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Abstract 
The organic inputs have played a decisive role in modifying different plant characters. Organics like 

Panchakavya and PPFM have been widely used for improving quality and yield in different horticultural 

crops. Panchagavya, methylobacteria and humic acid are improving the growth of green vegetables 

particularly amaranthus a major green cultivated in India. Above mentioned organics have effect on 

plants growth by improving nutritional status of plants. The effect of some organics on growth and 

development of plants is reviewed here. 
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Introduction 
The organic inputs have played a decisive role in modifying different plant characters. 

Organics like Panchakavya and PPFM have been widely used for improving quality and yield 

in different horticultural crops. The effect of some organics on growth and development of 

plants is reviewed here. 

 

Botanical description of Amaranthus 

Annual, erect or decumbent herbs; leaves alternate, narrowed to the base, entire or lobbed. 

Flowers small, monoecious, in axillary clusters or dense, terminal panicles; bracts herbaceous, 

often persistent; bracteoles 2. Male flower- perianth of 5, rarely 1- 3 membranous equal or 

nearly equal, ovate, lanceolate segments. Stamens 5, rarely 1- 3; filaments free, subulate or 

filiform; anthers oblong or linear, 2- celled. Female perianth- segments oblong or spathulate, 

in fruit erect, sometimes coriaceous and usually persistent. Carpels forming an ovoid, 

compressed, 1-celled ovary; ovule solitary, subsessile, erect, style short or 0; stigma 2-3, 

subulate or filiform, hirsute or papillose. Fruit an orbicular or ovoid, compressed utricle, or a 

circumscissile, membranous or coriaceous capsule, with entire or 2-3 toothed apex. Seed erect, 

orbicular, compressed; testa crustaceous; embryo annular, enclosing the floury albumen, 

cotyledons linear; radical inferior (Prain, 2004) [1].  

Amaranthussp belongs to the family Amaranthaceae, which consists of about 65 genera and 

900 species (Robertson, 1981) [2]. Amaranthus is a genus of wide global distribution, and 

members of the genus can be found in tropical and temperate regions all over the world. The 

genus contains about 75 wild, weedy and domesticated species (Sauer, 1993) [3]. 

A survey of the literature, undertaken in connection with a study of the karyotypes of the 

dioecious species of Amaranthus (Grant, 1959) [4], revealed that very few chromosome 

numbers determination had been made in the genus and that certain discrepancies existed 

(Darlington and Wylie, 1955) [5]. On the basis of the karyotypic analysis Sharma and Banik 

(1965) [6] have discussed interrelationships in family Amaranthaceae. All these Indian workers 

have reported n=17 in all the species of Amaranthus L. without variations. 

Most amaranth species are C4 plants. They generally use the Calvin cycle or C4 pathways. But 

in some cases modification occurs in normal C4 photosynthesis which carries the specialized 

C4 pathway. There are several workers who have done on both C4 and C3 pathways by 

accumulating the data on chloroplast and carbohydrate (National Research Council, 1984) [7]. 
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Effect of panchagavya on plants 

Plant growth substrates present in Panchakavya treated soil 

help to bring rapid changes in phenotypes of plants and also 

improves the growth and ultimately improves the productivity 

of Spinach (Kumar et al., 2014) [8]. 

A field experiment was conducted to find the variation in 

biochemical, growth, and yield parameters of Abelmoschus 

esculentus under different concentrations (Control, 1%, 3%, 

5% and 7%) of panchagavya, and physic-chemical and 

biochemical properties were increased in 3% concentration. 

Since there was increase in growth and yield parameters at 

low concentration of panchagavya, it is recommended that the 

panchagavya can be used for spray after diluted properly to 

3%. 

Sailaja et.al., (2014) [9] recorded that there is an increase in 

biomass (301%), shoot length (88.53 %) and root length 

(71.03 %) in panchagavya treated spinach plants (Spinacia 

oleracea) over control.  

