
Effect Of Plant Growth Retardants On Yield And Yield Attributes Of Kharif Blackgram (Vigna Mungo L.) 	Comment by 917904236397: Only the first word and proper nouns are capitalized, following title case conventions in scientific writing. 
The meaning is clear and concise 


ABSTARCT

The field experiment was conducted at Agricultural College Farm, Bapatla, during kharif, 2024 to study the effect of plant growth retardants on yield and yield attributes of blackgram. The experiment was laid out in Randomized Block Design and replicated thrice with ten treatments viz., paclobutrazol @ 100 ppm, paclobutrazol @ 150 ppm, paclobutrazol @ 200 ppm, chlormequat chloride @ 500 ppm, chlormequat chloride @ 1000 ppm, chlormequat chloride @ 1500 ppm, mepiquat chloride @ 1000 ppm, mepiquat chloride @ 1500 ppm, mepiquat chloride @ 2000 ppm and control i.e., water sprayed were applied through foliar spray at 35 DAS. Results of the experiment revealed that all the growth retardants increased the number of pod clusters plant-1 (25.3), number of pods plant-1 (51.9), pod weight (21.08 g plant-1), test weight (4.95 g) and seed yield (1448.74 kg ha-1) compared to control. The increased seed yield (69.3%) with mepiquat chloride @ 2000 ppm was due to increased sink strength parameters leads to more yield attributes over water sprayed plants.	Comment by 917904236397: The list of all 10 treatments within the abstract could summarize as "three doses each of paclobutrazol, chlormequat chloride, and mepiquat chloride, plus a water-sprayed control. 	Comment by 917904236397: NO REASON SHOULD BE GIVEN IN ABSTRACT
A brief concluding statement summarizing the main implication or recommendation would enhance the flow. 
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1. INTRODUCTION	Comment by 917904236397: The introduction clearly states the significance of blackgram in Indian agriculture and nutrition, establishing the relevance of the study. 
The paragraph transitions smoothly from the general importance of pulses to the specific constraints of blackgram, leading logically to the experiment.


Pulses occupy a unique position in every system of Indian farming as a main, cover, green manure, catch and an intercrop. These are the protein rich staple food’s for the large section of vegetarian population of the world and are known as “poor man’s meat”. On an average, pulses contain about 20 to 30 per cent protein and is almost three times the value normally found in cereals and adds much needed diversity to the cereal-based diets of the poor. 	Comment by 917904236397: It should be "protein-rich staple foods". 

Blackgram or Urdbean or Urd is one of the important pulse crops in India and it is its primary origin, mainly cultivated in Asian countries. India is the world’s largest producer as well as consumer of blackgram. Blackgram area accounts for about 29% of India’s total pulse acreage and contributes 10.25% total pulse production. In kharif 2022-23, blackgram area was 42.33 lakh hectares which was increased by 1.96% when compared to 2021-22 in India (agricoop.nic). It contains about 26% protein, which is almost three times that of cereals, and 59% of carbohydrates. In addition, being an important source of human food and animal feed, it also plays an important role in sustaining soil fertility by improving soil physical properties through fixing atmospheric nitrogen. The main constraints during kharif season is the growth of vegetative parts becomes rapid which induces the disturbance in reproductive growth, due to excess moisture. Furthermore, indeterminate growth habit leading to continuous and constant competition between vegetative and fruiting sinks (pods) for photo-assimilates throughout the crop growth period led to poor grain yield (Shyam et al., 2018). Since its vegetative stage continues along with reproductive stage, the partitioning of assimilates is severely affected with excessive dry matter distribution to stems and results in low seed yield. For this reason, the yield during kharif season is reported to be lesser than the rabi season. Considering the above facts, the field experiment was conducted to investigate the effect of plant growth retardants on yield and yield attributes of kharif Blackgram, LBG-904.	Comment by 917904236397: provide a proper reference 	Comment by 917904236397: to evaluate the influence of different concentrations of plant growth retardants on yield and yield-contributing traits in kharif-grown blackgram 

2. MATERIAL AND METHODS	Comment by 917904236397: Minor Grammar Errors:
The experiment was conducted in randomized block design” → should be “...a randomized block design”.
“LBG-904 variety was used in experiment.” → should be “...used in the experiment.
Missing Soil Details:
No mention of soil type, fertility status, or pre-sowing conditions. This data is important for interpreting yield results.
Plot Size and Spacing:
There is no information on plot dimensions, plant spacing, or fertilizer/irrigation management—all essential for reproducibility.



