


 Effects of transplanting windows on growth, yield and economics of different varieties on summer paddy
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ABSTRACT
Aims: clearly state the objective of the study
Place and Duration of Study: An experiment entitled, “Effect of transplanting windows on different varieties of summer paddy in relation to weather parameters” was carried out during summer, 2024 at Agriculture research station Farm, Vadgaon Maval, Tal. Maval, Dist. Pune.
Methodology: The field experiment was laid out in split plot design with three replications. There were sixteen treatment combinations comprising of four transplanting windows viz., 1, 3, 5 and 7 MW and four varieties viz., VDN-3-51-18 (Indrayani), VDN-99-29 (Phule Samruddhi), IET-13549 (Bhogawati) and VDN-1832 (Phule Kolam). The gross and net plot size were 4.2 m x 3.0 m and 3.60 m x 2.40 m, respectively.
The periodical observations on growth, micrometeorological parameters and yield contributing characters were recorded to assess the treatment effects.
Results:Transplanting of summer paddy during 3 MW improved all the growth components viz., plant height (96.2 cm), number of tillers per plant (20.2) with yield component viz., length of spike (24.1 cm), number of spikes per plant(19.3), number of grains per spike(209) , grain weight per spike (4.28g), test weight (21.6g), grain yield (55.27 qha-1) and straw yield (62.46 qha-1) which was at par with 5 MW and superior over 1 and 7 MW respectively.
Among the four different varieties of paddy, VDN-99-29 (Phule Samruddhi) recorded significantly higher growth parameters viz., plant height at harvest (97.5 cm), number of tillers per plant at harvest (20.4) with yield attributing characters viz., length of spike (24.5 cm), number of spikes per plant (19.6), number of grains per spike (212), grain weight per spike (4.67 g), test weight (23.0 g), grain yield (56.02 q ha-1) and straw yield (62.63 q ha-1). 
Conclusion: Results revealed that transplanting of summer paddy during 3 MW favourably influenced all the growth and yield components as compared to transplanting of paddy during 1 MW and 7 MW, but it was at par with transplanting of summer paddy during 5 MW. This is not a conclusion. Please do not repeat the results obtained in the conclusion. Draw a clear conclusion from your work that meets the objective of the study. You can even make a recommendation that fits with the environmental conditions of the study. 
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1. INTRODUCTION The introduction contains important information that provides context for the study but is not referenced. Please provide the references.

