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Natural farming system (NFS) is one of the traditional cultivation methods to cut down production costs as well as 
dependence on external inputs. Being considered as an agro-ecologically diverse farming practice, it brings a host of 
ecological and social benefits. In order to know the sustainance of natural farming practice, field experiments were 
conducted at Zonal Agriculture Research Station (ZARS), V.C. Farm, Mandya, Karnataka, India for consecutive years 
(2019 to 2022). The experiments were laid out in a randomized complete block design comprised of five replication and four 
different farming practices as treatments namely, absolute control (AC), organic production system (OPS), Natural farming 
system (NFS) and recommended package of practice (RPP) of UAS, GKVK, Bengaluru. The pooled data of farming 
practices indicated significant variation in growth, yield and nutrient uptake, among farming practices significantly higher 
growth, yield and nutrient uptake were recorded with RPP both in green gram and paddy. The results of four years pooled 
data indicated that compared to conventional farming practice, natural farming recorded decreased yield of 134 (23.53%) 
and 3350 kg ha-1 (74.49%) in green gram and paddy, respectively. Also recorded 33.38% and 30.23% weed control 
efficiency by mulching in green gram and paddy, respectively. Based on this study we found that low nutrient demanding 
crops such as green gram (Pulses) are more suitable under natural farming compared high nutrient demanding crops viz., 
Paddy. Yields under natural farming can be enhanced by application of Farm yard manure and other natural sources for 
plant nutrition. 
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In India, food grains occupy 65% of total gross 
cropped area comprising cereals and pulses in about 
50% and 14%, respectively. India is the largest 
producer, importer and consumer of pulses. The 
demand–supply gap is expected to grow further if the 
level of production of pulses in India is not increased. 
The per capita availability of pulses declined steadily 
on account of sluggish growth in the production of 
pulses. To fulfil the growing demand of pulses in the 
country, dependence on imports is rising1. Presently it 
covers an area 28.78 million ha of pulse with the 
annual production of 25.46 million tonnes and an 
average productivity of 885 kg/ha2. Among the grain 
legumes, green gram [Vigna radiata (L.)], commonly 
known as mung bean is an excellent source of high-
quality protein. It contains about 25% protein with high 
digestibility3. Green gram covers an area of 34.80 lakh 
ha with 3.15 million tonnes production in the year of 

2021-224. There is a substantial scope of summer green 
gram cultivation in marginal lands. Besides having 
vital aspects like, very little or no infestation of insect 
pest and disease, short duration, improves the soil 
health and fertility due to addition of organic matter 
and about 30-50 kg ha-1 nitrogenfixation5. 

Rice (Oryza sativa L.) is one of the most important 
food crops in the world and staple food for more than 
50% of the global population. Being the major source 
of food after wheat, it meets 43% of calorie 
requirement of more than two third of the Indian 
population. In India, it is grown in an area of about 
46 m ha with a total production of 125 m t and 
productivity of 4.08 t/ha6. Direct seeded rice (DSR) is 
the viable option for mitigating soil degradation with 
scientific based water management. DSR refers to the 
process of establishing a rice crop from seeds sown in 
the field rather than by transplanting seedlings from the 
nursery. Direct seeding offers certain advantages like 
saving irrigation water, labour, energy, time, reduces 
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emission of greenhouse-gases, better growth of 
succeeding crops, etc. The share of water for 
agriculture is declining very fast because of the 
increasing population, lowering of the water table, 
declining water quality, inefficient irrigation systems 
and competition with non-agricultural sectors. In Asia, 
the share of water in agriculture declined from 98% in 
1900 to 80% in 2000, and it further decline to 72% by 
20207. Hence direct seeded rice is viable option where 
it demands less water than transplanted paddy. 

Cropping system has attained substantial 
significance in intensified agriculture in world as well 
as in India, to overcome the drawbacks of single 
cropping system to exploit the soil intensively for 
enhanced food production. Cultivation of rabi urdbean 
and mungbean in coastal regions of South India is 
being practiced since long but it could get momentum 
and expanded only after development of powdery 
mildew resistant genotypes such as LBG 17, LBG 402, 
LBG 611 and LBG 22 having high yield potential. 
Development of these varieties in late eighties has 
revolutionized urdbean and mungbean cultivation in 
rice fallow especially in Andhra Pradesh. This system 
is highly productive and stable besides its benefits 
through improvement in soil health. This cropping 
system is now being practiced in other states like 
Odisha, Tamil Nadu and Karnataka8. 

