Evaluation of Elite Mulberry (Morus spp.) Genotypes for Leaf and Fruit Yield Parameters

    Abstract  
      The present study evaluated the performance of eight elite mulberry (Morus spp.) genotypes under rainfed conditions at the Department of Sericulture, UAS, GKVK, Bengaluru, during 2023-24 across three seasons viz., winter, summer and rainy seasons focusing on vegetative and fruit traits. Genotype MI-0014 consistently exhibited superior vegetative growth, including the highest leaf yield and the shortest internodal distance. ME-0006 demonstrated excellence in fruit traits such as fruit length, width, weight and overall fruit yield per plant. ME-0220 produced the highest number of fruits per plant, while ME-0067 consistently recorded a high number of leaves per plant across the three seasons. Based on overall performance, MI-0014 and ME-0006 were identified as promising genotypes for enhancing both sericulture productivity and mulberry fruit utilization. These findings support the strategic selection of mulberry genotypes to boost sustainable cultivation and diversify mulberry-based industries.
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1. Introduction
[bookmark: _Hlk175686671]Mulberry (Morus spp.) is a woody, deciduous and perennial plant exclusively cultivated as a primary host plant for rearing of the silkworm, Bombyx mori L. (Lepidoptera : Bombycidae) to produce mulberry silk. Worldwide silk is known as ‘Queen of Textiles’ (Vishaka and Narayanaswamy, 2018). In India, sericulture predominantly thrives in tropical regions like Tamil Nadu, Andhra Pradesh, Karnataka and West Bengal. Additionally, the practice extends to a limited extent in the temperate conditions of Jammu and Kashmir. In recent years, the emphasis on improving mulberry cultivation has grown significantly, not only for silk production but also for its potential for the production of nutritious fruits. India is the world's second-largest silk producer and the largest consumer, heavily relies on this plant. Beyond its significance in sericulture, mulberry trees offer a wide range of benefits, including fruit production, nutritious fodder, medicinal value, landscaping, shade, sustainable agroforestry, timber and natural dye sources. These diverse contributions make mulberry trees indispensable in agriculture, animal husbandry, nutrition, traditional medicine and environmental conservation. In Hindu mythology, the mulberry is referred as "Kalpavruksha," a tree of divine origin, symbolizing its versatile utility in various aspects of life.
The commercially unexploited minor fruits have a useful role to play if they are properly utilized. The success of mulberry cultivation is inherently linked to the choice of appropriate genotypes, as different mulberry cultivars exhibit significant are crucial for optimizing mulberry cultivation practices, increasing fruit yields, leaf yields and enhancing the sustainability of sericulture. The commercially unexploited minor fruits have a useful role to play if they are properly utilized. In India, many fruits with low commercial value often go to waste and mulberry is among those that are largely overlooked. In spite of its easy growing conditions, considerably high nutritive value, attractive colour and delicate flavour with appropriate exploitation, mulberry fruit could diversify diets both domestically and in export markets. There is a pressing need to apply modern science and technology to enhance the production, utilization and processing of mulberry fruit.
2. Material and Methods
The experimental material for the present study comprised eight elite mulberry genotypes for fruit purposes, which were selected from the germplasm unit maintained at the Department of Sericulture, UAS, GKVK, Bengaluru. These eight elite mulberry genotypes maintained in the main field with spacing of 4 x 4 feet in a randomized complete block design with three replications. The garden is two years old and maintained at four feet shoot height. The experimental site was located in the Eastern Dry Zone (Zone-5) of Karnataka at coordinates 13°08' N latitude and 77°34' E longitude, situated at an altitude of 930 m above mean sea level.  The genotypes were maintained with all recommended cultural practices for rainfed mulberry (Dandin and Giridhar 2014). The performance of each genotype were evaluated by selecting five competitive plants in each replication for recording different growth and fruit traits at three different seasons. (S1=2023 winter season (Dec-Jan), S2=2024 Summer season (March-April) S3=2024 Rainy season (May-June).
List 1 :  List of elite mulberry genotypes and their accession number used in the study
	Treatments
	Genotypes/scientific name
	Accession number
	National accession number

	T1
	Morus indica
	MI-0516
	IC-314082

	T2
	M. cathayana
	ME-0018
	EC-493775

	T3
	M. latifolia
	ME-0067
	EC-493765

	T4
	[bookmark: _Hlk147670527]M. macroura
	ME-0220
	EC-493947

	T5
	M. alba
	ME-0086
	EC-493843

	T6
	M. multicaulis
	ME-0006
	EC-493763

	T7
	M. indica (S-34)
	MI-0160
	IC-313779

	T8
	M. indica (M-5)- Standard check
	MI-0014
	IC-313679


[image: ]
                                  Plate 1. General view of the experimental plot



