crop resulted in high 

chlorophyll content due to delayed chlorophyll degradation. 

In soybean, increased chlorophyll content with the application 

of chlormequat chloride was reported earlier. mepiquat 

chloride 5% AS (5%) and chlormequat chloride at different 

concentrations, compared to control indicating that, the 

applied growth retardant had marked effect on Biosynthetic 

pathways related to protein synthesis. Similar enhancement in 

seed protein content with the application of mepiquat chloride 

and chlormequat chloride were also reported earlier. 

 
Table 1: Effect of different growth retardant on plant height (cm), no. of branches/plant and no. of trifoliates/plant in soybean cv. MAUS-162. 

 

Treatment Plant height (cm) No. of branches/plant No. of leaves (trifoliates/plant) 

 Days after sowing Days after sowing Days after sowing 

T1 Control 30 45 60 75 90 30 45 60 75 90 30 45 60 75 90 

T2 CCC-400 ppm 28.53 38.27 44.23 46.17 28.53 1.67 5.28 5.40 5.45 5.42 5.58 14.58 26.22 36.63 32.52 

T3 CCC-450 ppm 23.83 31.38 36.92 40.10 23.83 2.00 6.23 6.50 6.90 6.87 9.40 16.30 28.63 40.33 36.05 

T4 CCC-500 ppm 24.30 32.16 38.10 42.73 24.30 1.66 5.99 6.30 6.53 6.50 7.87 14.80 26.10 36.98 32.12 

T5 CCC-550 ppm 22.54 30.63 36.51 39.93 22.54 2.00 6.40 7.10 7.50 7.48 9.41 16.66 28.90 40.66 36.33 

T6 CCC-600 ppm 24.42 32.90 40.03 43.66 24.42 1.33 5.82 5.80 6.14 6.12 8.16 15.09 27.45 37.11 33.00 

T7 CCC-650 ppm 24.87 33.93 40.86 44.62 24.87 1.66 6.02 6.47 6.64 6.61 8.20 15.20 27.53 37.37 34.57 

SE +  26.87 36.26 41.78 44.98 26.87 1.67 6.14 6.28 6.50 6.47 8.58 15.34 27.79 38.86 36.02 

CD at 5%  0.79 1.03 1.27 1.30 0.79 0.18 0.17 0.30 0.32 0.28 0.52 0.40 0.55 0.89 0.78 
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Table 2: Effect of CCC (growth retardant) on leaf dry weight (g/plant) and stem with pod dry weight (g/plant) in soybean cv. MAUS-162. 
 

 Leaf dry weight (g/plant) Stem with pod dry weight (g/plant) 

Treatment Days after sowing Days after sowing 

 30 45 60 75 90 30 45 60 75 90 

T1 Control 1.08 1.87 4.17 6.13 4.65 2.04 4.28 5.80 7.50 9.80 

T2 CCC-400 ppm 1.07 2.74 5.07 6.87 5.18 2.34 5.85 6.78 8.70 10.74 

T3 CCC-450 ppm 1.17 2.45 4.82 6.45 4.88 2.16 5.16 6.40 8.62 10.48 

T4 CCC-500 ppm 1.13 2.82 5.10 6.92 5.35 2.33 5.95 6.92 8.98 10.82 

T5 CCC-550 ppm 1.15 2.33 4.72 6.37 4.88 2.18 5.04 6.32 8.34 10.40 

T6 CCC-600 ppm 1.08 2.62 4.95 6.18 5.15 2.42 5.87 6.88 8.80 10.80 

T7 CCC-650 ppm 1.05 2.14 4.46 6.72 4.80 2.10 4.52 5.94 7.64 10.00 

SE +  0.063 0.18 0.16 0.14 0.11 0.13 0.27 0.21 0.31 0.21 

CD at 5%  NS 0.56 0.51 0.44 0.34 NS 0.83 0.66 0.95 0.65 

 
Table 3: Effect of different concentrations of CCC (growth retardant) on RGR, NAR, LAI (leaf area index)and Crop crop growth rate (CGR) 

g/dm2. 
 

 RGR NAR LAI CGR 

Treatments 31-45 46-60 61-75 76-90 31-45 46-60 61-75 76-90 30 45 60 75 90 31-45 46-60 61-75 31-45 

T1 Control 0.0196 0.0139 0.0091 0.0017 0.080 0.024 0.060 0.0051 1.05 2.94 4.12 5.16 4.16 0.089 0.112 0.107 0.0241 

T2 CCC-400 ppm 0.0268 0.0927 0.0080 0.0006 0.091 0.018 0.048 0.0038 1.55 3.40 5.12 6.30 4.94 0.151 0.951 0.110 0.0107 

T3 CCC-450 ppm 0.0238 0.0123 0.0085 0.0006 0.087 0.020 0.075 0.0065 1.32 3.18 4.51 6.10 4.71 0.125 0.106 0.113 0.0083 

T4 CCC-500 ppm 0.0269 0.0917 0.0081 0.0005 0.11 0.012 0.052 0.0042 1.54 4.35 5.21 6.47 5.35 0.156 0.095 0.114 0.0078 

T5 CCC-550 ppm 0.0229 0.0117 0.0083 0.0011 0.090 0.021 0.061 0.0051 1.14 3.01 4.23 5.53 4.26 0.118 0.108 0.108 0.017 

T6 CCC-600 ppm 0.0257 0.0950 0.0081 0.0009 0.093 0.015 0.068 0.0058 1.37 3.30 4.59 6.10 4.73 0.147 0.098 0.110 0.015 

T7 CCC-650 ppm 0.0215 0.0130 0.0093 0.0009 0.086 0.021 0.070 0.0060 1.22 3.19 4.38 5.84 4.38 0.103 0.110 0.116 0.013 

SE +  0.0016 0.0021 0.0011 0.0004 0.011 0.0033 0.016 0.0016 0.013 0.014 0.23 0.20 0.17 0.011 0.019 0.014 0.0055 

CD at 5%  0.0049 NS NS NS NS NS NS NS NS 0.042 0.72 0.62 0.52 0.033 NS NS NS 

 
Table 4: Effect of different Concentrations of CCC (growth 

retardant) on chlorophyll content of soybean cv. MAUS-162. 
 

Treatments 
Chlorophyll contains 

Chlorophyll ‘a’ Chlorophyll ‘b’ Total Chlorophyll 

T1 (control) 0.50 0.35 1.10 

T2 (400 ppm) 0.55 0.39 1.28 

T3 (450 ppm) 0.63 0.45 1.19 

T4 (500 ppm) 0.70 0.54 1.39 

T5 (550 ppm) 0.53 0.38 1.26 

T6 (600 ppm) 0.67 0.49 1.32 

T7 (650 ppm) 0.59 0.41 1.14 

SE + 0.017 0.019 0.030 

CD at 5% 0.053 0.059 0.092 

 

Conclusion 

The present study on Effect of Plant Growth retardant on 

Morphological, Physiological and Biochemical parameters of 

Soybean (Glycine max L. Merrill) cv. MAUS-162, revealed 

the superiority of CCC (500 ppm) for majority of the 

morphological, physiological, biochemical, parameters for 

soybean, compared to control. 
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