Conventional farming uses synthetic chemicals 
where they cause severe effects on the natural 
environment such as increased greenhouse gas 
emissions, soil erosion, water pollution, and threatens 
human and other animal health. Whereas, organic 
farming avoids these synthetic chemicals and causes 
minimum effect on environment but it depends on huge 
bulky organic manure where it is difficult to meet 
manures requirement to all the farmers and it depends on 
external inputs which makes burden to small farmers to 
invest more, however natural farming is best solution for 
this where it has overcome the problems of conventional 
and organic farming. In India most of paddy and green 
gram area under conventional farming, paddy alone 
receives 18% pesticide9 and 37% fertilizer10. 

Natural farming is a system developed in the 1980s 
by Indian farmer, agricultural scientist and extension 
personnel Subhash Palekar who established Natural 
farming system (NFS) after a period of self-study 
of the Vedas (the oldest of the Hindu scriptures), 
organic farming and conventional agricultural 
science, testing methods on his farm and 
named as zero budget natural farming. The phrase 

‘zero budget’ refers to the aim of achieving dramatic 
cuts in production costs by ending dependence on 
external synthetic inputs and agricultural credit. It is 
not meant to signify ‘zero costs’. Instead, as 
practicing farmers clarify, it is meant to signify that 
‘the need for external financing is zero and that any 
costs incurred can be offset by a diversified source of 
income’11. In this method soil is supplemented with 
the microbial consortium like Beejamrutha and 
Jeevamrutha to accelerate the proliferation of soil 
micro flora which is beneficial to soil organic matter 
enrichment. The philosophy of the natural farming 
is to nurture the growth of beneficial microorganisms 
without using external manure and chemical 
pesticides. Soil microorganisms play a major role in 
improving soil fertility, as they involve in the 
recycling of nutrients like carbon and nitrogen, which 
are required for plant growth12. Consortium of 
beneficial micro-organisms in jeevamrutha converts 
the nutrients which are in immobilised form into 
dissolved form, when it is inoculated to the soil. 
Jeevamrutha is either sprayed or sprinkled on the crop 
field. In addition to these, farmers reduce or avoid the 
application of synthetic pesticides, relying instead on 
traditional preparations neemastra and brahmastra 
etc., for controlling fungus and insect pests, sourced 
from locally available trees and plants such as neem, 
chili, garlic and tobacco13. Natural farming has so far 
been adopted most prominently in the states of 
Maharashtra, Himachal Pradesh, Andhra Pradesh and 
in Karnataka. Adoption in Karnataka has been 
achieved through a grassroots social movement, 
initially spearheaded in 2002 by the Karnataka Rajya 
Raitha Sangha14. However, the information on use of 
beejamrutha, jeevamrutha and ghanjeevamrutha for 
production of green gram and rice is meagre and there 
are no scientific evidences on natural farming which 
is proposed by Subhash Palekar. So, in order to 
validate the natural farming the present investigation 
was carried out and this paper reports the response of 
green gram-rice to natural farming in comparison with 
other farming practices. 

Materials and Methods 
Experimental site 

The experiment was under taken with a view of 
comparing natural farming with other farming 
practice in green gram and Paddy (direct seeded rice) 
at G block, ZARS, VC farm, Mandya which come 
under southern dry zone of Karnataka (India). 
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Geographically the centre is placed between 12’45’ to 
13’57’ North latitude and 76’45’ to 78’24’ East 
longitude and it is at an altitude of 695 m above MSL. 
The centre received 986 mm mean annual rainfall in 
54 rainy days and is unevenly distributed. Hence, crop 
was fully raised under external irrigation from 
Krishna Raja Sagar Dam. The experiments were 
under taken during summer (Green gram) and kharif 
(Paddy) of 2019, 2020, 2021 and 2022. 

Soil physical and chemical properties 
The soil at the experimental site was sandy loam 

with neutral pH (7.4), normal electrical conductivity 
(0.12 dS m-1), low organic carbon (4.9 g kg-1), 
medium available nitrogen (340.03 kg ha-1), medium 
phosphorus (35.18 kg ha-1) and low potassium content 
(165.17 kg ha-1) and details of protocol mentioned in 
Table 1. 

