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ABSTRACT

Effectivity of Inhana Rational Farming (IRF) Teclogy developed by an Indian Scientist, Dr. P. D&wAs as an
effective and economarganic package of practice was evaluated at Farmers’ figidhe red laterite zone of West
Bengal taking tomato (Solanum lycopersicum) astéise crop. The experiment was laid down as per oarided
block design (RBD) with 7 treatments replicatedimes. The treatments included local farming praectiith
chemical inputs and IRF technology with varyingela$ compost. Yield under IRF Package (compost {@n4
bigha and 10 rounds spraying of solutions for plar@nagement under IRF) was 19.8 percent higher thahof
chemical practice. Post harvest analysis of soihpkes indicated an increasing trend of soil fettilespecially in
terms of soil microbial population, in the Novcoonpost treated plots as compared to ones receisfrggnical
treatment. Also higher crop response was obtaineah the organic plots as compared to the plots urtiemical
treatment which might be due to better soil-plantrient dynamics under organic management. Theysnaicated
that activation of soil system and plant physiolemyler comprehensive organic management i.e. queditnpost
application and effective plant management, carbknbetter crop performance at a lower economics@sapared
to conventional chemical practice.
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INTRODUCTION

In present day agriculture when soil quality degtamh and progressively declining productivity Hascome a
cause of serious concern, there remains littlecghbuut to adopt the organic pathway in order taireghe lost
sustainability. Despite application of huge andéneental dose of synthetic fertilizers over a prad years, the
soil nutrient reserves today indicate a depletatust[1].It is evident that low productive, nutrient depbktsoils
cannot support the desirable crop production targetich will only depend upon how well and fasil siepletion
is checked and the soil nutrient balance shiftsato® a positive value. The Herculean task cannot be
understandably achieved by the present organicifigrmethods, which follow the same principle of v&iin —
Take out’, only here the chemical inputs are stigstil by organic components. This is the reason why
conclusive solution has been achieved till date If2}his scenario, Inhana Rational Farming (IRExfAnology has
successfully demonstrated its potential as an enaradly sustainable organic package of practicéwio largest
certified organic tea estates in Assam. The prestemly aims to evaluate IRF as an effective orgpaickage of
practice for vegetable cultivation, taking tomasatlae test crop.

MATERIALS AND METHODS

Crop trial using tomatoSolanum lycopersicunvariety : Rituraj) as test crop was conductedaaters’ field at
Molebona village, Bankura District of West Bengdlring 2008 — 2009. The experiment was laid dowmpers
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randomized block design (RBD) with 7 treatmentdicaged 4 times. In the chemical farming plots)(N, P,Os and
K,0 were applied at the rate of 140 : 70 : 70 kgfh#orm of urea, single super phosphate and mudgfetash,
during final land preparation. Novcom compost w&pplied in experimental plots;,TTs, T and T, at 4 ton/ bigha,
2 ton/ bigha, 4 ton/ bigha and 6 ton/ bigha, retspely during final land preparation. All the expaental plots
received standard cultural practices. Treatmené wi®p yield data of various experimental plots evanalyzed.
Profitability in terms of net return and benefitstoatio was calculated using prevailing marketeifior various
commodities. IRF package of solutions were appdieger schedule (10 round of spraying with diffepmtentized
and energized herbal extracts) in the experimgnedsd T, Ts, T and . Crop was harvested by picking of fruits (3
times); yield and economics were calculated assferdard procedure. Value cost ratio was evaluaseper the
methodology of [3].

Treatment details :

T, : Control

T, : Recommended chemical farming practice

T3 : Only Novcom compost application (@ 4 ton/ bigha)

T4 : Only 10 round solution spray IRF.