3. Results and Discussion
3.1. Performance of elite mulberry genotypes for fruit traits
3.1.1. Internodal distance (cm)
 At 30 days after pruning
	All elite genotypes were selected for the study of the internodal distance shown significantly differed (Table1). In the growth period of S1 a shorter internodal distance benefits leaf production. MI-0014 exhibited the lowest internodal distance at 3.76 cm followed by ME-0067 at 3.86 cm and MI-0160 at 4.56 cm. On the contrary, ME-0086 had the highest internodal distance at 6.18 cm.
	In the growth period of S2 2024, the genotype MI-0014 recorded the minimum internodal distance at 4.19 cm followed by ME-0067 with 4.23 cm and ME-0018 with 4.86cm. ME-0086 had a maximum internodal distance of 6.48cm.
In the growth period of S3 2024, the genotype MI-0014 recorded the minimum internodal distance at 4.53 cm followed by ME-0067 with 4.55 cm and ME-0018 with 5.44cm. ME-0086 had a maximum internodal distance of 6.97cm.
	The genotype MI-0014 recorded a shorter mean internodal distance of 4.17 cm followed by ME-0067 (4.21 cm) and the longer mean internodal distance was recorded by ME-0086 (6.54 cm) for three different seasons.
 At 60 days after pruning	
	In the growth period of S1 2023, MI-0014 maintained the trend with the lowest internodal distance at 3.87 cm followed by ME-0067 with 3.95 cm and ME-0160 with 4.50 cm. ME-0086 exhibited the highest internodal distance at 6.16 cm.
In the growth period of S2 2024, MI-0014 continued to have the minimum internodal distance at 4.19 cm followed by ME-0067 with 4.25 cm and ME-0018 with 5.03 cm. ME-0086 recorded the maximum internodal distance of 6.50 cm.
In the growth period of S3 2024, MI-0014 continued to have the minimum internodal distance at 4.25 cm followed by ME-0067 with 4.30 cm and ME-0018 with 4.92 cm. ME-0086 recorded the maximum internodal distance of 6.21 cm.