Experimental details 
The experiment comprising of four treatments and 

laid out in a randomized block design with five 
replications using KKM-3 of green gram in summer 

and KMP-1001 of paddy in kharif were sown at the 
spacing of 30 cm × 10 cm. Area of gross and net plot 
was 108 m2 (9 m × 12 m) and 87.36 m2 (7.8 m × 11.2 
m), respectively. The treatments comprised of T1: 
Absolute control (AC); T2: Organic production system 
(OPS); T3: Natural Farming system-protocol as given 
by Shri. Subhash Palekar (NFS); T4: Recommended 
package of practices, UAS, GKVK, Bengaluru (RPP). 
Details of each treatment are mentioned in Table 2. 

The major four principles of ZBNF are,  
(1) Beejamrutha: A solution of concoction

prepared from locally available natural resources for 
the purpose of treatment for seeds, seedlings or any 
planting material. It reduces the possibility of seed 
infestation by pests and protects young roots from 
fungus, soil-borne diseases and seed-borne diseases. 
The ingredient includes, dung and urine from the 
indigenous breed cow and act as a powerful fungicide 
and anti-bacterial agent, respectively. 

(2) Jeevamrutha: Fermented microbial culture
prepared from locally available natural resources for 
the purpose of being applied to the soils/plants at 
different stages of their growth. It is a form of bio-
fertilizer, a catalytic agent, promoting microorganism 
and earthworm activity in the soil. The fermentation 
process (48 h) multiplies aerobic and anaerobic 
bacteria present in the cow dung and urine, as they 
utilize organic ingredients and a handful of undisturbed 
soil acts as inoculate of native species of microbes and 
organisms. Its application acts as a preventive measure 
against fungal and bacterial diseases. It can be applied 
through irrigation water or through foliar spray. 

(3) Acchadana/Mulching: It conserves soil and
water, facilitates aeration and promotes water retention. 

Table 2 — Treatment details 

Treatments Green gram Paddy 
T1 Only sowing of seeds. Only sowing of seeds. 
T2 FYM applied based on N equivalent (25 kg N ha-1) + 

mulching with paddy straw (4t ha-1) + weeding at 30 DAS, 
earthing up at 45 DAS. 

FYM applied based on N equivalent (100 kg N ha-1) + 
mulching with paddy straw (4 t ha-1) + weeding at 30 DAS.  

T3 Ghanajeevamrutha (1000 kg ha-1) + Beejamrutha seed 
treatment + Jeevamrutha at 15 days interval (500 liters ha-1) 
+ mulching with paddy straw (4t ha-1) at 30 DAS.

Ghanajeevamrutha (1000 kg ha-1) + Beejamrutha seed 
treatment +Jeevamrutha at 15 days interval (500 liters ha-1) + 
mulching with paddy straw (4t ha-1) at 30 DAS. 

T4 FYM (7.5 t ha-1) + N: P2O5: K2O (25:50:50 kg ha-1 ) as
basal dose + earthing up at 45 DAS.

FYM application (10 t ha-1) +N: P2O5 : K2O (100:50:50 kg 
ha- 1) recommended dose of nitrogen applied as 50% N and
100% P as basal, Remaining 50% N was applied at tillering
& panicle initiation stage at equal splits, potassium was
applied as 50% basal + 50% tillering and Spraying of pre-
emergence herbicide (bensulfuron methyl 0.6% +
pretilachlor 6% GR @ 10 kg /ha) at 2-3 DAS and post 
emergence herbicide (bispyribac sodium 10% SC
@ 200 mL / ha) at 30 DAS and one hand weeding.  

Table 1 — Standard protocol used for soil physico-chemical
properties analysis 

 Particulars Method Used 
1 Mechanical composition International pipette method15 
2 pH (1:2, soil: water) pH meter (Jackson, 1973)16 
3 Electrical conductivity  

(dS m-1) (1:2 soil: water) 
Conductivity bridge method 
(Richards, 1954)17 

4 Organic carbon (%) Walkley and Black (Jackson, 
1973)16

5 Available N (kg ha-1) Alkaline permanganate method18 
6 Available P2O5 (kg ha-1) Olsen’s method19 
7 Available K2O (kg ha-1) Flame photometric method17 
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a) Biomass mulching: The application of dry organic
matter along with Jeevamrutha will improve soil
fertility through decomposition and humus formation,
and it will also suppress the growth of weeds. b) Live
mulching: The inter-cropping or mixed-cropping by
combining monocots with dicots, creates a symbiotic
relationship because monocots will supply elements
like potash, phosphate, and sulphur, while dicots helps
in nitrogen-fixation.

