


Comparative performance of Amaranth (Amaranthus spp.) grown by using stored water from different lined farm ponds. 


ABSTRACT
In the experiment the stored water from three different lined farm ponds (Black lining T1, Blue lining T2 and HDPE lining) were used to irrigate amaranthus. The field experiment was conducted during 2017-18, 2018-19 and 2019-20, During the analysis all the characters viz. growth parameters and yield attributing characters varied significantly. 10 days after sowing, the maximum number of leaves, i.e. 3.24, 3.28 and 3.22 in year 2017-18, 2018-19 and 2019-20 were observed in the treatment of T3, T2 and T1, respectively. After 20 days of sowing, the maximum number of leaves, i.e. 7.90, 7.64 and 7.72 in year 2017-18, 2018-19 and 2019-20 are observed in the treatment of T3, T3 and T1, respectively. After 30 days of sowing, the maximum number of leaves, i.e. 10.66, 10.86 and 10.32 in year 2017-18, 2018-19 and 2019-20 are observed in the treatment of T2, T2 and T1, respectively. At 10 days after sowing, the maximum plant height, i.e. 6.75 cm, 7.12 cm and 7.86 cm in year 2017-18, 2018-19 and 2019-20 are observed in the treatment T3. After 20 days of sowing, the maximum plant height, i.e. 16.67 cm, 16.88 cm and 18.68 cm in year 2017-18, 2018-19 and 2019-20 are observed in the treatment T3.  The maximum plant height during the year 2017-18, 2018-19 and 2019-20 at 30 DAS are observed in the treatment of T3. The maximum stem diameter i.e. 4.99, 5.06 and 5.11 are observed  in the treatment T3 and minimum stem diameter i.e. 4.76, 4.92 and 4.99 in the year 2017-18, 2018-19 and 2019-20 are observed  in the treatment T1. Treatment 3 (T3) demonstrated the highest overall yields, an average of 12.80 kg, translating to about 2.30 kg per square meter. 	Comment by Ta: Instead of a comma, we put a period, which indicates the end of the sentence.	Comment by Ta: What means this? It is an abbreviation?	Comment by Ta: Instead 10 it is better to put Ten
Keywords:  amaranth, lined farm ponds, yield	Comment by Ta: The keywords are not enough to understand what the article is about. I suggest adding 2 or 3 more suggestive keywords.

1. INTRODUCTION 
[bookmark: _GoBack]Rainwater harvesting is a vital strategy for addressing water scarcity, particularly in the Konkan where rainfall pattern is not erratic. Therefore lined farm ponds have become a critical water management tool, particularly in the Konkan region. Lined farm ponds have emerged as an efficient solution for harnessing rainwater, offering multiple benefits like water storage, sustainability and climate resilience (Odhiambo et al., 2021; Abdulla et al., 2021). The Konkan region’s specific challenges, such as high rainfall and poor water retention in soil, farm ponds with durable and efficient linings are indispensable for maximizing the benefits of rainwater harvesting (Shaikh et al., 2021; More et al., 2025). The effectiveness of farm ponds depends significantly on the choice of lining material. Lining ensures that water stored during the rainy season remains available for agricultural use throughout the year (Teleubay et al., 2023; Yadav et al., 2024). With climate change causing erratic rainfall patterns, lined ponds provide a more reliable water storage solution, supporting sustainable agriculture and improving farmers' resilience against water scarcity (Mahale et al., 2011; Preeti et al., 2022).
This study is a vital step toward addressing the unique challenges faced by the Konkan region in rainwater harvesting. By identifying suitable lining materials and strategies, it aims to improve the efficiency and sustainability of farm ponds, ensuring better livelihoods for farmers. In view of above the present study is under taken with objective to study the effect of harvested water in different lining material on growth and yield of crop

2. MATERIALS AND METHODS 
The field experiment was conducted at the Instructional Farm of Department of Soil and Water Conservation Engineering, College of Agricultural Engineering and Technology, Dr. Balasaheb Sawant Konkan Krishi Vidyapeeth, Dapoli. The experimental site is situated at 17° 45” 13.1” N latitude and 73° 10” 47.4” E longitude with altitude of 250 m. The three different lining material i.e, Black lining material, blue lining material and HDPE lining material were tested for effect of harvested water on yield of the selected crop during 2017-18, 2018-19 and 2019-20. Five ponds of each material of size 4m x 2m x 2m were constructed. 
The experiment was carried out in a factorial randomized block design with three treatments and ten replications. Data was recorded for different growth parameters like plant height (cm), number of leaves per plant and stem diameter (mm), mean yield per square meter (kg) and mean yield (t ha-1). To record the periodical observations five plants were randomly selected and tagged in three treatment of all ten replications.

3. RESULTS AND DISCUSSION 
3.1 Effect of applied water on number of leaves
		The effect of applied water on number of leaves of amaranthus at 10 DAS, 20 DAS and 30 DAS during the year 2017-18, 2018-19 and 2019-20 are presented in tabular form in Table 1. 

