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Abstract

With the world's population set to reach 9.

agricultural l and | imited, the challenges f
agricultural sector wil| have t oot#dgagrdavnaetw ntg
climate change. Another challenge wil/ be to
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of Tami |l Naads t Tiom ddsoa utthhi s , a field study was
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nutrient availability and sweet-<bsanbgigodcehladr. T
hamplot enktetatldry ef f ect-sh a ribghevdcltita mplossd Shremawed t he
effects that could be compare¢thet osthbdbesoar

i nvestigatechawg@dathant iomml aofsmal |l scale in tr

7

Ré s umé

Avecpopel ati oquvimo ad it i@l drdea r9.8% s o nente awme c2 OBr0e
expansion des teregesdafgirscabescol ens sB5lpent |
domai ne agricole va devoir trouver de nouvel

i mi tant sds icrhmpaagtesnestir cl i mati que. Ua autr
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ésilience des cultures CGes ee mjue wxh amngretmedttr e
pour | es petits pr oducotneturlse se npl@ésg iavourd intlérr aybil
d’' étadewal i sé afin de trouver uete anféftihoare €|
améllareertilité du sdaln sdrédgiee |f' el rnndee ,s ed atnrso ul v
Nadu. Pome &muacchamps emfémné deéaloimparer | es ¢
charagd "urine ou au compost ftseuar elta adpipslpi ognuiéb
nutriments dans | e sol Setohel eendémaehteatds dn
bi ochar ¢ haprogtée nat idtetl U neemeknlt@edt ss que cel ui char g
sur | a fEdrltei lai téégal ement permi s de montrer (¢
comparable a ceux de BT10 et BU1O. D' autres

potenti el du biochar chargé a petite échell e
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| I NTRODUCTI ON

| . Contuaxt zati on

| . 1Gllobal food security chall enges
The | atest estimate from the UN indicates
8 billion, with projections sug(@lermittiend) Nataito

202PNDrsise resulting indemamdgelini glpbajec¢be
demand wi | | increase by between 59% and 98%
expanding global population, farmMEFrBewbnkdei

201A3 the expansion of agricultural l and i s
production on existing agricultural |l ands. T
met hods that i mprove soil fertidl idtiys,e awat ecron
emphasifziienngd ibni odi versity ( Rashmi et al ., 20
201BY) .i s imperative that these innovations

i mpact of agricultuamde d(c@Cavdidiiteisonon icl iinsati
techniques to make dhep®e mMera meésiolnigemtonts@ nE
thatdrGG& en water scarcity, rising global temp
|l omgrm effects on crop yields (EIferink et a
average ahndalecosagricultural | osses due to
The gl obal agricultural sector iuwr dlacdinga satne |
the {dher e mpact of disasters on aldrei cmmwelgtauri ev

i mpact of CC could result in a reduction in
ever ydegnee rise i n mean temperatur e, ther e
undernouri shment. The conseghencaseobf C€mat é
than in that of | arge farmers (Baraj et al .,



| . 1A@r i cuTamirdeu Na

I n the period between 2010 and E03l,r et he
were classified as small and marginal, repr e
popul ation of Tami | Nadu is predominantly a
engaged {(bBrfaGmi igga.nahhéamagi r20RI3gnt ati on cr
rice, maize, banana, pulses, vegetables and
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aransTan | £ @ B e
Kabul 4, ( o © h (B Administered by India
SN oSa : j {© Administered by China;
N A op-7 claimed by India o D
- Islamabad™ | °° gy ® (D) Administered by India;
) S /© claimed by China 32°
= o CHINA
PAKISTAN
aNowDah~(_ pepa Sl -
- = Xl(hmandu@;" - oy T e
WP T 24°
‘BANGLADESH J
3 Dhaka® { 1
Tropic of Caadar Wi\
INDIA
' MYANMAR
20°
Bay
of
Bengal 16°
ARABIAN
SEA
*Chennai 12¢
TAMIL
NADU
Coimbatofe,, o Tiruppur
N * Thanjavur
Didjau s Ten Degree Channel
Tirunelvéli, oThoothukudi o
Nagercoil*
Eight Dagree Channel ? SRILANKA
Il
MALDIVES oo chann®
Great
aMale INDIAN | OCEAN }——22 . _K0mi | INDONESIA
0 300 600 km a°
@ Encyclopaedia Britannica, Inc.

FiglireLocation of Taf

j)
2

Ta Ma{dAwN a dcautl & uirre , | ddhidaustry, Ser
024)

As in India, organic farming in Tamil Nad
(Kalyani et al ., 20 1l8n rPeacrcamia syeeavarns .eo | hecti 2
established with the objecti v(eNeoefl acno oertd i anla.t,i
Mor eover, in 2019 the I ndian government init:
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di genousThpr agrtd gresmmeBharéedyd Pr &kdidhaki K
ogr’amalems to advance agroecol ogi cal di ver
ops, trees and livestock with functional b
rchase@nei noppfuttshe main aims of the programr
f fiThieentat est figures indicate that the proc
op area in Tamil Nadu in 2021 (BPKP, 5 Aug

The majority of farmers and researchers |
alities, while also expressing reservation
nt( &K»att yani .ehdakd, 2B&8povernment is stil]l
d to take measutesnsi o erkagylryaacnei | jtentiipeea |l am 20 1

POt her significant challenges to the advanr
clude the | i mi tiesde aawaornegn essnsa, | al hhtloel edkepr e kftaor fm et
e natur al agriculhtturreogofstparai nandhigul amne s
ganic fertilis;erNsee(lkaam yeatnialet, a20.2,2 2018

Never tthred esrsact i ce of organic farming has
abilit-geianngd owel f ar mi ng communities over
vel opment o ft eir mt eagirda tseuds,t alionmgol e systems t

omeml |y viabl e ( Parhaemassu svtaari neatb | &l .s,y s2 0212 )c
rming has the potenti al to mitigate the i
cluding rainfall, as obserwedandhraimpg 20028 ) m
1TIBe | eaching of el ements

I n tropical climates | i ke in Tami/l Nadu,
infall and high precipitation | evels, whi
ements (Duchaufour et al ., 202 @)t sThen weea
i mates | ead to the depletion of per manent

c umul a tdieopne nadfe ng H ¢ hmaarignel ymiinreornalasnd al umi ni
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This implies that a proportion of the essent
and this can Feadhteo marecefitthiecepoypyr ability t
by the presence of very |l ow mineral reserves
Duchaufour lent gaelner a20,20)eaching occurs when
the plant are not synchronised, and the wate
where it cratne do e( RarsahnnsiJgpeotn ale.a,ch2Mb7) .t he el
transported in themdaypr ml sd meneérahsponsed i
mi ner al compl exes uym)y as pattscnes g((Baigz et,o c2l0f
The | eaching | oss of nitrate, phosphate anit
significant | oss of wvalwuable plant nutrient
magnesium and potassi um, may be ceonn sa mineornai bal e
fertiliseribBesimpedative that novel met hodol c
e fcftes of | eaching (oNMaiakgretcudlt.ura2022@tpuRando
2012 Ras hmi et al ., 2017).

| . Bi ogeochemical cycling of nutrients

The nutritional el ements that are require
their |ife cycle are as follows: Carbon, oXy!
tissues through the absorptiroant ioofn woaft eaa rbbyon
t hrough photosynthetic pr oc-easnsde smi clrmo naudtdriiteina
are indispensable for their growthTabldedevel

the form in which they are available to the



Tabll eMacronutrients and their av2a0i2i0fabl e form inspired

Macronutrients Available form
Nitrogen (N) NOs™ and NH4*
Phosphorus (P) H:PO4 and HPO+*
Potassium (K) K*
Calcium (Ca) Ca*
Magnesium (Mg) Mg**
Sulphur (S) S04

The biochemical c¢cycle of the fig@&(rMacRP,onu

K, CagThBgyolid fraction of the soil, compris
reservoir for nutrients essential for plan
is directly available to them,plwnitc.h Tihsi sn ats
to the plant (Duchaufour et al., 2020). 1In o
be present in the soil solution and in cont
general, it cpmi mar gtladaetdot haitntlheencing the

the M(solution) phase are solubildifyuandnoali
mass transworpreeepsmrsi ble for transferring
pl abitf.fusi on is the transport of a nutrient
chemical potential, which are measured by th
This occurs when the soidparst umefadrug attce dt hen
carried along by the fl ow of water in the so
(Duchaufour et al., 2020; Reichardt et al .,
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FigRreBi ochemical cys¢ lae adffoaifed N@eddnpnuHr POnK Cgnd, HPO |
Mg)] i ns@Diurcchdhudyur aeRRleiadhar &2t02¢0t al ., 2020.

| . Sweet corn

Sweet cormooseda dreep that requires a siog

nutrients from the soil. Sweet corn is more
corn. The corn plant i's highly sudwreipnd bary
physiological stage, which ultimately result
2021) .

Sweet Zear mafosn sarc.c hkbhoeytm a variety of mai z

a high concentration of sugar . The sweet C (
recessive mutation in the genes which contr
endosperm of the ©a8B8n Kengal ef( Canat o0y2,012) .
varieties is typically conducted when the ke
stage) . Il n contrast, sweehelkoraremusti bl ipmm:

stage) and prepared and consumed as a veget a

cultivation of sweet corn offers an economic
6



per ear. This makes it a suitable alternatiywv

proxi mate to maj or -sucrablaen hcoelndtirnegss a(nMli sshnraal | eetr

al ., 2013) . This crop i s owndercqani hge axpgan Di
key factors: rising domestic consumption, th
of i mported products (Pal et al ., 2020; Si ng

an area of 11.9tmiadalpoodbetct@ameasf w22. 3 mil | i
2020; Singh, n.d.).

From a nutritional standpoint, sweet cor
demanding in terms of soil fertility, I n con
coupled with an intense metabolic date ®Bhds
greater demand for soil fertility. Conversel

with particular emphasis on nitfTagdpa esredtpgot
four i1 llustrative examples of the concentrat
pl ants per hectare. The aforementioned value
be noted that the actualdepemae mtgr atni arhse vsgre)
conditions, varieties, and soil nNbnhr ioemter sy
meet the nutritional requirements of sweet
practices and alternative sources of <chemica
in the consumption ods freedgulltiesderisn gdiodmnil fliyg ar
(Savci, 2012).



Tab2 eProductivity of grains and the accumulation of n
mai ze were obtained in four studies conducted in Braz
represents the mmeaa diafl fuer eorbtt as tnueddy .f r o
Number Grains N P K
plants/ha kg/ha --
50,000 6,800 111.5 14.6 127.2
50,000 4,900 135.7 22.5 86.2
55,000 7,700 204 25 162
60,000 14,100 364 84 314
Number Grains Ca Mg S
plants/ha kg/ha --
50,000 6,800 37.4 14.9 57.8
50,000 4,900 20.6 2255 12.7
55,000 7,700 24 41 11
60,000 14,100 60.5 42 27

| . BemmBnagement practices

I't i s Iimperative that management practice
of not only nitrogen but also other nutrien
which nutrients are wutilised iBesctromapnage ey
prac¢(BMBEre devel oped with the objective of

environment. Applying nutrients in the corre
and in the opti mal | ocation is a fundamment a
effigqgiemcgt @&®Rlas,hm20®X A amul, t i2t0llde .ofcangrhbe ul |
employed to regulate diffuse source pollutio

i ssues with a single type orfotBMPypiacsaltlhye pirr

comprehensive contr @@MPrequilrendtatha gewaehisag

soi | samples to analyse the sorbpfeotatiop p
t hat i ncl udei rlreigguantei oaar opasnage ment , ani mal
protection, nut r,i eenFta rmmaanhaag eente natl .p,| a2n0s2 2 ; Hem
et al ., 2011; RNRaskdmietenwlal . 202@17

The application of organic fertilisers i
significant i mportance in order to reduce t
release fertilisers represent®na pieachalngst |

8



achieved through the wutilisation of organic
sites, thus ensuring the rdwemari oant; odRats,ha? &
et al. ,F2OtlWgr more, the use of organic fert.i

mi crobiology and fertility in both the short

| . 4Biloc har

| . 4. .Bli.olchar producti on

Bi ochar i s a hi ghrliyc hp otrhoauts iasn dg esrnt earbd tee dC f
t hermochemical decomposition of organic mat e
controlled conditions (Gao et al . ,. 2DIr6;ngKEé
pyrolysis, carboxyl and phenolic groups are
porosity, |l abile, or recalcitrance of <chemic

can be made from several wroag,.celsi suclhi dd.s Rira
could be |l ess volatile, stabl e, and compact
( Kumar et al ., 2020; Li et al., 2020).

| . 4. AAldwant ages and disadvantages of biochar

The i mpact of soil biochar application on
regions. Il n general, studies have reported
depending on the specific KRitaehanr ltegipadt.sal2l
2024). However, there is a consistent trend
in subtropical Kand etrreop.iecdalalregi2d®dr) (

The application of biochar to soil may <CcoO
t he -tleornny carbon storage in soil t hat excee
amendments such as compost, manur east,t eor. r aw

It has been estimated that pyrogenic orga
organi ¢ Dmahanef our et al ., 2020; KaTherserowt
degradation of biochar enhances soil propert

cation exchange capacitfFu(CEE€)mMoRandbil pbhat
9



i mpact on the efficiency with which fertildi
devel oping both negative and positive <charg
positively or negatively chargeadcaempewtndss.ac
more effectively t@Mas etgahi ¢ ROIRBe hBiamerdiak

201Fi)g8preovi des a summary of the properties t

Moreover, biochar has been demonstrated t
soi l aeration, porosity, aggregate stabilit
conductivity, and infiltrationndatne.e BiDaschan
2022; Gao et al ., 2016; Kumar et al , 2020) .
heat stress during the plant growth period (
due to its | imnegmehfteotf &odrradet sa@ataeamm@dai on, wh
(Cissé et al., 2021; Saba et al., 2023). Fin
to plants growing in contaminated soil, and
metals and pollutants from wastewater (Ducha
2021) .