Ts : Novcom compost application (@ 2 ton/ bigha) &@dound solution spray under IRF
Te : Novcom compost application (@ 4 ton/ bigha) &8dound solution spray under IRF
T+ : Novcom compost application (@ 6 ton/ bigha) &A8dound solution spray under IRF

Inhana Rational Farming Technology (IRF) :

Inhana Rational Farming Technology (IRF) developgd visionary Indian Scientist Dr. P. Das Biswasyunder
Director of Inhana Biosciences is a comprehensingamic package of practice to attending to sod akant
physiology development along with effective pest afisease control through alleviation of the roatise.
Objectivity of the practice was (i) Energizationtbé Soil System i.e., enabling the soil to funeti@mturally and in
the most effective way as an effective growth medior plants and (ii) Energization of the PlaBystem i.e.,
the plants become efficient in optimum ext@act utilization and assimilation of nutrients agell as
enhancement of the biochemical and structuralndefef the plant system through the activatiorhefglants host
defense mechanism. IRF utilizes various In-Houdatiems for soil and plant energization. Technolapecific
plants, which store the energy of these five baEments as well as five basic life forces, aredet in accordance
with parameters related to sunset, seasons anuligaidctors. Botanical extracts of these plantglar potentized
and energized following Element energy Activatiam®iple (E.E.A.). Each and every solution indivadly has one
or more function but when applied as a completekage the solutions work in an integrated manneingia
comprehensive result. However, since the situatiamg as per crop species and agro-climatic sitnatience IRF
also ensures need-based solutions for all probjéms

Process flowchart of IRF solutions under E.E.A priiple :

Selection of specific plants (Specific days
& specific time)

-

Alcoholic extraction (Specific plant parts in
specific time and procedure)

z

Energisation (Isolation of Energy
Components)

-

Potentization (Release of Bound Energy in
order of 10%to 10* times)

=

Combination of the activated, potentised
and energized extract

Fig. 1 : Process flow diagram

Selection of specific plants (Specific days andcfetime) — Alcoholic extraction (Specific plant parts in spiec
time and procedure} Energisation (Isolation of Energy Componentfotentization (Release of Bound Energy in
order of 18 to 10 times)» Combination of the activated, potentised and epedy extract.
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Guiding philosophy of EEA principle behind developnent of various IRF solutions :
IRF solutions are developed under the Element Bnadgivation (E.E.A.) Principle. Radiant solar egglis stored

in plants and the binded stored energy componeatexracted from energy rich plant part by a djeitraction
procedure and subsequently potentised in the @mtiae® to 1¢f, so that the activated energy forms release the
energy components when sprayed in the plant sy§tetter). Now according to the requirement différextracted
energy components are combined in desired propotiio make different solutions which regulate segjaén
physiological activities to attend the root cauSe. a numerous number of solutions can be prepasedea
requirement guided by this Element Energy ActivatRyinciple.

Analytical procedures : Analysis of compost was done as per standard latiemal protocol [5]. Soil samples
were collected from individual treatment plots, dited, sieved and analyzed for physico-chemicaatility and
microbial status as per standard procedure [6].

Table 1 : Solution used for organic plant managemerof tomato under Inhana Rational Farming (IRF) Technology

Crop management in Nursery

Sl Solution Ingredients are biologically activated& potentised extract (as per Spraying schedule
E.E.A Principle) of following herbs

1. Seed solution Calotropic procera R. & Tinospora crispa Seeds to be soaked for 15-20
minutes in the solution and then
sown in the field after air drying
(under shade).

2. NS(Ag) 1 Ficus hispida Linn. 2-3 leaf stage.

3. NS(Ag) 2 Erythrina Variegate Linn. After next 7 days.

Crop management in main field
1. B 1 Hyoscyamus niger, Ficus benghalensis & Dendrocakmtiictus 3 days after transplantation

2. B2+IB7

3. IB5+IB7

4. IB3

5. IB10+IB7

6. B 11

7. B2

8. IB 6

9. IB1+IB5
10. IB 12

Nees.

Ocimum sanctum, Calotropic procera R. & Cynodontgao (1B 2)
+ Ocimum sancturtiB7)

Cynodon dactylon & Calotropic gigantean(lB 5) + Ocimum
sanctum(IB7)

Adhatoda vasica Nees, Zingiber officinale Roscdengbellia ribs.

Costus specicus sm. & Typhora indica n{8 10) + Ocimum
sanctum(IB7)

Solanum xanthocarpum schard & Aristolochia indiéar.
Ocimum sanctum, Calotropic procera R. & Cynodontgaa
Hyoscyamus niger & Solanum Verbascifolium

Hyoscyamus niger, Ficus benghalensis & Dendrocakarstrictus

Nees. (IB 1) + Cynodon dactylon & Calotropic gigantean(IB 5)
Sida Cordifolia Linn. & Barberis asiatica Roxb. E3e.

