EMPEEHMH METASPAIH TRADLICTION OFRICIELLE OFFICIAL TRANSLATICN

T

Ma 10227
AERICULTURAL UNIVEREITY OF ATHENS
CEFRATHMENT CF LAND BECLAMATION § AGRICOLTURAL ZHNGINEERING
LABCEATORE O ZARM STRICTURES

THy Zervs 9des GRITASE-Atkens

Fesaanch nrotson:
Mopligatien of an &0 Blsernric Field for mitigating the

regEtive effestd 6f drrigaltion With saline water

FIEKAL REFCORT

Lotennitic Head: G, [~1at-'r::_i5nv:fpcp=_1'_n:is

Assaniste Frofessar

Sponscrs Hanells Kalis

ETEENE Z00E

Werapeaanad Neagelo Yroupysod EGweTepikuny, SERya.

Brreaudes Traductons du Miniskine des Affires Elrangses
i la Eipublioue HellEnigue Athdnes,

Hellanic Republic - Mirsty of Fonaign Afaire
Translations Office. Athans



EMIZHMH METADPAZH TRADUCTION OFFICIELLE OFFICIAL TRANSLATION

—— =t

Mo 10227
A22LTTETION af-A BTGH-FREGUEZNCY -BC RLECTRIC FIELLCELR
MITIGATING TAR HEGATIVE EFFECTS QF ZEEIGATIGH WITH SALIHZ

HATEE

fie prabdamn

I many areas of this planet apd alsc of Gregge, in chaszal
zomes dnosarbisilar, She use of =aline warer In agoicalbure is
nmavoldanie Siven Lhe Tacyk Af geed-guaiity” watsr, Tn mosk
oEses thesalintnt of drrigation meter IS inoressed dus toid
high Mafl conesntration. THe prolongec uge of salinad water Lor
icrigation in opsen Zasming results In wminimization: of yield
and excessive sccuamialation of sslis In the soil.

The improvemsnt of poor-guzality wakter may prazentiv be
gchisved ‘wainly msife the method af rewesse asmasis, I[Eing
this methkod in highly salineg watesrs, for the producticn of &
given gusntity of clean water an egual gusntity of wery poor-
qualsTy wakber mush pe difesldec. POrthertiore.. theltest ef tha
orEginel Anteatment "BUL 2lsh cThelcost o dperation: La pany
a5 ] i

Thersfayre the Epplication of alternative. low-poat methods: Eor
Impraving s the. BZficiency of the Erackisn water used 2n
avricgltare Jscmuite usetal.

Current.scientific khowledge on this guestion

Whernr salinicy inceeases sboves a certain limdt 5% the. root
wone, the grewth of plants ag well as their yisld dacrsasas

atid sveh decreages e & lipear: funesion of the Salt contsnt in
Merapoosorind Meogela Y moupyeiod EXutemruny Addm
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Zved - sswater (Maass By and: Haffman, b 187
sveldy Co snd Welleso GoWoR: 2988, Sanneveld: GO and Van

Biig,: R 19815 Sgwwsss B dano Lienwn Eay LEen

ek, CooEnd Vooow, W. 200810 The rame of scourmulaticn of
salt dn-the Seil and the decreaas in vield vary gressly soing
TRECwEELCHE planticgpeniasy L odnssiay Shiested by th: salss
sansitivity af tHe wvariery and the epviconmental conditicns
rHelal, (HiM,. and Hengel, Ko ISB1; Sconeveld O and Vanoder
B o BoMaE TERT. Ding Ldy ¥ooetal BRIk
I frait vegetabie creps salinity reaults mainly ina decresse
of thetgizs of the fruit (Shapned: MG en ml 1387 Bdams. P:
ared Way cLafa 1389 Ademey B begly Kus oMoy etoal 385y Limg
Ly Beoet el SU8Lls: Hosb aypersimental Eoodescts hawe sham LHak
in frait wegetablie crops galinity sffects wore Thegizge of the
fruizisthan it deoes tts wemminatiorn (Shanpon, M:S. &t @l 1587,
SEsvass Do cand Denzy  Fops l8SEs Farerias SNl et d8E ERSE;
Mavroglancpoulos SN ab al LB&EI:
Camparablve axperimerss sstablish thelk low z2od medivm Salinity
afrfects kns gl;m-.'r_h af the frgit nors as & result of zhse
sEiects of SosmobEs presture &hd 1= s idestbeisthe ttexicrtse ol
H=Cl and Righ soncentritien: This -1& Irae- sben Shes Sein
nibsietbs ares AN abundance and i ceguilibredamcost Ehe roal
graben. Tong: (Rdame, B cand Boy o Sy Adamsy B L1381
Sonneweld, Co omad Voogg, Wo 20049)