(4) Whapasa/Moisture: The natural farming
adoption helps to maintain appropriate water and air 
in the soil or the relevance of soil moisture. 

Data collection 

Plant growth 
Plant height was measured by selecting five 

random plants from each net plot, tagging the selected 
plants and recording plant height at monthly intervals 
from sowing to harvest. For the measurement of plant 
height, length from the ground surface of plants to the 
base of the completely opened leaf before the heading 
stage and after the heading stage was taken up to the 
top point of the ear head of the main shoot. The 
number of tillers and leaves was counted randomly 
tagged five hills at monthly intervals beginning on 30 
DAS in paddy similarly number of branches and 
leaves were count in green gram by randomly tagged 
five plants. 

Yield attributes 
At the time of harvest, five tagged random plants 

were chosen for estimation of pods per plant then 
counted number of pods in each of five plants later 
five pods from each plant were selected and counted 
the number of seeds per pod. In paddy, panicle length 
was determined from the base of panicle to the tip of 
panicle from five plants of each treatment. Similarly, 
panicle weight we measured by taking tagged five 
panicle from each treatment. Yield was calculated by 
harvesting net plot plant of each treatment and later 
converted into hector both in green gram and paddy. 
From yield, 100 seeds were selected and weighted 
by each treatment with five replications to measure 
test weight. 

Weed control efficiency 
Numbers of weeds were counted from one meter 

square area by randomly thrown one meter square plate 
in net plot of each treatment. Weed control efficiency 
was worked out by using the formula suggested by Mani 
et al. (1973)20 and expressed in percentage. 

WCE= 

Weed count from unweeded plot 
-Weed count from treatment plot × 100
Weed count from unweeded plot 

Soil chemical studies and Nutrient balance sheet 
After harvested of each crop (Green gram-Paddy), 

soil samples were taken from each net treated plot at a 
depth of 0- 15 cm to measure soil chemical properties. 
Following the same protocol as Table 1, these soil 
samples were dried and examined for pH, EC, OC, 
available nitrogen, phosphorus and potassium by 
using suitable reagents used in standard procedures as 
mentioned in Table 1. Nutrient balance sheet was 
worked by subtracting initial soil sample N, P2O5 and 
K2O and final available N, P2O5 and K2O after four 
years of experimentation. 

Statistical analysis 
The data collected on different traits was 

statistically analysed using the standard procedure and 
the results were tested with F test at five percent level 
of significance as given by Gomez and Gomez 
(1984)21 with help of Opstat software 
(http://14.139.232.166/opstat). The critical difference 
was used to compare treatment means. 

Results and Discussion 

Growth and yield parameters of green gram 
The results of four years pooled data revealed that 

growth parameters of green gram varied significantly 
(Table 3). Green gram RPP recorded tallest plant 
(34.85 cm), greater number of branches (5.68 plant-1) 
and leaves (20.69 plant-1). Contrarily, shortest plant, 
lesser number of branches and leaves were recorded 
with AC. Whereas, NFS recorded 30.32 cm of plant 
height, 5.07 branches and 17.34 leaves per plant. The 
higher growth parameters in RPP due to supply of 
readily available nutrient to plant where NFS didn’t 
meet the nutrient requirement as jeevamrutha and 
ghanajeevamrutha contain lower amount of nutrients. 
These results are in conformity with the findings of 
Muwal and Dhaked (2022)22. 

Similarly, significant variation in yield parameters 
of green gram was observed during 2019, 2020, 2021, 
2022 and pooled (Table 4). Pooled data of green gram 
recommended package of practices (RPP) recorded 
maximum number of pods per plant (22.11), seeds per 
pod (12.87) and test weight (4.12 g). Compared to 
RPP, NFS recorded lesser number of pods per plant, 
seeds per pod and test weight. Similarly higher seed 
yield was recorded with RPP during (536 kg ha-1). 
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Same trend was followed during four years of 
experimentation. Higher source area viz., number of 
leaves and number of branches that resulted higher sink 
viz., number of pods and seeds in RPP. Similarly, 
Anon. (2023)23 Bhargavi et al. (2021)24 reported that 
RPP recorded higher yield than beejamrutha, 
jeevamrutha, ghanajeevamrutha and combination of all. 