The genotype MI-0014 recorded a shorter mean internodal distance of 4.10 cm followed by ME-0067 (4.17 cm) and the longer mean internodal distance was recorded by ME-0086 (6.29 cm) for three different seasons.
The results of the present study were supported by earlier study exhibited the mulberry accession ME-0156 recorded the minimum internodal distance (4.55 cm) followed by ME-0066 (4.75 cm) and the maximum by ME-0176 (6.60 cm) reported by Tikader and Kamble (2009). Peris et al. (2014) reported the internodal distance varied from from 4.07cm (S-41) to 5.54 cm (M-5). Similarly, Kumar et al. (2016) reported a maximum internodal distance of 7.00 cm in Sujanpur local and the minimum internodal distance by V-1 (5.10 cm). 
[bookmark: _Hlk150331375]	The internodal distance’s influence on leaf production and overall growth is significant. Shorter internodal distances contribute to denser leaf arrangement and potentially higher photosynthetic rates. The consistent trend of certain genotypes, like MI-0014 and ME-0067, exhibiting shorter internodal distances, suggests inherent genetic traits that favor compact growth and dense leaf arrangement.
3.1.2. Number of leaves per plant 
At 30 days after pruning 
	In the growth period of S1 2023, MI-0014 exhibited the highest number of leaves per plant of 113.80 followed by ME-0067 with 108.21 and MI-0160 with 87.67. Conversely, ME-0018 (54.60) displayed fewer leaves per plant (Table 2).
	In the growth period of S2 2024, MI-0014 exhibited the highest number of leaves per plant of 131.80 followed by ME-0067 with 120.6 and MI-0160 with 97.27. Conversely, ME-0018 (64.80) displayed fewer leaves per plant.
In the growth period of S3 2024, MI-0014 exhibited the highest number of leaves per plant of 158.47 followed by ME-0067 with 139.40 and MI-0160 with 121.27. Conversely, ME-0018 (87.40) displayed fewer leaves per plant.
	The genotype MI-0014 recorded a mean higher number of leaves per plant (134.69) followed by ME-0067 (122.76) and the mean higher number of leaves per plant was recorded by ME-0018 (68.93) for three different seasons.
At 60 days after pruning 
	In the growth period of S1 2023, MI-0014 exhibited the highest number of leaves per plant of 136.77 followed by ME-0067 with 122.76 and MI-0160 with 102.07. Conversely, ME-0018 (68.93) displayed fewer leaves per plant (Table 2).
	In the growth period of S2 2024, MI-0014 exhibited the highest number of leaves per plant of 145.60 followed by ME-0067 with 128.40 and MI-0160 with 106.60. Conversely, ME-0018 (75.67) displayed fewer leaves per plant.
In the growth period of S3 2024, MI-0014 exhibited the highest number of leaves per plant of 176.27 followed by ME-0067 with 146.60 and MI-0160 with 130.6. Conversely, ME-0018 (97.53) displayed fewer leaves per plant.
	The genotype MI-0014 recorded a mean higher number of leaves per plant (152.38) followed by ME-0067 (132.18) and the mean a higher number of leaves per plant was recorded by ME-0018 (80.96) for three different seasons. 
[bookmark: _Hlk150331822]	The number of leaves per plant is influenced by genetic factors, internodal distance and shoot length. Genotypes with greater branching, shorter internodal distances and longer shoots are likely to produce more leaves. This could be due to environmental factors, such as light availability and temperature, which influence plant growth and leaf production.
3.1.3 Single leaf area (cm2)
 At 30 days after pruning 
	During the growth period of S1 2023, ME-0006 displayed the maximum leaf area at 107.81 cm² as shown in (Table3), followed by ME-0086 with 105.51 cm² and MI-0014 with 97.13 cm². Conversely, ME-0220 had the smallest leaf area with 51.56 cm²
	In the growth period of S2 2024, a similar pattern emerged, with ME-0006 exhibiting the highest leaf area at 123.25 cm² followed by ME-0086 with 117.07 cm² and MI-0014 with 114.66 cm². On the other hand, ME-0220 had the smallest leaf area at 57.37 cm².
In the growth period of S3 2024, a similar pattern emerged, with ME-0006 exhibiting the highest leaf area at 142.04 cm² followed by ME-0086 with 131.86 cm² and MI-0014 with 131.07 cm². On the other hand, ME-0220 had the smallest leaf area at 80.01 cm².
	The genotype ME-0006 recorded a mean higher leaf area followed by 124.37 cm2 by ME-0086 (118.15 cm2) and the mean lower leaf area was recorded by ME-0220 (54.47 cm2) for three different seasons.
 At 60 days after pruning 
	During the growth period of S1 2023, ME-0006 displayed the maximum leaf area at 195.39 cm² as shown in (Table 3), followed by ME-0086 with 182.29 cm² and MI-0014 with 161.73 cm². Conversely, ME-0220 had the smallest leaf area with 116.68 cm²
During the growth period of S2 2024, ME-0006 displayed the maximum leaf area at 205.33 cm² followed by ME-0086 with 198.86 cm² and MI-0014 with 176.29 cm². Conversely, ME-0220 had the smallest leaf area with 127.07 cm²
	During the growth period of S3 2024, ME-0006 displayed the maximum leaf area at 214.64 cm² followed by ME-0086 with 205.79 cm² and MI-0014 with 199.11 cm². Conversely, ME-0220 had the smallest leaf area with 158.36 cm²
	The genotype ME-0006 recorded a mean higher leaf area followed by 208.79 cm2 by ME-0086 (201.31 cm2) and the mean lower leaf area was recorded by ME-0220 (137.37 cm2) for three different seasons.
 	The results of the current findings are supported by the earlier studies by Masilamani et al. (2000) who reported leaf area (74.5 to 201 cm2) across 18 mulberry varieties provided support for the findings of the present investigation. Similarly to this, Eswar Rao et al. (2004) studied seven mulberry genotypes with different leaf areas (168.19 to 255.29 cm2). Tikader and Roy showed a variance in leaf area (64.03 to 242.00 cm2) in 15 mulberry germplasm accessions (2006). 