The predaminEnt’ wechanism &ssdeiated With ‘Ehe Hall
Colerapes- (ol Faricds -fultivated: pisnts 15 kbazed i aftive
Bldckirer In codfunstisn awith “dha retention by the ‘lighedus

MeTagpoomied Tpeeeia Yaagyeiou EEwmepiiag, A,

Bureau des Traductions du Minisiere des Affdires Erangéres
de la - Republiqee Hellémigus, Ajhanss
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renchyma of ‘the xoots and the stems and atalks of oldsc
el vleceky Bi 1861, ‘Sonneweld, Co and Welles, S/W.H:

BB cAavrvas; Dy oand Lenzs Bo oZ2000). Thuss Na cencentration o in

Wounger Jand photosyntherically actiwve lesves 5 kept =T lawer
Tewvels: whiich: are wmon=-toxic for: theis geewkth. and fanction
(deeche; W.h: 1984, Ferez-2lifocea &t al 1933 - There dis:no
Soubtichdwerers, that the efficlency of sichonschanisn: waryvang
batwsan- the vardioys plant Soeciss (Berbostedis L T3iss
Brognell, =0 sand) Leutes=i, Ko 193911, decreazes with the
thepdastng sentent of =selts incche tectogystenand Larger Hs
suEitbEbiss Ars  Erapeparted: too thel active voung leaves
(CreainEyy Bosad Banns, R 1980, JSeabloags: DR o ETE)L

Drder: these conditisns growkth cand fdeld -are Iargely
comoronised: ‘Thorefcke any maasuse enhancing the efficieady of
e mecharien: sof aade: biooking Scon Setabellicssiiy actiig
tigzues and leaves would Incressza the salt toleranse of the
g

on the othet-hand, —The - Tegquirements for maintaining targes ac

the Tissnss. of tThe Slants SAndelr hIgn! asmefsc prsosiss
Zanditicns at the rast ervironment: r&sult in metphelogieal and
physiclagical changes to the plant. Fhysiclisgizal adapTasions
mEinly SonceEh Cchanges 4R ner apsindilaticn [Brogrsli; 2o and
Lautexl, B 1831y, Stowstal conductanms fRaG HOLD aefaal (TaRsl
watey potentlial cak o Jleaf (Perez-Rifaces et Al IEE2Y =id
tiasde Ccomposition (Shalhawet, e Cand  Fazons  Be  AatEy
Feanevald; ) smnd Welles: SiWGHLD GEDEE. Baily S. ek gl 1854
Robarte fooz, 20021,

M rappanrried Fpcipio Wirmpyiiog ESwrcpmmiow, A

Bureau dez Traductiora du Minlgiére des Affaires Errangéres
de la Républigues Hellénique, Athéres.
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Treralations Ofice. Abens.
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The coabof o sach an adaptsticn Ls & decgesse in The geteof

grawth-sngd wisld (Bermsteiesn, Lo T, Goednway; H- 2nd Munng;

F- 1880, Waillamsen; 3 ek all 18887 Vasitous erdymes  and

arganic compounds dre oonmecned with such effects: Incloading
Suprroxicde dismgtase and malondialdshyde [Lisng, Yoo 1333,
suga_:s yEathetsy Gr 138 prolkissliBEreatinaty s antoNunng, - e
128001, carotencids {De Pascsle 2. et al 2001) sto: Thorefone;
BTy factar contributing o & greater sslinity-holeranges is

exierted £ infitencs one or mers of such plant metapolic

frnesichs and characterisbtica:

A omwew approash to the witigation of the negstive effacts of
the salinity oFf IToigation wsaterigowaid bLe Ehe aligviaticn  of
rtha hWasmfdl cagacitys oF & specific “Ralt ‘Coneentrazlsn Dy
iadifriag . Ehe properties | of: the soluticn: This fould be
sehifesred bar edpasing the' scluticd te: ca  ipigh=freguency A
electric fleld baefore Avs aditfiscracion. o e plarts: In

recent papers it kas been demoostrated thabt such s action has

insigrnificent: ixpact &n the diszolved exygen contesdt bEaslancs

o

B3 mM oat 200 under recular stmespheric conditions! howeves
Lt Errressedy Eignificantly its solabiliibty rate {Kobacaws;

et gl 2301 L cEncther research papers getablishes Ehat the bse

(=]}

af WELeE festiuctihied Elroiuzh s high-feegiendy elest rimasiatis

Field hae significant impadt ‘on the germinaficon of ‘Eungal
sperds’ for =6 least a Zd-hour period [(Rai, 5, et 81 1334),
dJae=Pulk: Hoon lands Hea=Sobk hung 2005 Ao §  scientific
pasiicdtion mentign that ThHe germinatien o tomsato seed wWas

actelersted 1.1-E.8 Timss wher an electric znd magneciz field

Mertppoamiee Cpspeia Yooy Efwrepimdiy, Adje.

Bureau das Traducsiors du Ministere des Affaires Elrangires
de ka Republigus Hsllanigue, Athenes,

Helianic Repablic - Ministry of Farsign Afairs
Translations: DFica.; Abthane.
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wis applied. EarEhermorss Sine ar capplasd Pesesreh: with A
bEydropenra —cpitivatisrn: whoars -an slestromagnetic: field wasg
2o Eher murrienEl solutiong st owmEs found) bEkak. thais

seElt seivnilityy  absosrpbivity - and The yield (Rokerts

Thes SRR perphaes of  the: cpresent -rasasrchlr has beew £

indesisgare tha affects afothe G ieotric o field Sgenerstad Aoy

L,

e SRgaas wizard, DY gewvdice: When aphlleni to ‘che bEaskigh
iErigeeion  Hater dmed in Lhe:  clnsed-syaten ohydioponic
cultivaticn of fomata,

I pargizulary. ths absarption af- tRe-warians mirsral chntrisnts
. obhe plant: oot gnd Cransports thgreafl to the lesvesy  the
grtawsh: of: the oot ahd the bedyy shd The plant: fieid was

irvestigated,; as conmpazed With che conteol:

rigbgriala qndmerhads
Toratocalbivacinn in g closed NPT Hedsoponls =dscom
The sxperiment was conduckted in a plastic heated gresnhouse st

the ar=za of Farm Strustures of The Agrisuliursl University of
Bthens during the period from Sctober 2001 tnzil March 2002,

Temate: plants: wers placed An HED chaptels idalliesy apd 5
different intervanticns were applied. lh the first chanael the
plants dve f¥rigazed With pormal natoisat -solotich: -5 E5m

o which gn 20 eleciric Fieid had bepfi gpsiisd, In Che gecong

charrel. the oiants are Irrigabed Witk boermal hotrlient. sclutich
METappaomkd Todepei Yriasieyeiog ESWTEpiki, Ao,

Bureat des Traductiors du Ministére des Affairas Etrangéres
de la Rapublique Halléniqua, Adhénes.