Growth and yield parameters of paddy 
Paddy growth parameters viz., plant height, 

tillers and leaves were observed significantly higher 
under RPP in pooled (102.80 cm, 15.86 hill-1, 67.62 
hill-1, respectively) whereas, AC registered lower 
growth parameters (Table 5). Growth parameters of 
NFS were significantly underperformed than RPP 
whereas, it recorded 55.13 cm plant height, 3.15 
tillers per hill and 15.71 leaves per hill. Paddy is 

nutrient exhaustive crop where the nutrient demand 
was met by RPP which resulted better growth 
compared to other farming systems. Similar results 
were reported by Anisuzzaman et al., (2021)25. 

As like growth parameters, yield attributing 
characters viz., panicle length, panicle weight and 
test weight were found superior in RPP (20.00 cm, 
2.57 g and 20.23 g, respectively) over OPS, NFS 
and AC (Table 6). Similar trend was followed 
during four years of experimentation. Higher yield 
parameters were due to higher growth parameters 
which increases the photosynthetic area of 
plant and also makes better utilization of solar 
radiation. Even lower weed competition for water, 
nutrients, space and solar energy in RPP 
makes better outperformed compared to NFS. These 
studies are in line with Veeranna et al., (2023)26 and 

Table 3 — Growth attributes as influenced by different farming practices in green gram at harvest 

At harvest Plant height (cm) 
Mean 

No. of branches per plant 
Mean 

No. of leaves per plant 
Mean 

2019 2020 2021 2022 pooled 2019 2020 2021 2022 pooled 2019 2020 2021 2022 pooled 
AC 26.20 26.06 23.64 22.92 24.71 3.42 4.84 4.12 3.94 4.08 15.20 15.12 13.24 13.21 14.19 
OPS 33.60 34.22 27.98 34.82 32.66 5.26 5.66 5.48 5.51 5.48 18.90 17.44 18.06 21.58 18.99 
NFS 31.40 30.06 26.18 33.63 30.32 4.96 5.24 4.80 5.29 5.07 18.54 16.90 14.80 19.13 17.34 
RPP 35.60 36.36 29.08 38.34 34.85 5.44 5.78 5.60 5.88 5.68 21.16 17.62 19.04 24.93 20.69 
S. Em. ± 1.50 1.10 0.70 0.92 0.50 0.20 0.09 0.20 0.42 0.16 1.00 0.30 0.70 0.51 0.38 
C.D.
(p=0.05)

4.70 3.40 2.20 2.71 1.48 0.80 0.20 0.60 1.24 0.46 3.10 0.90 2.10 1.51 1.12 

AC: Absolute control      OPS: Organic production system     NFS: Natural Farming system     RPP: Recommended package of practices 

Table 4 — Yield and yield attributes as influenced by different farming practices in green gram 

No. pods per plant 
Mean 

No. of seeds per pod 
Mean 

Test weight (g) 
Mean 

2019 2020 2021 2022 pooled 2019 2020 2021 2022 pooled 2019 2020 2021 2022 pooled 
AC 15.80 13.56 9.40 9.55 12.05 9.44 10.10 10.44 9.86 9.96 3.16 3.65 3.93 3.68 3.60 
OPS 21.20 20.04 19.84 22.33 20.85 11.38 12.90 12.28 13.36 12.48 3.86 4.11 4.00 4.16 4.04 
NFS 20.80 16.06 14.22 16.66 16.94 10.52 11.62 11.88 12.22 11.56 3.78 3.82 3.92 3.95 3.87 
RPP 21.80 22.44 20.84 23.35 22.11 11.66 13.20 12.96 13.65 12.87 3.90 4.26 4.03 4.29 4.12 
S.Em. ± 1.00 0.80 1.00 0.20 0.41 0.50 0.35 0.30 0.42 0.22 0.05 0.04 0.06 0.09 0.04 
C.D.
(p=0.05)

3.30 2.40 3.10 0.59 1.20 1.50 1.06 1.10 1.25 0.63 0.10 0.10 NS 0.27 0.12 

AC: Absolute control      OPS: Organic production system      NFS: Natural Farming system      RPP: Recommended package of practices 

Table 5 — Growth attributes as influenced by different farming practices in paddy at harvest 