[bookmark: _Hlk208600243]Rice (Oryza sativa L.) is one of the most ancient crops being cultivated in 117 countries, hence called “Global Grain” (Give the Reference). It is the staple cereal food grain of India’s over one billion population, contributes to nearly 44 percent of total food grain production (Give the Reference).. Rice belongs to the genus Oryza and family Poaceae. It has two cultivated and 22 wild species. The cultivated species are Oryza sativa and Oryza glaberrima. Oryza sativa is grown all over the world while Oryza glaberrima has been cultivated in West Africa for the last ~3500 years(Give the Reference).. The UN/FAO forecasts that global food production will need to increase by over 40% by 2030 and 70% by 2050(Give the Reference)..
 Rice is grown under many different conditions and production systems, but submerged in water is the most common method used worldwide. Rice is the only cereal crop that can grow for long periods in standing water. 57% of rice is grown on irrigated land, 25% on rainfed lowland, 10% on the uplands, 6% in deepwater  
and 2% in tidal wetlands(Give the Reference).. Rice is the most important food crop of the developing world and the staple food for more than 60% of the Indian population, who are also highly vulnerable to inflationary pressure due to high rice prices. In India, the annual compounded growth rate of rice production has declined from 3.55 per cent during 1981-90 to 1.74 per cent during 1991-2000(Give the Reference).. Although at all times high production of 99.50 million tons of rice with a productivity of 2.20 tons per hectare was achieved during the year 2009-10. India needs to produce 120 million tons by 2030 to feed its one and a half billion- plus population(Give the Reference).. A real-time analysis of this scenario provides sufficient justification for strengthening, intensifying and introducing cutting edge science and technology for increasing rice productivity in India. From an early history in the Asian areas rice has spread and is now grown on all continents except Antarctica. Being able to grow in this wide spectrum of climates is the reason why rice is one of the most widely eaten food in the world. About 85% of the rice produced in the world is used for direct human consumption(Give the Reference).. Rice can also be found in cereals, snack foods, brewed beverages, flour, oil, syrup and religious ceremonies to name a few other uses.
Summer rice generally refers to rice cultivated during the dry season in tropical and subtropical regions, typically from November/December to May/June in the Northern Hemisphere, like in many parts of India and Southeast Asia. It's often referred to as "Boro rice" in some areas, particularly in Assam. This cultivation period relies heavily on irrigation due to the absence or scarcity of rainfall. Summer rice often boasts higher yields compared to monsoon (Kharif) rice due to abundant sunlight and controlled water availability through irrigation(Give the Reference).. The consistent sunshine during the dry season maximizes photosynthesis and contributes to better grain filling(Give the Reference).. The dry  weather conditions during the summer generally lead to lower incidence of certain pests and diseases that thrive in humid, rainy environments. This can reduce the need for pesticide applications. 
To increase and sustain the productivity of rice it is necessary to adopt improved integrated approach of rice cultivation. In integrated approach the proper date of transplanting of rice seedling plays an important role in increasing grain and straw yield of rice. Hence, it is necessary to transplant the rice seedling in proper time and age to achieve the sustainable yield of rice. Optimization of transplanting time saves paddy from attack by insect, pest and diseases.

2. MATERIALS AND METHODS
The field experiment was conducted during summer, 2024 at Agricultural Research Station Farm, Vadgaon Maval, Tal. Maval, Dist. Pune.The topography of the experimental field was uniform and leveled. The soil was clay loam in texture with a depth upto 60 cm. In order to know the physical and chemical properties of the experimental soil, representative composite samples from 0 to 30 cm depth were taken from randomly selected spots in zig-zag fashion before transplanting with the help of screw auger. These samples were mixed together and air-dried under shade. A representative soil sample was prepared for determining physical and chemical properties of the experimental soil. Specify here the physicochemical parameters determined and the methods of determination illustrated by references.
 Geographically, Vadgaon Maval is situated on elevation of 670 m above mean sea level on 18.740 North latitude and 73.640 East longitudes. The average annual rainfall of Vadgaon Maval is 1260 mm, out of the total annual precipitation, 75 per cent is received during the period from June to September from South-West monsoon, while the remaining quantity is received mostly in the month of October and November from North-East monsoon. The annual average maximum and minimum temperature ranged between 240C to 360C and 90C to 220C, respectively. The relative humidity during morning and evening ranged between 83 and 91 per cent, respectively. It was observed that mean maximum and mean minimum temperature ranged between 29.00C to 39.50C and 10.70C to 23.10C, respectively. The mean relative humidity during morning hours ranged between 82 to 92 per cent and during evening hours from 53.7 to 73 per cent. The total rainfall received during the crop growth period was 201.8 mm. As regards bright sunshine hours, the maximum sunshine hours (9.9 hrs day-1) were observed in 7th meteorological week and minimum bright sunshine hours (5.9 hrs day-1) were observed in 50th meteorological week.  An experiment was laid out in split plot design with three replications. Sixteen treatment combinations were formed considering different varieties and transplanting windows. This section specifies and describes the weather conditions during the experiment. It is a result and must be properly included as such. However, here in the methodology, you must clearly describe the measuring equipment and the principle used to record the weather conditions (precipitation, sunshine, photoperiod, etc.) as well as the recording period (e.g., every morning and evening or morning, noon, and evening).
 The treatment comprises four transplanting windows (TW) viz., TW1: 1 MW ???? (1st Jan to 7th Jan), TW2: 3 MW ( 15th Jan 21st Jan), TW3: 5 MW (29th Jan to 4th Feb ), TW4: 7 MW (12th Feb to 18th ) as main plot treatment, Does the transplanting period (January 1 to February 18) correspond to a dry period? If so, please specify. and four  summer paddy varieties viz.,V1: VDN- 3-51-18 (Indrayani), V2: VDN-99-29 (Phule Samruddhi), V3: IET-13549 (Bhogawati), V4 : VDN-1832 (Phule Kolam) as sub plot treatment. The gross plot size was 4.2 m x 3.0 m and net plot size was 3.8 m x 2.4 m. A representative diagram of the split-plot experimental design with the size of the micro-plots will need to be drawn to illustrate the design. This is very important.
[bookmark: _Hlk208644527]The required quantity of fertilizer ( Specify the quantities of fertilizer (NPK and urea) applied as base fertilizer and top dressing. was given as per the fertilizer levels. The recommended cultural practices and plant protection measures were undertaken as per requirement of crop Specify the cultivation practices and plant protection products used during the experiment. What you say here is very vague.. Immediately after crop establishment, five plants were randomly selected from each plot for recording periodical observations on yield attributing parameters Specify here the agromorphological and yield parameters determined, along with the method used to determine them. The data collected were statistically analysed properly Be more explicit about the statistical analysis performed (statistical processing software and type of analysis performed) with split plot design and results were interpreted thoroughly ( Piper,1966 and Bouyoucos,1962).

