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ABSTRACT: 

Organic production of Punchganga onion Allium cepa is a comprehensive system experienced 

to increase the productivity and fitness of agroecosystem communities, which includes soil organisms, plants, 

livestock and society people.  The main goal of the organic production is to ensure healthy vegetable growth, 

to maintain healthy environment, economic profitability and social as well as economic equity. The 

application of vermicompost and vermiwash definitely   playing  an important role in ensuring these 

objectives.  

The present study from January 2022 to April 2022, investigated in situ effects of vermicompost 

and vermiwash on productivity of punchganga onion Allium cepa, which resulted in high and healthy yield 

of onion Allium cepa as compared to chemical fertilizers. It was found that The treatment of vermicomposting 

and vermiwash to block A1, A2 and A3 showed significant variation in the plant height and total yield 

obtained after four months. The total yield of the onion obtained 7.672 kg/m2, it was explored to the farm area 

found to be 31.040 tons/acre and the height of plant after 30 days increased up to 17 inch as compared to 

respective control (C1, C2 and C3), whereas treatment of Chemical fertilizers to block B1, B2 and B3 showed 

significant variation in the plant height, the yield obtained after four months was 4.943 kg/m2 and it was 

19.999 tons/acre. 
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INTRODUCTION: 

Vaijapur tahsil has the largest onion growing area in the Marathwada region. Punchganga onions are 

famous for their pungency and are available round the year. In this area onions has two crop cycles, first 

harvesting starts in November to January and the second harvesting from January to May. The onion is a 

hardy cool-season biennial but usually grown as annual crop. The onion has narrow, hollow leaves and a base 

which enlarges to form a bulb. The bulb can be white, yellow, or red and require 80 to 150 days to reach 

harvest. 

Vaijapur local peoples say that the punchganga onion variety has been grown in and around Vaijapur 

since many generations. The traditional method of storage (chawl) and cultivation has been practised for the 

last six decades at least. The climatic conditions and soil is very conducive for the production of this light red 

variety of onion. 

The black soil of Vaijapur area has high alumina and carbonates of calcium and magnesium, low 

nitrogen and phosphorus as well as potash. The soil is only moderately alkaline which renders a good yield 

and excellent quality onion bulbs. As the soil has high sulphur content, the taste and pungency of the onion is 
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much more evident and higher than other varieties. It has been observed by farmers that if this variety is grown 

elsewhere, the same quality of onion is not produced. Vaijapur receives average rainfall of 600 mm – 800 mm 

in the year and humidity is about 43 percent to 62 percent. Though the air is very heavy and humid during the 

monsoon period, the rest of year sees dry weather that aids the cultivation of onion. 

Generally the production of onion happens in three seasons that is Kharif (May – July to October – 

December), late Kharif (August – September to January – March) and Rabi (October – November to April – 

June). However, the high yielding Punchaganga variety is grown in the Rabi season (October to March). 

Sowing happens in October – November and the field is ploughed thoroughly using the tractor. Previously, 

the harvested onion bulbs were stored in the traditional chawl made of bamboo and this led to significant 

losses for the farmers due to lack of aeration. Now, a large onion storage has been built by farmers some times 

which is a multi-tier structure with aeration in the bottom perfect for drying and storing the harvested onion 

bulbs. 

MATERIALS AND MEHTODS: 

Punchganga onion seed (Fig1.1) collected in the month of May that is sowed in the prepared land that 

grown into seedlings (Fig1.2) and bulblets (Fig1.3) in first week of December. Proper nursery management 

and transplanting are important operations in the onion crop. About 0.05 acre nursery bed area is enough for 

getting seedlings to transplant in one acre. Seeds of big onion are sown directly in lines (12 cm apart) in 

Vaijapur which are thinned later to give proper spacing for development of bulbs(Fig1.5). After sowing, hand 

hoeing is done to allow the seeds to reach to a depth of 2.5-3 cm. Hand watering or light irrigation is given 

immediately after covering the seeds. Weeding is recommended at 10 days interval for preventing smothering 

of seedlings by weeds. Vermicompost (Fig1.4)  is a nutritive ‘organic fertilizer’ rich in NKP (nitrogen 2-3%, 

potassium 1.85-2.25% and phosphorus 1.55-2.25%), micronutrients, beneficial soil microbes like ‘nitrogen-

fixing bacteria’ and ‘mycorrhizal fungi’ and are scientifically proving as ‘miracle growth promoters & 