At harvest Plant height (cm) 
Mean 

No. of tillers/ hill 
Mean 

No. of leaves/ hill 
Mean 

2019 2020 2021 2022 pooled 2019 2020 2021 2022 pooled 2019 2020 2021 2022 pooled 
AC 38.82 31.86 46.20 48.48 41.34 3.50 1.82 1.60 2.66 2.40 15.08 7.94 12.10 11.85 11.74 
OPS 69.16 78.86 82.25 78.96 77.31 7.34 7.36 7.80 7.08 7.39 30.58 39.20 25.30 31.47 31.64 
NFS 55.32 39.64 57.20 68.35 55.13 4.20 2.36 2.30 3.73 3.15 22.56 10.06 11.24 18.98 15.71 
RPP 85.56 104.26 110.37 111.01 102.80 15.48 15.60 16.40 15.97 15.86 52.18 78.50 69.97 69.83 67.62 
S.Em. ± 1.93 1.12 1.33 2.27 0.80 0.45 0.20 0.1 0.31 0.17 2.15 0.90 0.81 1.85 0.88 
C.D.
(p=0.05)

5.88 3.40 3.98 6.68 2.35 1.35 0.59 0.5 0.92 0.50 6.45 2.71 2.43 5.46 2.60 

AC: Absolute control      OPS: Organic production system      NFS: Natural Farming system      RPP: Recommended package of practices 
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Salam et al., (2020)27 they reported that chemical 
weed management and hand weeding performed 
better than no weeding. 
Influence of different farming practice on WCE 

In the present study, different farming system 
has different way of weed management practice, 
whereas in NFS weed growth is mainly suppressed 
by mulching. Result of the four-year 
experimentation shows higher WCE with green 
gram RPP at 60 DAS (74.68%) followed by OPS 
(65.73%). Least WCE recorded with NFS, this 
showed mulching alone can suppress weed 
growth up to 33.38% (Fig. 1a). Similarly, 
paddy RPP noticed higher weed control 
efficiency (86.35%) followed by OPS (64.14). 

Mulching in paddy NFS supress the weed growth 
up to 30.23% (Fig. 1b). Higher WCE in RPP is due 
integrated weed management approach by chemical 
and physical method of control weeds which is 
quick and effective. Similar results were reported by 
Kashyap et al., (2022)28. 

Among the crops, higher WCE in NFS was noticed 
with green gram compared to direct seed rice because it 
grows faster and cover the surface which causes weed 
smothering effect whereas, rice grow slowly at initial 
stage. Similarly, results were reported by 
Adarsh et al., (2019)29 who reported that weed 
smothering efficiency of pulses is higher than cereals. 

Influence of different farming practice on Nutrient uptake 
and balance sheet  

The nutrient uptake by crop is a function of the 
nutrient concentration in plant and the dry matter 
accumulation per unit area. The nutrient uptake by crop 
had influenced significantly by the production systems 
(Fig. 2). Among the production systems in green 
gram, organic farming system (OFS) and natural 
farming system (NFS) recorded 15.5, 11.3 & 13.1; 
34.1, 30.3 & 29.8% lower uptake of nitrogen, 
phosphorus and potassium respectively as compared 
to RPP. Similar trend was also noticed in paddy. 
However, paddy is nutrient exhaustive crop where it 

Table 6 — Yield and yield attributes as influenced by different farming practices in paddy 

Panicle length (cm) 
Mean 

Panicle weight (g) 
Mean 

Test weight (g) 
Mean 

2019 2020 2021 2022 pooled 2019 2020 2021 2022 pooled 2019 2020 2021 2022 pooled 
AC 9.48 10.56 10.50 7.44 9.50 0.70 0.53 0.64 0.70 0.64 17.0 15.6 17.2 14.29 16.03 
OPS 17.02 18.29 17.20 15.12 16.91 2.23 2.47 1.60 1.67 1.99 18.6 17.4 18.7 17.69 18.09 
NFS 15.62 13.50 14.80 16.12 15.01 1.35 0.85 1.70 1.79 1.42 17.8 16.6 16.8 17.04 16.97 
RPP 19.00 22.09 21.16 18.74 20.00 2.59 3.44 2.07 2.19 2.57 19.0 18.7 22.9 20.29 20.23 
S.Em. ± 0.4 0.1 0.37 0.45 0.20 0.15 0.04 0.04 0.04 0.04 0.06 0.10 0.4 0.96 0.29 
C.D.
(P=0.05)

1.2 0.42 1.11 1.33 0.59 0.45 0.13 0.11 0.13 0.11 0.2 0.3 1.1 2.83 0.85 

AC: Absolute control      OPS: Organic production system      NFS: Natural Farming system      RPP: Recommended package of practices 