High water Fertilizer

Biochar particles

Soil water

Soil

Fi gB8rePossisbfFebebteatr on different parameters (
10



ne

Neverthel etsesr, m tihmp alcotn go f bi ochar remai ns

gative i mpact on soil gual ity and the inab

has been added are two signif i cmanyt efnaccotuorasg et

|l oss of native soil orgaeimermganteheribmre de st.
the production of biochar can be highly pol/l
human health (Joneg,etitalmay 2@B2) t Additthieorsd
bi ochar production, which could |l ead to soi
Katterer et al., 2022). 't i s possible that
(Lai et4)al ., 20
| . 4. Bli.oc3¢char application rate

The positive effects of bi ochar on soi l
experiments wutilising elevated application r
2022, Schmi dt et al ., 2017) . Bi oedc@amo mippd liley
sust ai nmalfiler rhiomg ssystems (Das et al ., 2022;
high application rates often exceed the ava
rendering the practice unsustainabl e.i nFuart he
very |l ow return on investment, particul arl\
According to Gao and al ., (20166} ,haa obri ontohraer t
150 t/ha did not simulate significant yield
| . 4.AQhadrged Biochar and pristine biochar

A number of experiments have indicated th
could result in a significant increase in yi
to -@omi che,drbisdd meGaong cetaral . , 2019, Pandi t
2023; Schmidt et al., 2015). The biochar sur:
the combination of the biochar whhiacrhgiing 9o me
accompani ed eblye atshes psrffoopreuttriieent s. This all ows
a small but steady amount of nutrients over
examined the bé&fbebtbs, oprepargddwi th the addi
on plant growth. The provision ofstalsef aume:

11
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o reduce their reliance on chemical fertil
er t iEldiemebros n( dangalal , e204a8; , 2021) .

The combination of wurine and biochar wil/
xcess nutrients when urine | YJrapel i(eod ibmtihs
nd human origin) exhibits twofdistaned) veh
nabling penetration even into tkeéfeanbper a:
er vaspirvoed ubcyt ( Sc hnNedvte retth ealle.s,s ,20tlh5e) .ut i | i sat
ertilisation ors gsmddllee iaahbmneea so pdtuieont of t he i n
nd the prevalence of sanitary concerns. The
mpl oyed as a fertilizer (MarThweahpoesti tailv.e, e2fC
attle urine applications have been document

omhgerm use being a common pr aCGotmpcoesai ritielpnd ida
ompound based on the diddnush®sapmo@gpa@oanpodost r a
omposts. The final characteristics of the <c
he processing method employed and the matur
[ ., 1200 129gntr ast to compost s, compost tea d
ubstantial quantities of bulk composts over
ea iIs typicailteg, porodalkedr maati vebg, pocompaste:
Bako et Fahalhleg fu2sle) .of compost tea to amend

means of adding nutrients and beneficial mi ¢

12



| I OBJECTI VES OF THE STUDY

The principal objective of this study 1is
cow urine and compost tea on soil nutrient
condiThensxperi ment al design included two ec

t/ ha anldhe 0t wd htaypes of bi oTchheare xwpeerrei npernotd uvwaes

on two different plots: per manéelmte rmemicy ed ulted
that will be studiesd weree dheal yoé¢downingredem
potassium (K), calcium (Ca) and magnesium (M

been defined:

1.An assessment of the potenti al of char ge
nutrientfornthéepbkant.

2.An assessment of the potentsiwadectrodr yYihalrd.ed
3.A comparison between the effect of charge
wi || be presented.

4 A comparative analysis of the i mpact of ¢
compost tea.

5.An evaluation of the potentiascat echar ged

13



|  MATERI ALS AND METHODS

| | Bt ady site

The experiment hasobelkar dona@u4@ ealcn eis Aua or
Nadu, Sou(hé?PB9T1T0EI 4" N 7BRd7Fabm2WByE creat ec

been converted into an organic farm since 20
cows and over 2000-Auwryd Orgc hheernds, a’( Vekddiudt iutsme |
tropical dry evergreen forest. The area was
ne-apmpl ete removal of vegetation 200 years a
Aurovilians were fullyga&migagédr minng rared pWwat
(Baldwin et al., 2011).

The average 27e,n8p eTtalCeau mamwersage alndMdulal mnr ai |

Appendix cdhhemul ati ve rainfall recorded durin.
di stributed i n 53 d3&2y0s2 4()“.AVI hGeso npaetriicosd "c ovrarye ¢
of dayss weheaatvacsohrenef t i n the field. The c¢cl i mat
Aw by Koppen and Geiger (Peel et al., 2007).
| 1 SoR |

The parent materi al is a red sandtone, fr
( Mi ddFPel iMicoene) (Lejoly et al., 2019). Accorc

(“WRB _f ourt h-1&Ld8i.tpidof 2-22002R412)y . A compltatoen dgaosi l
avai l Appenfiox R2ARBentloxadppentiox 4 unused par

The primary experi ment was conducted on
analysis was conducted exclusively on the af
obtained-20r am -hthelc @OdeptShilnseampales. were col
auger. The samples were collected in accorda
Agricul tur eGWirgalniinrzad i foqar QDAI6]) . deher ispptmpd re s

14



prior to the planting of the crops and to t
harvest, three samples wer e €dl laedcdt eéxdn.f rTohre see
samples were combined to creatSoid sainmglyes eso
carried out to determine vari ousTapdreaAne ttehres .
ti me of harvesting, measurements were taken

cation exchange capacity.

Tab3dt ePhysicochemical char actbeerfiosrtei .apsllaonktsitnage t st udli edps
standard deviati on.

Parameters Mean 0-20 cm Mean 20-40 cm

Total Nitrogen in Ammoniacal form (mg/kg) 1705+ 384 854 +£156
Available Phosphorous (mg/kg) 96.7+£33.2 76.5+13.1
Available Potassium as K (meq/100g) <0.5 <0.5
Exchangeable Calcium as Ca (meq/100g) <0.5 <0.5
Exchangeable Magnesium as Mg (meq/100g) 14.7+2.89 8.37+2.84
ph H20 (-) 6.77+0.102 6.82+0.068
Organic Carbon (%) 1.84+0.435 0.783 £ 0.051
Cation Exchange Capacity (meq/100g) 14.7+3.21 9.51£0.857
Soil Texture (-) CLAY LOAM CLAY LOAM
Soil Texture - Sand (%) 36.3+4.18 40.0+3.13
Soil Texture - Silt (%) 32.1+8.88 24.4+7.98
Soil Texture - Clay (%) 31.6+4.74 35.6+£5.46
Bulk Density (g/cm?) 1.47+0.08 1.52+0.066
Water Holding Capacity (%) 52.0+4.00 46.0+3.41
| | ExBeri ment al design

The field experiment was conducted in two
maiex peri ment was performed on PRBs. ®Plre secc
A control modal ity was i mplemented in both e
The experiment al setup was designed with twa
the i1initial eelf jf eeccttii wees mamna&rcaxntd secondl vy,
statistical |l yEaccohr ruencitt awsa sp ossespilalrleaet pelda rbtya tai dr f

15



was 33BPBl ants per hectareTJThdusepaoeshbatwaéeén!| 2 mb

For both experiments, tMRepewnldt xr &l precedent

|l 1 1P8r. manent rai sed bed

During the experiment, f icvoemprhed &l irtainedso mw
(Tabd éndeed, the experiment was realised on
Appendi xThef goaal i sed a complteot el irmantdcam thleo
variability cauTleewhsey3etuhniist sd ipf€fneertebnecdet. mé ntB30 n

divided in two (pana 116 fammad speacrotn doF ibasitiir. eredds elu)s e
end of each PRB had a 0.6 m buffer zone witdt
in 2021.

1.8 m I.2m 0.6m

) ! Part 1 of bed 1

]m]OAm-..'...B.U%.. '.'. o ‘.‘. '.BT:ﬁOt. -.-. _.B:in.. .... »

Sweet corn plant

\ Part2 of bed 1

. . \* . . . . L] . . ] . . .

) BERCIEN . .|, Brio, C| " Ul Bulo, |7 7|, TBUS |7,
Bed 2

. - ‘.'. ..BTfO....-...Bp.IO.'.‘....E:G?)......

FigdreExper i nigmtnadlo ns etewdp bl oc design on PRB.

Tabd:e Experi ment al modal ities and corresponding treatn
Modality Treatment
BT10 Biochar (10t/ha) + compost Tea
BU10 Biochar (10t/ha) + cow urine
BT3 Biochar (3t/ha) + compost Tea
BU3 Biochar (3t/ha)+ cow urine
TO Control

16



Il I TPIBo®2ghed field

The exper-umemtasl asedoubl e Enagibn.e sTghuear i rd:

heterogeneity gradient i's due to cl ay
gradient is due to the shade provided

di stBEnhg® i Tdhewer6e units pbuettreasmaoée. and

three modal i tTiaehS) ewelrhee sstoudi ewdas( pl oughed

b

cont e
y a r
finar

wi t |

cm 2 months (Fef@.r eTermportarnyy beds were made us

from the footpaths.

Heterogeneity Gradient 1

1.8m 1.2m0.6m

> >

. . . . . . . . . . . . . . . . . . . . . .
A,

7 Juaipeln) A119ua3019)9H

Fi gbreExper i namtuall esdtaupg n Psfquare desi gn on

Tabbl:e Experimental modalitiedfFand corresponding
Modality Treatment
BT10 Biochar (10t/ha) + compost Tea
BU10 Biochar (10t/ha) + cow urine
TO Control

17
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S

Fi géreDisc plough use in the field

|l I Cré4p management

The ear Aghwamnsbuged for the experiment. T
with 160bgt mgt eenmouse. One seed was plant ec
Nutrient content and composTdb@ourafhetrhmoreuyb
specific materials wutilized in tWAeppnddyc®Hi

Transplanting was carried out 9 days$da¥yser s
of growt h.

Tabe:Hdutrstentent of nursery substrate

Parameters Nursery Substrate
Total organic carbon (%) 6.21
Total Nitrogen in Ammoniacal form (%) 0.26
Available Phosphorus (mg/kg) 696
Available Potassium as K (meq/100g) 6.37
Exchangeable Calcium (meq/100g) 11.2
Exchangeable Magnesium (meq/100g) 5.58

18



The PRBsPRvedet herigated by drip. There w:

dri pper every 0.3 m. Plants were planted at
was 1.32 |/ h and the general f ar(nFivgulrvEeasc hwer
plant received 2.64 |litres of water per day

FigéareManual valves for drip irrigation

Al l modal ities received a treat nmecnatc i af 2
auriculriamormami schil REVY WOodays beluoer et ot rtaenrsmil
acti Watnige § erRRCW nwdaisc aappl i ed at a dose of 8,
applicati Dme oquaTCtW.ty of nutofi end mwp oadntalt aphrdg atr
nut rgueanntd fi t RCW f or the twehaw@laibthan dab8se and

respe.dvoirweelver, the particular materials empl
set fAoprptehnn.diime ®r i mary reasons for the i mpl em
mitigating the | oss of soi | (nBoairstthuerse , ets oall.
Duchaufour et al., 2020; Wang et al ., 2019).

19



Tab7l:Ehe quantity of nutrients applied to PRB and PF p
Parameters Compost
kg/ha
Total organic carbon 2394
Total nitrogen 178
Total phosphorous 129
Total potassium 72
Total calcium 204
Total magnesium 62
Tab8:€httonatl rgiuveamotfi tRYCW f or the two applications.
Parameters RCW
kg/ha
Total nitrogen 149
Total phosphorous 20
Total potassium 48
Total calcium 56
Total magnesium 39
|l ntegrated pest management was carried ou
Research (“ Pels@AlIRMhadn aagne menmstt i t ut e U$ pladiduet Res
are deTaldlend aidnvance of planting, a net struc
peacocks. I n addition, a barrier comprising
aré&aeed control was achieved by manual weedin
Tabd:e Used products again pests
Products Method App(:i‘ctz;tion Concentration Quantity  Unit
DAS %
Wood vinegar Curative 17 0,002 130 ml/m?
Neem oil Curative  17,31,41,49 5 0,25 ml/m?
Trichogramma chilonis Preventive 37 / 1
card cards/60m?
Spodoptera frugiperda Preventive 37 / 1
pheromone trap cards/60m?

