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Abstract 

The organic manures provide a way for reducing the indiscriminate use of chemical fertilizers and help to maintain the soil health with 

a positive impact on organic matter recycling. The liquid organic manures helps to achieve higher growth and development of the crops 

through improved physiological and biochemical processes of the plant, as their application results in rapid availability of 

macronutrients, micronutrients, growth regulators and other beneficial substances to the plants in addition to enhanced tolerance to biotic 
and abiotic stresses. They also increase the beneficial microflora of the soil and their activity to a large extent upon soil application and 

thereby increase the availability of soil nutrients. These liquid organic manures are low cost production technologies as they can be 

easily prepared from naturally and locally available materials by the farmers, thereby they also offers ecofriendly nature. Thus use of 

liquid organic manures in agriculture play prime role to sustain the soil fertility and crop productivity. 
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Introduction 

At present ever increasing population is exerting tremendous 

pressure on agriculture to meet their nutritional food requirement 

across the world. In order to achieve the current demand of food 

requirement, farmers are relying more on chemical fertilizers to 
achieve higher productivity per unit area. However, the efficiency 

of the chemical fertilizers already reached a plateau due to their 

indiscriminate use and resulted in poor soil fertility status of the 

agriculture fields in addition to accumulation of toxic substances 

in the harvested produces. Also the cost of inorganic fertilizers is 

increasing enormously to an extent that they are not affordable by 

the small and marginal farmers. In this regard there is a need to 

identify the suitable substitute in place of chemical fertilizers 

which are economically cheaper and ecofriendly. In this juncture, 

the use of organic fertilizers either bulky or liquid organic 

manures plays an important role to sustain the soil health as well 
as productivity of the crops (Verma et al., 2018) [45].  

In particular the use of liquid organic manures not only helps to 

achieve higher yield but also a low-cost production approach, 

thus helps to realize higher returns by the farmers (Devakumar et 

al., 2014) [13]. The beneficial microorganisms will survive in the 

liquid organic manures and are helpful in phosphate 

solubilization, nitrogen fixation etc. Upon their application, they 

will enhance the soil microbial population and their activity to a 

larger extent in soil and inturn have positive effect on growth and 

development of crops (Boraiah et al., 2017) [7]. The liquid organic 

manures easily disperse in water and are readily available to 
plants compared to bulky organic manures and interestingly 

plants can absorb nutrients through the leaves about 20 times 

faster when applied as foliar spray than applied through the soil, 

thereby helps to overcome temporary and acute nutrient shortages 

in the crops (Dhanoji et al., 2018) [14]. The jeevamrutha, 

beejamrutha, panchagavya, sanjivak, amrithpani, vermiwash, 

cow urine and enriched biodigester liquid manure are easily 

available ecofriendly liquid organic manures which contains 

macro nutrients, essential micro-nutrients, amino acids, vitamins, 

growth promoting substances like IAA, GA and beneficial micro-
organisms (Chongre et al., 2019) [9]. Recently, the natural 

seaweeds are also being used as substitute in place of synthetic 

fertilizers and seaweed extracts are marketed as liquid fertilizers 

and bio-stimulants as they contain multiple growth regulators 

such as cytokinin, auxins, gibberellins, betaines in addition to 

macronutrients (Ca, K and P) and micronutrients (Fe, Cu, Zn, B, 

Mn, Co and Mo) which plays a major role in plant growth and 

development (Begum et al., 2018) [3]. Thus in the present review 

we are discussing about the effect of different liquid organic 

manures on growth, yield and quality of crops as well as their 

beneficial effects on soil properties. 
 

Effect on growth and yield of crops 

The liquid organic manures contains small quantities of 

macronutrients, micronutrients and growth promoting substances 

in addition to huge beneficial microbial population, thus when 

applied to the crop either as foliar spray or through soil they 

trigger the necessary plant growth and development which 

ultimately led to better crop yield. Ramesh et al. (2015) [33] 

reported that foliar spray of 5% jeevamrutha at 20, 40 and 60 

DAS recorded significantly higher plant height (202.57 cm), leaf 

area index (8.09), cob length (22.38 cm), cob girth (14.07 cm), 
number of grains per cob (438.73), grain yield (5863 kg ha-1) and 