10 days after
transplantation
20 days after
transplantation
30 days after
transplantation
40 days after
transplantation
50 days after
transplantation
60 days after
transplantation
70 days after
transplantation
80 days after
transplantation
90 days after
transplantation

3

3

3

3

days
days
days
days
days
days
days
days

days

after

after

after

after

after

after

after

after

after

RESULTS AND DISCUSSION

The compost was produced within a short period lofldys using Novcom composting method [7] utilizthg
locally available weeds, water hyacinth and farnst@aThe better quality and maturity of compost wasfirmed
through laboratory analysis where different para&msetvere tested as per U.S. Composting Council?2 280and
[9]. Crop performance under different treatmentss ve@aluated both in nursery and main field. Pre post
experimental soil quality was also analyzed to il qualitative variation in soil properties esjpdy microbial
parameters under different treatments.

Evaluation of quality of Novcom compost :
Compost samples were analyzed as per standarccptdtoevaluate the quality and maturity of Novcoompost
(Table 2). The results showed that the compost isgh quality. The reasonably high nutrient vabfeéhe compost
in terms of Total N, P and K content (1.64, 0.38 227 %, respectively, on dry weight basis) areddtandard C/N
ratio (15.4:1) indicates faster mineralization pditd. But the most important factor is the sekngrated microbial
population within compost, in the order of'4@.f.u. (1d to 1¢ times higher than any common well decomposed
compost), which might be the driving force ensuettdr post soil application effectivity. Similagsults were
obtained by [10]. Stability and phytotoxicity tesftthe compost samples confirmed it as mature &adulescompost
that is free from any phytotoxic effect [11].
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Table 2 : Quality of Novcom Compost prepared at Faners’ Field in Molebona village, Bankura, West Begal, India

No Parameter Value Sl. No. Parameter Value
1. Moisture (%) 68.8 9. C/N ratio 154:1
2. pHue (1:5) 8.55 10. Total bacterial cotint 140 x 16
3. EC(1:5)dS/m 5.13 11.  Total fungal cdunt 46 x 10
4. Organic carbon (%) 25.2 12.  Total action céunt 9.5 x18

13.  CQ evolution rate
5. CMF 217 (MgCQ — Clg OM/day) 3.94
6 Total nitrogen (%) 1.64 14.  Seedling emerge(ideof control) 142
7.  Total phosphorus (%) 0.39 15.  Root elongaérof control) 218
. 16.  Germination index
8 Total potassium (%) 2.27 (phytotoxicity bioassay) 2.83

'CMI : Compost mineralization indexicrobial count : c.f.u. per gm moist solil

A Project

lechnolng

A alidating
ation

canis
araant

piole | sehme
rpajee

Figure 2 : Initiation of Novcom Composting Heap uner the Project in farmers’ field at, Bankura,
West Bengal, in the presence of Pl - Prof. Kajal $gjupta, Dept. of Agronomy, BCKV.

Growth performance of tomato seedlings in experimetal sub plots of nursery :

Growth performance of tomato seedlings (in termg@fmination percent 7 days after showing) andopéral
measurement of plant height, number of leaves amaber of branches per plant were observed duriagstady
(Table 2). Maximum germination percent was obseiwel; plots closely followed by d/and T plots in the study
area. The germination percent in these experim@htés were 44 percent higher with respect to @nir all the
cases.

However, germination percent in chemically treafddt was only 6 to 7 percent higher than controt an
significantly lower than organically treated platfsTs, Tg and T in both the areas (Figure 3). Plant height, number
of leaves and branches per plant under differemtmnents, studied at periodical interval of 7 dag:son 7, 14"
and 2f' day revealed that the plots receiving organictineats under IRF performed better than the cheiyical
treated plots. The findings indicated that alonghvidovcom compost, Inhana nursery solution playsda role in
the growth of tomato seedlings.