A field experiment was carried out in kharif during 2024 at Agricultural College Farm, Bapatla, Andhra Pradesh. It is geographically located at 15ο 54’ Northern latitude, and 80ο 25’ Eastern longitude, with an altitude of 5.49 m above the mean sea level and about 8 km away from the Bay of Bengal in the Krishna Agro-Climatic Zone of Andhra Pradesh. The experiment was conducted in randomized block design and replicated thrice with ten treatments viz., paclobutrazol @ 100 ppm (T1), paclobutrazol @ 150 ppm (T2), paclobutrazol @ 200 ppm (T3), chlormequat chloride @ 500 ppm (T4), chlormequat chloride @ 1000 ppm (T5), chlormequat chloride @ 1500 ppm (T6), mepiquat chloride @ 1000 ppm (T7), mepiquat chloride @ 1500 ppm (T8), mepiquat chloride @ 2000 ppm (T9) and control i.e., water sprayed (T10). The foliar application of treatments was done at 35 DAS (i.e., 10 days before flower initiation) with hand sprayer. LBG-904 variety was used in experiment. Five plants were selected randomly from each plot and were tagged for recording various observations, average values per plant were calculated. Observations on yield attributes were calculated at harvest of crop and subjected to statistical analysis as per randomized block design (RBD) as described by Panse and Sukhatme (1985).

3. Results and Discussion

3.1 Number of pod clusters plant-1
	
The data recorded on number of pod clusters plant-1 of blackgram was presented in table 1. At harvest, significantly higher number of pod clusters plant-1 was recorded with mepiquat chloride @ 2000 ppm (T9 - 25.3). Control plants recorded the lowest number of pod clusters plant-1 (T10 - 12.0) which was at par with paclobutrazol @ 100 ppm (T1 - 13.3). The positive effect on yield attributes with mepiquat chloride spray was due to better crop growth and dry matter production. Our results are in agreement with the findings of Garai and Datta (2003) in green gram. The increase in pod clusters might be due to the application of mepiquat chloride which significantly influenced the growth dynamics and reproductive development of the crop. Foliar application of mepiquat chloride inhibits gibberellin biosynthesis, which in turn restricts excessive vegetative growth by reducing plant height, due to this compact plant architecture effectively reducing the sink strength of vegetative tissues such as stems and expanding leaves. Consequently, the photosynthates produced by source organs are more efficiently redirected towards reproductive sinks, including floral buds and developing pods. The improved source-sink dynamics likely support increased flower retention and pod development, which contributes to a higher number of pod clusters plant-1. Our results are in agreement with the findings of Naik et al. (2019) in cluster bean.	Comment by 917904236397: Long and Complex Sentences:
REWRITE AS - Foliar application of mepiquat chloride inhibits gibberellin biosynthesis, which restricts excessive vegetative growth and reduces plant height. This results in a more compact plant architecture that reduces the sink strength of vegetative tissues like stems and leaves 
3.2 Number of pods plant-1	
 The data recoded on number of pods plant-1 of blackgram was presented in table 1. The higher number of pods plant-1 was recorded with foliar spray of mepiquat chloride @ 2000 ppm (T9 - 51.9) which was at par with mepiquat chloride @ 1500 ppm (T8 - 48.2). The lower number of pods plant-1 was recorded by paclobutrazol @ 100 ppm (T1 - 27.2) which was at par with control (T10 - 29.7). The number of pods plant-1 observed in the remaining treatments were significantly lesser than mepiquat chloride @ 2000 ppm (T9) and higher than control (T10) except paclobutrazol @ 100 ppm (T1) which recorded lower number of pods plant-1 than the control. Our results were similar to the findings of Neelima et al. (2005) in soybean. Prajapati et al. (2016) stated that the highest value of pods plant-1 recorded with growth retardants might be due to increase in number of branches plant-1, which probably originated more flower buds that resulted in more pod setting percentage. 	Comment by 917904236397: Recoded" should be "recorded".
Sentence structure in some parts is awkward and could be improved for clarity	Comment by 917904236397: You could expand the physiological mechanism slightly, e.g., how mepiquat chloride affects gibberellin biosynthesis, leading to compact growth and more assimilate allocation to reproductive parts. 
3.3 Pod Weight (g plant-1)
The data revealed that the treatment mepiquat chloride @ 2000 ppm recorded higher pod weight (T9 - 21.08 g plant-1) which was on a par with mepiquat chloride @ 1500 ppm (T8 - 19.72 g plant-1). Lower value was recorded in control treatment (T10 - 12.43 g plant-1) which was at par with paclobutrazol @ 100 ppm (T1 - 13.55 g plant-1). Similar significant variations were reported in peas by Sharma et al. (2024). From the data (Table -1), it is evident that foliar application of mepiquat chloride @ 2000 and 1500 ppm at 35 DAS increased the pod weight by 69.6 and 58.6 per cent, respectively, over control. The increase in weight of pods by the application of mepiquat chloride @ 2000 ppm might be attributed to the greater mobilization of metabolites from source (leaves) to sink (pods), also due to greater accumulation of carbohydrates owing to photosynthesis that resulted in increasing dry weight of pods (Sharma and Lashkari, 2009). Similar results were also reported by Pasala et al. (2022) in groundnut.