stover yield of maize (8119 kg ha-1) but it was found on par with 

5% beejamrutha application at 20, 40 and 60 DAS. They also 

opined that higher availability of growth promoting substances 

like IAA, GA, cytokinin, kinetin, essential plant nutrients and 

effective microorganisms which were present in jeevamrutha and 
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beejamrutha may directly influenced the photosynthetic activity 

and assimilate partitioning from source to sink and might have 
resulted in higher grain yield of maize. Combined application of 

recommended dose of fertilizers and 4 sprays of 3% panchagavya 

at 15, 25, 35 and 45 DAS resulted in higher plant height (199 cm), 

leaf area index (5.77), green cob yield (7476 kg ha-1) and fodder 

yield (33.37 t ha-1) of baby corn when compared to sole 

application of recommended dose of fertilizers (Loganathan and 

Wahab, 2014) [23]. Safiullah et al. (2018)[35] also observed higher 

plant height (191.78 cm), green cob yield (16.15 t ha-1) and fodder 

yield (20.07 t ha-1) of sweet corn with the application of 

jeevamrutha @ 600 L ha-1 three times through irrigation water. In 

case of transplanted rice, 41.47 and 53.66 per cent increase in 
grain and straw yield with the application of 15% Kappaphycus-

sap (Seaweed extract) + recommended dose of fertilizers was 

reported by Pramanick et al. (2014) [29]. Along with 

recommended dose of fertilizers, soaking of seeds in 3% 

panchagavya and 3% panchagavya spray at tillering and jointing 

stage resulted in higher number of tillers (2.98 plant-1), spike 

length (8.85 cm), number of grains (48.83 spike-1), grain yield 

(4558 kg ha-1) and straw yield (6705 kg ha-1) of wheat than 

recommended dose of fertilizers applied alone (Pagar et al., 2016) 
[27]. Foliar application of 3% panchagavya recorded higher ear 

head length (20.70 cm), ear head weight (6.49 g), seed yield (5.98 

g plant-1), thousand seed weight (4.89 g) and seed yield (22.11 q 
ha-1) of foxtail millet and the magnitude of increase in yield was 

13 per cent over control (Atish et al., 2019) [2]. 

In groundnut, combined application of panchagavya at 4% as 

foliar spray and jeevamrutha at 500 L ha-1 as soil application 

recorded significantly higher pod yield (1563 kg ha-1) and haulm 

yield (30.86 kg ha-1) as against the yield under recommended 

dose of fertilizers (Patel et al., 2018) [28]. In blackgram, 

Choudhary et al. (2017) [11] revealed that application of 4% 

panchagavya at branching and flowering stages registered 

significantly maximum dry matter (7.20 g plant-1), leaf area index 

(1.92), number of pods (27.42 plant-1), number of seeds (6.78 pod-

1), test weight (38.46 g), seed yield (801 kg ha-1) and straw yield 

(1735 kg ha-1) over control and they attributed higher yield of 

blackgram to balanced nutrition provided by panchagavya 

application resulted in better development and robust growth of 

blackgram. Panchagavya contains essential nutrients like N, P, K, 

S, Fe and Zn and beneficial micro-organisms such as 

Azospirillum, Azotobactor, Phosphobacteria and Pseudomonas 

besides Lactobacillus (Yadav and Lourduraj, 2006) [47] which 

promotes the plant growth parameters. Whereas in case of green 

gram, higher number of pods (25.1 plant-1), number of seeds (11.1 

pod-1), test weight (37.1 g), seed yield (1085 kg ha-1) and straw 

yield (3224 kg ha-1) were recorded with the application of FYM 
@ 12 kg N equivalent at land preparation + Panchagavya @ 8 kg 

N equivalent through irrigation water at 30 DAS and 45 DAS in 

equal splits (Chongre et al., 2019) [9]. Similar kind of higher 

growth and yield parameters of green gram with the application 

of 15% Kappaphycus-sap (Seaweed extract) + recommended 

dose of fertilizers was also reported by Pramanick et al. (2013) 
[30]. Whereas, the higher growth and yield attributing parameters 

with 15% seaweed extract from Kappaphycus alvarezii 

application resulted in 57% higher grain yield of soybean 

(Rathore et al., 2009) [34]. Application of jeevamrutha at 1000 L 

ha-1 and panchagavya at 7.5% recorded significantly higher 
growth parameters like number of branches (9.37), number of 

leaves (28.6), leaf area index (1.87) and yield attributes like 

number of pods (22.16 plant-1), number of seeds (16.02 pod-1), 
seed weight (9.98 g plant-1) and ultimately higher grain yield 

(1478 kg ha-1) and haulm yield (5183 kg ha-1) of cowpea 

compared to control (Sutar et al., 2019) [41].  

