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ABSTRACT

[bookmark: _GoBack] An experiment has been conducted  at the Agriculture Research Farm in Raja Balwant Singh Collage Bichpuri Agra, for two season of crop in consecutive years from 2021-22 and 2022-23 to the study  of different organic mulches in relation to  growth and yield of turmeric under different types of organic mulches. Turmeric crop is severely overrun with weeds during initial stages. To make longer weed free period is needed for good plant population, better plant growth and rhizome yield. Labor availability during critical weed control stages of crop trigger the pressure on weed management and turmeric crop also sensitive to soil moisture throughout its crop period. Organic mulching is one of the best alternates to control the weeds and improve the water use efficiency. In this trial, different organic mulches viz, dry grass , paddy straw , wheat straw  and coir pith have been taken as organic mulching material and without any  mulching was taken as control. The experiment was done in a randomized block design and replicated three times. The  research trial resulted that the plants with paddy straw as mulch  recorded maximum mean fresh rhizome yield (34.90 t/ha) followed by wheat straw as mulch  (32.41 t/ha) as compared to other mulches and control (Without mulching).

Introduction
Turmeric, (Curcuma longa L.) belongs to the family Zingiberaceae, and it was originated from South-east Asia. Since the ancient time Turmeric is known as the “golden spice” and the “spice of life”. Turmeric is used in culinary preparations, flavouring industries and different food preparations. Curcumin extracted from turmeric having anti-inflammatory, strong anti-oxidant and anti- cancerous properties hence it is wide range use in pharmaceutical industries. In traditional ayurvedic system of medicine it has been used for various treatments and variety of health conditions. The chemical components present in turmeric promote liver and kidney functions and control biliary disorders, diabetic and hepatic disorders (Hermann et al., 1997). Various supplement drinks prepared from the turmeric are widely being used for keeping good health (Hossain et al., 2005). Turmeric can be used as a pain reliever, treatment of arthritis. Turmeric also regarded as sacred spice so it can be used in rituals, spiritual functions. The rhizomes are used in the treatment of smooth muscle relaxant activity, haemorrhoids, leprosy, asthma, cancer, epilepsy, fever, wound, vomiting, menstrual disorder, anthelmintic, aphrodisiac inflammation and gonorrhoeal discharges (Arulmozhi et al., 2006 and Sasikumar, 2005). Turmeric rhizomes are aromatic and containing an essential oil. In organic production, mulching is an important component in the management practices of  turmeric rhizomes. Planting of  turmeric rhizomes is normally taken during summer season (April to July). In the high temperature months, mulching conserves the moisture in the soil to enhances soil temperature for proper germination of the turmeric rhizomes. Furthermore, physical properties of soil and minimizing weed competition it checks weed growth as well as weeds between mulch strips can be controlled. Further it prevents washing out of soil and nutrients

Further it forbids rinsing  out of soil and nutrients during heavy rains.  Turmeric accompaniments well in moist deciduous forest While under commercial cultivation, the crop require sufficient moisture for their entire growth period. The time and intensity of moisture stress during the sensitive phase decreases the photosynthesis with stunted growth resulting in drastic reduction in biological yields (Chitra et al., 2017). Therefor, increasing the productivity of  turmeric rhizomes the soil and water management is needed. These organic mulching had shown some significant effects in this regard. Keeping this in view, it was felt necessary to study the effect of different organic mulches during planting of  turmeric rhizome to conserve soil and water so that the growth and yield of  turmeric under the Agra like conditions.

Materials and Methods 
This experiment was conducted at the Agricultural Research Farm at Raja Balwant Singh Collage Bichpuri, Agra (U.P.) During 2021-23. The farm is situated at 27.2°N latitude, 77.9° longitude and at the height of 163.4m above the mean sea level. The experimental field is located on the left side of the Agra-Bhratpur road about 11 kilometres from Agra-city which has all  the facilities to cultivate such vegetables and fruit crops commercially grown in this locality. The soil of present experimental field was sandy loam in texture. The average annual rainfall was 670mm and  the mean maximum temperature in this region goes up to the extreme of 46°C or higher while during the coldest  months of  December and January, the temperature sometime goes down as  low as 2.6°C or even lower resulting in temporary frost and freezing.  Planted rhizomes have two or three buds. The experiment was designed out in a Randomized Block Design having five treatments and replicated at four times. The details of the treatments are as follows,

List 1 Description of Treatments with Different Mulching Materials


	[bookmark: _Hlk175407561]Notations
	Mulching Meterial

	T1
	Coir pith as mulch 

	T2
	Wheat straw as mulch 

	T3
	Paddy straw as mulch

	T4
	Dry grass as mulch 

	T5
	Control (Without mulching)




Different types organic materials to be used as mulch were spread on the ridges immediately after transplanting as per treatments. Treatment were (T1), coir pith as mulch(T2) Wheat straw, (T3) Paddy straw (T4) dry grass were spread in plots in the form 5-10 cm thick layer. In the treatment control (T5), no mulch was applied and weeding was done two times in  the period of crop. Organic manures were applied in all the treatments and similar cultural practices of turmeric field were adopted for all treatments. Observation recorded on the growth parameters viz., plant height, number of leaves, number of tillers, leaf length and leaf width were recorded in the first week of January. The crop was harvested at the harvest time and yield per hectare was estimated. Observations on growth and yield parameters were recorded from five plants in each replication.
 

