



Effect of Different Levels of Arka Microbial Consortium on Germination and Seedling Performance of Chilli (Capsicum annum L.) cv. Arka Saanvi
ABSTRACT


Chilli (Capsicum annum L.) is a valuable spice crop grown in India. It is highly sought after in both domestic and foreign markets because of its high amount of capsaicin and oleoresin. The production of chilli may face several challenges because of infections along with poor seed germination, which can drastically lower the yield as well as the quality. In light of this, the current OFT (On Farm Testing) was undertaken by Krishi Vigyan Kendra, Arniya-Srimadhopur, Sikar-II (SKNAU, Jobner- Jaipur) to investigate the impact of varying AMC (Arka Microbial Consortium) levels on germination and seedling performance of chilli (Capsicum annum L.) cv. Arka Saanvi. A randomized block design (RBD) was used for the experiment; along with there were ten replications with four treatments each. viz.,T1- Farmers practices (control), T2- 2g AMC/kg coco peat, T3- 4g AMC/kg coco peat and T4- 6g AMC/kg coco peat, by adopting standard methodology, observations on germination along with growth parameters has recorded.The findings indicated that seed treated with 6g AMC/kg coco peat gave highest germination percentage (84.40%), least days to seedling emergence (9.20 days), more stem diameter (1.18 mm), number of leaves (4.88), root length (6.88 cm), survival percent (92.30) in main field and minimum days taken for transplanting in main field (35.20), while, the least values were recorded in farmers practices.
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INTRODUCTION

The Solanaceae family includes the significant vegetable crop known as chilli (Capsicum annum L.), which is farmed all over the world. It comes from Central America and spreads southward. India accounts for almost 40% of global production and is a significant producer, consumer, and exporter. With an annual yield of 3720,000 MT, green chilies are grown on 364,000 hectares of land in India. 52,370 MT of green chilies were exported by India. 310.44 crores rupees during 2021-22 (Reddy and Ponnam, 2023). Chilli is famous for its pleasant pungent flavour, pungency and high colouring substance. It is grown as green tender fruits and consumed as vegetables, salad and delicious hot spicy pickles. Beside these, the ripened fruits are also used as dry red chilli powder. It is considered a broadly accepted spice crop worldwide, for its hot and pungent flavour due to plenty of phenolic compounds like capsaicin (8-methyl-N-vanillyl-6-nonenamide) depending upon genotypes (Bora, et al., 2024). The crop has gained importance recently because of the need for a variety of value-added products, including oleoresins and capsaicin, on the global market.
            Sustainable chilli production would be aided by the development of commendable agricultural techniques tailored to the regions of growing. Establishing a healthy crop within the main field depends heavily on the generation of robust seedlings. In order to increase production and profitability, nursery supervision for vegetable crops is essential. During the nursery rearing process, a number of biotic and abiotic elements cause damage to the majority of germinating young saplings, resulting in significant losses for farmers. As a key factor in the establishment and survival of seedlings, seed in the life cycle of a plant, germination is the most crucial stage. Both of these conditions usually cause sluggish and uneven germination of chilli seeds. Applying microbial agents to seeds is a feasible solution towards these issues. Such innovative techniques are facilitating the growers in producing higher yield and fetching remunerative prices. As a result, research was done to examine how chilli seeds and seedlings responded to various dosages of the treatment. Microbes that fix nitrogen, dissolve zinc and phosphorus, and promote plant growth are all included in one formulation in the AMC, a carrier-based solution. which has helped farmers overcome problem of availability of multiple quality bio-inoculants at the precise time. 
METHODOLOGY


An on farm testing was conducted by Sikar-II (Sri Karan Narendra Agriculture University, Jobner, Jaipur), Krishi Vigyan Kendra, and Arniya-Srimadhopur during the two consecutive years i.e., 2022-23 - 2023-24 determine the effects upon various drug amounts AMC on germination along with seedling performance of chilli (Capsicum annum L.) cv., Arka Saanvi. The AMC and chilli seeds purchased through the Indian Institute of Horticulture Research in Bengaluru, India, for use in the study. Ten replications were used in the RBD (Randomized Block Design) trial setup. 104 cells contained in plastic pro trays were used for the experiment. Coir pith media with a neutral pH and low electrical conductivity was placed within each cell of the pro tray. The pro trays received frequent watering as well as were kept in an illuminated net house. The media comprised of cocopeat and AMC with four treatment combinations viz., T1- Farmers practices (control), T2: 2g AMC/kg coco peat, T3: 4g AMC/kg of coco peat, and T4: 6g AMC/kg of coco peat. To record observations in each treatment, three pro trays were chosen at random, and information can be found on days to seedling emergence germination percentage, stem diameter (mm), no. of leaves/seedling, root length (cm), survival (%) in main field and days taken for transplanting. Days to seedling emergence germination percentage has been calculated as the number of days that separated the initial and ultimate emergence. The quantity of seeds which sprouted was split by how many seeds were put in the trays overall, while the result was divided by 100 to calculate the percentage for germination.. Stem diameter, no. of leaves and after the experiment was over, the length of the roots was measured. Seven days after transplanting, the survival rate (%) is determined by multiplying the number or transplanted seedlings which survived in the total number was transplanted seedlings, and then dividing the result by 100 in the main field. The P≤0.05 level of significance was used to compare the treatment means after the observed data were processed using OPSTAT software.
RESULTS AND DISCUSSION