protectors’. There are different types of intercultural operation have been observed on onion cultivation such 

as irrigation (Fig1.5), weeding, thining, mulching, earthing up and so on. In which earthing up play vital role 

in growth and yield of onion. Irrigation requirement of onion depends upon the season, soil type, method of 

irrigation and age of the crop. In general, onion needs irrigation at the time of transplanting, three days after 

transplanting and subsequently at 10-15 days interval depending upon the soil moisture. Vermiwash (Fig1.6)  

was used to control diseases of Onion Allium cepa such as white rot, bacterial blight, fusarium wilt, iris yellow 

spot, pink root, downy mildew and purple blotch, whereas, insect pest consists of onion thrips, army worm, 

cut worm etc. 

 

RESULT AND DISCUSSION:  

Vermicompost can be used as manure in crop production and as biofertilizer (Edwards and Lofty, 

1972). It also plays a major role in improving growth and yield of different field crops, vegetables, flower and 

fruit crops.  In the present study an attempt has been made to see the growth and yield of onion plant (Allium 

cepa) due to application of vermicompost and vermiwash produced from the agricultural leaf litter. In the 
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present investigation agricultural leaf litter was used as organic raw material for the production of 

vermicompost and vermiwash with the help of earthworms, Eudrilus eugeniae (Kinberg). After collection of 

the sample from different sources, the agricultural leaf litter was scrutinized and properly decomposed for 28 

days into 12’x4’x3’ vermibed. The study was carried from December 2021 to April 2022. Approximately 400 

Kg of agricultural leaf litter was decomposted by natural process. After proper decomposition a bed was laid 

5kg earthworms Eudrilus eugeniae were introduced. Bed temperature maintained approximately to 280c and 

moisture of 60-70% were maintained by sprinkling water at an appropriate time. The efficacy of 

vermicompost was evaluated in a field study by Desai et al., (1999) and highlighted the integrated nitrogen 

management in wheat and coriander cropping system. For the field study, Three plots(A1, A2, A3 for 

vermicomposting; B1, B2, B3 for chemical fertilizer NPK and C1, C2, C3 for control)   of randomised block 

design of 1m x1m was used for the different treatments to observe the effect of vermicompost, vermiwash 

and chemical fertilizer (100N:50P:50K), and concurrent control were maintained simultaneously. For the field 

studies the tuber onion crop (Allium cepa) was selected. Onion saplings were sown in the first week month of 

January 2022 and harvested in last week of April  2022 (Fig1.8). The details of different treatments are given 

below table 1: 

 

Tabke 1: Vermicompost treatment against chemical fertilizers. 
Treatment BLOCK BLOCK BLOCK 

A1 B1 A2 B2 A3 B3 

vermicomposting 1kg/dos
e 

------ 1kg/dose ------ 1kg/do
se 

---- 

Chemical Fertilizer 
NPK (100:50:50) 

----- 100gm/dose ----- 100gm/dose ----- 100gm/dos
e 

Control ---- ---- ----- ---- ----- ----- 

 

During the experimentation, proper care has been taken to protect the crop from the pest by using 

vermiwash for RBD A1, A2 and A3 and intercultural treatment of hand weeding at 30-40 days after 

transplanting applied intermittently. The height of the plant was measured in centimeters (Fig. 2) and total 

yield in kg/block and further it is explored per acre. The field experiment results of different treatments of 

vermicompost and chemical fertilizer on onion (Allium cepa) yield were significant and are given in Fig. 3. 
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Fig. 2: Height of Allium cepa
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The treatment of vermicomposting and vermiwash to block A1, A2 and A3 showed significant 

variation in the plant height and total yield obtained after four months. The total yield of the onion obtained 

7.672 kg/m2. The height of plant after 30 days increased up to 17 inch as compared to respective control (C1, 

C2 and C3). Tomati et al. (1983) have reported that earthworm casts increases the plant growth and total yield 

of the crop. Alam et al., (2007 ) has studied the effect of vermicompost and chemical fertilizers on growth 

and yield of potato. They suggested that the combination of inorganic fertilizers and vermicompost was better 

suited for production of potato. 

The treatment of Chemical fertilizers to block B1, B2 and B3 showed significant variation in the plant 

height, the yield obtained after four months was 4.943 kg/m2. Rao et al (2010) suggested that combination of 

fertilizers and vermicompost produce higher yield in contrast to pure vermicompost or fertilizers. Whereas 

Patil et al (1997) studied the effect of vermicompost, FYM and inorganic fertilizer on growth, yield and uptake 

of nutrients in potato. They have reported maximum yield of potato with vermicompost at 4 tons/hectare+50% 

recommended dose of fertilizers (34 tons/ hectare). Bongkyon (2004) has reported that the effect of 

vermicompost application was favourable than the effect of application of chemical fertilizers for potato crop. 