[bookmark: _Hlk150331876]	The size of a single leaf area is influenced by genetic characteristics, the number of leaves per plant and the overall plant architecture. Genotypes with larger leaves and a greater number of leaves per plant are likely to have higher single-leaf areas.  Understanding the genetic and physiological factors that contribute to single leaf area allows for informed decision-making in selecting genotypes for specific cultivation objectives, ultimately benefiting mulberry productivity.
3.1.4. Leaf yield per plant (g)
	In terms of total leaf yield per plant, MI-0014 had the highest mean (363.66g), followed by ME-0006 (279.66g) and MI-0160 (265.79g). However, ME-0018 (137.32g) recorded lowest leaf yield per plant (Table 4) in all three different seasons (Table 4).
According to Ahalya et al. (2020), the S6-rainy season of 2019 was shown to be more favorable for mulberry genotypes for good expression of leaf yield per tree based on the selection indices.
3.2. Performance of elite mulberry genotypes for fruit traits
3.2.1. Fruit length (cm)
	Across the growth period of S1 2023, notable variations in fruit length were observed among the elite mulberry genotypes. ME-0006 emerged with the highest fruit length at 3.04 cm, closely followed by MI-0516 at 2.95 cm and ME-0067 at 2.76 cm. In contrast, the genotype ME-0220 exhibited a shorter fruit length of 1.41 cm (Table 5).
Transitioning to the growth period of S2 2024, a consistent pattern emerged in terms of fruit length. ME-0006 continued to exhibit a substantial fruit length at 3.08 cm, followed closely by MI-0516 at 2.95 cm, and MI-0014 at 2.72 cm. The ME-0220 genotype recorded a shorter fruit length of 1.44 cm.
Across the growth period of S3 2024, notable variations in fruit length were observed among the elite mulberry genotypes. ME-0006 emerged with the highest fruit length at 3.31 cm, closely followed by MI-0516 at 3.25 cm and ME-0067 at 3.05 cm. In contrast, the genotype ME-0220 exhibited a shorter fruit length of 1.69 cm
The genotype ME-0006 recorded a mean longer fruit length of 3.14cm followed by MI-0516 (3.05 cm) and the mean shorter inflorescence length was recorded by ME-0018 (1.53 cm) for three different seasons.
	The fruit length of all three species viz., Morus alba, M. nigra and M. rubra have been studied by Erarslan et al. (2021) in the range of 1.5 to 2.5 cm. 
[bookmark: _Hlk150068761]	Genotypes like ME-0006 and MI-0516 consistently displayed longer fruits, suggesting a genetic predisposition to enhanced fruit elongation. As a potential reason for the observed disparities, it's worth considering the connection between inflorescence length and subsequent fruit length. Genotypes with longer inflorescences might facilitate greater space for fruit and regulatory mechanisms that govern fruit elongation will provide a deeper understanding of the observed variations and their implications for mulberry fruit development and cultivation practices.
3.2.2. Fruit width (cm)
	In the growth period of S1 2023, a distinct pattern of fruit width emerged among the elite mulberry genotypes. ME-0006 exhibited a significant increase in fruit width at 1.94cm followed by MI-0516 at 1.79cm and MI-0014 at 1.28cm. In contrast, the genotype MI-0220 displayed a narrower fruit width of 0.82cm (Table 6).
In the growth period of S2 2024, a distinct pattern of fruit width emerged among the elite mulberry genotypes. ME-0006 exhibited a significant increase in fruit width at 1.97cm followed by MI-0516 at 1.86cm and MI-0014 at 1.35cm. In contrast, the genotype ME-0220 displayed a narrower fruit width of 0.89cm.
	During the growth period of S3 2024, a parallel trend was followed in fruit width. ME-0006 continued to measure the widest fruit width at 2.11cm followed by MI-0516 at 1.94cm and MI-0014 at 1.44cm. Interestingly, the trend was disrupted by the genotype MI-0160 which exhibited a narrower fruit width of 1.15cm.
	The genotype ME-0006 recorded a mean longer fruit width of 2.01 followed by MI-0516 (1.86 cm) and the mean fruit width was recorded by ME-0220 (0.96 cm) for three different seasons.
The consistent variation in fruit width across growth periods suggests a stable genetic foundation governing this trait. Genotypes like ME-0006 consistently displayed broader fruits wider than the control genotype, indicating a genetic predisposition to enhanced fruit width. Considering the potential influence of inflorescence width on subsequent fruit width, it’s possible that genotypes with broader inflorescences provide more space for fruit development, resulting in broader fruits.
3.2.3. Fruit weight (g)
	During the course of the growth period of S1 2023, various genotypes of mulberry were investigated for their fruit weight characteristics. Among eight genotypes, ME-0006 displayed the highest fruit weight recording an average of 2.86g. This was followed by MI-0516 with 2.53g and ME-0067 with 2.31g. Conversely, ME-0220 exhibited the lowest fruit weight at 1.47g (Table 7).
	Shifting the focus to the growth period of S2 2023, the genotype ME-0006 maintained its lead with a maximum fruit weight of 2.94g accompanied by MI-0516 with 2.56g and ME-0067 with 2.35g. However, ME-0220 deviated from this pattern, as its fruit weight decreased significantly to 1.49g.