Table 1. Influence of plant growth retardants on number of pod clusters plant-1, number of pods plant-1, pod weight (g plant-1), pod length (cm) and number of seeds pod-1

	Treatments
	No. of pod cluster plant-1
	No. of pods plant-1
	Pod weight
(g plant-1)
	Pod length (cm)
	No. of seeds pod-1

	T1 : Paclobutrazol @ 100 ppm
	13.3
	27.2
	13.55
	5.28
	5.8

	T2: Paclobutrazol @ 150 ppm
	15.3
	34.9
	14.81
	5.30
	5.9

	T3 : Paclobutrazol @ 200 ppm
	17.7
	42.5
	18.74
	5.43
	6.0

	T4 : Chlormequat chloride @ 500 ppm
	16.3
	36.7
	16.62
	5.62
	6.2

	T5 : Chlormequat chloride @ 1000 ppm
	18.3
	43.8
	18.81
	5.69
	6.3

	T6 : Chlormequat chloride @ 1500 ppm
	19.8
	45.0
	18.87
	5.78
	6.4

	T7 : Mepiquat chloride @ 1000 ppm
	20.2
	46.2
	19.18
	5.69
	6.6

	T8 : Mepiquat chloride @ 1500 ppm
	22.0
	48.2
	19.72
	6.08
	6.7

	T9 : Mepiquat chloride @ 2000 ppm
	25.3
	51.9
	21.08
	6.64
	6.7

	T10 : Control (water spray)
	12.0
	29.7
	12.43
	4.54
	5.6

	SE. m (±)
	1.0
	1.86
	0.64
	0.25
	0.4

	CD (5%)
	3.1
	5.53
	1.89
	0.75
	NS

	CV (%)
	10.0
	7.94
	6.34
	7.85
	11.4



3.4 Pod Length (cm)
The data on number of pod length (cm) of blackgram was presented in table 1. Significantly the higher pod length (6.64 cm) was recorded in the treatment mepiquat chloride @ 2000 ppm (T9) which was at par with mepiquat chloride @ 1500 ppm (T8 - 6.08 cm). The treatment control recorded the lower pod length (T10 - 4.54 cm) which was at par with paclobutrazol @ 100 ppm (T1 - 5.28 cm). The remaining treatments showed parity with each other. Similar results were also obtained by Rathod et al. (2015) and Rajani et al. (2016) in French bean and Sahu and Verma (2020) in yardlong bean. Solanki (2021) stated that the increase in pod length might be due to the diversion of photosynthates to reproductive organs in blackgram.	Comment by 917904236397: The data on pod length (cm) 	Comment by 917904236397: The repeated use of phrases like “which was at par with…” can be reduced for better flow 	Comment by 917904236397: The explanation of why pod length increased could be better integrated and elaborated. What exactly leads to longer pods when mepiquat chloride is used? Is it due to better nutrient partitioning, reduced vegetative competition, or hormonal balance? 
3.5 Number of Seeds Pod-1
The data on number of seeds pod-1 of blackgram was presented in table 1. At harvest, there is no significant difference between the treatments. Higher value was found with the mepiquat chloride @ 2000 and 1500 ppm (T9 and T8 - 6.7) and lower value was found in control (T10 - 5.5). This suggests that foliar application of growth retardants had no remarkable effect on number of seeds pod-1.	Comment by 917904236397: A slightly higher value was observed 
3.6 Test Weight (g)
The data regarding test weight was showed in table-2 that there was significant increase in seed weight due to foliar spray of plant growth retardants. Foliar spray of mepiquat chloride @ 2000 and 1500 ppm increased the test weight by 1.82 and 1.47 g over control (T10). Our results are in conformity with the findings of Gupta et al. (2021) in pearl millet. The major sink strength parameters i.e., test weight is the important determinants for achieving the higher seed yield (Secondo and Reddy, 2018). The increase in test weight with growth retardant treatments may be due to better translocation of photosynthates by shortening the plant size. The efficiency of translocation depends on the distance between the source and sink and it is inversely related i.e., shorter the distance, better will be the translocation and vice versa (Kashid et al., 2010). Our results are supported by Jaidka et al. (2020) who stated that foliar application of mepiquat chloride plays an important role in source-sink realization that enhances the number of seeds plant-1 and seed weight by soybean.