20



| | Bob | amesnhdmoe eids
|l I TCharnged biochar producti on

The biochar was préadaced wawaudiogegl iofng sanisls oo
produc-t dkwKemTplye ol ysi s t empleirkait dirG 6°50,t hvd t Ko
temperature peaks cl ose-8t0d °tChe Ifnl drhe s 1t eanpleir
bi omass, including its lignin, is comprletely
was tdemedi for 5 days before being subjectec
bi ochar was used after passing through a 4 ¢
or cow urine weight r-ahanbgendc hdan @ . 8 &nhpad g2 € © &
bi ochar were kept in a c¢closed container dur
homogeni zed to promote the interactions betw
The nuatircihemti ochamriwas dumémgaid8husadt efTheapni wt

anal ysed for t lTeaibllPenutri ent contents

' I 1 Cdm@Ro ptr otdauax t i o n

Compost teamiwaisngnall@ Ibyof mature compost

6 kg of jaggery, 200 | of water, 1.5kg of ro
compost i's detpaeinlded nin ridlee to initiate aer
mi croorgani sms present i n t hwatstolpuunmposn.,, Faurrt t
the solution was manually agitated on a dai

compl etedndagr parisedepri or to the mixture b
bi ochar. It was anal ysedlrafbtije. i ts tot al nutri

| 1 1 Chw 3ucroilnneecti on

The urine sample was collecte@Figdeidet he ¢
urine samples were sieved, and the fa&heer er
bi ocharhawedlays after the urihmevwietdls a o0d d lewtt

comprisingnwas eamali wneed fcoompotsJiatbilbpenal( nut ri e
21



Fig8&reGutter for the collect of cow wurir

TabllOe Nuttminegmeint cowbuochaer chadgedbmposhtarea charged

Parameters Compost Tea-charged biochar Cow urine-charged biochar
Total Nitrogen in Ammoniacal form (%) 0.21 0.54
Available Phosphorus (mg/kg) 343 109
Available Potassium as K (meq/100g) 1.58 2.55
Exchangeable Calcium (meq/100g) <0,50 <0,50
Exchangeable Magnesium (meq/100g) 35.0 20.0

Tabllle Nutrient contenttaf cow urine and compost

Parameters Compost Tea Cow urine
Total Nitrogen as N (mg/1) 43.0 6501
Total Phosphorous as P (mg/1) 75.0 3.65
Total Potassium as K (mg/1) 124 26000
Calcium as Ca (mg/1) 63.0 157
Magnesium as Mg (mg/1) 267 1216
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| | Bi 6mass measurements and anal yses

The height oPRinePRBwastguamti heed. The hei
at BBhGeH st ageR20(fLti7alged et al ., 2021). The kern
stage, whi ch corresponds t o BBCH 75
"BBCH_STAGI NG_MANUAL_GENERAL_ALL_CROPS. pdf"
"Sweet Corn Growth Stages And GDUWwss"ur(eMa ramchhe n:
50% of the plants in a modality had reached
of cobs per plant was quantifiednienclobdt wasx

guantified when it was filled to a | evel exc
D Subedi et al., 2011).
The aerial portion of three plants per un

from the vegetative matter for the two exper
carried out of the vegetatisveqpaent| gf &acheyk
vegetative parts of randomly selected plants
a period of 24 hours at a temperature of 105
to calcul ate (EeatjiaoVleestgdeadakeixon i s empl oye:
ascertain the proportion of marketable produ
of significant stress on the maize, the inde

(K D Subedi het galheyr a20fdby muTa for calculatin
Equatlion

- 0QEA STQ % 100
e G i 0 AT £ Qi

Thé&percent age oiumdalawe matter will be empl
nitrogen critical di | utNocoon cceunrtvrea.t i Tohne (c%Nncce)e |
forth as the mi Niimun hpertcse nmteaqguei refd t o achi ¢
bi omass at (Egu@giRka eiihg ua Breohhe critical N model
study was originally developed by cPlcomrogts anc
(Ci ampi tti et al ., i 022y alPiseéndte eteveadorpmend.
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crop between the emePR§edang stamed e8Viilttkil caagli s%MN b e
decline in %N i s observed when W exceeds 1 t
the regressions gives rise to alheoineicamp |%NX

W relationship model i s proposed in maize as

Equa?2i on

If W< 1tha=>%0;= 340

Equa8i on

If 1t/has W <ha2>2604= 340 ® ©°37

Finally, the apparent r exaudwadreyte fwfaisc iad nscoy
(Equad. ohhe recovery efficiency of fertiliser
nutrient uptake in response to the input of
measurement for each parameter is kg/ ha.

Equadi on

004 @ 06NN "M FAINE A B0 (64 @ OONATIM'E 6¢ "W FAYN G A o

Ak 068 G o ok
| | BovIl your undies
The test, designated "Soil Your Undies, "

soi |l analyses conducted prior tbo iwetfse bpu rainetda
vertically in the cenRirgQroef Tehaclhbegrper vment
mi crobi al activity of each unit by measuri n;q
period of t wootdiadipd s t-DEBD.iddH2024)ay The test
can be ApopuennddlihX¥ns7 t est I's a useful t ool for o
and variability of microorganism activity fo
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Figor ebhrewafs positioned verticall in the centre
| | Ex8eptional events
During the experiment, three maFioglOevent :
shows a chronology of the exceptional events
65 days
2nd plantation of
all plantin
nursery 49 days
} 28 days .
~ 20days " 23days !
First wild Start Start water End
plantation Cow boars irrigation stress irrigation
in nursery damage damage problems symptoms problems Harvest
> | >
‘ Transplantation H 2nd transplantation ‘
‘ 25 days
Uprooted plant \_'7
planted again Manual watering
with 1,3l/plant
FigudeTi meline with exceptional events durin
First, one CcOw consuanedde celslsi 6fat ele asweet
Second, wild boars come and turFn gtiie @acila w

consequence of this occurrence,

25
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uprooted except the wunit “BU3” iFn gtulpe Hdlef p
uprooted plants were planted again directly
experi ment was carried out with tdhiesebptl adt s
t wo factors: regul ar power <cuts and a | ack
system. Accordingly, the plrangaww®emewsubéj eqgt
ranging from 2.6 |itres per day to compl ete
the expecomeectwdsto an alternative system v
DAS. With this system, the experiment was Wwz¢

that these three events may have a negative

For the modal it yea b(i3 cTh/ahra)+’ ,c o2Zmpwrsitt s on
bed. The results of this method may be infl

di stortion.

FiglteDamage caused by wild boar.
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BU3,

. . . . . . . . . L] . . L] . . .
o o o
. . . L] . . . . . . . . . . .

U
BT10

Figblee The half PRB with unperturbed unit BU3 and th

|l Il La®oratory anal ysi s

Soi l anal yses and analyses of the nutrier
carri edADDNUABORAKORI ES PRI WATETHil MIIT&EDor at or y
certified. All the methods ufAsppdend xan&l yse t
| I 1Stla0t i st i cal anal ysi s

Al l statistical an®RISY s@s @erweir@en-7p28 7% o.r (ke €0
statistical analyses of all the parameters v
data, which have normally distributed data (

(Levene' s test) me ®mug Wwaoeeyr e a caolmpsaeasedoft hvar i
experwimemtt kree aftanethdt he random.A atchvragge doal y fie
was employed for the purposeerpebilTmemaPei asah
di stribution and the GLM fuihbti objwetevesed
was to ascertain whether there were notable
thewap ue was | ess than 0.05. The Emmed&ms func
nomar ametri c dvatld,e stthhweanntde 15 k @wh sr augsreeds si on gr ¢
devel oped for each ignificant <correlation b

s
correl atabaoulwatsed Si nYu btshkeegquPeaat ypon at ePgti.nci
7

u
2



Analysis (PCA) was conducted to ascertain tfF
treatAmént he PackageTabls2ed are detailed in

Tabll2e Pasfkmrgest ati sti cal anal ysi s
Package
agricolae ggrepel
car Imer

emmeans |[multcomp
factoextra [nime
FactoMineR |patchwork
ggplot2 rstatix
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| RESULTS

| VSbahal yses

The soil samples were obtained exclusi vel
taken from each2Ouncim -@dtddcdredp teH or@f, @ hr ee s am)
for each treat mehhe tloekKceoiba &oefe er mouw | tss.udi ed
concentrations being belacval yhecalet méOhaéd ki
meq/ 1DWev)epl ues for each variabl eTahllge, deavthaiclhe c
present data for depths between Dhaeanduml®r iana

resulsos | ofamrael ypsreessemd redi whn9l e t he boxpl ots al

foll owi Ng pagesficant differences were obser
variables, with the exce2p0t iEoomr otfh itJoutiaaly i NaH.b € .
function aggregates al/l modal ities within a
Tabll3ePval ue and meaning for -2@aoald dOr 2éb | BRIBfnf .t hwee idgptt F
Briefdo is the differeeaehbebwéen bhéeefniandakt heef ghtl o
no significant difdveaelercgreaeabievi dibgmiefdi. ®xkpnta ¢oi f ferenc
a -walue | ower than 0.05. Thkewnytgbetgat=es iandi cnotdead i tt h &
singular group for the variable fATot al NH 0.
Available Exchangeable

pHHO PpHKCI Tot al NMNHG Organic C_Diff. weight Brief P K Ca Mg
Depth of 0- p-value 0.948 0.91 0.022 0.345 0.21 0.597 0.709 / / 0.583
50 Meaning NS NS s NS NS NS NS / / NS

cm _

Depth of 20- p-value 0.926 0.901 0.67 0.699 0.813 / / / / 0.423
40 cm  Meaning NS NS NS NS NS / / / / NS
| V.AH 1KCI

Given the acidic nature of theThei bpi bnpH
KCior each treatment at depths bedmweemr s eamtd
i Ri g3 eThe “base” treatment was obtained pric
procedure, whereas the TO treatThteentb owap!l atn agr
indicates that BT3 exhibits a tendency to ha

the mean acidity | evel of the soilThpriooheto
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treatments had anFacildet modevelt beaowowbd0obse

considerable degree of wvariability in compar
6.8
| |
- *
6.6 . * - . * Treatment
*

+ 4| Dase

* .
o . +] BT10
g 1 BT

* BU3
+1 10

64 ‘ *] BU10

0-20 20-40
Depth

FiguB®i |K@IHor deft0h @ padf ZO@m. The Aibased treatment was
commencement of the experimental procedure, whereas t
The black dots represent the specific mean

| V. Nut2ri ent content

Box plots of NNg?2a,0onmvaaiilnagbleeach amdat ment
and 20 c¢cm and between BOgGdk gdi@encEn gairbee s ho

respeclthievedwer al | sbtyr etnhde sien dfiicgautrees i s t hat t
treatment for a var i#4dblt é ains akRdde deptd ha od ¢ @t A
test, there is a signifsfoatitwe adi NfHZ0 e mdne ab &
Thmeanont ent of BU1O is | ower than that of t
greater. The mean content of BU10 is | ower t
hi gher mean contehtthé&€hetmeantceateents is a
i mportant to note that all treatments have a

exception of BU3. A simil a# 0Atr elnalsti,s a bdiegtv
observabl e bet wellenamda 20t g, tvmiet D a reductii

| atdteert h
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20004
|
. ‘ +* Treatment
= +{ Base
< 1500 . hd ‘ . ] BT10
E | - 1 BT
% Fe] BUD
z \ e BU3
* T0
10004
’ gE‘gig :
[]-IZD ZDI—JU
Depth
FigudaNH c o rktgd rdté p[t @0 od WMd XUne Abased treat ment was
the commencement of the experiment al procedure, wher

har viehset .bl ack dots represent the specific mea

of availabl e P, t he mean con:
t(hieghhlhe Thal BUBntceaa:

I n the case

wherein it is | ower than

exhibits a comparatively | ower decrease in

relatively higher dEcr eathbhebtehaveteamen@dt igasn dt Md

dept-h& OMd .20
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| Treatment

=
=
L

#| Base

@
S
E ] BT10
o ‘ . ‘ * @ BT
8 . * ‘ F#1 BUT
g . ‘ . Fel BU3
T
I *
£ | ﬁq *
I
.
;
0-20 2040
Depth

FigLbbAavailable Rgtdepehnhs0 panggdd Elme fbased treat ment w:
prior to the commencement of the experiment al proced?u
the hdaheebBtack dots represent the specific me

I n regard to exchangeable Mg, there are t
the | owest, while BUO3d@gaglu$leSehciognhdel syt, faorgrQCe
content was observed fo40BfTBamnidn BABhdamstr, & a
di stinction is obserZ0bdmdbdE® weks. val ues at
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1 e . Treatment

* | 41 Base
. +1 BT10

B BT3
| Fe] BUD

i * + BU3
10 ‘
hd + 70

Exchangeable Mg [meg/100g]
+

0-20 2040
Depth

FigbéExchangeabl e Mgg]c dfeopre B0 pdweld)/ EGn@ Hnbased treat mel
obtained prior to the commencement of the experiment
t he ti me offhet hbed ahcakr vdeostts. represent the specific

| V.QE@nat gamarcbon

Box plots of CEC, organic carbon comparir
20 cm and between 2FighdheBdDglbineape oo «&hEY n
boxplot, BT3 exhibits a high degree of wvaria
of-20. This is also observedOi.n Tthree mease cofnt 2

treatment displays a tirrmintdi aslhec@emntnent e»xcéd mtw
of-20. The mean content of RBUOILIM® tise t ddedp,tl hawefr
trend emerges wherein BT10 exhibits a resemb

di splay a comparable similarity.