Development of Plant Development Index (PDI) to asss seedling quality :

Different agronomic parameters viz. plant heigtitthg number of leaves etc., which indicate bushlthealso
reflect the effect of management undertaken th&@tately influence the bush yield potential. Howeveo
understand comparative plant development by a einvglue, plant development index calculated as tper
methodology of [12].
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Plant Development Index (PDI)

n
_ 1 100(X, — C;) 100(X,— C,) 100(X,— C,)
-~ h + + - - e e —
c, c, C
=1

n

Where X = Agronomic Parameter; C = Control

In the present study three parametsrs plant height, number of leaves and number of brasavere considered
and cumulative impact of these parameters were uneéghrough plant development index (fig. 2) whighs
significantly higher in the seedlings under organi@nagement in comparison to their chemical copatés.

Growth performance of tomato in experimental field:

Comparative growth performance of tomaia. height of the plant, branches per plant, inibiatof flowers and
fruits were periodically observed at 30 days inaérvand 38, 60", 90" and 128 days observation were
documented (Table 3). In case of all the treatmplant height steadily increased up to 90 days afhich it some
what slowed down. Number of branches in each @t increased with time, where the organicallgtted plants
showed comparatively higher numbers than the cladiyitreated ones. But the most significant fadiedowvas the
early initiation of flowers as well as fruits ingamically treated plants as compared to the chéipiteated ones.
The findings indicate that organic solutions untRF might activate the desired physiological fuont of the
plants. Another major differences observed durhrg dtudy was that the organically treated tomadmtpl showed
comparatively longer fruit bearing stage than ttediemical counter parts. The findings indicatedesigp plant
functioning under organic cultivation and in thiase solutions under IRF definitely played an imgattrole
towards enhancing the plants fruit bearing stageil&® observation in terms of effectivity of IRFlgmt
management solution on plant functioning was olesbby [13].

Table 3 : Growth performance of tomato seedlings iwlifferent treatments.

Germination % Plant’s height (cm) No. of leavesahp No. of branches / plant
Treatments < o Days after showing >
7 7 14 21 7 14 21 7 14 21
Experimental Location : BCKV Research Farm, W.B
T. 74 2.72 4.21 7.58 4 10 13 1 2 3
T 78 3.23 6.08 8.93 5 12 16 2 2 3
Ts 87 3.24 5.94 8.12 5 11 15 1 2 3
Ta 81 2.88 4.89 8.59 4 12 17 1 2 3
Ts 92 3.14 6.18 8.97 5 14 21 2 2 3
Te 94 3.60 6.19 8.98 6 15 24 2 3 4
Tz 94 3.53 6.29 9.04 6 16 25 2 3 5
C.D (P =0.05) NS 1.34 1.06 NS 2.09 6.84 NS NS 0.76
Experimental Location : Farmers’ Field at Molebonavillage, Bankura, W.B.
T. 68 2.13 457 7.57 4 9 12 1 2 3
T 66 2.79 6.12 8.91 5 11 16 2 3 3
Ts 77 2.83 5.64 8.10 4 10 16 2 2 3
Ta 72 2.20 4.79 8.57 4 11 18 1 2 3
Ts 82 3.04 6.07 8.87 5 12 20 2 3 4
Te 83 3.10 6.11 8.89 6 12 22 2 3 4
Tz 83 3.27 6.27 9.00 6 13 23 2 3 5
C.D (P =0.05) 0.89 1.72 1.07 NS 247 6.87 NS 0.75 1.03

Yield performance and economics of tomato in diffeznt treatment :

Total number of fruits (tomato) per plant and ageranass of fruit (tomato) under different treatrsemere taken
and total yield was determined. The yield was higlire case of Tfollowed by T, Ts, T,, Ts, T4 and T; (table 4).
Tomato yield in organically treated plots of and T were significantly higher than their chemical cmrmparts.
The higher yield was basically contributed fromhggnumber of fruits per plant as well as averagi fmass. The
higher number of fruits per plant may be due to paratively longer fruit bearing stage of organigateated plants
which again indicated that the organic solutionsdugnder IRF has a direct influence on plant fumitig leading
to enhancement of crop yield potentials.
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Fig. 3 : Comparative Study of Germination Percent GP) of Fig. 4 : Comparative Study of Plant Development Indx (PDI) of
Mature Tomato Seedlings. Mature Tomato Seedlings.