3.7 Seed Yield Plant-1 (g)
The data on yield of blackgram was presented in table 2. The highest seed yield plant-1 was recorded with foliar spray of mepiquat chloride @ 2000 ppm (T9 - 11.93 g). The lowest seed yield plant-1 was recorded by control (T10 - 6.26 g) which was at par with paclobutrazol @ 100 ppm (T1 - 6.78 g). The remaining treatments were significantly higher than control and lesser than mepiquat chloride. The increased seed yield plant-1 may be attributed to corresponding increase in seed weight, increase in seed filling per cent and test weight (Kashid, 2008) in sunflower. The increase in seed yield depends on either biomass production and/or partitioning of biomass to the seed. The photosynthetic productivity and partitioning of photosynthates finally lead to the economic yield of blackgram. The yield in blackgram depends upon the accumulation of photoassimilates during the growing period and the way in which they are partitioned between desired storage organs of the plant. Seed yield and its related parameters in blackgram were influenced by the application of growth retardants which indicated that these growth retardants have differential influence on the distribution of assimilates between vegetative and reproductive organs. The increase in seed yield due to growth retardants might be due to an increase in per cent distribution of pod dry weight and higher partitioning of dry matter towards reproductive organs (Solanki, 2021) in blackgram. 	Comment by 917904236397: The data on yield of blackgram are presented in Table 2 	Comment by 917904236397: Repetitive Phrasing 
Efficient photosynthesis and assimilate partitioning are key determinants of economic yield in blackgram 
3.8 Seed Yield (kg ha-1)
The growth retardants are capable of redistribution of dry matter in the plant and there by bringing about an improvement in yield potential. Among the treatments significantly higher seed yield was recorded with foliar application of mepiquat chloride @ 2000 ppm (T9 - 1448.74 kg ha-1) presented in table 2, which was 69.3% more than control and significantly lowest seed yield was recorded by control (T10 - 855.62 kg ha-1) compared to all other treatments.  Similar treatment variations were observed with foliar application of growth retardants by Kashid (2008) in sunflower and Pourmohammad et al. (2014) in rapeseed. The increase in seed yield with mepiquat chloride spray might be due to more yield attributes which in turn resulted from enhanced translocation of assimilates from source to sink due to the restriction of length/distance between source and sink (Mukherjee, 2020) in rice. The increase in seed yield due to growth retardants in blackgram might be due to, higher partitioning of dry matter towards reproductive organs, more number of pods plant-1 and pod weight (Jayantibhai, 2022). 