The growth period of S 2023, the genotype ME-0006 maintained its lead with a maximum fruit weight of 3.23g accompanied by MI-0516 with 2.95g and ME-0067 with 2.60g. However, ME-0220 deviated from this pattern, as its fruit weight decreased significantly to 1.81g.
The genotype ME-0006 recorded a mean higher fruit weight of 3.01g followed by MI-0516 (2.68 g) and the mean lower fruit weight was recorded by ME-0220 (1.61 g) for three different seasons.
	The present findings were confirmed by the earlier study by Liu et al. (2004) examined the physicochemical characteristics of mulberry fruits obtained from various cultivars. Fruit weight ranged from a minimum of 3.49 g to a maximum of 8.64 g. Iqbal et al. (2010) reported that four mulberry cultivars Black Mulberry (Morus nigra), White Mulberry (Morus alba), Red Mulberry (Morus rubra) and Kabli Mulberry differed significantly in average fruit weight ranging from 2.54 to 3.02 g. Similarly, Krishna et al. (2018) observed the quantitative and qualitative morphological characteristics of ten mulberry genotypes, Among the studied genotypes fruit weight ranged from the lowest 0.5 g to the highest 15.5 g. 
[bookmark: _Hlk150069547]The observed variations in fruit weight among different mulberry genotypes can be attributed to a multitude of factors. First and foremost, genetic makeup plays a pivotal role. Each genotype possesses its own genetic traits that influence fruit development, size, and weight. Additionally, environmental conditions, such as temperature, humidity, and nutrient availability, can substantially impact fruit growth. The seasonal comparison further highlights the adaptability of certain genotypes to specific conditions, as indicated by ME-0006’s consistent top performance of 25.67 per cent over the control genotype.
3.2.4. Number of fruits per plant
	Among all genotypes evaluated the number of fruits per plant varied significantly. ME-0220 recorded a significant abundance of fruits per plant registering an impressive 60.33 fruits per plant in the growth period of S1 2023 followed by ME-0018 with 45.33 and MI-0014 with 43.13 fruits per plant. In contrast, ME-0086 exhibited a lower count of 29.47 fruits (Table 8).
During the growth period from of S2 2024, the trend followed as ME-0220 continued to dominate, yielding a remarkable 62.80 fruits per plant. Followed by ME-0018 with 52.27 and MI-0014 with 49.07 fruits per plant. Conversely, ME-0086 exhibited a decline in fruit production at 37.20 fruits.
During the growth period from of S23 2024, the trend followed as ME-0220 continued to dominate, yielding a remarkable 105.00 fruits per plant. Followed by ME-0018 with 79.47 and MI-0014 with 76.07 fruits per plant. Conversely, ME-0086 exhibited a decline in fruit production at 49.07 fruits.
The genotype ME-0220 recorded a mean higher number of fruits per plant (76.04) as shown in plate 1, followed by ME-0018 (59.02) and the mean lower number of fruits per plant was recorded by ME-0086 (38.58) for three different seasons.	 
3.2.5. Fruit yield per plant (g)
	The examination of fruit yield per plant displayed different trends among the various genotypes, providing valuable insights into their productivity. 
	In the growth period of S1 2023 ME-0006 was recorded as a performer with a significantly higher fruit yield of 112.27g. followed MI-0516 with 91.25g and MI-0014 with 89.83g. In contrast, ME-0086 exhibited a comparatively lower fruit yield of 60.37g in the growth period. (Table 9).
	Mirroring the growth period of S2 2024 the genotype ME-0006 with a fruit yield of 137.03g. It was followed by MI-0516 with 100.80g and MI-0014 with 99.96g. ME-0086 exhibited a lower fruit yield of 66.66g.
In the growth period of S3 2024 ME-0006 was recorded as a performer with a significantly higher fruit yield of 194.88g. followed MI-0516 with 189.12g and MI-0014 with 188.09g. In contrast, ME-0086 exhibited a comparatively lower fruit yield of 126.46g in the growth period.
[bookmark: _Hlk150070622]	The genotype ME-0006 recorded a mean higher fruit yield of 148.06g followed by MI-0516 (126.71 g) and the mean lower fruit yield was recorded by ME-0086 (84.50g) for three different seasons.
	The present findings were consistent with the study by Singhal et al. (2010) conducted a study on a visualization of mulberry and the industrial exploitation of mulberry fruits for the global scenario. Among the selected varieties Morus multicaulis produces a higher fruit yield of 10.85kg per tree under Indian climatic conditions. ME-0006 recorded a higher fruit yield, which was reported by Chethankumar et al. (2024)
4. Conclusion 
The present study highlighted the superior performance of vegetative growth parameters across winter, summer and rainy seasons, MI-0014 demonstrated superiority in almost all the traits studied, including leaf yield per plant and shorter internodal distance across all three seasons. ME-0067 recorded highest in number of leaves per plant. ME-0006 exhibited superior performance in almost all the traits studied, including single leaf area, fruit width, fruit length, fruit weight and fruit yield per plant. ME-0220 recorded more number of fruits per plant in all the seasons. Thus, two genotypes viz., MI-0014 and ME-0006 as elite choices for mulberry cultivation, excelling in both leaf and fruit parameters. These genotypes hold promise for enhancing mulberry fruit yield and contributing to the advancement of sericulture practices.
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	Genotypes
	IND 30 DAS (cm)
	IND 60 DAS (cm)