Table 4 : Growth performance of Tomato under diffelent treatments

Pla?ér:)elght No. of branches/plant (cm) Flowe(r;/:)matlon Frunt(lg/l:;atlon
Treatments 55 gp 9 120 30 60 90 120 30 60 90 120 30 60 90 120
D —— Days after planting >
Experimental Location : Farmers’ Field at Molebonavillage, Bankura, W.B.
T, 8.7 325 50.2 51.9 3 5 8 10 - 512 100 100 - - 760100
T, 115 37.4 59.8 61.4 5 8 10 11 - 693 100 100 - 5.681.6 100
Ts 10.2 36.1 58.2 59.3 5 6 10 12 - 62.3 100 100 - 4.281.2 100
Ta 9.9 35.4 56.1 58.3 5 6 12 12 - 602 100 100 - 4.782.9 100
Ts 10.9 37.6 58.0 60.8 6 7 13 14 - 716 100 100 - 7.091.3 100
Te 11.2 37.3 60.1 63.6 6 9 14 15 - 82,5 100 100 - 410.100 100
Tz 11.9 38.0 60.3 64.1 6 9 13 15 - 854 100 100 - 612.100 100
C.D
(P=0.05) 1.02 3.79 6.49 8.56 1.25 3.01 4.08 3.17 - - - - - - - -
Table 5 : Crop performance and economics of tomatm different treatments
Experimental Location : Farmers’ Field, Molebona vilage, Bankura, W.B.
Treatments No. of fruit per plant Av. rass of mature fruit ( Total Yield (ton) B:C Valu?v((::os)t Ratio

T: 26.4 45.05 21.53 2.87 -

Tz 38.1 54.80 31.46 3.23 4.41

Ts 36.5 52.50 30.16 251 1.92

Ta 38.2 53.25 31.30 3.48 6.51

Ts 44.0 56.84 35.28 3.14 3.67

Te 48.6 58.51 37.67 2.79 2.69

Tz 52.1 60.83 42.23 2.68 251

C.D

(P =0.05) 6.01 2.03 7.18 - -
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Fig. 5 : Growth of tomato plants under different treatments in farmers’ field at Bankura, West Bengal|ndia

But the most significant fact is that the averagessnof fruits (tomato) at harvestable stage wasfiigntly higher
in case of organically treated plants in both ttugly areas. It indicates that soil-plant nutriepnamics were more
active in organically treated plots irrespectivala# agro-climatic zone. The increase in tomattdyimder organic
treatment might be due to better mineralizatiors@if nutrientsvis-a-vistheir plant uptake and utilization in the
presence of higher soil microbial population.

Evaluation of the economics of tomato cultivationterms of benefit-cost ratio revealed that orgaréatments
were compatible to their chemical counterparts emén higher in some cases, which indicated the anan
viability of IRF for organic vegetable cultivatioalue cost ratio (VCR) which indicated extra cgrpin per rupee
invested for organic inputs should be at leasto2.Bigher, to stimulate usage of the input in high environments
[14], [15]. Value cost ratio higher than 2.0 in @lle organic plots indicates that it may econonoahble for large
scale adoption [16].

Change in soil quality under different treatments :

In order to evaluate any qualitative improvemensail status in relation to organic soil managemsai samples
from all individual plots were tested twiceed., before initiation of experiment and after harveg}i The soils in the
experimental plots were slightly acidic to neutrafeaction with moderate to high organic carbo%2do 0.70 %),
low to medium soil available nitrogen (278 to 28pHa), low to moderate in available phosphate (28 t@ha’)
and medium in available potash (204 to 214 kg lf&able 5A). Soil analysis after crop harvestihgwed that the
plots receiving Novcom compost showed increasiegdrof soil fertility as compared to their chemicalunter
parts. The soil pH also increased in the compestéd plots, indicating its positive effect on asiils, which might
influence better soil-plant nutrient dynamics.