There is also a lack of methodology for assessing the economic profitability of rice varieties grown under the weather conditions described.


	[bookmark: _Hlk171005156]

Treatment
	 

Plant height (cm)
	
Number of tillers per plant
	No of spikes per plant
	Length of spike (cm)
	No of grains per spike
	Weight of grains per spike (g)
	1000 grain weight
(g)
	
Grain Yield 
(q ha-1)
	
Straw Yield (q ha-)

	A.
	Main Plot      (Transplanting Windows)
	
	
	
	
	
	
	
	
	

	T1
	1 MW??? (1.1.2024 to 7.1. 2024)
	85.9
	18.0
	17.3
	21.5
	187
	3.82
	19.3
	49.38
	55.30

	T2
	3 MW (15.1.2024 to 21.1. 2024)
	96.2
	20.2
	19.3
	24.1
	209
	4.28
	21.6
	55.27
	62.46

	T3
	5 MW (29.1.2024 to 4.2.2024)
	93.4
	19.6
	18.8
	23.4
	203
	4.19
	21.1
	53.70
	59.61

	T4
	7 MW (12.2.2024 to 18.2.2024)
	76.6
	16.1
	15.4
	19.2
	167
	3.38
	17.1
	44.04
	48.88

	
	S.Em????±
	1.57
	0.34
	0.31
	0.40
	3.36
	0.07
	0.34
	0.90
	1.01

	
	C.D.????at 5%
	5.44
	1.17
	1.11
	1.41
	11.83
	0.24
	1.22
	3.19
	3.56

	B.
	Sub plot treatments:  Varieties (V)
	
	
	
	
	
	
	
	
	

	V1
	VDN-3-51-18(Indrayani)
	90.2
	18.9
	18.1
	22.7
	196
	4.32
	21.3
	51.83
	57.94

	V2
	VDN-9929(Phule Samruddhi)
	97.5
	20.4
	19.6
	24.5
	212
	4.67
	23.0
	56.02
	62.63

	V3
	IET-13549(Bhogawati)
	89.6
	18.8
	18.0
	22.5
	195
	4.29
	21.1
	51.47
	57.53

	V4
	VDN-1832(Phule Kolam)
	74.9
	15.7
	15.1
	18.5
	163
	2.39
	13.7
	43.07
	48.15

	
	S.Em±
	1.55
	0.37
	0.36
	0.45
	3.84
	0.08
	0.42
	1.03
	1.15

	
	C.D.at 5%
	4.51
	1.10
	1.06
	1.33
	11.28
	0.25
	1.24
	3.01
	3.37

	C
	Interaction (AXB)
	