In case of capsicum, higher fruit yield of about 465.13 and 465.92 

q ha-1 was recorded with the application of cow urine (2500 L ha-

1 at vegetative and flowering stages) + jeevamrutha (500 L ha-1 at 

25, 50, 75 and 100 DAT) and 6% panchagavya spray + 

jeevamrutha (500 L ha-1) both at 25, 50, 75 and 100 DAT, 

respectively (Boraiah et al., 2017) [7]. Similar kind of higher 

growth and yield parameters of capsicum with foliar spray of 

2.5% panchagavya and neem oil 4 ml per liter alternatively at 10 
days interval (6 sprays) was also reported by Mishra et al. 

(2015)[24]. The higher yield parameters such as number of fruits 

(19 plant-1) and fruit weight (30.67 mg fruit-1) of okra was 

recorded in the plants sprayed with 3% concentration of 

panchagavya when compared with control and other 

concentrations (1, 5 and 7%) (Rakesh et al., 2017)[32]. The higher 

fruit yield of okra (69.75 q ha-1) with foliar spray of liquid 

seaweed fertilize at 2.5% concentration during flower initiation 

stage and subsequent sprays at three weeks interval was also 

reported by Zodape et al. (2008) [48]. In case of radish, higher 

marketable yield (49.25 t ha-1) was achieved with foliar spray of 

vermiwash at 1:4 (water: vermiwash) proportion when compared 
to control (Jadhav et al., 2014) [19]. The soil treatment of 

recommended dose of fertilizers + beejamrutha (seed treatment) 

+ jeevamrutha (soil application) + panchagavya (3% foliar spray) 

resulted in increased plant height (143.21 cm), root length (19.80 

cm), dry matter (7.94 g plant-1), number of fruits (23.25 plant-1) 

and fruit weight (316.64 g plant-1) of tomato compared to other 

treatments and control (Nileema et al., 2011) [26]. 

 

Effect on quality of crops 

The higher total reducing sugar (3.19%) and total non-reducing 

sugar (19.57%) content of sweet corn was noticed with the 
application of panchagavya @ 600 L ha-1 and jeevamrutha @ 600 

L ha-1 three times through irrigation water, respectively (Safiullah 

et al., 2018) [35]. Maximum carbohydrate content in maize grain 

(63.9%) was recorded with the application of 15% K sap 

(Seaweed sap) along with 100% recommended dose of fertilizers 

and which was superior over rest of the combinations as well as 

control (Singh et al., 2015) [40]. Whereas, higher protein content 

of wheat (12.75%) with soaking of seeds in 3% panchagavya and 

3% panchagavya spray at tillering and jointing stage in addition 

to recommended dose of fertilizers was also reported by Pagar et 

al. (2016) [27]. Increased nutrient content in wheat grains with 

foliar application of Kappaphycus alvarezii and Gracilaria edulis 
sap at 7.5% concentration was reported by Shah et al. (2013) [36] 

and they also recorded higher fat (2.14%) and protein content 

(15.64%) with foliar application of 7.5% Kappaphycus alvarezii 

sap at vegetative, tillering and grain filling stages of crop growth 

period. Similar kind of increased crude protein content in rice 

grains with the application of seaweed sap spray upto 15% 

concentration and increased micro-nutrient content in rice grains 

like Cu and Zn up to 10% concentration while Fe and Mn upto 

5% concentration in addition to recommended dose of fertilizers 

was also reported by Layek et al. (2017) [22]. 