Table 1 Effect of applied water on number of leaves
	



Treatment
	Number of leaves days after sowing (DAS)

	
	2017-18
	2017-18
	2017-18
	2018-19
	2018-19
	2018-19
	2019-20
	2019-20
	2019-20

	
	10 DAS
	20 DAS
	30 DAS
	10 DAS
	20 DAS
	30 DAS
	10 DAS
	20 DAS
	30 DAS

	T1
	3.02
	7.73
	10.06
	3.12
	7.42
	10.44
	3.22
	7.72
	10.32

	T2
	3.16
	7.57
	10.66
	3.28
	7.48
	10.86
	3.04
	7.28
	10.08

	T3
	3.24
	7.90
	10.42
	3.06
	7.64
	10.42
	3.14
	7.06
	10.26

	S.E.(m)±
	0.85
	0.77
	1.99
	 0.58
	0.94
	 1.37
	 0.68
	 0.74
	0.69 

	C.D. at 5%
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS



Table 1 shows that at 10 days after sowing, the maximum number of leaves, i.e. 3.24, 3.28 and 3.22 in year 2017-18, 2018-19 and 2019-20 are observed in the treatment of T3, T2 and T1, respectively. The minimum number of leaves i.e. 3.02, 3.06 and 3.04 in the year 2017-18, 2018-19 and 2019-20 are observed in the treatment of T1, T3 and T2, respectively. However, there was no any specific trend observed in the number of leaves by the different treatments up to 10 DAS and growth of the plants and found non-significant. 
After 20 days of sowing, the maximum number of leaves, i.e. 7.90, 7.64 and 7.72 in year 2017-18, 2018-19 and 2019-20 are observed in the treatment of T3, T3 and T1, respectively. The minimum number of leaves i.e. 7.57, 7.42 and 7.06 in the year 2017-18, 2018-19 and 2019-20 are observed in the treatment of T2, T1 and T3, respectively. However, there was no any specific trend observed in the number of leaves as influenced by the different treatments up to 20 DAS and growth of the plants and found non-significant.
After 30 days of sowing, the maximum number of leaves, i.e. 10.66, 10.86 and 10.32 in year 2017-18, 2018-19 and 2019-20 are observed in the treatment of T2, T2 and T1, respectively. The minimum number of leaves i.e. 10.06, 10.42 and 10.08 in the year 2017-18, 2018-19 and 2019-20 are observed in the treatment of T1, T3 and T2, respectively. However, there was no any specific trend observed in the number of leaves as influenced by the different treatments up to 30 DAS and growth of the plants and found non-significant. This result was in conformity with those obtained by Pawar (2019)

3.2 Effect of applied water on plant height (cm)
The effect of applied water on plant height of amaranthus at 10 DAS, 20 DAS and 30 DAS during the year 2017-18, 2018-19 and 2019-20 are presented in tabular form in Table 2. Table 2 shows that at 10 days after sowing, the maximum plant height, i.e. 6.75 cm, 7.12 cm and 7.86 cm in year 2017-18, 2018-19 and 2019-20 are observed in the treatment T3. The minimum plant height i.e. 6.44 cm, 6.54 cm and 7.32 cm in the year 2017-18, 2018-19 and 2019-20 are observed in the treatment T1. However, there was no any specific trend observed in plant height by the different treatments up to 10 DAS and growth of the plants and found non-significant. 
After 20 days of sowing, the maximum plant height, i.e. 16.67 cm, 16.88 cm and 18.68 cm in year 2017-18, 2018-19 and 2019-20 are observed in the treatment T3. The minimum plant height i.e. 16.02, 16.16 and 17.32 in the year 2017-18, 2018-19 and 2019-20 are observed in the treatment T1. However, there was no any specific trend observed in by the different treatments up to 20 DAS and growth of the plants and found non-significant.
The maximum plant height during the year 2017-18, 2018-19 and 2019-20 at 30 DAS are observed in the treatment of T3. The minimum plant height during the year 2017-18, 2018-19 and 2019-20 at 30 DAS are observed in the treatment T1 and growth of the plants and found non-significant. This result was in conformity with those obtained by Pawar (2019).

Table 2 Effect of applied water on plant height
	



Treatment
	Plant height after days sowing (DAS) in cm

	
	2017-18
	2017-18
	  2017-18
	2018-19
	2018-19
	  2018-19
	2019-20
	2019-20
	  2019-20