33



204

Treatment

#| Base

S

S 16 7 BT
E . * | B BT3
E ‘ . Fe] BUD
) + e BU3

12 @ | | | * T0
b
‘ * * .
. @ |

FigLb7ve CEC [meq/ 10080 &amd Zempt Mheofiblhsed treat ment wa

commencement of the experimental procedure, whereas t
The bl ack dots reprasdéant rtelae memeéci fi ¢ mean

0-20
Depth

The concentration of organic carbon is ob

of 4200 t h2@Fiag Lt PBT 10, BT3 and BU10 have a hig
BU3 anfheTOnean content of BU20.i $nt h&2ell,deapt he
trend emerges wherein BT10 exhibits a resem

comparable similarity.
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- Treatment

+{ Base
* . + BT10
. | B BT3

e BUTO

] BU3
I * 10

e = = e n

020 2040
Depth

QOrganic Carbon [%)]

Figu8@rganic carbon con2enamiPruEdfeomMbdsegtohs refatnhent w
prior to the commencement of the experiment al proced?u
the hdaheebBtack dots represent the specific me

| VB2 omas s

The only parameters measured in relation
PRB, while the other biomass charactkehe sti c:
mean and t he otfarbd aarmh seée ememtsafepgret reddi wihn9l e t h
boxplots are displayed in the following page

| V.Rutlri ent uptake for permanent raised b

A single plant was randomly selected fr
Consequentl vy, each treatment nebfredetr it® cepre
potenti al confounding effects of dilution, t
dry matter and submezy edndloyuspinsalkiedaiheCaohheg o
which a significant differehuele waltesmgtom i Sresa ta
the treatments in the(Tabhlel hgerroeu pa rfeo r3 tgheinse rpaa

the Ca boxpl ot (Ffi oglul®oewF itrhsetsley ,t rBelhldls and BU3 a
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greater quantity of nutrients than the ot het
ThirdMg, upheke appears to be better for BT3
Tabllde-vppal ue and sigwnwalfueahcre thetmitsripent uptake of bi
significant diffevaehuoe gseawvédenbad OGOyO0O&. pS is signif
value | ower than 0.t0e5s. theke payhtgb eetg at =" iandi ecnmdal i ti es
group for the variable fACao.
N P K Ca Mg
p-value 0.225 0.19 0.196 0.048 0.718
PRB Meaning NS NS NS S NS
A B
504 0.6
154
044 Treatment
‘ 4| 8710
c ‘ = . (%] 873
Z 104 . o . ] BU10
* B Bu3
| T0
02 ‘
059 |
. - g
T

BT10 BT3

BU10
Treatment

BU3 T0

BT10 BT3 BU10

Treatment

BU3 T0
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Treatment
03
-+ BT10
5 o * & B3
v . 8 == BU10
+
0.2 ] BU3
1 * | + T
0.1 |
+
3 . *
]
BT10 BT3 BU10 BU3 To BT10 BT3 BU10 BU3 To
Treatment Treatment
E
0.100
0.075
Treatment
& BT10
= [ BT3
2 * # BU10
0.050 \
. 5 BU3
+ 70
* *
0.025
BT10 BT3 BU10 BU3 T0

Treatment

FiglLb®eEeA Tot al aboveugpt dBRWp tha loeapstsd IGau pt a RE@ENV g
upt gk®he bl ack dots represent the specific me

| V.Qr. @p characteristics
The manual measur ements cagrrroiuendd obuito mas s
comparfeod liomwi nigt fwagsurmesasured on PRB and PF.

randomly selected from each unit. Consequent

of nine plants. For PF, each 1®@eéaanmenftorefPRE
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9p| ahhev.gpl ue of the differ Eabll5SF@ar i RRB,esBRI®@, p
and BU3 have a significandtllOy ilsi ghegmileicgmt |
BT&igaRe In terms of dry matter, the mean dr
higher than for the other treatments. The ¢
equal and significantfFligwAdeeat érF, t BA 1DV dhramdsg e
significantly more kernels per plant than Bl
per pl afFti gt2lRaen TO

Fowar i alrielBiditsp has a high variability for
compared to tf®e gaRkeearhiwariisalilhes case for BU3
PRB and dry matter. TO has a high variabil it

For othehetmeadsyalues of the variables a
TO on tB&1D pllaowtays has higheplavet hge VP&l uéh
the case for BT10 except for the average num

TabllS-vPal ue and mevaanliuneg ooff btihoinsasps par ameltuktegyst or s PR8Tr
parameters where all of the treatments are in the san
means that the treat menTwkteayrsd swidg®OSBTtahBUFO0Odmeébaaseh:
treatments are siTghteddlic aafit.10y5.di fferent by

Height R2 Dry matter Cobs num. Kernels num.
p-value 0.00024 0.0304 0.023 0,00023
PRB Meaning HS S S HS
BT3 # TO # (BTBU3B®H1Q0QTBUBN10, BU10) # BUS3
p-value 0.316 0.255 0.681 0.023
PF Meaning NS NS NS S

TO#ZBT10=#I
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. *
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401 ‘ 184 0
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:
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*
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Plot

FigRbeHei ght at BBCH R2 stalge bhblamtkfoot PFreapde PRiBt

t h
treat ment . The | etters on the (gTFuwkey rtegpgtesent tF
500
ab b ab a ab
4004
Treatment
N [+ BT10
= ¢ BT3
g # BU10
gzuo— E BU3
[+ 10
*
100 * * |
] e s [ | =
PF PRB
Plot

FigRtery mattepemtphanwvepgy.] Dhme Pl anld PRtBs represent
each treatment. The | etters on thEulgeypthestpresen
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Plot

Fi gRRGkobs number per plant on PF and PRB. The bl ack
treat ment . The | etters on the gTFuwkey rtegpgtesent tF

Treatment
1 BT10
] BT3
] sut0
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= To

Kernels number/plant [-]

PF PRB
Plot
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treatTrmentl.etters on th

pbhatkodoPBF mnaedr e8nt t he ¢
e graph r efTpurkeesye nte stthe di f f
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| V. RamBvest i ndex

At the time of harvest, the number of see
coll ection of seed sampl es. Consequently, th

single sampl e.
I V.Ri.4r ogen critical dilution curve for p

Theitrogen criticaleedilcotrinoffisgibhbfedendreadd i
curve represents the minimum percentage of n
maxi mum aeri al bi omass atepaegtkotas| ttidmge Indah ¢ e

of 1 t/ ha.

Treatment

BT10
@ 513
® Bu1o
® Bu3
To

Total N [%]

0.0 25 5.0 10.0
Dry matter Yield [t/ha]

Figlde Rel ationship betweegqrdwndlbinomaosgeand %Jr y nmatbtoe
aboygreound ®Hhemdasa points represent the individual
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| V. Rpparent recovery efficiency

The apparent recovery efficiency (ARE) w
applied [kg/ ha] andFohe emecthr obstervpt albea [ kgl
was calcul ated baseBhenstardarednd ARIEatoif o M Owa
treatment. The general trend@hesréeba@lRtEBsrheef st h
present edl aibil 6atheotttdiiedrnd ni s t hat BU10O and BU3 at
nutri enftldntdh8W3B has the highest values and E

Tabllée Apparent recovery effilcti emasy Motr poasshi ilre attanemd ¢
Ca due €a applied below the detecti.on | imits of the a

Apparent recovery efficiency
Treatment N_ARE N_SD P_ARE P_SD K ARE K SD Ca_ARE Ca_SDMg_ARE Mg SD

BT10 -0.161 0.185 -0.152 0.647 -0.489 1.154 / /_ -0.0030 0.0088
BT3 -0.951 0.558 -1.47 146 -3.87 1.62 / / -0.0098 0.0238
BU10 0.299 0.258 4.60 3.47 2.47 2.45 / / 0.0155 0.0021
BU3 1.21 1.87 19.0 2456 9.24 12.6 / / 0.0163 0.0902
| VS8i l your wundi es
The values of *“diff.briefs” i's the differ
brief and the f i nFalgayéeihghbtb aefatcehr bid Aneghretnds s(h o
7.A1l the treatments show a high degree of ve

in this figure is that the BU10 has the high

4 2



diff. briefs[g]
*

*

BT10 BT3 BU1OD BU3 O
Treatment

FigRbe Wei ght difference in briefs after 2 months [ g]
treat ment .

| VSé-pl ant relations
|l V.Mutlri ent fl ow

A representation of the nutrient flow bet
i's proki gk@de Tameai | abl e K and exchangeabl e Ca
to be below the minimum detectable doseutCon.
and cent.uTahle pgaorptuitonsecti on represents the qgu
treatment. The output gqseaatnutysugeirpdrkees Wiyt B | tame

—

he exception of the output section, where n
nutrients 1 n question Irneporedemtt d hasceratvai n
guant int it dvses ecuatinpointt he variation of nutrient <c
and harvesfttokEloowiemsgvaesq eantpil @ry e d :

Nutrientygn — Nutrientpregrment

Equabion Variation = x 100

Nut”ent'rrearment

Equaé L Harvest contents,;; — Initial contentgg
Variation = — X 100
Initial contentg,;
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The content of BU3 h-26 dmemcreastkda®t eawddep
BU1O0O with a Bh20g.h6e% ivnal awempoafr i son tsoitlh.e Tihnei
remaining treatments exhibited a value that
values, fluctuat-lLag7lvit. ®OR4.n Tthree trraemge 4 t he
where the NHq4 content ofFiBg23¥ ehas even incre

I n terms of nutrient uptake, the N uptake
l evel, and that of the BT10 plant 51. 6 %. Fol
with the quantity applied for BrlthleO Bau3d pB Wan.t
a quantity of K al most 15 times greater tha
increases sharply for t heupottheer BgTuda mtnidt iBersl.0
t han TOuptBW&lkOs!l i ghtl y hi gherr gteldanwi Th. uBii meh &
uptakan BT1Giaatdl y0. al l the treatments absol
amount of (FMggadpep! i ed
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| V. @.r2r el ati ons

The initial step entailed an examination
treat ment , utilising th@ppgmpdiXusblsCtymuenit o1y, |
significant correlations between the two var

use of Pearson's test-valhe Tahtep Boadjbeecvteilv eu siesd

the interrelationships between saitlripatameate

| V. 4p R . KIC]|

This section examinessohl&KChidl at d@@s kimpf b €
in relation toPauamptalne almyqigl@dagp taghndio ft(he me an
offaptake byitghi@Be¢pl adtt (al so exami nepHiChe r el
of soil a t4 Oa cdre patnhd o fh e2VMDglepatna kqeu amyF i tge&Clef | a n't

Pvalues for signific@abll7eorrel ations are sho

Tabll7Ze Correl atippal aceefaihdcimeanj ng for treatments with

designation "S" indicates a significant correlation.
bet wephrKQbHe soi l a2 0 acuceand OhePmetaak ulanttiheg mlfant . T
associated with theKC€obdfrebati aaObhenmewpitt bhe Omélan quan
uptake by the plant. The second BU®eeém KiCefplAbl E is
at a de4pd hcmfamd t he Mguepatna kgeu abnyt itthye opfl ant .

Figure Treatment Correlation P-value Meaning

P uptake (A) BU3 0.999 0.025 S

Ca uptake (B) TO -0.999 0.026 S

Mg uptake (C) BU3 0.999 0.028 S
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t o
by
guant Mgwyptoafk e byFitghBeBgfPivanhtueé f or significan:
s howha hllrBe

4C a2t.-2m n h an g ea tec2a@p accm t vy

This section examines the rel20t icomdmi p ede
the mean quanti thi 2N ampd atklee bnKeudprit egkyed @ tn
t heFipladBgt. (I't al so examines the relations

Tabll8& Correl atipval ceefahdcimeanj ng for treatments with
designation "S" indicates a significant correlation.
correlation betwee20tlken @BEG adaheameém@mt dgaihpg®ddke oy Nt h &

Figure Treatment Correlation P-value Meaning
N uptake (A) BT10 -1 0.012 S
K uptake (B) BT10 -0.998 0.037 S
BT10 -0.998 0.038 S
Mg uptake (C)
BU10 1 0.007 HS
A B C
.
*
2.0 0.100
1.5 0.075
2
Treatment
= = = -+ BT10
2 ] £ -+ BT3
£ 1.0 = T0.050 -+ BU10
z ™ = -+ BU3
=& T0
N
05 0.025
0.09 09 0.000
é 1‘2 1 I& 2‘0 é 1 I2 1‘5 2‘0 é 1‘2 1 IG 2‘0
CEC 0-20 [meq/100g] CEC 0-20 [meq/100g] CEC 0-20 [meg/100g]
FigR8Bi stinct regression |line for each treatment, wit
Figure A depicts the correlati2dnchregwé&e@8glCEE gqguanthiet g
uptake blyglthEigua@tB il lustratesKupttake) aFigusédi @ bet
The data points represent the individual measure
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| V. 4Ca2t.-8Banhange cd4pacimty at 20
This section examines the rel atdOonesmiipn b
relation to t ICau prteaakne qbuyd ntglke Rp odEne s ( f or si gr

correl ati onmfabA%e shown in
Tabll Correlatiormlauaeefamidc imemtn,i n@ for treat ments with
designation "S" indicates a significant correlation,
BUL1O is associated whehCEReandrtbakamean beaweehyt of C
Figure Treatment Correlation P-value Meaning
Ca uptake BUI0 0.998 0.037 S

Treatment

= = BT10
% -+ BT3
E -+ BUTD
Sys -+ BU3
-
0.1
00
2 12 16 2
CEC 20-40 [meg/100g]
e each treatment, wit

gRel stinct regression 1| in
s dempiucrtes the correlation b [enme qC/E&CA €6 gnl ht eh eq useoni tli
offauptake byglhe plant

@ —
& o
9—1
D

Fi
Thi
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Il V.B.ixhcipal component analysis

The subsequent graphs il lustrate the ind
analysis (PCA) and the variables tRag3®entr.
anki g8e elihgenval ues graph demonstrated that
were sufficient to elucidate the total vari a
graphs, as the objective was to evanlduiantge t h
influence of nilUheiensuuptakentdabnamber of obs
precluded the Wehttbe ekcebpti paesf TO, the
not in close proximity to one another. The
examination of the centroid for each treat me
t hestmoproxi mate to that of TO. W th regard t
centroid that es f mamk e dieyg Bdihsepr\drtalfi r espect
characteristic variabl es, BU10 evinces chara
BT3, and TO exhibit a centroi @&igbape is in cl
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V DI SCUSSI ON

V. Bt reemscs variability

As evidenced by the nitrogleaulcatitomradf dhar
all plants were subjected to(KtbeSabddriaeg &
Pl enet eA naullmb,ern.od. )h.ypot heses can be propose
of stress observed in the sweet comeg atliame .
effects due dirouigrhini Patoiugrhmti xsanescause nutrie

fertilised fi el-alemibealaupsreop diret ipdy sméckot het goi
and absorption of individual nutrients (Amtn
cruci al process in the movement of water anda
the ©plant. Drought condi tmadms rwehd wlht iinn ttuh
transpiration (Mengel and Kirkby, 2001). Con
to the shoot is also constrained by the redu

Secondly, the effect of drought <could hav
soi l by wielvderndtadwceh.e Toheinsef i ci al properties of
the soil's properties and protects it from e

et al .T,he2 ®Pla%s)s.age of the wild boar could hav
the whole unit was not mixed in the same way

affected by the high temperatures and dry <co

Thiyrdthge mixing of soil and RCW resulted
materi al s, thereby rendering RCW more suscej;f
i nci dent has the potenti al to induceenitrodg
potenti al to induce nitrogen starvation as &
foNuptake and the microbi al bi Mmxdha et owarl t. h e
202Dhe rates of mineralisaecidapamdenmmopoth i tsk

of CNamaol s for miC¢éNaorgasesmst hAsi mmobilisa
to occur, as observed in the prdderrctanc dosce pwis
that incidents involving wild boars have no
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in guestion is not significantly affected by
(Félix Lancelloti, 2019).