Table 6 : Temporal variation of soil physicochemichproperties and fertility status in the experimentl plots in Farmers’ Field

Before initiation of Field Experiment (After Hartesy Tomato)

Treatments Farmers’ Field, Molebona village, Bankura

pH EC Org.C N P,Os K20
(H0) (dSn) (%) <--- (kg h&') - >

T 527 0.04 0.63 276 32 205
! (5.29) (0.04) (0.61) (265) (30) (202)
T 5.25 0.04 0.66 272 33 218
2 (5.21) (0.06) (0.65) (279) (35) (225)
T 5.32 0.04 0.62 266 30 211
s (5.48) (0.05) (0.66) (273) (32) (223)
T 5.29 0.04 0.65 270 30 212
4 (5.31) (0.04) (0.69) (273) (34) (218)
T 5.38 0.05 0.67 255 35 209
5 (5.46) (0.05) (0.70) (260) (39) (214)
T 5.36 0.04 0.70 260 30 212
6 (5.42) (0.06) (0.75) (271) (37) (219)
T 5.27 0.04 0.65 258 36 202
7 (5.60) (0.06) (0.73) (274) (39) (216)

C.D(P =0.05) 0.10 0.02 0.31 10.11 10.01 5.51

*CD (P=0.05) values are meant for soil analysisalafter harvesting.

88
Scholars Research Library



R. Beraet al J. Nat. Prod. Plant Resour ., 2014,4 (3):82-91

In red laterite soils of Bankura with low organi@tter content, soil microbial status is generatipipand this was
reflected by the values obtained from the sampladifferent experimental plots (Table 5B). Microbanalysis of
the soil samples collected from farmers’ field raeel total count of bacteria, fungi and actinomgseh the order
of 10° (primary value varied from 11 to 36), which wasirid to increase up to the order of 19 the Novcom
compost treated plots as revealed from post-haarediysis of soil samples. Simmilar observatiorhveipplication

of organic manure in red lateriate soils was oke@rby [17]. Improvement of soil quality under applion of

Novcom compost was also noticed by many workers 19820]

Table 7 : Temporal variation of soil microbial popuation in the experimental plots

Before initiation of Field Experiment (After Hantesy Tomato)
Farmers’ Field, Molebona village, Bankura

Treatments Bacteria Fungi Actinomycetes
< ---- Total microbial count in c.f.u. (per g mosiil) ----- >
T: 39 x 16 (27 x 10) 21 x16(19 x 1G) 26 x 1G(19 x 16)
T 36 x 14 (22 x 10) 19 x 16(16 x 16) 32 x 16(20 x 10)
Ts 31x13(38 x 10) 24 x 16 (22 x 10) 38 x 16(26 x 10)
Ts 38 x 1G(28 x 16) 20 x 16 (29 x 16) 26 x 16(35 x 16)
Ts 36 x 14(28 x 10) 38 x 14 (42 x 10) 11 x 16(21 x 16)
Te 31x14(57 x 10) 21x16(32 x 10) 14 x 16 (27 x 16)
T, 22x 16 (69 x 16) 24 x 16 (39x 10) 14 x 16 (29 x 16)
C.D(P =0.05) 31245 8321.9 5861.3

*CD (P=0.05) values are meant for soil analysisalafter harvesting.

Fig. 6 : Spraying operation on tomato plants in famers’ field at Bankura, W.B.
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Fig. 7 : Initiation of fruits under different treat ments in farmers’ field at Bankura, W.B.

CONCLUSION

Utilization of Rational farming Technology for onga tomato cultivation encompassed three significaiteria viz.
organic soil management, organic nursery managearghbrganic crop management. Organic crop proatudti
terms of soil, nursery besides crop management fsoming to harvesting stage is still consideredifficdlt
proposition. However, this study revealed that &tatl Farming Technology can be successfully useaifganic
vegetable cultivation. The technology enables éffemrganic soil management using Novcom compmstyides
Nursery Management Package besides providing gonételand solutions for crop production from sowiiilg
harvest, at the same time ensuring affordability tfee poor/marginal farmers. Under this study teehhology
demonstrated better effectivity not only in termb avop response but especially in terms of soil ligga
development, over conventional management practidéss study in the red laterite zone of West Berajso
pointed out that the technology can be adoptebérptoblematic and less productive soils or noy ém successful
organic crop production even under stressed camditbut specifically to bring about soil qualityeaeration that
too at an affordable cost.
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