Table 2. Influence of plant growth retardants on test weight (g), seed yield plant-1 (g), seed yield (kg ha-1) and harvest index (%)

	Treatments
	Test weight (g)
	Seed yield plant-1 (g)
	Seed yield       (kg ha-1)
	Harvest index (%)

	T1 : Paclobutrazol @ 100 ppm
	3.85
	6.78
	           999.77
	37.7

	T2: Paclobutrazol @ 150 ppm
	3.96
	7.38
	1085.64
	38.1

	T3 : Paclobutrazol @ 200 ppm
	4.02
	7.90
	1198.22
	39.9

	T4 : Chlormequat chloride @ 500 ppm
	4.13
	8.35
	1150.41
	39.5

	T5 : Chlormequat chloride @ 1000 ppm
	4.09
	9.00
	1209.30
	42.0

	T6 : Chlormequat chloride @ 1500 ppm
	4.14
	8.66
	1290.05
	39.3

	T7 : Mepiquat chloride @ 1000 ppm
	4.18
	9.26
	1252.15
	40.4

	T8 : Mepiquat chloride @ 1500 ppm
	4.60
	10.69
	1316.85
	42.9

	T9 : Mepiquat chloride @ 2000 ppm
	4.95
	11.93
	         1448.74
	43.6

	T10 : Control (water spray)
	3.13
	6.26
	           855.62
	35.7

	SE. m (±)
	0.25
	0.35
	43.97
	1.2

	CD (5%)
	0.74
	1.05
	130.64
	3.5

	CV (%)
	10.47
	7.09
	6.45
	5.2




3.9 Harvest Index (%)
The data on HI of blackgram was represented in the table 2.  HI indicates the translocation efficiency of plants and is measured in terms of per cent of dry matter being utilized for the production of economic yield (Koler, 2008). HI among the treatments varied significantly and it ranged between 35.7 and 43.6 per cent. HI was found maximum in the foliar spray of mepiquat chloride @ 2000 ppm (T9 - 43.6 per cent) and it was statistically at par with mepiquat chloride 1500 and 1000 ppm (T8 - 42.9 and T7 - 40.4 per cent, respectively) and chlormequat chloride @ 1000 ppm (T5 - 42.0 per cent). The minimum HI was observed with control (T10 - 35.7 per cent), which was at par with paclobutrazol @ 100 and 150 ppm (T1 - 37.7 and T2 - 38.1 per cent, respectively). Similar results were obtained with the application of mepiquat chloride which increased the HI with subsequent increase in seed yield in cluster bean (secondo, 2018). Reddy et al. (2009) found that mepiquat chloride increased the chlorophyll content, nitrate reductase activity and seed yield significantly by regulating plant growth which is clearly manufactured by increased harvest index.		Comment by 917904236397: which is clearly reflected in the increased harvest index 
Conclusion: From the results of the present experiment, it can be concluded that foliar application of mepiquat chloride @ 2000 ppm has helped to crop to record significantly higher yield attributes and highest potential yield of the crop. The possible reason for the effect of mepiquat chloride maybe, better partitioning and it significantly improved the source and sink relationship by efficient translocation of photosynthetic assimilates towards sink (seed) which ultimately helped the crop to maximum potential yield. 	Comment by 917904236397: has helped the crop to record… 	Comment by 917904236397: helped the crop achieve its potential yield 
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