Fingitl ys possible that the application of

in conjunction with the simultaneous commen

|l eaching of nutrients. The | eachi nngalofs ttrheessse
Li ke explain by Rashmi et al ., (2017) | eachi
t he plant are not synchronised, and the wate
where it canlhkee sbhizeeotodor padt i cl es cahtal so c

possible that the biochar particles were too
|l ndeed, parti cll®sinmwalsa malxe el® mdre monstrated t h

capacity of bi ochar is closely related to i
i ncreases, the number of chemical adsorptio
nutrienn &§ksoagpeitoal ., 2019).

The ANOVA test demonstrated a statistical
for NH. , Ca uptake, cobs Houwmlrerr ,-hdd ek ootsd
empl oyed does not permit the creatiomduan e s
to the smalolf <¢dmplha ghi zvear i(dleiel ietty Tal er, h t2¢0HL a8t
standard deviation of Canawp tcaoknd,i ram Fsh gam dd ykpec
14Fi guFe g2aPepen)di x 9

V.2mpact of chauogedehbt ®d&pbagrcal neent aenrds

The el evated MNhia cBodblBpaeeaettrat ecctame rb et rag atrmeb
to the hypot hHeasgiesmamrno peas &d h my(d2t0 1lert) sleabhgle § 2 1
t hat the organic molecules present -piomousi ne
bi ochar ar omataincd craerdbuocne shuyfdfra@aospehsodba tciingy subse
for the binding of anions such as nitrate o
through water bridges,.Iltesaht beghiypot @&esi sih
coating fix also provides nutrients from oth
at a sl|Tohwesr hyapoet.hesi s may explain Amet lgereat
hypot hesis may explain this high uptake. The
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modi fi ed WfAp pweinl gdir Rbeolaprr ot ect i on provided by t|
to maintain a higher | evel of water in the s

and, consequently, better nutrient uptake.

Tle hypothesis @phbhsbtgamihat coati tcggncentrat
BUO slkeacleeéd that of BU3. Furthermore, the so
Sshoul d exceed t hwWitt hoft hBT lex cerpdh BaMide fo ntt leent a v
at dept,h where BU3 exhibits aThe glhewewvwalNde, ¢
of BU10 can dief faheytpoaotibhuetcdids dtiong :mher 6bl Bbwany
for the transformation and i mmobTHa shayp otnh eod
can be supported by the qualitative anal ysi ¢
exhibits the highest Feya¥Aeopfe njdaxr evahreg rd,moivis m
content of N in the BU1O0 pFliagth eacndp & rheed AtRE t

bet ween O and 1 can support that a part of t

Theomparable NH., BTdntOmay adé&oBTIiIMuted tC
i mmobi lainstatiromycadbicgenlsenspresence of BT10 a
| oMuptiakecomparison ttlohABE1Walamal B3y eO=mds N
supgdratt i mmobi |l i sati on @a®bl §eT hgihse rh yt phoatnh ensiitsr
supported by the fact that N uptake is inver
that there is a correlation between CEC and
bi ochar has been dmeintonosbtiraat eadc ttioviitnyc raenads eCE C
Das et d8his 2022pase in activity can increas
of nutrients 4dWDaiploabl ett althe 20REBnN$ Egpleenrboomen .
can give rise to issues when a | ow nitroge
demonstrate a greater capéabdbtrtgabtioeForttbgé&nl
t wo treiatt meats,be postul ated that the N con

reqguirements of the microorgani sms and the p

Foavai-Pappkeication of Btiocharrenmnabhed mor
increases the avail abil;i tGaoofejt Rids hmu2tPrditde ratl
The present study obtveuwPRetniabhatsoihle wasasnnhoty
the quantity DOHiI Diplcdrao mampen icaln be attribut
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The | oweisnt2 Qv adlewpeshobserved in treatments witd.l
which may indicateeshd@tedthersemitcaewd ingetne aatcd ri
i mmobi I(iBzaatzieoFnu R O h8) mor e, t he el evracrbahr Bedpt |
bi octaamr be attri buted t oKdlt,s icno nepoampaatriivseolny thoi
This can be explained by the fact that the
dynamics of P avail aibnlsdiyl fpHI|witnlge ttieod ma
The significant correlati on -200etfwere nB W3 ulpda mkse
t o this Thhyep oniohrees itsh.e bi ochar raises the pH,
more they can be labmhsbohbedabgy bDheBplLant howeyv
correlation may be attributed to the | imited
power to demonsti atalkd §l, ovedrat v almhsadrégipeddo hamur f ok
avai Pabht ede@ptharObe explainedAbyYy arthes ehepat
would have been needed to gwhecmoaeewbaght t

rather than significant results.

Thiencreasei hn@B@i | npBoi Ibyorbgiaonci hca rc tichobuolnd i
avail abjMdg & iyd2of€EarK t l{Nea epelma nett Ralindol pa 1l eltn al . |,
thi snotudy,at ment i ncr eaSC&didrsg agmii d o gkt @yt @ ht
baaadcdOtTehret si gni ficant positive c&KiCheolrati ot
BU3 masy plgehratt bi ochar i ncreases soi lDugpHtand
the size of the samples, it was difficult to
foll owed the same trend nand rwise tofe rnutthreye nar e
of aknd2?WMgs higher in the bioclwailiengat atwa$o
to me(BsgBPlet can be reasonably assumed that
treatments would have been greater in quant.i

i's notltheaonabde. expl aimed by different hypot

FirshtdlysornpMg andédlbby plants that have wunde
BU3 treat meMarsedwerggesbgai fi cant correlation
Ca? uptake and CEC fort oBUh®. cllpiass i mayy old e Baltl
|l eaching of these particles (Naeem et al .,
however, the absence of a correlation may be
not have sudlfi cowart o adesiophst pasietadriey aNae
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(2017), these findings can Miggec oanttternitbeuwtnd d othd)
from the addition of cow 2magn urkee,h owhgihc ht hien vtaul
bel ow the detection Iimit, it can be esti mat

Secondley,l owptMgkie pl ants may be expl ained
bet ween K and WMpttakeKAn iisnckremawredt o reduce t
et al Thizd0hl1gh#drorl @mWamgegefd Ki ochar can be due

and the high i mmobil-chatged bewehabnf compost

Thi rtchleyr,ehigrheera quantity 40 Mgopi-doae bdboadvept
t han fodostsbBebmbagyhare attri buted to theinatrad:!
dept ROBedr Oall treanmn meeh &8 s aonie dpgads eta d B0
deparanotwaesr | eac.hHhend etedt, altlhye i mportant hydr a
correspondingly weak adsorption to soil col |
l eaching (Xie et al., 2021)

V.3l mpact of c¢hawge tic hbabroanchtaerr iosnt i ¢ s

With the exception of the number of kern
val ue, the remaining parameters demonAtrate
number of hypotheses can rtelde plrowersepgH i nalthe
PRBAp(pen)ddixgh3 aci dilkavdBa high saturati®on of c
and?2?MnThese cations hawve Mgredopopktieaotemty tioncp
they can interfere wi{bDucbaufoprakée af .t heee
Further more, suclhkpatod t ge thaivre rauitproieennstish,e ewdh ibc
presence of wvery | ow mineral (€Eseseexetamd . s
Duchaufour Meotr eplv.e,RB20O &0 me alt le mpr ov e, siompr ogvuea l
water use emprovengyammdnpiaeledl( GmvtahenPtks et al
Pari har )et al ., 2019

The significantandiddf féergnmati er heogh®RB e
significannumbdeérf eoaernknertnenlost gener bhdeheetl ] ke i
enhancement of cor nanyiienlicar eitds €@a 3 ad @i atf e do i wictht

soi l i n tropical climates (Moirmavetr ,alt.he 2a@dp4
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bi ochar t et rae sdsreadugmdi ze crop resul te i n ar

transpiration rate, and |l eaf relative water

BU3 has a higher dry matter value becaus:
due to a better (aMcsCarudteiyomhbosalbhgt theednthevel op
explained by the values of the 3 plants on t
the avernbsorBPpend.iPoi hi 15 relating to thi-:c
hypot hesi s of tFh e 30ReogdPideA dorhaephvsal(ues of BT1(
not i1 denti cailmasol sta@htotsrei bot eBdJ3t,0 t he i nfl uence

I n fact, their ARE v dlKwenareienf arlces 2t0Ri09 .hyp

The similarity in height bet weesnu@Bdr3i oarnd
efficacy in absorbing nutrisdmtdeewlhen heo mpegrl 4
cow manure biochar i1 ncreasedq Nateemdyendmeécs @ff

si mheaght of BT10 @armda tithreisbeu ttarbelaet niteontist s c ap:
retenti on ( BrRackrot kB, railgherR 02mgunt of P appl i ec
for the hi gkbenehsmbhP8B8oubftar mont et al ., 2017).

Furthehemoebevated mean number of cobs an
BU10 and BU3 relative to thteheithehi ghertPhewnpg:
i mpact on th@obuhdewmehopvm&ratull ey 2014l ., n. d.)

V. Potenti al of chasrcgaelde Dbfiaorcnhearrs f or s me

One of obj ect iwaesso oifdetnita f gt ,sdby uti ons t h
advancement eafcadregdmiranisymgaliln tr opi cal condit

away from che(nNlcaaglu rfagratl iteltii smelrhsy p @ 012 &3ii.oscenda rt h &

has the capacity to improve this situation.
't i s evmudentt utdreatofa alternative kcguive or
for chaogtodwever, as explained above, using

composMorteeowdeerproduction of effective compost

scale farmers due to the number of ingredien
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for an opti mal aerobic compost tea process (
2012) .

I n I'ight of the potential for biochar to
production and to compete with thHeosusg @afindr
application to the root zone rneiptriegsaetnet st hae ssel
(Jones et al ., 2 Blch;mi Kat tgdhrcard r glti 28150 @22 oL
| arge number of field trials have shown t ha
nutrients and apfpplgme@®. tamd 2 otw/ Waksetso t he
considerably increased crop yields compared
withoutKébi oehar et al ., 2022; Saba et al ., 2
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VIPERSPECTI VES AND CONCLUSI ON

It is cruci al to identify techniques, or
s maslclal e farmers in cultivating crops that ar
Il n addition, to i mprove the sustaitnalsi lviittyal
contempl ate strategies enabling producers to
The wuti lcihsaabgieodaohaf i n tropical conditions m
enabling far mswus$ fciyo iiann hfi eervtei Isiesat i on.

I n the case of this study, few analyses ai
This may be due to t he hemal lggahmdveadieeslkovi@imttasmp |
that occurred during the experi ment. Due to
effects of the various treatments if they |
di st urlbeasnpcietse. t hi s, a numberhaoug ettdt enamp @snte r tg &

BU10O potentially causre.d Bhigsminmady anhtow mmoati |ii
ot her organic fertilisers need to be applied

the plant.

I n addition, the high BU3 values of the
events may show that RCW applied as mulch ca
from thischardggeaddcbarneappears to be more eff
availability anFdurytiheelrdnoihregwaedthccmrcrh.ar seems
realistic combination to use | ocaMdrye gt waeine.

comparing treatments atdebenoaiciaédyowi abl e

I't could be interesting to c¢harbgeodcuhtara fsotr
use omcsameal f arms in countries with a tropica
potential -gfowsnggphamtasthat i's |little wused
Anot her part ctoeif g istihpea gstotivle anodngcr op yi el ds
practice can be effective on a | ocal scal e.

Finally, it may be wuseful for this type

before the staextepavem@ésér bt asamgi dthe results
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VI PER8A@GL CONTRI BUTI ON

The student participatedhioudegnti haahi easgpdect

o Different meetings with promoters and one

possible to do and create the project.

o A protocol for carrying out the experi men
o The fabrication andbitdhehampplication of <ch
o Different meetings with a | aboratory to

storage progr amme

o A work within a set budget.

o Al | the crop management operations, such
al so built al |l the pest contr ol structurl
greenhouse. He also carried out al | t he
i nsects.

oIn a manner that sought to minimiseHedi srup

also tried to do the work with as Ilittle I
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| XAppendi x 1

Cl i mlaattea: thempagatures measured from 1999
Weat her Auroville & t-é@p24ptand byemagéhpt e
1969 to 2023 (“AR20@e&gmatics,” May
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Climate graph during the experiment
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a)Pr-eomment s
i J)Location
1T Geographical <co
11°59"'"05.4"N 79
T Adress
AuroOrchard

Edayanchavadi Ma i on,
Aurovi |l ITehi rRuc hi t
Tami | Nadu 605111
i iGener al climate
T Savannah <c¢cl i mate 8 ers
( Aw) :
1T Average temperat
i iRai nfall <
T 1341 mm/year-2028
(“AV Geomatd&6212)§
T Theumul ative rain
during the experig 9 mm

=<:

di stributed in 58&

i vPharent materi al
T Acri sol
v)Sl ope

1 0-5% (Nearl gl hesel &

1 «Pl atreau il
b)Surface observations JJ
i )Vegetation (descripth
T MF: Agroforestery

i iDand use -
f Sample taken fr Horizon ftraet bbeRRE
butte on a farm Lrat 1 a o U T Tl

practising organic farming since 201:
sample was taken on an area without :
T row of acacia on one si dbeutatneds tawoe buust
to grow vegetabl es.
T Larmdse classification

o MF: Agroforestery
T Crop code:

o Ve Vegetabl es

o Ra Roots and tubers

o CeMa Mai ze
T Human iinfluence

o VE Vegetation strongly disturbed
o FE Application of fertilizers
ol D Drip irrigation
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o MO: Organic additions
o MR: Rai sed beds
T Vegetation:classificati on

o WE: Evergreen woodl and

i iTAS)pect

T The soil was covered wiAchacRaani al Frai

auriculiformis

T The soil received a dose of compost ¢
i vWeat her ( Temperature and rainfall)