	
	
	
	
	
	
	
	

	
	S.Em± 
	2.72
	0.67
	0.63
	0.80
	6.71
	0.14
	0.69
	1.81
	2.02

	
	C.D. at 5% 
	9.42
	2.30
	2.20
	2.76
	23.48
	0.51
	2.53
	6.27
	7.01

	D
	Interaction (BXA)
	
	
	
	
	
	
	
	
	

	
	S.Em± 
	3.09
	0.73
	0.70
	0.88
	7.45
	0.16
	0.80
	1.99
	2.23

	
	C.D. at 5% 
	9.03
	2.23
	2.13
	2.68
	22.77
	0.49
	2.43
	6.09
	6.81

	
	General mean
	88.0
	18.5
	17.7
	22.05
	191.5
	3.92
	19.8
	50.60
	56.57


[bookmark: _Hlk174529056]Table 1- Effect of transplanting windows and varieties on growth and yield of rice 
Explain the significance of  C.D. ?????; S.Em ??????
The values in the table do not highlight the statistical analysis performed, which compares the effect of different treatments with significance levels at a 5% probability threshold on the agromorphological and yield parameters of rice that were determined or measured. It is essential to add the comparison letters a, b, etc. to the values in the table and the probability (p-value) to clarify the table.
3. RESULTS AND DISCUSSION
IMPORTANT RESULTS ARE NOT PROVIDED TO EVALUATE THE WORK: 
Here, there are no results on the physical and chemical properties of the soil, even though soil samples were analyzed in the laboratory.
Here too, there are no rainfall or temperature records for the test period.
3.1 Effect of transplanting windows: Results of analysis of mean data indicated that growth, yield and yield attributes of rice differ significantly under crop transplanted in different transplanting windows. YES, that may be the result, but it's not up for discussion.
3.1.1 Plant height 
[bookmark: _Hlk208644582][bookmark: _Hlk208644622]The summer paddy transplanted during 3 MW has recorded significantly highest plant height at harvest (96.2 cm) and it was at par with transplanting in 5 MW (93.4 cm) and significantly superior over 1 MW (85.9 cm) and 7 MW (76.6 cm) at harvest (Khalifa,2009). This trend was observed throughout the growth period of the paddy. This might be due to congenial climatic condition for better seedling and further growth and development of summer paddy crop. The similar results were found by Paraye and Khandalkar, 1994.

3.1.2 Number of tillers per plant
[bookmark: _Hlk208644998]The transplanting of different varieties of summer paddy at 3 MW recorded significantly higher number of tillers per plant at harvest (20.2) and it was at par with the transplanting of paddy at 5 MW at harvest (19.6) (Rakesh and Sharma,2004). The lowest number of tillers per plant (16.1) was observed at harvest when transplanting was done in 7 MW. This trend was observed throughout the growth period of the paddy. YES, that may be the result, but it's not up for discussion.

3.1.3 Number of spikes per plant 
[bookmark: _Hlk208645032]The number of spikes per plant was maximum (19.3) when transplanted at 3 MW which was significantly superior over rest of the transplanting windows 1 MW (17.3) and 7 MW (15.4) except it was at par with transplanting at 5 MW (18.8) (Nazir, 1994). YES, that may be the result, but it's not up for discussion.

3.1.3 Length of spike 
The length of spikes of paddy was recorded highest when transplanted during 3 MW (24.1 cm) which was at par with 5 MW (23.4 cm) which is superior over 1 MW (21.5 cm). Significantly, the lowest length of spikelet was observed in 7 MW (19.2 cm). The variation in number of spikes per plant by the various transplanting windows might be associated with changing climatic conditions with transplanting windows altered the spikes per plant. These results corroborate with the finding of Nazir (1994). YES, that may be the result, but it's not up for discussion.