Results and Discussion 

The important growth traits like plant height  and number of shoot influence the growth and productivity of the crop (Table 1). From the Table 1, it is observed that the paddy straw has the significant influence on plant growth and yield in comparison to wheat straw, dry grass, coir pith and without mulch (control). Further the examination of data it resulted that the plant height varied significantly from 104. to 131.4 cm. The rhizomes mulched with dry grass recorded the highest plant height (131.13 cm) followed by the plants mulched with paddy straw (121.14 cm). In regarding of number of leaves, the treatment T4 (dry grass as mulch) recorded the highest number of leaves (10.60) and the minimum number of leaves (6.22 cm) registered by the treatment T5 (without mulch). Studied that the  number of tillers per plant responded significantly to different mulching materials. The use of dry grass as mulch, paddy straw, coir pith as mulch and wheat straw as mulch resulted tillers per plant increased to against the  control (Table 2). The highest number of tillers per plant (5.28) was obtained in wheat straw as mulch which was significantly different from control and  other treatments. The lowest number of tillers per plant (2.56) was recorded under without any mulch(T5). The length of leaf and width of leaf was statistically significant in  different treatments (Table 1). The  length of leaf and  width of leaf were significantly higher under wheat straw mulch (50.97 cm) and followed by  dry grass as mulch (50.13 cm) and width highest found under treatment paddy straw (10.63cm) followed by dry grass (10.31cm). While the results obtained the without any mulch (control) was 43.09 cm and 8.74 cm respectively. Results in Table 4 exhibited that number of mother rhizomes per plant was significantly increased  under wheat straw as mulch (3.28) followed by paddy straw mulch (2.72), the yield character was decreased in without mulch (9.68kg/plot). Among all the various treatments, the highest fresh rhizome yield (16.75 kg/plot and 34.90 t ha-1) was found under treatment T2. The minimum  yield was recorded under control i.e., without mulch ( 9.68kg/plot and 18.85 t ha-1). Mulching with wheat straw in turmeric field have recorded significantly higher rhizome yield over mulching with paddy straw , coir pith as mulch and dry grass as mulch .
An organic mulching material with adequate supply of nutrients is essential for plants to attain maximum  rhizome yield production. The findings were recorded from this experiment that mulching significantly  regulates field soil temperature and preserves soil water (Iqbal et al., 2006).  In this experimental investigation the effect of mulch on the plant height was significant and the number of leaves increased steadily over the season. The increasement of leaf growth under wheat straw was attributed to the fact that dry grass as mulch reduces runoff following decomposition; therefore, soil structure is likely to beneficial from the use of organic mulches (Sahoo et al., 2015 and Manhas et. al. 2011). The  mulch affect the number of tillers was significant throughout growing period when plants under wheat straw as mulch. Wheat straw could have promoted tiller development due to the decomposed organic matter optimizing water use efficiency, and enhancing rhizome and shoot growth. Changes in under ridges temperature can affect the uptake and translocation of essential nutrients, therefore influencing root and tiller growth of crops (Chu et al., 2016). The exhibited enhancement on tillers with types of mulches might also better tributed to the benefits of organic mulches which lead to increased organic matter to the soil, reduced soil erosion  and reduced water loss,  (Chu et al., 2016) to the promotion of vegetative growth, which positively reflects on tillers. Soil temperature can be adjusted with the use of organic mulches. Thise organic mulches reduce  evaporation and increase yield through increasing water use efficiency in turmeric crop ,thus affecting plant growth and yield affect (Bakshi et al., 2015).  

The data regarding to the yield, presented in Table 4 and 5 exhibited  that the yield of turmeric rhizomes was also statistically significant under different treatment. The maximum yield of (34.90 t ha-1) in wheat straw as mulch followed by paddy straw mulched crop was 32.41 t ha-1. These two treatments (wheat straw and paddy straw) were found as better treatments when compared with other treatments. Results were in accordance with the findings of  Kaur and Barar (2016), Kumar et. al. (2017) , Kaur et. al. (2019), Manan et. al. (2019), Panday et. al. (2020)  in turmeric crop, and  in ginger. The improvement of yield might be related to the elevated soil temperature and the quality of radiation under the cover. Similar results were obtained by Sidhu et al., (2016). Kushwaha et al., (2013) reported that , paddy straw , palash (Butea frondsa) and  dry grass as mulch cover significantly improved plant physiology, growth and yield. They concluded that rhizome weight and yield were the highest in plants grown under organic mulches. When the  mulches facilitated in better mineralization and availability of nutrients in modifying the various yields attributes to the better advantage of rhizome yield.