Alam et al. (2007) studied the effect of vermicompost and NPKS fertilizers on growth, yield and yield 

components of red amaranth. They suggested that vermicompost along with 50% NPKS is more favorable for 

vigorous production of red amaranth and maintenance of soil environment.  The total yield of the onion after 

four months of harvest was found that in both the treatment groups the yield enhanced significantly when 

subjected to vermicomposting and vermiwash. 

 

The above results shows that vermicomposting and vermiwash treatment have comparatively more 

significant impact on growth and yield of onion plant (Allium cepa) when compared to control. Manivannan 

et al., (2009) stated that the increased growth and yield of the beans, Phaseolus vulgaris may be due to the 

application of vermicompost which indirectly influences the physical conditions of the soil and support better 

aeration to the plant roots, absorption of water , induction of N, P and K exchange there by resulting better 

growth of the plants. Abdullah (2008) studied  the combinations of vermicompost @ 6 tonnes and vermiwash 

(different concentrations), there has been significant improvement in soil qualities in plots treated with 

vermicompost and vermiwash (1:10 v/v in water), vermicompost and vermiwash (natural) and vermicompost 

and vermiwash (1:5 v/v in water). The yield of spinach was significantly higher in plots treated with 

vermiwash (1:5 v/v in water). The yield of onion was significantly higher in plots treated with vermiwash 

(1:10 v/v in water), whereas the average weight of onion bulbs was significantly greater in plots amended 

with vermicompost and vermiwash (1:5 v/v in water). The yield of potato and the average weight of potato 

tubers were significantly higher in plots treated with vermicompost. 

It can be concluded that in the present investigation vermicomposting and vermiwash treatment 

resulted enhanced progress in both the anatomy of the plant and the productivity of Allium cepa. The total 
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yield of Allium cepa was increased in vermicomposting and vermiwash treatment. This indicates that there is 

a not so need or requirement of chemical fertilizes use for crop growth as there are valuable and natural 

nutrients of the vermicompost provides all that of N, P and K available than that of chemical fertilizers which 

might have boosted the mobility of mineral nutrients for better and healthy production of the organic 

Punchganga onion crop Allium cepa. Shirajum et al (2019) revealed that in terms of vermicompost application 

The highest fresh weight bulb-1 (40.07 g), yield plot-1 (527.89 g) and yield ha-1 (5.39 t) were found from the 

treatment V3 compared to V0 (control) treatment. Again, in terms of different earthing up treatments, the 

highest fresh weight bulb-1 (32.48 g), yield plot-1 (431.67 g) and yield ha-1 (4.41 t) were found from the 

treatment E2 (Three times earthing up) compared to E0 (control) treatment. Both vermicompost and earthing 

up and their combination showed a considerable variation on different growth and yield parameters of onion. 

The highest fresh weight bulb-1 (42.73 g), yield plot-1 (567.33 g) and yield ha-1 (5.79 t) were found from the 

treatment combination of V3E2 compared to control V0E0 (control) treatment combination. And it may be 

summarized that 14 t/ha vermicompost with three times earthing up performed the maximum yield compared 

to other treatments. 

Kondappa et al., (2009) studied the effect of integrated nutrient management on growth, yield and 

economics of chilli in a vertisol and stated that the cost of vermicompost can be reduced by indigenous 

preparation by farmers themselves and then the integrated application of vermicompost with fertilizers in 

equal proportion was found to be beneficial. Vanessa and Rajeshwari Anand (2008) have studied the influence 

of vermicompost on the yield of Sorghum bicolor. Kitturmath et al., (2007) studied the nutrient changes during 

earthworm Eudrilus eugeneiae (Kinberg) mediated vermicomposting of the agroindustrial wastes such as 

pressmud, bagasse, coir waste, rice husk and groundnut shells. Giraddi et al., (2008) studied the 
vermitechnology for successful management of municipal waste. They have emphasized basically on the 

waste produced from the market and animal waste from slaughter house and produced useful vermicompost. 

Bano et al., (1987) have studied the culturing of earthworm species Eudrilus eugeniae for vermicast 

production and assessment of worm cast as biofertilizer. 
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