Fig. 1a — Weed control efficiency by different farming practice
in green gram 

Fig. 1b — Weed control efficiency by different farming practice
in paddy 

Fig. 2 — Nutrient uptake as influenced by different farming
practices in green gram-paddy cropping system (Pooled data) 
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recorded higher uptake of nutrients than the green 
gram. The readily available nutrient in soil through 
inorganic farming systems enhances the uptake of 
nutrients by the crops. The recommended dose of 
fertilizer with FYM was attributed to ready 
availability of nutrients and also balanced nutrition 
enhanced the synergistic effect on uptake of other 
plant nutrients30. While in organic and natural 
farming system depending on decomposition and 
mineralization of manures delay the availability 
of nutrients, might be the probable reasons for 
lower uptake of nutrients as compared to inorganic 
farming system. 

The nutrient balance sheet was worked out under 
various farming system by growing legume – cereal 
cropping system after 8th crop cycle (Fig. 3). In the 
present study, the available nitrogen was depleted 
due to various loss viz., leaching, volatilization, 
denitrification and microbial fixation in addition to 
crop demand. The loss of available nitrogen was 
more in NFS compared to OFS and INS due to less 
supplementation of high required nitrogen. The 
phosphorus content was gained in all the farming 
systems, the increased microbial activity and 
microbial population in manure treated plots (OFS 
& NFS) were responsible for solubilisation of 
native inorganic phosphate. While the potassium 
was increased due to mulching of paddy straw and 
also K bearing minerals viz., orthoclase feldspar 
and mica undergoes mineralization and 
decomposition by enhanced microbial activity. The 
results clearly indicated that irrespective of farming 
system, there is need of supplementing nitrogen 
rich manures/ fertilizers which are resistant to 
various losses to maintain optimum soil fertility 
and also fulfil the crop demand. 

Comparison of pulse and cereal performance in the 
Natural farming 

Generally, crops required essential nutrients to 
complete their life cycle; nitrogen, phosphorus and 
potassium in large quantity, if deficiencies of these 
nutrients causes major effect on growth and 
development of the crop. Performance of the crop is 
good when it has minimum competition for 
natural resources such as space, water, nutrients and 
solar energy. 

Results of Figure 4 revealed that RPP registered 
higher yield over NFS during four years of 
experimentation and pooled data. Green gram NFS 
recorded 1.84, 38.48, 35.28, 15.44 and 18.76% 
decrease in yield over RPP in the year 2019, 2020, 
2021, 2022 and pooled, respectively. Similarly, paddy 
in the NFS recorded 55.62, 79.30, 80.39, 71.97 and 
74.49 per decrease in yield over RPP in the year 2019, 
2020, 2021, 2022 and pooled, respectively. Over the 
years yield gap between RPP and NFS was wider in 
paddy because of higher nutrient mining by paddy 
followed by lower supplement of nutrients through 
jeevamrutha and ghanajevamrutha along with higher 
weed competition. However green gram performs 
better than paddy as gap between RPP and NFS is 
lesser and over the years showed decreasing trend. 
This is because green gram is less nutrient demand 
crop, ability to fix atmospheric nitrogen and covers 
ground quickly causes weed smothering effect. 
Nutrient supplementation and weed competition are 
major limitations for the growth and productivity of 
paddy and green gram in natural farming. The 
inclusion of two to three hand weeding sessions and 
supplementation with locally available manures, such 

Fig. 3 — Nutrient balance sheet as influenced by different
farming practices in green gram-paddy cropping system 

Fig. 4 — Influence of natural farming and recommended package
of practice on yield of green gram-paddy and per cent decrease in 
the natural farming yield over recommended package 
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as farmyard manure and crop compost etc, can 
enhance the yield potential of natural farming to the 
level of conventional practices. 
 

Conclusion 
Among the farming practices, conventional farming 

followed by organic farming recorded significantly 
higher growth, yield and weed controlling index 
compared to natural farming practice. In natural farming, 
percent reduction in yield of green gram is lesser than 
paddy when compared to conventional practice because 
green gram requires lesser nutrition, ability to fix 
atmospheric nitrogen and weed smothering effect. The 
practice of this natural farming system can be adopted in 
low nutrient demanding crops like green gram and 
difficult to adopt for high nutrient demanding crops but 
addition of more nutrients through natural sources such 
as farm yard manure and other wastes can enhance the 
productivity of the crops. 
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