3.1.4 Number of grains per spike and grain weight per spike
The transplanting of paddy at 3 MW recorded maximum number of grains per spike (209) and grain weight per spike (4.28 g) which was significantly superior and it was at par with 5 MW transplanting windows. The least number of grains per spikes and grain weight per spike was observed in the transplanting of variety Phule Kolam. YES, that may be the result, but it's not up for discussion.

3.1.5 Test weight
[bookmark: _Hlk208645091]The significantly higher test weight was observed in transplanting of paddy in 3 MW (21.6 g) which was at par with transplanting of paddy in 5 MW (21.1 g).  Thus, reduction in test weight was caused due to smaller size of grains and chaffy grain. These results were in agreement with those obtained by Nazir (1994) and Nahar et al. (2009). YES, that may be the result, but it's not up for discussion.

3.1.6 Grain yield 
The grain yield of paddy was influenced significantly due to different transplanting window. The grain yield was maximum (55.27 q ha-1) when paddy was transplanted at 3 MW which was at par with 5 MW (53.70 q ha-1) whereas 1 MW and 7 MW produced lower grain yield (49.38 q ha-1) and (44.04 q ha-1), respectively. This trend was observed throughout the growth period of the paddy. YES, that may be the result, but it's not up for discussion.


3.1.7 Straw yield
[bookmark: _Hlk208645131]The mean straw yield of paddy was influenced significantly due to different transplanting windows.The mean straw yield (q ha-1) was maximum (62.46 q ha-1) at 3 MW which was at par with 5 MW (59.61 q ha-1). The lowest mean straw yield was found in 7 MW (48.88 q/ha). The similar findings were found by Roy et al.,2019. YES, that may be the result, but it's not up for discussion.


3.2 Effect of varieties
[bookmark: _Hlk208645222]Among the four cultivars Indrayani (V1), Phule Samruddhi (V2), Bhogawati (V3) and Phule Kolam (V4). Variety (V1) – Phule Samruddhi recorded the highest Plant height (97.5 cm), Number of tillers per plant (20.4), number of spikes per plant (19.6), length of spikes of paddy(24.5cm), number of grains per plant (212), grain weight per spike (4.67 g), test weight (23 g), grain yield (56.02 g) and straw yield (62.63) (Aghamolki et al., 2015). YES, that may be the result, but it's not up for discussion.

No results relating to economic profitability have been provided here and interpreted or discussed in relation to other rice varieties grown under the same conditions (dry season) or under opposite conditions (rainy season).

4. CONCLUSION
Crops grown in 3MW had much better growth and yield traits, resulting in higher seed and straw yields compared to crops grown in 1, 5 and 7 MW. The variety Phule Samruddhi (V2) showed considerable improvements in growth and yield contributing traits which led to superior seed and straw yields in comparison to other varieties. It was also observed that when summer paddy variety Phule Samruddhi was transplanted in 3MW then it gave the highest yield as compared to the other varieties transplanted in other meteorological week. Transplanting of summer paddy during 3 MW favourably influenced all the growth and yield components than transplanting in 1 and 7 MW but it was comparable with transplanting of summer paddy in 5 MW. It would be, therefore, advisable to transplant summer paddy during 3 MW to 5 MW for obtaining the sustainable yield. Among the four different varieties of summer paddy, VDN-99-29 (Phule Samruddhi) recorded significantly higher growth and yield components resulted in increased yield as compared to IET-13549 (Bhogawati) and VDN-99-1 (Phule Kolam) but it was comparable with VDN-3-51-18 (Indrayani) The weather conditions are not specified to assess these results.. It would be, therefore, suggested to farmer to adopt VDN-99-29 (Phule Samruddhi) or VDN-3-51-18 (Indrayani) varieties for summer paddy cultivation under Vadgaon Maval conditions.VDN-99-29 (Phule Samruddhi) variety of paddy was transplanted during 3 MW and 5 MW favourably influenced growth and yield components as compared to other interactions formed due to transplanting windows and varieties. It would be, therefore, advisable to transplant summer paddy variety VDN-99-29 (Phule Samruddhi) during 3 MW and 5 MW for obtaining the higher yield.
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