Observations revealed that the germination percentage, days to seedling emergence, stem diameter, number of leaves, root length survival percent in main field, and minimum days taken for transplanting in main field of chilli seedlings infected with the arka microbial consortia were substantially greater than that of the control (Table 1). Significantly highest germination percentage (84.40%) was recorded by seed treated with 6g AMC/kg of coco peat, then 4g AMC/kg of coco peat, 2g AMC/kg about coco peat, where, as the lowest (68.70%) was recorded in farmers practices i.e., control. Germination percentage happens to be one of the most imperative characteristics of seed to be commercially used. Results indicated that use of arka microbial consortia in the media used for seedling raising in chilli as a result of the microbial consortium's addition to the soil, the rate at which seeds germinated as well as the subsequent growth and development were significantly influenced by seedlings. As stated by a related study by Priyadarshini et al. (2020), combining AMC with bio compost facilitates better seed germination of amaranthus and French bean seeds, which may increase soil fertility. This combined strategy may help improve crop yields.
Table 1: Effect of Different Levels of AMC on Germination and Seedling Performance of Chilli cv. Arka Saanvi
	Treatments 
	Germination (%)
	Days to seedling emergence
	Stem diameter (mm)
	No. of leaves
	Root length (cm)
	Survival (%) in main field 
	Days taken for transplanting 



	T1- Farmers Practices (Control) 
	68.70
	12.90
	0.87
	2.97
	4.42
	80.70
	44.70

	T2- 2g AMC/kg coco peat
	76.20
	10.80
	0.95
	3.36
	5.14
	84.60
	41.70

	T3- 4g AMC/kg coco peat
	79.50
	10.30
	0.97
	4.32
	5.58
	86.80
	41.30

	T4- 6g AMC/kg coco peat
	84.80
	9.20
	1.18
	4.88
	6.38
	92.30
	35.20

	CD  @ 1%
	2.87
	0.44
	0.02
	0.12
	0.19
	3.77
	1.98

	SE(m)
	1.00
	0.15
	0.01
	0.04
	0.06
	1.31
	0.69

	SE(d)
	1.41
	0.21
	0.01
	0.06
	0.09
	1.85
	0.97

	CV %
	4.08
	4.42
	2.13
	3.43
	3.78
	4.81
	5.33



The days to seedling emergence of chilli seeds were significantly influenced by seed treatment. The seed treated with 6g AMC/kg coco peat observed least days to seedling emergence (9.20 days) followed by 4g AMC/1kg coco peat (10.30 days), 2g AMC/kg coco peat (10.80 days), whereas, it was found maximum in farmers practices (12.90 days). According to De Ron et al. (2016), rapid seed germination is considered a key feature that indicates a timely transition to the plant life cycle's development stage. According to Tu et al. (2022), seed priming has been generally found to boost its germination rate of most horticultural crops.Among all treatments, seed treated with 6g AMC/kg coco peat  showed a maximum stem diameter (1.18 mm), while, it was observed  minimum (0.87 mm) in uninoculated seeds i.e., control. The maximum number of leaves (4.88) was noted in seed treated with 6g AMC/kg coco peat followed by 4g AMC/kg coco peat and 2g AMC/kg coco peat, while it was observed as minimum (2.97) in control. The arka microbial consortium's synthesis of chemicals that promote plant growth led to a considerable rise in phosphorus, zinc solubilization, nitrogen fixation, & cell division. These results resulted in a maximum stem diameter and a greater number of leaves. Also supporting the current study were the results about Aswathi et al. (2020) in lettuce and Venkata Subbaiah et al., (2018) in brinjal crop. 
            Similarly, maximum root length (6.88 cm) was recorded in seed treated with 6g AMC/kg coco peat, whereas, it was minimum (4.42 cm) in control. These gains may be linked to the beneficial effects of the coco peat along with arka microbial consortium in upping photosynthetic effort, water-use efficiency, and root surface area per unit of soil volume all of which have a direct impact on physiological functions and carbohydrate consumption. This is mainly due to the activity of plant growth promoting microbes, It causes an increase in the surface area of the roots by altering their morphology through the production of phytohormones. Bagyaraj et al. (2022) reported similar outcomes, demonstrating that inoculating the base material in pro trays with specific microbial consortia results in robust, healthy chilli seedlings. This observation recorded on survival percent in the main field under imposing various treatments was found significant. When seed treated with 6g AMC/kg coco peat gave the highest survival percent (92.30). This was followed by 4g AMC/kg coco peat and 2g AMC/kg coco peat, all of which had survival percent indices of 86.80 and 84.60, respectively.  On the other hand, farmer’s practices with no seed treatment showed a minimum survival percent of 80.70%.  Further, minimum days taken for transplanting in the main field (35.20) was recorded in treatment with seed treated with 6g AMC/kg coco peat, whereas, it was recorded in control. The results of the current study were also corroborated by Venkata Subbaiah et al., (2018) also observed similar findings in respect to more survival rate (97.45) along with less days to transplant (26) verified in 6g AMC/kg coco peat.

CONCLUSIONS

In conclusion, arka microbial consortium effectively improved germination percentage, stem diameter (mm), no. of leaves/seedling, root length (cm) as well as days survival (%) in main field and reduced the days to seedling emergence and taken for transplanting. The results emphasize the significance of microbial consortium as a potential biocontrol agent and growth promoter in the cultivation of chilli, contributioncapable prospects for sustainable agricultural practices and increased crop production.
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