	
	10 DAS
	20 DAS
	30 DAS
	10 DAS
	20 DAS
	30 DAS
	10 DAS
	20 DAS
	30 DAS

	T1
	6.44
	16.02
	26.74
	6.54
	16.16
	26.24
	7.32
	17..34
	28.26

	T2
	6.52
	16.46
	26.82
	6.86
	16.74
	26.93
	7.44
	18.22
	27.84

	T3
	6.75
	16.67
	26.98
	7.12
	16.88
	27.57
	7.86
	18.68
	28.12

	S.E.(m)±
	0.57
	1.24
	0.59
	 0.46
	0.82 
	 0.93
	 0.63
	 1.16
	0.73 

	C.D. at 5%
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS



After 20 days of sowing, the maximum plant height, i.e. 16.67 cm, 16.88 cm and 18.68 cm in year 2017-18, 2018-19 and 2019-20 are observed in the treatment T3. The minimum plant height i.e. 16.02, 16.16 and 17.32 in the year 2017-18, 2018-19 and 2019-20 are observed in the treatment T1. However, there was no any specific trend observed in by the different treatments up to 20 DAS and growth of the plants and found non-significant.
The maximum plant height during the year 2017-18, 2018-19 and 2019-20 at 30 DAS are observed in the treatment of T3. The minimum plant height during the year 2017-18, 2018-19 and 2019-20 at 30 DAS are observed in the treatment T1 and growth of the plants and found non-significant. This result was in conformity with those obtained by Pawar (2019).

3.3 Effect of applied water on stem diameter (mm)
The effect of applied water on stem diameter of amaranthus during the year 2017-18, 2018-19 and 2019-20 are presented in tabular form in Table 3. 

Table 3 Effect of applied water on stem diameter (mm)
	
Treatment
	Plant stem diameter after harvesting

	
	2017-18
	2018-19
	2019-20

	T1
	4.76
	4.92
	5.02

	T2
	4.87
	4.97
	4.99

	T3
	4.99
	5.06
	5.11

	S.E.(m)±
	0.14
	0.19
	0.13

	C.D. at 5%
	NS
	NS
	NS



The maximum stem diameter i.e. 4.99, 5.06 and 5.11 in year 2017-18, 2018-19 and 2019-20 are observed  in the treatment T3, The minimum stem diameter i.e. 4.76, 4.92 and 4.99 in the year 2017-18, 2018-19 and 2019-20 are observed  in the treatment T1. However, there was no any specific trend observed in the stem diameter as influenced by the different treatments on growth of the plants and found non-significant. This result was in conformity with those obtained by Prasanna (2019).

3.4 Mean Yield per Square Meter (kg)
Among ten replications of each treatments for year 2017-18, 2018-19 and 2019-20, crop yield having a plot size of 6 sq. meters, the data presented in Table 4. In year 2017-18, average yield for T1 across all replications was 12.82 kg, equating to 2.14 kg per square meter. The average yield for T2 was 13.37 kg or equal to 2.23 kg per square meter. The average yield for T3 was 13.98 kg, translating to 2.33 kg per square meter. In year 2018-19, Treatment 1 (T1) had an average yield of 12.34 kg, equating to 2.06 kg per square meter. Treatment 2 (T2) averaging 12.59 kg i.e. 2.10 kg per square meter. Treatment 3 (T3) showed an average yield of 12.99 kg, translating to 2.17 kg per square meter. In year 2019-20, treatment 1 (T1) had an average yield of 12.56 kg, equating to 2.09 kg per square meter. Treatment 2 (T2) yielded averaging 13.01 kg, or approximately 2.17 kg per square meter. Treatment 3 (T3) demonstrated the highest overall yields, an average of 12.80 kg, translating to about 2.30 kg per square meter. 

Table 4: Mean Yield per Square Meter (kg)
	Sr. No
 
 
	Plot size 
3m x 2m
	Mean Yield per Square Meter (kg)

	
	
	Treatment

	
	Year
	T1
	T2
	T3

	1
	2017-18
	2.14
	2.23
	2.33

	2
	2018-19
	2.06
	2.10
	2.17

	3
	2019-20
	2.09
	2.17
	2.30



3.5 Mean Yield (t ha-1) 
For year 2017-18, 2018-19 and 2019-20, crop yield per hector presented in Table 5. In year 2017-18, mean Yield per hector was 21.4 ton, 22.3 ton and 23.3 ton for treatment 1, 2 and 3, respectively. In year 2018-19, mean Yield per hector was 20.6 ton, 21.0 ton and 21.7 ton for treatment 1, 2 and 3, respectively. In year 2019-20, mean Yield per hector was 20.9 ton, 21.7 ton and 23.0 ton for treatment 1, 2 and 3, respectively. 

Table 5: Mean Yield (t ha-1)
	Sr. No
	Plot size 
3m x 2m
	Mean Yield (t ha-1)

	
	
	Treatment

	
	Year
	T1
	T2
	T3

	1
	2017-18
	21.4
	22.3
	23.3

	2
	2018-19
	20.6
	21.0
	21.7

	3
	2019-20
	20.9
	21.7
	23.0



4. CONCLUSION 
There was no significant difference between three treatments in the yield of Amaranthus crop. Adaptable linings contribute to efficient water management, reduced maintenance costs, and enhanced agricultural productivity, making them an essential component of sustainable farming practices. By preventing seepage and contamination, lined ponds help in creating sustainable and environmental friendly agricultural systems.
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