The study showed that mulches help in water conservation in turmeric production, the wheat straw as mulch and paddy straw promotes increase in plant growth, which is reflected in the yields thus wheat straw as mulch should be used for better rhizome yield.







Table: 1 Effect of Different Mulching Materials on Plant Height and Number of Leaves (cm) of [Turmeric] During 2021–22 and 2022–23

	Notations
	Plant Height (cm)
	Number of Leaves

	
	2021-22
	2022-23
	Pooled 
	2021-22
	2022-23
	Pooled

	T1
	121.7
	106.95
	114.32
	6.68
	7.67
	7.18

	T2
	138.76
	112.86
	118.99
	7.76
	8.80
	8.28

	T3
	127.23
	115.05
	121.14
	823
	9.64
	8.93

	T4
	125.13
	123.49
	131.13
	932
	10.81
	10.06

	T5
	111.8
	96.52
	104.15
	6.01
	6.42
	6.22

	SE(m)
	3.22
	2.35
	1.26
	0.66
	0.32
	0.23

	C.D (5%)
	10.52
	7.67
	3.78
	NS
	1.05
	0.70




Table :2  Effect of Different Mulching Materials on Number of Tillers and Petiole Length (cm) of [Turmeric] During 2021–22 and 2022–23
	Notations
	Number of tillers
	Petiole length (cm)

	
	2022-23
	2021-22
	Pooled
	2022-23
	2021-22
	Pooled 

	T1
	3.33
	3.56
	3.44
	19.85
	17.90
	18.88

	T2
	5.56
	5.00
	5.28
	20.71
	17.90
	19.98

	T3
	4.33
	4.44
	4.39
	21.49
	19.26
	20.74

	T4
	4.22
	4.11
	4.17
	20.71
	21.33
	21.02

	T5
	2.56
	2.56
	2.56
	16.92
	14.17
	15.55

	SE(m)
	0.21
	1.17
	0.13
	1.60
	0.90
	0.58

	C.D (5%)
	0.65
	0.55
	0.40
	NS
	2.95
	NS




Table: 3 Effect of Different Mulching Materials on Leaf Height and Leaf Width (cm) of [Turmeric] During 2021–22 and 2022–23
	Notations
	Leaf height (cm)
	Leaf width (cm)

	
	2021-22
	2022-23
	Pooled
	2021-22
	2022-23
	Pooled

	T1
	51.02
	45.17
	48.62
	9.40
	9.60
	9.51

	T2
	50.46
	46.19
	50.97
	8.92
	8.75
	8.84

	T3
	51.10
	45.92
	49.46
	10.24
	11.02
	10.63

	T4
	55.75
	49.82
	50.13
	9.98
	10.64
	10.31

	T5
	42.07
	38.12
	43.09
	8.57
	8.90
	8.74

	SE(m)
	3.73
	1.47
	1.27
	0.19
	0.23
	0.09

	C.D (5%)
	NS
	4.82
	3.81
	0.64
	0.78
	0.29





Table: 4  Effect of Different Mulching Materials on Number of Mother Rhizomes and Fresh Rhizome Yield (kg/plot) of [Turmeric] During 2021–22 and 2022–23
	Notations
	No of mother rhizomes
	Fresh rhizome yield (kg/plot)

	
	2021-22
	2022-23
	Pooled
	2021-22
	2022-23
	Pooled 


	T1
	1.87
	2.04
	1.95
	12.29
	9.42
	10.85

	T2
	3.23
	3.33
	3.28
	19.02
	      14.40
	16.75

	T3
	2.7
	2.73
	2.72
	17.03
	12.97
	15.05

	T4
	2.33
	1.90
	2.12
	14.47
	11.76
	13.12

	T5
	1.23
	1.37
	1.3
	11.62
	7.74
	9.68

	SE(m)
	0.28
	0.24
	      0.11
	1.13
	0.2
	0.76

	C.D (5%)
	0.93
	0.81
	NS
	3.69
	3.34
	2.29




Table:5  Effect of Different Mulching Materials on Fresh Rhizome Yield (t/ha) of [Turmeric] During 2021–22 and 2022–23
	Notations
	Fresh rhizome yield t/ha

	
	2021-22
	2022-23
	Pooled       

	T1
	27.74
	28.07
	27.90

	T2
	33.74
	36.07
	34.90

	T3
	32.87
	31.96
	32.41

	T4
	23.07
	23.74
	23.46

	T5
	18.68
	19.02
	18.85

	SE(m)
	2.04
	1.79
	1.36

	C.D (5%)
	6.76
	5.86
	4.08
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