Foliar application of panchagavya at 4% concentration during 
branching and flowering stage of blackgram resulted in higher 
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protein content in seed (22.36%) along with increased nutrient 

content (N, P, K, S, Zn and Fe) both in seed and straw (Choudhary 
et al., 2017) [10]. In case of soybean, higher protein content (1.37 

mg g-1 tissue) and ascorbic acid content (0.72 mg g-1 tissue) of 

seed with combined application of panchagavya at 10%, humic 

acid at 2% and micro herbal fertilizer at 10 g per pot was also 

reported by Vijayakumari et al. (2012) [46]. Higher oil content 

(40.7%), protein content (22.4%), oil yield (685.1 kg ha-1) and 

protein yield (377.7 kg ha-1) of groundnut with combined 

application of farm yard manure (7.5 t ha-1), Rhizobium, 

phosphorus solubilizing bacteria (10 kg each ha-1) and 3% 

panchagavya at 30, 60 and 75 days after sowing was noticed by 

Kumar et al. (2011) [20]. Similar kind of higher oil and protein 
content and their respective yields in groundnut was also reported 

by Bhanuvally et al. (2014) [4]. Application of 0.6% Gracilaria 

dendroides extract recorded higher oil content (42.56%), 

potassium content (46.33 mg kg-1) and crude protein (37.74%) of 

sunflower seed while higher sodium content (14.07 mg kg-1) was 

noticed with 0.4% Ulva lactuca extract application (Hannan and 

Salem, 2011) [18]. 

In capsicum, Mishra et al. (2015)[24] observed higher total soluble 

solids (6.17ᴼ Brix), chlorophyll content (4.15 mg g-1) and 

ascorbic acid content (168.3 mg 100g-1) with foliar spray of 2.5% 

panchagavya and neem oil 4 ml per liter alternatively at 10 days 

interval (6 sprays). Whereas, Boraiah et al. (2018) [6] recorded 
higher capsaicin content (0.39%) in capsicum with cow urine 

(2500 L ha-1 at vegetative and flowering stages) + jeevamrutha 

(500 L ha-1 at 25, 50, 75 and 100 DAT) application. The higher 

carbohydrates (6.25 g), protein (1.37 g), dietary fibre (1.22 g) and 

vitamin C content (13 mg) per 100 g edible portion of okra with 

foliar spray of liquid seaweed fertilize at 2.5% concentration 

during flower initiation stage and subsequent sprays at three 

weeks interval was also reported by Zodape et al. (2008)[48] and 

they also observed higher content of nutrients in okra fruit (P, K, 

Na, Ca and Mg) when compared to other concentrations and 

control. Similarly Ansari and Sukhraj (2010) [1] also recorded 
higher per cent of fats and protein in okra with combined 

application of vermicompost and vermiwash compare to control. 

The higher total soluble solids, ascorbic acid and protein content 

of bitter gourd with three sprays of panchagavya at 20, 40 and 60 

DAS and three sprays of vermiwash at 25, 50 and 75 DAS 

application was also reported by Gajjela and Chatterjee (2019) 
[15]. 

 

Effect on nutrient uptake of crops 

Combined application of bee jamrutha + jeevamrutha + pan 

chagavya recorded significantly higher uptake of N, P and K 

(102.74, 11.99 and 98.65 kg ha-1, respectively) as compared to 
beejamrutha + jeevamrutha application (60.61, 12.98 and 58.47 

kg ha-1, respectively) under chilli crop (Chandrakala et al., 2007) 
[8]. Higher uptake of N, P and K (161.5, 32.2 and 145.5 kg ha-1, 

respectively) with the application of FYM at 12.5 t ha-1 and cattle 

urine at 34300 L ha-1 in maize was reported by Veeresha 

(2010)[44]. Similarly higher NPK uptake by onion with 10 t ha-1 

FYM along with 100 kg N equivalent cow urine was also revealed 

by the Gopakkali et al. (2011) [17]. Whereas Naik (2011) [25] 

reported higher NPK uptake (182.5, 38.5 and 181.1 kg ha-1, 

respectively) in maize with the application of FYM at 12.5 t ha-1 

+ biodigester liquid manure equivalent to 150 kg N ha-1. In 
fingermillet similar kind of higher nitrogen (92.3 kg ha-1), 

phosphorus (15.45 kg ha-1) and potassium (82.2 kg ha-1) uptake 

with 10 t ha-1 FYM+ bio-digester liquid manure equivalent to 35 
kg N ha-1 was also reported by Siddaram (2012) [39]. The higher 

uptake of NPK in cowpea with jeevamrutha at 1000 L ha-1 as soil 

application and 7.5% panchagavya as foliar spray was reported 

by Sutar et al. (2017) [42]. 