	
	S1
	S2
	S3
	MEAN
	S1
	S2
	S3
	MEAN

	MI-0516
	5.42bc
	5.50c
	6.11c
	5.68c
	5.31c
	5.67c
	5.66b
	5.55c

	ME-0018
	4.59d
	4.86d
	5.44d
	4.96d
	4.64d
	5.03d
	4.92c
	4.86d

	ME-0067
	3.86e
	4.23e
	4.55e
	4.21e
	3.95f
	4.25e
	4.30d
	4.17e

	ME-0220
	5.21c
	5.55c
	6.15c
	5.64c
	5.26c
	5.65c
	5.73b
	5.55c

	ME-0086
	6.18a
	6.48a
	6.97a
	6.54a
	6.16a
	6.50a
	6.21a
	6.29a

	ME-0006
	5.52b
	6.10b
	6.66b
	6.09b
	5.49b
	6.14b
	6.14a
	5.92b

	MI-0160
	4.56d
	4.87d
	6.05c
	5.16d
	4.50e
	4.92d
	4.73c
	4.72d

	MI-0014
	3.76e
	4.19e
	4.53e
	4.17e
	3.87f
	4.19e
	4.25d
	4.10e

	F test
	*
	*
	*
	*
	*
	*
	*
	*

	S.E(m)±
	0.072
	0.067
	0.053
	0.096
	0.039
	0.056
	0.125
	0.064

	CD @ 5%
	0.219
	0.203
	0.160
	0.290
	0.117
	0.170
	0.381
	0.195

	CV (%)
	2.564
	2.215
	1.571
	3.120
	1.367
	1.838
	4.145
	2.166


Table 1. Performance of elite mulberry genotypes for internodal distance (cm)
* Significant at 5%; Figures with the same superscript are statistically on par, DAP- Days after pruning. S1=2023 winter season (Dec-Jan), S2=2024 Summer season (March-April) S3=2024 Rainy season (May-June)






Table 2. Performance of elite mulberry genotypes for number of leaves per plant 
	Genotypes
	No. of leaves per plant 30 DAS
	No. of leaves per plant 60DAS

	
	S1
	S2
	S3
	Mean
	S1
	S2
	S3
	Mean

	MI-0516
	64.40e
	72.33e
	94.53f
	77.09f
	77.09f
	85.27f
	104.207f
	88.29f

	ME-0018
	54.60f
	64.80f
	87.40g
	68.93g
	68.93g
	75.67g
	97.53g
	80.96g

	ME-0067
	108.21a
	120.67b
	139.40b
	122.76b
	122.76b
	128.40b
	146.60b
	132.18b

	ME-0220
	84.20bc
	96.33c
	120.33c
	100.29c
	100.29c
	106.33c
	129.00c
	112.98cd

	ME-0086
	74.93d
	86.20d
	103.13e
	88.09e
	88.09e
	95.53e
	113.27e
	100.13e

	ME-0006
	76.93cd
	90.20d
	112.53d
	93.22d
	93.22d
	101.07d
	121.47d
	107.40d

	MI-0160
	87.67b
	97.27c
	121.27c
	102.07c
	102.07c
	106.60c
	130.67c
	114.09c

	MI-0014
	113.80a
	131.80a
	158.47a
	134.69a
	136.77a
	145.60a
	176.27a
	152.38a

	F test
	*
	*
	*
	*
	*
	*
	*
	*

	S.E(m)±
	2.635
	1.585
	1.586
	1.566
	2.203
	1.042
	1.439
	1.941

	CD @ 5%
	7.991
	4.808
	4.809
	4.750
	6.681
	3.161
	4.365
	5.887

	CV (%)
	5.492
	2.891
	2.345
	2.757
	3.807
	1.710
	1.957
	3.027


* Significant at 5%; Figures with the same superscript are statistically on par, DAP- Days after pruning. S1=2023 winter season (Dec-Jan), S2=2024 Summer season (March-April) S3=2024 Rainy season (May-June)





Table 3. Performance of elite mulberry genotypes for single leaf area
	Genotypes
	Leaf area 30 DAS 
	Leaf area 60 DAS 