Swaminathan et al. (2007) [10] and Natarjan (2002) [11] stated 

that few farmers in the southern parts of India have used 

modified formulations of Panchagavya and found them to 

enhance the biological efficiency of the crop plants and the 

quality of fruits and vegetables. 

Panchakavya is obtained from five major cowproducts.These 

substances play the role of promoting of growth & providing 

immunity in plant system. Panchakavya also contains macro 

& micro – nutrients (Gowthami et al., 2014) [12] 

 

Effect of PPFM on plants 

Methylobacterium spp. are a group of bacteria known as Pink 

Pigmented Facultative Methylotrophs or PPFMs, strict 

aerobic gram negative rods, able to grow on C1 compounds 

such as methanol, formate, formaldehyde, and methylamine 

as well as on a variety of C2, C3 and C4 compounds (Lidstrom, 

2001) [13]. 

Evidence for the role of phytohormone synthesis of auxin, 

cytokinin and ACC deaminase (Madhaiyan et al., 2006) [14] by 

Methylobacterium sp. and its plant growth promoting activity 

from the studies of Holland (1997) [15] showed this genera can 

be exploited for its endophytic association and diazotrophic 

property (Sy et al., 2001) [16]. 

Basile et al. (1969) [17] first demonstrated the growth 

enhancing effects of PPFMs on plants in a tissue culture 

system where they produced vitamin B12 and stimulated the 

growth of a liverwort, Scapania nemorosa. Interestingly 

PPFMs were also reported to produce growth hormones viz, 

cytokinins (zeatin, trans-zeatin and trans-zeatin riboside) 

(Koenig et al., 2002) [18]. and auxins (indole-3- acetic acid, 

indole-3- pyruvic acid and indole-3- butyric acid) (Ivanova et 

al., 2001 [18]; Omer et al., 2004 [20]). They have also been 

shown to stimulate seed germination and plant growth (Corpe 

and Basile, 1982) [21]. 

The seedling weight and shoot length of Nicotiana tabacum, 

Lycopersicon esculentum, Sinapis alba, and Fragaria vesca 

increased significantly in the presence of the pink-pigmented 

facultative methylotroph (PPFM) strain Methylobacterium 

extorquens ME4 (Abanda., 2006) [22]. 

 

Effect of Humic acid on plants  

Humic acids are heterogeneous, which include in the same 

macromolecule, hydrophilic acidic functional groups and 

hydrophobic groups. Humic acid hydrophilic groups attract 

hydration, thus increasing the water retention capacity in soils 

(Stevenson, 1994) [23]. 

Humic acids have been shown to stimulate plant growth and 

consequently yield by acting on mechanisms involved in: cell 

respiration, photosynthesis, protein synthesis, water and 

nutrient uptake, enzyme activities (Chen, 2004) [24]. 

Humic substances have a very strong influence on the growth 

of plant roots. When humic and fulvic acids are applied on the 

soil, enhancement of root initiation and increased root growth 

may be observed (Pettit, 2004) [25]. 

Duplessis and Mackenzie (1983) [26] found that the grain yield 

of legumes, such as mung bean (mash bean=moong) (Vigna 

radiate L.), soybean (Glycine max L.) and pea (Pisumsativum 

L.) (Iswaran, 1980), increased by the use of these humic 

substances. 

In Spinach, addition of 1280 mg/l of Humic acid produced 

significant increases in shoot accumulation of P, K, Ca, Mg, 

Fe, Mn & Zn as well as accumulation N, Ca, Fe, Zn & Cu in 

roots. Fresh & dry weight were also increased (David et al., 

1991) [27]. 

 

Conclusion 

On concluding the review, we can sure to utilize organics like 

panchagavya, methylobacteria and humic acid for improving 

the growth of green vegetables particularly amaranthus a 

major green cultivated in India. Above mentioned organics 

have effect on plants growth by improving nutritional status 

of plants. 
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