T Temperatue: 32 °C

T Wind gust s: 28 km/ h

T Humi di ty: 52 %

T Rainfall: 0O mm

T SU (sunn@ui cdéleiameés for 29@i6l) ; davCcrli § i

the |l ast mont h)

c)Gener al

concrdamd . onUSDAVYRB
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Textur e

_ H> Col or
Dep Hori z The Structure Ot her
_ p h _ Proport _ col ouMac-Opbpgan
(cn di agr Ri bbon porosit comme |
t e coar se ¢ spot
piece of
15% qua| presen
verycsaf compose roots
HUE 7 .
0-10 A 6, |1 mpos sand pa smal |l st VR 4 mi crroot s sur f 4
clearly 10% qua (phot
composel attac
mi Grr ot
AB strai 10% qua
(inter ri bbqLess <cru HUE 5 compose
1e5 6 .
text b broke A 4/ 6 mi Grr oo t
t he 2 over charco
| arge small tra <5 % qu
_ HUE 5
250 B 5, Yo bre accumul gst onelsi, glotn 3/ 6 - compose

soi | a

spot

mi GIr ot
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spreadi

greyi
white s spot
paper

Small si1om
which refl | HUE 5
The I n sunligh 3/ 6;
5@®5 5, % breaccumul a i n abbhmpb| greyi
| arger tf yellow st|black
guantity ¢ => pi

mi Grrawot s
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| XABpendi x 3

Soil description of pl oulthhee s afmpd led wpaasr tt afkoern

of the middle bed create for the experiment

a)Pr-eomment s
i )Location

T Geographi cal Lcaotp,rLdoinnga t
11.984962B9.26BBI41452 78
T Adress
Aur oOrchard o
Edayanchavadi Main RoGg; Aur o
Rd, Thiruchitrambal am,£fg 0511
i iGeneral <climate ]
T Savannah climate with Aw)
T Average temperature:
i iRainfall
T 1341 mm/ yelaae@deB8BweeAV
Geomati c® 20 2Ma)r.c h
T Dur emger:R thenin®
i vParent materi al P N g
T Acrisol Hori zon frbom bbetob
v)Sl ope part used

T 1.2% (Very gentl assl
b)Surface observations
i )Veget ati on d(ednessictryi)pt i on,
T MF: Agroforestery
iiDand use
1T Crop code:

76



o Ve Vegetabl es
o Ra Roots and tubers
o CeMa Mai ze

f Human influence

o VE Vegetation strongly disturbed

o FE Application of fertilizers

ol D Drip irrigation ékhpeormenhbhe bPgih
irrigation)

o MO: Organic additions

o MR: Rai sed beds (before these raised
the experiment, the soil was ploughe

T Vegetation:classification
o WE: Evergreen woodl and

i iAgpect
T The soil was covered wiAchacRaamiaaur iFcrualginfeor
i vivfeat her ( Temperature and rainfall)

T Temperatue: 32 °C
T Wind gusts: 28 km/h
f Humidity: 52 %
T Rainfall: 0O mm
c)General conclusion ( WRB name, USDA
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Dep|Hori|H, OlTextur e Structur|{Col or sfMi ccOrogan|Ot her ¢ omiy
(cmidi ag : : (consist|icol our
ph |The Soil FRProportidporosity/spots
coarse el
tes
010 A 6 | mpossi bl e|{Very soft HUE 7./10% quan/Yell ow spg¢
sandly YR 3/ 3 composed
root s,
5 % quan
composed
charcoal
5 % quan
composed
pl ant de
1@ 5 AB 4 Yo break Small san HUE 5 [<1 % of
in 50% of Ya debris
guantity
B 3,5[(100 % smal |lSmall san HUE 5
t hei ddl e bulin 25% of 3/ 6 Boundar
ri bbon can|gquantity fhe 2 KO
53 5 C 3,5[{100 % small|lSmall san HUE 5 difficult
the 3% but|in 10% of 3/ 6
can be mad(quantity
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| X Appendi x 4

Soi l description of pThughddsdc¢iiepdi @mr wa 3 nme
t hhei crondti edsded for the experi ment

a)Pr-eomment s
i J)Location
T Geogr apchdrchilnbate sl1oln g9 8496236263801,
79.79034145275718

T Adress
Aur oOrchard
Edayanchavadi Mai n Road, Junction, /
Tami | Nadu 605111
i iGener al climate
T Savannah <climate with dry winters ( A\

T Avertaggmper at ur e: 28, 2°C
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i iRai nfall
T 1341 mm/year-20#&8w&en
Geomati c £'02M)r.c h
T Duremg@er i memm : 20 . 3 9ma¢
i vRharent materi al
T Acri sol
v)Sl ope
T 1-2%
b)Surface observations (pre;g
drainage?) >
i )Vegetation (description, B
T MF: Agroforestery
i ilband :use
T Crop code:
o Ve Vegetabl es
o Rao Roots and tube

oundw

o CeMa Mai ze
f Human influence -
o VE Vegetation str ¢ rbed
o FE Application of §
ol D Drip irrigatio he be
of the experi ment : [ b
o MO: Organic addit i g
f Vegetation:classificaigh
o WE: Evergreen wood;$
i TAs)pect
i vWeat her ( Temperature ankg
f Temperatue: 32 °C
T Wind gust s: 28 km/ h
T Humi di ty: 52 %
T Rainfall: 0O mm
c)General conclusion ( WR Horizon frbhm bbeto

part unused
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Dep|/Hori z{H, OlTextur e Structur{Col or gMi cOmgani sms |Ot her
(cmdiagriph |The Proport|(consisticol our commen
tes|Ri bbonjcoar se porosityspots
0-10 A 7 | mposs HUE 5% of quanti|Mor e
YR ¥ charcoal , 5 (di ffic
debrits, 5 %dig
1@ 5AB (b6 Y% brea HUE 5(1% quantity
on te Ya pl ant debrit
25 5B 5,5 Same st HUE 5|1% quantity
100 o AB 3/ 6 pl ant debrit
5®5C 4,5 HUE 1% quantity
YR 3/ 6pl ant debrit
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| X A pendi X
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202J ameb Sunhemp ( Gr

| X Appendi x 6

1.Compositi-waeold fd tcloenp® st

Element used Quantity Unit
Aeacia auriculiformis RCW 80 %
Cow dung 8 %
Hens litter 8 %
Biochar 4 %

2.Composition of the nursery substrate

Element used Quantity Unit
6-week-old compost 49.85 %
Soil 24.92 %
Coco peat 24.92 %
Neem cake 0.28 %
Pseundomonas 0.01 %
Trichoderma 0.01 %

3.Composition of the compost tea

Element used Quantity Unit
Water 92.59 %
6-week-old sieved compost 4.63 %
Jaggery 2.78 %
Stone meal 0.69 %
Salt 0.23 %

| X Appendi x 7

Soi | your Undies protocol

1.0bjective:

The objective of this test is to have a r1efj
alternative that | aboratory analyses has b
Ontari o”
2016. potr2024ay I n the case of this study, &
bl oc k.

2 Materi al and met hods:

bury a pair of cYootttrd n-p suontdoear oMe a |
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New pairs of white 100% cotton briefs (no
A number of steps were taken to conduct thi
1. The briefs have been weighed
2.A trench was dug so that the briefs cou
| ayer of soil removed was separated to
3.The briefs were collected after a perioc
rinse with water
4 Subsequently, the speci mens were meticul
and-dai ed.
5. The final weight of each slip was wei ghe
uni t .
3.Experi ment al uni t:
Sweet corn plant 1,8m Micro drip system
0,6m 0,45m /3m
S . . <
[ 0,9m Io,zm 0,9m
0,15m 0,4m 1m
/‘ IUZm
o - o
T oas 0,3m
m

Cotton underwear

4 Resul t

8 4




BTS3

BT10

%

degr acg

Phot o
brief

2 mon

46 .

5

38. 3
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| X Appendi x 8

Test methods in | aboratory
1.Soi l par ameters
a)Tot al Ni trogen Ammoni cal form %
Thitses b based on IS 14684 (1999): De

Nitrogenous Compounds i nFeSotiillsi z[eRASD 7 :
Procedur e:
1)The Kjeldahl procedure
2)Cal cul ate total nitrogen i n ammoni
taken for the test by wusing the fol
sul phuric acid= 0.0014 g of nitrog

b)Avail able Phosphorous as P

Tht sist based on Manual of Soil Testing
andooperati wMgrMicruil & turrye , GOl , 2011. T&h
Bray' s method N°1 for acid soils.

c)Avail able Potassium as K (FAO met hod)
Tht eist based on BashourMethods G&Gfayamdal )
soils of -arid apapBomemi Food and Agricul
of the United Nations. 't is generall
deter mi mivtag | abl e potassium do not accu
under field conditions, due to the inh
Procedur e:
1)Weigh accurately 5 g of soil and t
2)Add 20 ml of 1.0 M ammonium acetat
and shake in a reciprocal shaker f
3)Centrifuge at 2000 rpm for 5 minut
4)Decant the supernatant into a 100

5)Repeat —4ttelprse@ more ti mes.
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6)Make up the supernatant volume to
acetate solution.

7)Prepare a series of working-2K stan
me q/ | of K from stock solution of
better results, add Li Cl in each s
of about 5 meq/l of Li ClI
8)Determine K concentration in the e
section 6.3.2 and 8. 1.

d)Exchangeabl e &€mdlgci um as Ca

This test is based on Reeuwijk L.P. v
Techni cal paper / I nternational Soi l
Wageningen: I nternational S olihle yR eufseerde n
“ammoni um acetate

9-5.1 Principle

Exchangeable Ca and Mg are measured by flame atomic absorption spectrophotometry (AAS) and exchangeable
K and Na by flame emission spectrophotometry (FES) in percolate A. The CEC is measured through Na by FES
in percolate B. For Ca and Mg measurement La (5000 mg/l or 0.5%) is introduced to prevent formation of
refractory compounds of Ca and Mg in the flame. For Na and K measurement Cs (1000 mg/l or 0.1%) is
introduced to overcome ionization interference.

9-5.3 Procedure

9-5.3.1 Exchangeable Ca and Mg
Standard series

1. Dilute the 1000 mg/l Ca standard solution to 250 mg/l: pipette 50 ml into a 200 ml volumetric flask, make
to volume with water.

2. Dilute the 1000 mg/l Mg standard solution to 25 mg/l: pipette 25 ml into a 1 | volumetric flask, make to
volume with water.

3. Of the 250 mg/l Ca solution and the 25 mg/l Mg solution pipette a series of 0-5-10-15-20-25 ml into 250
ml volumetric flasks respectively.

4. To each flask add 25 ml NH,OAc 1 M solution and 125 ml 1% La solution. Make to volume with water.
The standard series are then: 0-5-10-15-20-25 mg/l Ca and 0-0.5-1.0-1.5-2.0-2.5 mg/l Mg.

Measurement

Pipette 1 ml of percolate A (see 9-4.2.2) and 9 ml of the 0.55% La suppressant solution into a test tube,
homogenize and measure Ca and Mg in this solution by AAS at wavelengths of 422.7 and 285.2 nm respectively.

e)pH KaCld pH H O

These testare based on IS00390:2021.
Procedure:
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g)
Tht

Uni

1) Preparation of the suspension. A suspension of a test portion is made
up in five times its volume with one of the following solutions:
- water
- a solution of KCI in water, concentration = 1 mol/I

2) Calibration of the pHmeter

3) Measurement of the pH

CEC (FAO met hod)

gisst based on BashourMdt.hods& dSfayaengahl yAs i
arid-aand peQbmes Food and Agricul tur

ted Nations.

1)Wei gh accurately about 5 g soil an
centrifuge tube.

2)Add 30 ml of 1.0 M sodium acetate
shake in a mechanical shaker for 5
3)Centrifuge at 2000 rpm for 5 minut
clear.

4)Decant the |iquid completely and re
Discard the decants.

5)Repeat —-4tepsh2et hanol or isopropyl
decant reads | ess than 40 mS/cm (us
6)To displace the adsdérhbhedndlat heepeaa
acetate solution. Collect the decar
with a funnel and filter paper. Ma
acetate solution.

7)To determine sodium concentration |

6.3.2), prepare a series of —-Na st al
meq/l of Na. For better results, ad
concentration of about 5 meq/ |l of L
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f )Organic carbon (1S method)

Thi

S test i s based on “1'S 2720

6. PROCEDURE

6.1 The sample shall be placed in a glass weighing bottle and weighed to
0-001 g. A small quantity, from 5 g to 0'2 g depending on the organic
content ( se¢ Note ) shall be iransferred to a dry 500-ml conical flask, the
weighing bottle rcweifhed and the equivalent weight on oven-dry basis of
soil specimen removed ( W ) calculated by difference and allowing for the
moisture cont¢nt of the soil.

Note — The size of the specimen for chemical analysis will vary with the amount of
organic matter present in the soil, As much as 5 g may be required for soil low in or-
ganic matter amyu little as 0°2 g with a very peaty soil. After a number of determina-
tions have been made, experience will indicate the most suitable size of specimen to be
taken, In unfamiliar types of soil it is suggested that a scries of specimens of varyin
sizes should be weighed out and tested. e determination giving a total of 5to 8 m
dichromate solution reduced should be taken as the correct result.

6.2 Ten millilitres of N potassium dichromate solution shall be run into
the conical flask from a burette, and add 20 m! of concentrated sulphuric
acid very carefully from a measuring cylinder. The mixture shall be
thoroughly swirled for about one minute and allowed to stand on a heat
insulating sutface, such as asbestos, or wood, for 30 min to allow oxidation
of the organic matter to proceed. During this period the flask shall be
protected from draughts. Distilled water, 200 ml, shall then be added
along with 10 ml of orthophosphoric acid and one ml! of the indicator
( see Note ). The mixture shall be shaken vigorously. If the indicator is
absorbed by the soil, a further I ml of the solution shall be added. Ferrous
sulphate solution shall then be added from the second burette in 0-5 ml
increments, the contents of the flask being swirled, until the colour of the
solution changes from blue to green. A further 0'5 ml of - potassium
dichromate shall then be added, changing the colour of the solution back
to blue. Ferrous sulphate solution shall then be added drop by drop
with continued swirling until the colour of the solution changes from blue

to green after the addition of a single drop. The total volumc of the
ferrous sulphate solution used { 7') shall be noted to the nearest 0-05 nrl.