	
	S1
	S2
	S3
	MEAN
	S1
	S2
	S3
	MEAN

	MI-0516
	81.75c
	93.89c
	107.07c
	94.24bc
	148.53d
	162.97c
	185.95c
	165.82d

	ME-0018
	64.71e
	73.35d
	91.84d
	76.63cd
	124.11e
	137.38e
	164.03de
	141.84f

	ME-0067
	57.33f
	67.52e
	89.36e
	68.40cd
	120.60e
	135.69e
	168.41e
	138.23f

	ME-0220
	51.56g
	57.37f
	80.01de
	54.47d
	116.68e
	127.07e
	158.36de
	137.37f

	ME-0086
	105.51a
	117.07b
	131.86b
	118.15ab
	182.29b
	198.86a
	205.79a
	201.31b

	ME-0006
	107.81a
	123.25a
	142.04a
	124.37a
	195.39a
	205.33a
	214.64a
	208.79a

	MI-0160
	69.60d
	74.93d
	92.47d
	79.00cd
	137.95d
	150.99d
	173.92d
	154.29e

	MI-0014
	97.13b
	114.66b
	131.07b
	114.29ab
	161.73c
	176.29b
	199.11b
	179.71c

	F test
	*
	*
	*
	*
	*
	*
	*
	*

	S.E(m)±
	1.278
	1.529
	2.671
	2.211
	3.697
	3.782
	3.127
	1.983

	CD @ 5%
	3.877
	4.637
	8.100
	6.707
	11.213
	11.471
	9.484
	6.014

	CV (%)
	2.788
	2.934
	4.274
	4.134
	4.314
	4.048
	2.854
	2.060


* Significant at 5%; Figures with the same superscript are statistically on par, DAP- Days after pruning. S1=2023 winter season (Dec-Jan), S2=2024 Summer season (March-April) S3=2024 Rainy season (May-June)




Table 4. Performance of elite mulberry genotypes for leaf yield per plant
	Genotypes
	Leaf yield per plant (g)

	
	S1
	S2
	S3
	MEAN

	MI-0516
	160.6d
	180.4e
	235.7e
	192.22e

	ME-0018
	108.8e
	129.1f
	174.1f
	137.32f

	ME-0067
	205.2c
	228.8d
	264.3d
	232.75d

	ME-0220
	199.4c
	228.1d
	284.9d
	237.44d

	ME-0086
	204.1c
	234.8d
	280.9d
	239.95d

	ME-0006
	230.8b
	270.6b
	337.6b
	279.66b

	MI-0160
	228.3b
	253.3c
	315.8c
	265.79c

	MI-0014
	307.3a
	355.9a
	427.9a
	363.66a

	F test
	*
	*
	*
	*

	S.E(m)±
	3.920
	4.273
	7.926
	5.767

	CD @ 5%
	8.407
	9.164
	16.999
	12.453

	CV (%)
	2.335
	2.226
	3.346
	2.737


* Significant at 5%; Figures with the same superscript are statistically on par, DAP- Days after pruning. S1=2023 winter season (Dec-Jan), S2=2024 Summer season (March-April) S3=2024 Rainy season (May-June)





Table 5. Performance of elite mulberry genotypes for fruit length (cm)
	Fruit length (cm)

	Genotypes
	S1
	S2
	S3
	Mean

	MI-0516
	2.95a
	2.88b
	3.25a
	3.05a

	ME-0018
	1.46e
	1.45f
	1.90d
	1.53e

	ME-0067
	2.74b
	2.76c
	3.05b
	2.64b

	ME-0220
	1.41e
	1.44f
	1.69e
	1.58e

	ME-0086
	1.75d
	1.82e
	1.99d
	1.84d

	ME-0006
	3.04a
	3.08a
	3.31a
	3.14a

	MI-0160
	2.40c
	2.41d
	2.64c
	2.42c

	MI-0014
	2.68b
	2.72c
	2.96b
	2.80b

	F test
	*
	*
	*
	*

	S.E(m)±
	0.046
	0.045
	0.041
	0.064

	CD @ 5%
	0.139
	0.135
	0.123
	0.193

	CV (%)
	3.437
	3.472
	2.708
	4.631


* Significant at 5%; Figures with the same superscript are statistically on par, DAP- Days after pruning. S1=2023 winter season (Dec-Jan), S2=2024 Summer season (March-April) S3=2024 Rainy season (May-June)

Table 6. Performance of elite mulberry genotypes for fruit width (cm)
	Genotypes
	Fruit width (cm)