 

Effect on soil chemical and biological properties 

The foliar spray of panchagavya @ 4% + jeevamrutha @ 500 L 

ha-1 as soil application resulted in maximum number of 

Rhizobium, Azospirillum and Azotobacter population in 

experimental soil of kharif groundnut in addition to enhanced 

available phosphorus, potassium and organic carbon in the soil 
(Patel et al., 2018) [28]. The higher available nitrogen (269.9 kg 

ha-1), phosphorus (45.9 kg ha-1), potassium (389.1 kg ha-1), iron 

(6.22 ppm), zinc (1.77 ppm), copper (0.68 ppm) and manganese 

(9.87 ppm) content under rainfed groundnut crop with combined 

application of vermicompost (3 t ha-1) + panchagavya spray (3% 

@ 30, 60 and 75 DAS) + liquid manure (2000 L ha-1) + 

jeevamrutha (2000 L ha-1) was also reported by Bhanuvally et al. 

(2014) [5]. The maximum population of general bacteria, fungi 

and actinomycetes (50.33×105, 32.33×104 and 20.33×103 CFU g-

1 soil, respectively) at the end of the experiment as against the 

initial population (40.33×105, 20.33×104 and 15.33×103 CFU g-1 

soil, respectively) were recorded with jeevamrutha @ 1000 L ha-

1 and panchagavya at 7.5% application to fieldbean crop 

(Devakumar et al., 2018) [12]. Similar kind of higher microbial 

population with jeevamrutha at 400 L acre-1 and 7.5 per cent 

panchagavya application in fieldbean was also reported by 

Lavanya et al. (2016) [21]. Sharada (2013) [37] noticed higher 

populations of soil microflora viz., bacteria, fungi, actinomycetes, 

free living nitrogen fixers and PSB at different growth stages of 

both greengram and rabi sorghum with combined application of 

organic manures along with panchagavya spray as compared to 

RDF. Improvement in the soil available nutrient status (N, P, K, 

Ca and Mg) upon combined application of vermicompost and 
vermiwash under samba rice cultivated soil was reported by 

Tharmaraj et al. (2011) [43]. Similar kind of higher nitrogen, 

phosphorus and potassium content of soil after harvest of aerobic 

rice (272.7, 37.2 and 211.6 kg ha-1, respectively) with the 

application of FYM at 10 t ha-1 as a basal dose and cattle urine at 

100 per cent N equivalent basis was also observed by Rajanna et 

al. (2012)[31]. Shashidhar (2014) [38] also noticed improved soil 

physical, chemical and biological properties as compared to 

recommended practices with the application of enriched 

biodigester liquid manure at 25 kg N equivalent ha-1 + three 

sprays of panchagavya at 3%. Boraiah et al. (2017) [7] observed 

higher nitrogen fixer’s population (23.86, 24.49 × 103 CFU g-1 
soil at 60 DAT and 16.79, 17.37 × 103 CFU g-1 soil at harvest 

during kharif and summer, respectively) and P-solubilizers 

population (27.90, 31.50 × 103 CFU g-1 soil at 60 DAT and 26.68, 

30.43 × 103 CFU g-1 soil at harvest during kharif and summer, 

respectively) with jeevamrutha application under capsicum crop. 

Similarly in case of chilli Gangadhar et al. (2020) [16] revealed 

that application of jeevamrutha at 2000 L ha-1 resulted in higher 

microbial population in soil viz., bacteria (28.27 and 31.59 × 105 

CFU g-1 soil), actinomycetes (24.32 and 26.82 × 103 CFU g-1 

soil), fungi (17.63 and 20.46 × 104 CFU g-1 soil) and PSB (33.76 

and 34.83 × 105 CFU g-1 soil) during both 2017 and 2018, 
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respectively as compared to microbial consortia and NCOF 

decomposer application. 
 

Conclusion 

The improved performance of liquid organic manures either 

applied alone or in combination with the bulky organic manures 

or chemical fertilizers was noticed in all the studies with respect 

to growth, yield, quality and nutrient uptake of different 

agriculture and horticulture crops. Also these liquid organic 

manures play an important role in sustaining the soil health 

through improved soil available nutrients and increased 

beneficial microbial population. Thus, use of liquid organic 

manures helps to avoid the dependency of farmers on chemical 
fertilizers and provide a way for sustaining the crop productivity 

in agriculture.  
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