Nots — If complex ferric ions which interfere with the end point arc present in the
soil, after the addition of 10 ml of orthophosphoric acid, 02 g of sodium fluoride may
be added before the addition of the indicator.

7. CALCULATIONS

7.1 The total volume ( ¥ ml) of potassium dichromate used to oxidize the
organic matter in the soil is given by the following formula:

V=105 (1 — ¥|X)
where
¥ = total volume of ferrous sulphate used in this test, and
X = total volume of ferrous sulphatc used in the standard-
ization test ( see 4.1 ).
7.2 The percentage of organic matter (OM ) present in the oven-dried
sample shall be calculated from the following formula:
067 W, V

OM, percent by weight = WW,

( see Note }

where

W, = weight on oven-dry basis of the soil sample passing
10-mm IS Sicve,

V = total volume of potassium dichromate used to oxidize
the organic matter. ( as in 7.1),

W, = weight on oven-dry basis of the total soil sample
taken for the test before sieving, and

W, = weight on oven-dry basis of the soil specimen used
in the test,
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2.Nutrients in plant

a)Tot al Nitrogen

Thi s test i s based on I' S 14684 (199
Nitrogenous Compounds in Soils [FAD 7
Kj elplradiddedur e was wused

b)Tot al Phosphorus

This test i S based on Manual of Soi
Agriculture and CooperationThew nusedy
“Ol sen’s met hod”.

c)Tot al Potassium

This test FICOI D8 edPlabret nie)t.hod wused i
photometry method?”:

Procedur e:

l1)Take 5g sample in a porcelain-crucib
700 C in a muffle furnace.

2)Cool it and dissolve in 5 ml concen
250 ml beaker with several washing c
3)Agatnansfer it to a 100 ml volumetr.i
4)YFi |l ter the solution and dilute the
theconcentration of K in the workin
Oto20 ppm, I f required.

5)Determine K by fl amei phetometer noeca
and calibration of the instrument.
6)Read similarly the different conceni

fl ame photometer and prepare the st
against the different concentration
7)Cal cul ati on: Potash (K) %by weight =
ppm of K in the sample solution (obt
curve)
d)Tot al @anldciTwomhal Magnesi um
Thi s test I S based on Manual of Soi
Agriculture and CooperationTheww nusdeday
Ver senate (.EDHAJcendt he d:

91



1)Take 5 g air dried soil sample in 1
neutr al nor mal ammoni um acetate. Sh
mi nutes and filter through What man f

2)Take a suitabl e al i-k3gucorty s(tba losr o0lf0O cnalr)
5 ml of 16% NaOH solution.

3)Add -500 mg of the indicator powder .

solution till the colour gradually c
(purple). It is advised to add a dro
10 seconds, as itshenocth anngset aonft acnoel oouusr.

4)The end point must be compared with
over titrated, it should be back tit
exact volume used is thus found.

5)Note the volume of EDTA used for ti't

92



| X Appendi x

The foll owi ng me aabnlde

9

sptraensdeaor &de idi ehvei aart @ noedtOe rdse pft dir ftolre PRB.

0-20
Available Exchangeable
pH-H h pH-KCI Total NH 5 CEC Organic C diff. weight Brief P K Ca Mg
Treatment - - mg/kg meq/100g % g mg/kg meq/100g
TO 6.68 +0.170 6.53+0.0416  1502+143  11#0.702 1.77 +0.0577 54.7 +4.040 72.6 £11.9 <0.5 <0.5 12.9+1.12
BT3 6.69 +0.449 6.48 +0.312 1523 +218  14.8+5.17  1.61+0.329 50.3 +14.6 81.7 +20.3 <0.5 <0.5 14 +2.40
BU3 6.71 £+0.234 6.6 +0.166 1687 £229 13 +1.75 1.79 +0.0693 46.3 £18.8 84.7 +26.4 <0.5 <0.5 15.3%2.72
BT10 6.79 £0.0781 6.57 £0.134 1517 £316 11.4 +1.28 1.65 +0.350 58 £17.5 65.7 +21.6 <0.5 <0.5 14.5%3.74
BU10 6.81+0.172 6.59+0.130 1354234  10.4+2.34  1.340.182 64 +9 67.9£14.9 <0.5 <0.5 12.2#1.71
p-value 0.948 0.91 0.022 0.345 0.21 0.597 0.709 / / 0.583
Meaning NS NS S NS NS NS NS / / NS
The foll owi ntghea amd aen pareds exntsapn d a rpda rdaenvei4 &tricdenf todif ft hhre RPRB
20-40
Available Exchangeable
pH-H h pH-KCI  TotalNH a4 CEC Organic C P K Ca Mg

Treatment - - mg/kg meq/100g % mg/kg meq/100g

TO 6.78 +0.121 6.55 +0.081 823 +138 9.02 +1.28 0.877 +0.136 52 +9.24 <0.5 <0.58.31 +1.11

BT3 6.76 +0.304 6.52 +0.241 808 +160 10.5+1.73 0.857 +0.11458.6 +25.5 <0.5 <0.510.2 +2.28

BU3 6.83 +0.203 6.64 £0.119 865 +123 9.02 +1.28 0.833 +0.102 41.6 +15 <0.5 <0.59.55 +0.94

BT10 6.89 +0.106 6.58 £0.116 773 +150 9.48 +1.51 0.807 +0.10356.6 +10.0 <0.5 <0.58.46 +0.19

BU10 6.84 +0.159 6.6 +0.167 701 +110 10.6+3.11 0.78 £0.072150.2 +7.68 <0.5 <0.5 8.49 +1.55

p-value 0.926 0.901 0.67 0.699 0.813 0.677 / 0.423

Meaning NS NS NS NS NS NS / NS

93



The

The

foll owingmeabl anpgresemtiaothhdsevpatametefs for PRB

Permanent Raised BEDS (PRB)

N

=)

K

Ca Mg Height R2 Dry matter Cobs num. Kernels num.
Treatment g cm g - -
TO 0.406x0.271 0.138 £0.106 0.494 +0.309  0.0743 (a) £0.05( 0.0447 +0.0451 78.5 (b) +11.1 54.2 (ab) £ 50 0.56 £0.726 0.56 +1.67
BT3 0.226 +0.105 0.093 +0.045 0.278 +0.089  0.028 (a) +0.0053 0.0373 +0.0184 56.1 (a) ¥18.0 15.9 (a) £ 9.45 0.22 £0.441 0
BU3 0.995 +0.909 0.325 +0.241 1.32+1.13 0.269 (a) +0.174  0.054 +0.0435 87.9 (ab) ¥11.0 152 (b) + 110 1.11+1.05 1.44 £2.70
BT10 0.304 +0.116 0.123 +0.066 0.403 £0.214  0.071 (a) +0.0386 0.0367 + 0.0229 86.4 (ab) £22.0 113 (ab) + 157 1.11+0.928 0.78 +1.72
BU10 0.889 +0.418 0.289 +0.113 1.23 +0.734 0.181 (a) ¥0.083 0.0677 £0.00321 87.1 (ab) £21.4 106 (ab) £93.2 1.44+1.01 1.33£2.83
p-value 0.225 0.19 0.196 0.048 0.718 0.049 0.255 0.096 0.964
Meaning NS NS NS S NS HS S NS NS
BT3 # TO0O # (BTBO,3BW¥1(Q,TROYU3yT10, BU10) =# BUS3
foll owingmeabl eangdresemtiaothhdsevpatbmet efs for PF
Ploughed Field (PF)
Height R2 Dry matter Cobs num.  Kernels num.
Treatment cm g - -
TO 53.3+36.8 20.2 +18.9 0.556 +0.705 0.056 (b) +0.23€
BT10 67.2 £27.3 29.3+21.0 0.722 +0.752 0.889 (a) £1.75
BU10 63.6 +20.2 27.8 £22.8 0.889 +0.9630.169 (ab) +0.38
p-value 0.316 0.255 0.681 0.023
Meaning NS NS NS S

TO#BT10¢z
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| X.AlpOpendi X

1.Gener al

10

PHKCI.0.20 phH20.0.20 c.020 CEC.0.20 PhKC20.40 phH20.20.40 c2040 CEC.20.40 Briefs Height_R2 N_plant P_plant K_plant Ca_plant WMg_plant
g: Corr: Corr. Corr: Corr: Corr: Corr. Corr: Corr: Corr: Corr. Corr: Corr: Corr: Corr. g
é' 0849 0.007 -0.446 0918 0857 -0.414 0.150 0127 0.268 0.391 0.398 0348 0.362 0.331 S
7.0- =
g gj Corr: Corr: Corr: Corr. Corr: Corr: Corr: Corr. Corr: Corr: Corr: Corr. §
53:. -0.516 0.809*** 0.909*** -0.374 -0.101 0.141 0.364 0233 0221 0.158 0.159 0.306 2
15 Corr. Corr. Corr. Corr Corr. Corr. Corr. Corr corr. Corr. Corr. cor: 8
1 3: 0.447 0.162 -0.028 0.564* -0.068 -0.687** -0.508. -0.135 -0.138 -0.156 -0.032 -0.199 8
200 o o
el & Corr Corr Corr Corr Corr Corr Corr Corr Corr Corr Corr g
‘i: ad -0.188 -0.288 0254 -0.124 -0.641* -0.417 -0.122 -0.181 -0.102 -0.083 -0.269 g:
63~ . =
66~ “:’ . ‘/\‘\ Corr: Corr. Corr. Corr: Corr: Corr. Corr: Corr: Corr: Corr. 3
64- iy 0891 -0.269 0073 -0.079 0.159 0321 0318 0277 0335 0.261 §
7.0- e 12 T
638- PR ‘{ 2% f Corr Corr. Corr: Corr: Corr Corr Corr: Corr: Corr B
gg" s . & -0.370 -0.151 -0.061 0.379 0.296 0270 0229 0229 0327 8
. e e we T
09~ S o RenE ESSEEE Corr Corr Corr Corr Corr Corr Corr Corr 8
0481 CAY a0 ** o * 0.106 -0.308 -0.473. -0.264 -0214 -0.245 -0.158 -0.207 &
s 3 DR
4 = : 8 = Corr Corr Corr Corr Corr Cor: 8
SR E TR AL I SR X AN 0013 0.069 0.209 0.175 0295 0214 |8
704 . o e .
60- oS fSSETE EEARSEE SEiEY Corr. Gorr GCorr. Corr Corr Corr @
@ S =5 =5 0.232 0.131 0046 -0.060 -0.108 0083 &
. % & SeE5 .o e
80- B R T R Corr: Corr: Corr. Corr: Corr: g
60 - ‘e P .. 0.643** 0.629* 0.623* 0.621* 0.467 '
. s . 8
20- . . . . . S
1 S: . . . . . Corr: Corr. Corr. Corr 5
05- Bped L weter 0t T et L PR O 0.974™* 0.988"* 0940 07777 &
06" . . . . . .
0ad 5 3 5 5 /\/ Corr Corr cor:  F
02- AT R cBer 4 0976 0963 0798 %
. . . . . .
2- P (4 0 & P ¢ /\/\/ Corr. Corr Z
B ORI R O os0 o7 |
r . . . . . . . -
E% 5 = i 5 S=== \/ cor: 8
5 S ESSSES=N s=nEs o 3 2 - * w
017y o e e CRMRAIN .o SECAEE WY 2 ‘ 0648 2
810" SR 3 . = EE . S = L - /\ =
0050~ BEZEe IZGREROE (ke PR S & AR A
(XS S A e t == EEnrm) e GemmmEmE o EEmms NmEtass e
62 64 66 63626466637.012 14 1618 & 12 16 20 09 12 16 20 4050 6070 60 80 100 05101520 02 04 06 1 2 01020304  0.028.050.078.100
PKCL0.20 PhH20.0.20 co20 CEC.0.20 PhKCI.20.40 PhH20.20.40 C2040 CEC2040 Briefs Height R2 N_plant P_plant K_plant Ca_plant Mg_plant
; Si \/ Corr. Corr: Corr: Corr Corr. Corr: Corr: Corr Corr. Corr. Corr. Corr: Corr: Corr. g
g g 0975 -0.398 -0.878 0953 0998~ -0.602 0.940 0842 0213 0.968 0937 0888 0.539 0988 2
70- .. =
g Ej \/ Corr. Corr. Corr: Corr: Corr. Corr. Corr: Corr: Corr. Corr. Corr: Corr: Corr. g
gg:' -0.591 -0.962 0.863 0.987 -0.763 0.992 0.941 0424 1.000* 0.991 0.764 0712 0928 =
18-s .o -
161 \/ Corr Corr Corr Corr Corr Corr Corr Corr Corr Corr Corr Corr 2]
14- I = 0.789 -0.102 -0.454 0972 -0.687 -0.830 -0.981 -0616 -0.693 0.069 -0.987 -0.249 8
200-* & ¥ 2
18 ESss=sms Corr Corr Corr Corr Corr Corr Corr Corr Corr Corr Corr 3
1% g: i 7 '. = s -0.692 -0.906 0911 -0.989 -0.998* -0.656 -0.970 -0.990. -0.558 -0.877 -0.791 g:
g . . . . =
E é: i 5 B i Ecc=amsEEs Corr: Corr: Corr: Corr. Corr: Corr: Corr: Corr. Corr: Corr: 3
gg:. . . . 0933 -0.333 0.793 0640 -0.092 0.847 0.788 0985 0.259 0.989 §
68- r e i & \/ Corr. Corr. Corr: Corr: Corr. Corr. Corr: Corr: Corr. §
66- -0.651 0.959 0874 0274 0982 0.957 0.857 0.590 0976 8
Ga-0 . . .o =
8E-w . . ..
b . . L . S [ESEEREEE [ o Corr Corr Corr Corr Corr Corr Cor 8
b80- = 5 is = i -0.839 -0.937 -0.909 -0783 -0.843 -0.167 -0.997* 0469 &
11 4 P < < 4 9 £ \/\ Corr Corr Corr Corr Corr Corr Corr 3
‘g,. = 1 n 1 0976 0.534 0.996 1.000* 0677 0794 03874 =g
. . . . . .
1] - -+ ae 1] - H - — Corr: Corr: Corr: Corr. Corr: Corr: @
H 1 5 1 0.706 0951 0978 0.500 0908 0.747 w
. .o . . .o . . Fe
EESEEEEE | con Corr Corr Corr Cor &
. '3 .o .. 0.452 0.541 -0.261 0.938 0.057 =
. . $ . . . . . . 8
" PO b — E—" . e b — . -
\/ Corr: Corr. Corr: Corr Z
H 4 = =t s = 0.995 0.743 0733 0916 =
. ‘e . . .. . . . .
. . . . . . . . . . . \/“ Corr Corr Cor: W2
H 5 s 5 2 IS 5 0671 0799 0870 El
. . . . . . . . . . . .
TT— Corr. Corr Z
. : .o .. £ . .. I . . : . .' . 0000 oo B
. . . . . . . . . . . . . 0.400 =
. . .o .o . . =
t E E i IS8 EEEED iE £ = EEE . = EEE . S ER : SEEE2 =R
=
A A AR . 0 e e fa e i s o e e o e A e i e o o o A i e i i
6162536.46.566762 64666870 14 16 180.012515017.200 6364656667 64 66 63  070.80.8D.90% 9 10 11 40 50 60 50 60 70 80 90.100.150.200.250 0. 08D.080.10D.12 0.20 0.25 0.300.35 0.0240BEIBE00B34.020.030.04 0.05
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T cor