	
	S1
	S2
	S3
	Mean

	MI-0516
	1.79b
	1.86b
	1.94a
	1.86b

	ME-0018
	1.02f
	1.17e
	1.39bc
	1.19d

	ME-0067
	1.25d
	1.35d
	1.44bc
	1.52d

	ME-0220
	0.82g
	0.89f
	1.18c
	0.96f

	ME-0086
	1.14e
	1.15e
	1.29c
	1.19e

	ME-0006
	1.94a
	1.97a
	2.11a
	2.01a

	MI-0160
	0.90g
	0.93f
	1.15c
	1.15f

	MI-0014
	1.28c
	1.35c
	1.44b
	1.63c

	F test
	*
	*
	*
	*

	S.E(m)±
	0.029
	0.036
	0.023
	0.028

	CD @ 5%
	0.087
	0.110
	0.071
	0.086

	CV (%)
	3.856
	4.642
	2.677
	3.540


* Significant at 5%; Figures with the same superscript are statistically on par, DAP- Days after pruning. S1=2023 winter season (Dec-Jan), S2=2024 Summer season (March-April) S3=2024 Rainy season (May-June)




	Genotypes
	Fruit weight (g)

	
	S1
	S2
	S3
	Mean

	MI-0516
	2.53b
	2.56b
	2.95b
	2.68b

	ME-0018
	1.51f
	1.52f
	2.00e
	1.65f

	ME-0067
	2.31c
	2.35c
	2.60c
	2.42c

	ME-0220
	1.47f
	1.49f
	1.81f 
	1.61f 

	ME-0086
	1.95de
	2.03d
	2.29d
	2.09e

	ME-0006
	2.86a
	2.94a
	3.23a
	3.01a

	MI-0160
	1.89e
	1.91e
	2.33d
	2.04e

	MI-0014
	2.06d
	2.12d
	2.49c
	2.22d

	F test
	*
	*
	*
	*

	S.E(m)±
	0.039
	0.037
	0.037
	0.029

	CD @ 5%
	0.118
	0.111
	0.111
	0.089

	CV (%)
	3.251
	3.003
	2.572
	2.301


Table 7. Performance of elite mulberry genotypes for fruit weight (g)
* Significant at 5%; Figures with the same superscript are statistically on par, DAP- Days after pruning. S1=2023 winter season (Dec-Jan), S2=2024 Summer season (March-April) S3=2024 Rainy season (May-June)



Table 8. Performance of elite mulberry genotypes for number of fruits per plant
	No. of fruits per plant

	Genotypes
	S1
	S2
	S3
	Mean

	MI-0516
	39.02e
	43.47e
	62.07f
	48.19bcd

	ME-0018
	45.33b
	52.27b
	79.47b
	59.02b

	ME-0067
	40.80d
	49.20c
	67.20e
	52.40bc

	ME-0220
	60.33a
	62.80a
	105.00a
	76.04a

	ME-0086
	29.47f
	37.20f
	49.07g
	38.58d

	ME-0006
	40.53d
	46.07de
	52.07g
	46.22cd

	MI-0160
	42.73c
	47.53cd
	71.60d
	53.95bc

	MI-0014
	43.13c
	49.07c
	76.07c
	56.09bc

	F test
	*
	*
	*
	*

	S.E(m)±
	0.415
	0.918
	0.909
	3.583

	CD @ 5%
	1.258
	2.785
	2.757
	10.868

	CV (%)
	1.684
	3.282
	2.233
	11.519


* Significant at 5%; Figures with the same superscript are statistically on par, DAP- Days after pruning. S1=2023 winter season (Dec-Jan), S2=2024 Summer season (March-April) S3=2024 Rainy season (May-June)







Table 9. Performance of elite mulberry genotypes for fruit yield per plant
	Fruit yield per plant (g)

	Genotypes
	S1
	S2
	S3
	Mean

	MI-0516
	91.25b
	100.80b
	189.12b
	126.71b

	ME-0018
	65.55e
	86.77e
	133.41e
	95.24d

	ME-0067
	87.46c
	95.83c
	169.83c
	117.71bc

	ME-0220
	88.07bc
	97.04c
	171.36c
	118.82bc

	ME-0086
	60.37f
	66.66f
	126.46e
	84.50d

	ME-0006
	112.27a
	137.03a
	194.88a
	148.06a

	MI-0160
	75.95d
	91.25d
	161.87d
	109.69c

	MI-0014
	89.83bc
	99.96b
	188.09b 
	126.30b

	F test
	*
	*
	*
	*

	S.E(m)±
	0.806
	0.727
	0.984
	3.464

	CD @ 5%
	2.443
	2.205
	2.983
	10.506

	CV (%)
	1.662
	1.299
	1.015
	5.161


* Significant at 5%; Figures with the same superscript are statistically on par, DAP- Days after pruning. S1=2023 winter season (Dec-Jan), S2=2024 Summer season (March-April) S3=2024 Rainy season (May-June)
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