K_plant Ca_plant Mg_plant
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-0.901 -0.793 -0.953
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-0.170 0.034 -0.309
Corr Corr: Corr.
0.330 0515 0.192
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0728 0.852 0623
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0.990. 0.940 1.000%**
SESSScges Corr Corr.
0979 0.990.
= SEees Corr.
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e
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N_plant

Caorr.
0976

Corr.
0.961

Corr:
0438

Corr:
0.087

Corr.
0983

Corr.
0811

Corr:
0432

Corr:
-0.406

Corr.
-0.624

Corr.
0.893

P_plant

Caorr:
0.999%

Corr:
0.859

Corr:
0653

Corr:
-0.171

Caorr:
0.904

Corr:
0.635

Corr:
-0.187

Corr:
-0.160

Caorr:
-0.404

Corr:
0.748

\/ Corr
0.967
,\/ Corr

8 % 100

e ==
05 10 15

K_plant

Corr:
0.996

Corr:
0918

Corr.
0549

Corr
-0.041

Corr:
0952

Corr:
0.730

Corr.
-0.313

Corr
-0.286

Corr:
-0.519

Corr:
0828

Corr
0992

0992

Ca_plant

Corr:
0996

Corr:
0834

Corr:
0688

Corr:
-0.216

Corr:
0.883

Corr:
0598

Corr:
-0.141

Corr:
-0.113

Corr:
-0.360

Corr:
0716

Corr:
0954

Corr:
0.999*

Corr:
0984

Mg_plant

Caorr.
0932

Corr.
0992

Corr:
0299

Corr:
0.235

Corr.
0.999%

Corr.
0.889

Corr:
-0.562

Corr:
-0.538

Corr.
-0.734

Corr.
0.950

Corr:
0989

Corr:
0918

Corr.
0.962

g f\/ Corr.

S SSESESSRS nEmmmm==
20 0203040606 10152025

0.898

§ {imEsn;

Z00ZHY TZ MYt

JP'0Z03C OPOZO POZOZHL pOZIOMY 020030 020D

sjaug

ued N 2y WbleH

eid g

uejd

Weid By weiden

Z0'0ZHY JZ 01O

P0ZO3C OY0ZD POZOZH YOZIOMM 020030 0200

sjaug

wed N Zy WBleH

juejd g

Juejd )

weid By weid en

02 0.3 04 0.020.040.08.080.10



5.BU1O0

PhKCL0.20

006470 . . .
6.50.55.66.65.76.75

6.TO

PhKCLO.20

.

phH20.0.20

Corr:
0745

67 638 69

pht20.0.20

Corr:
0.104

12

.

co.20
Corr.
0920

Corr:
0947

131415

co.20
Corr:
0971

Corr:
-0.339

CEC.0.20
Corr.
0.670

Corr:
0.004

Corr:
0325

PhKCI.20.40
Corr:
0.999%

Corr:
0770

Corr
0934

Corr:
0641

PhH20.20.40
Corr:
0989

Corr:
0636

Corr:
0.850

Corr:
0774

\/ corr.
0.982

cEmmEmmma. m———
8 9 10 11 1265 66 67

CEC.0.20
Corr:
-0.319

Corr:
0910

Corr.
0.082

S======c

.

phKC1.20.40
Corr
0.157

Corr
0.999%

Corr:
-0.390

Corr:
0.886

o=t

. .
., .
.
.
. .
.

c2040
Corr.
-0.747

Corr:
0113

Corr:
0426

Corr.
-0.994

Corr.
-0721

Corr:
-0.839

68 68 69 7007207608008

phH20.20.40
Corr:
-0.332

Corr:
0.904

Corr:
0.096

Corr:
1.000**

EEESEES | cor

.

0.879
S EEEBEZaRES
.
.
.
. .

.

C.2040
Corr:
-0.666

Corr:
0673

Corr.
0.468

Corr.
0919

Corr:
0632

Corr:
0925

.

S ] .
6.526.566.606.66.65.76.75.86.85.90 0.8 0.9

97

.

CEC2040
Corr.
-0.076

Corr:
0722

Corr:
-0.461

Caorr.
0.689

Corr.
-0.114

Corr:
0.075

Corr:
-0.606

e

8 10 1

CEC.20.40
Corr:
0721

Corr:
0.764

Corr.
-0.866

Corr.
0.427

Corr:
0798

Corr:
0415

Corr.
0.037

1455 60 65 70

——

.

8.08.59.09.510.0

Briefs
Corr:
-0.846

Corr:
-0.986

Corr
-0.987

Corr:
-0.171

Corr:
-0.866

Corr:
-0.756

Corr
0277

Corr:
0.596

Briefs

Corr
0911

Corr
-0.315

Corr:
-0.786

Corr:
-0.681

Corr
-0.263

Corr
-0.691

Corr:
-0.914

Corr:
0.371

52.5 56.0 67.5

.

Height R2
Corr:
-0515

Corr:
-0.956

Corr:
-0.810

Corr:
0291

Corr:
-0548

Corr:
-0.380

Corr:
-0.185

Corr:
0.894

Corr:
0.893

N_plant

Corr.
-0.341

Corr:
-0.881

Corr:
-0683

Corr.
0.469

Corr.
-0.377

Corr:
-0.196

Corr:
-0.370

Corr.
0.963

Corr.
0.790

\/ Corr:
0.981

FEEESSRSED Gumm———
80 85 90 95100 0.6 0.8 1.0 12

Height R2
Corr
-0.784

Corr:
0.536

Corr:
0613

Corr:
0838

Corr:
0.489

Corr:
0.845

Corr:
0.985

Corr:
-0.135

Corr:
-0.970

. .
.
.
.

N_plant
Corr
-0.859

Corr:
-0.599

Corr.
0957

Corr.
-0212

Corr:
-0641

Corr:
-0.199

Corr.
0.190

Corr.
-0.974

Corr:
0571

SESSPEEE| oo

.

65 70 75 8

0.355

.

.

P_plant

Corr.
-0.081

Corr:
0726

Corr:
-0.466

Caorr.
0.685

Corr.
-0.120

Corr:
0.070

Corr:
-0.602

Caorr.
1.000*

Corr.
0.600

Corr:
0.896

Corr:
0.965

K_plant

Corr:
-0.284

Corr:
-0.851

Corr
-0.638

Corr:
0.521

Corr:
-0.321

Corr:
-0.136

Corr
-0.425

Corr:
0978

Corr:
0.752

Corr.
0968

Corr
0.998%

H Corr

P_plant
Corr
-0.906

Corr:
-0.516

Corr.
0.981

Corr.
-0.113

Corr:
-0.561

Corr:
-0.099

Corr.
0.287

Corr:
-0.947

Corr:
-0651

Corr:
0.447

Corr.
0.995

0979

Ca_plant

Corr:
-0.021

Corr:
-0.683

Corr:
-0.411

Corr:
0728

Corr:
-0.059

Corr:
0.130

Corr:
-0.649

Corr:
0998~

Corr:
0551

Corr:
0.868

Corr:
0.947

Corr:
0998~

£ /_\_/ Corr

K_plant
Corr
-0.818

Corr
-0.656

Corr:
0932

Corr:
-0.283

Corr
-0.696

Corr
-0.270

Corr:
0117

Corr:
-0.988.

Corr
-0.509

Corr
0.286

Corr:
0997

/_\/ Corr

0985

0.964

Ca_plant
Corr
-1.000™*

Corr:
-0.106

Corr:
09n

Corr:
0317

Corr:
-0.160

Corr:
0.329

Corr:
0.664

Corr:
-0.722

Corr:
-0910

Corr:
0783

Corr:
0.860

Corr:
0.907

N Corr

.

N e
0 0.20.30.40.50.60.0.050.100.150.200.2502 0.4 0.6

0.820

Mg_plant.

Corr.
0658

Corr:
-0.012

Corr:
0310

Corr.
1.000*

Corr.
0629

Corr:
0764

Corr:
0992

Corr.
0.701

Corr.
-0.156

Corr:
0.306

Corr:
0.483

Corr.
0.697

Corr.
0535

Corr:
0739

\

weid B weid ey

| FEESSEEEEE GEmEmm——— e ————
1402029303940 1.0 15 2.00.10 0.15 0.20 0.250.0640.0660.0680.0;

Mg_plant
Corr
-0.877

Corr:
-0.568

Corr.
0.967

Corr.
-0.175

Corr:
0612

Corr:
-0.161

Corr.
0227

Corr.
-0.965

Corr:
-0602

Corr:
0.391

Corr.
0.999%

Corr.
0.998*

Corr:
0994

EEESSSEEEE | cor

.

03879

/

Weld B ueiden

0.8 0.050.076.100.125 0.029.050.075

Z00ZHY JZ 010N

W0Z03C OYOZD POZOZH POZIOM 0Z003D 020D

sjaug

wed N 2y WBleH

Jueid g

Jueid )

70

Z00ZHY IZ TNt

70203 OP0ZO POZOZHL POZIOMY 020030 020D

sjaug

ued N 2y WbleH

ed g

Juejd ™y



| X .Alplpendi x 11

Numeric values of nutrient uptake. The
Block Treatment N P K Ca Mg
Part1. bedl BT3 0.105 0.042 0.194 0.024 0.017
Part1. bedl BU3 0.408 0.233 0.737 0.212 0.02
Partl.bedl TO 0.335 0.099 0.439 0.034 0.031
Part 1. bedl BU10 1.368 0.409 2.062 0.266 0.069
Part1. bedl BT10 0.403 0.176 0.598 0.111 0.055
Part 2. bed TO 0.705 0.258 0.826 0.131 0.095
Part 2. bed BT10 0.333 0.144 0.437 0.068 0.044
Part 2. bed BU10 0.593 0.184 0.672 0.101 0.064
Part 2. bed BU3 0.536 0.143 0.607 0.131 0.039
Part 2. bed BT3 0.298 0.128 0.268 0.034 0.042
Bed 2 TO 0.177 0.058 0.216 0.058 0.008
Bed 2 BT3 0.275 0.109 0.373 0.026 0.053
Bed 2 BT10 0.176 0.048 0.174 0.034 0.011
Bed 2 BU10 0.707 0.273 0.959 0.175 0.07
Bed 2 BU3 2.042 0.598 2.623 0.465 0.103
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Numeric value®ondfenDry Lmatetseri n yell ow were on the unit

Block Number plant Treatment Dry matter [g]
Part 1. bed1A2 BT3 4
Part 1. bed1A3 BT3 3
Part 1. bed1A4 BT3 10
Part 1. bedB1 BU3 18
Part 1. bed B3 BU3 19
Part 1. bedB5 BU3 53
Part 1. bedXC1 TO 35
Part 1. bedXC5 TO 21
Part 1. bedXC6 TO 26
Part 1. bedD1 BU10 65
Part 1. bedDD3 BU10 134
Part 1. bedID6 BU10 95
Part 1. bedE4 BT10 522
Part 1. bedE5 BT10 98
Part 1. bedE6 BT10 65
Part 2. bed F2 TO 57
Part 2. bed F3 TO 87
Part 2. bed F4 TO 172
Part 2. bed G3 BT10 30
Part 2. bed G4 BT10 114
Part 2. bed G6 BT10 45
Part 2. bed H4 BU10 14
Part 2. bed H5 BU10 16
Part 2. bed H6 BU10 46
Part 2. bed 11 BU3 205
Part 2. bed 13 BU3 187
Part 2. bed 16 BU3 119
Part 2. bed J1 BT3 26
Part 2. bed J2 BT3 20
Part 2. bed J4 BT3 20
Bed2 K4 TO 55
Bed2 K5 TO 12
Bed2 K6 TO 23
Bed2 L1 BT3 31
Bed2 L5 BT3 13
Bed2 L6 BT3 16
Bed2 M1 BT10 104
Bed2 M2 BT10 22
Bed2 M5 BT10 20
Bed2 N4 BU10 278
Bed2 N5 BU10 232
Bed2 N6 BU10 70
Bed2 O3 BU3 325
Bed2 0O4 BU3 280
Bed2 06 BU3 166
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