Halleniz Republic - Minktry of Farsign &fairs
Tremslatane Offica. Athana.
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(LB mams) cwith e wlssoris field applization; din bae thicd

famt cseluttor hafl addition.: BE o= I8 dErdy winh EE

ctrie Field being applied  amd the ethsr half Lz drrpigated
Givhoa mdlive Tutrient solution (Nagl -additles, BE = 13 g&8mh)
Witk ma ebectric: field appliesticn in fhe Ffounth shanpned
plaats ara. frrigated with & =3line mubrient solution (HaCl
sddivian; (B2 = A3 ds8mc) wWithoot: an elecuriz: fieia Heing
applisd =t in the £tk charnsl plients are irrigates withia
saline nubrisnt selubion iHztl addizion; Fo o= 13 g8m Y with an

elegctzic field being applicc,

[im the figure that fellows:
HBheripiko BEebio = Eleckrio Tield
Eosowtwd Spentled Ardltpe = Horgal Natzient Saluticn

BAGTOURD SRERT LEG Srdhopy = Saline Nutrient Scluticn |

Traers ars 4 ressrvoirs oenbslcing oubtrient selobtlape; One
containg £hs rlet.'.}'r.leri normal nutriert sclutisn that geas to
che first channel with spplication of an wlectric field, a
satchd Cotye contains cthe mormal reevoled muTtrient Faslutisn Last
does Lo thesscind eranrel Withoes application ol an slepiric
Ireld, ‘e Ehird reservair contdins  the iredycled: sEline
nutriert  eolutisn Ehat dicrigates kalf the ook “of the-plshts
of the thirte channsl ‘znd the plants of the [oUckh channel;
withous ‘applicatich 2£f an 2lectiis field, and ChHe  1sst
ressrvalr centaifas the regieled esaline pabrient -selation

Israppoorikd [pagsic Youoyelou EfLregikiy, A,

Bureau des Traduciions Su Minlelére deg Afswes Etraqganes
da is Républigue Helldnigue, Athénes:

Helkeric Repisie - Minising of Foregn Alfsirs
Translatiens Ofice. Alrens,
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rrigating the other: half of the root of ‘the plants in the
hied chamel- ard the plants =af ks £4frhl chaanels; @ik
apalisstien af anelestris fleld) The mlasral sabrlisrt eoakent

In the putzient selubkrong 1n the weservoirs: «as the sams;

exdgept for bthe sddition &f Hafl in the ressrvolss contalrimg
ths ssline autrisns soluticna.

The sigctpigal Stocefiizitey of-fhelintoient 2olatians g the
reseryveisa wad dorrected daily by adding congsrtrated mutrisnd
salotisns dn volanes as reguired by the ‘cooductivitiy wralus;
and Ehecaelabisns’ pH was sorrected by sodicg acics in vo_umss
a8 reguired by such pH walhire. The s=linity of the amalins
rutrient scluticas in =he 2 reservoirs was due to the addition
pf SO0 gz Fadld Tno 150 ltoafoswater wupon renewal of the nutrient

= o U Ly NS~ s ey TERETTAITE, om

Al

veErEgey  bhe eEleciriced
conductivizy of the saline nctrisnt saluticns wes: 153000pS ox
zng Rhe celebhiieal tonducTIVITY:S ef fhe: mHon=salifie DEChTent
seluticns was 2500u05scn. &b oregulal Interwals (=10 days) tha
niEsiet ‘solunfians  in Ell) reserveolEs  oweTd renewed;  fVel
CesEsvoirs wer; wnpoied 2pd new notrient scluticna  were
prepared.

Flow b che channels iz contincia.

Medsucements

¥ MorpheloglicaZ CRarsoteristics

7 plants have peen fandomly selected from eagh interventicn;
on EachoplEnEs every i odavs heigit meszizements Wers oartieg
[o) gt

Es HMinerals fn che potrient solublsnes

Meroppaaries Ipapsic :\ﬁTQJﬂ‘-,'ﬂDLI Efturspid, A,

Bureau des Tradusions du Minislere des Afaires Ebangéres
de fa République Hellénigus, Athenes.

Hedlanic Republic:- Ministry of Foreign Afairs
Translations DFics . Alhens
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Pirpdrd o cbke growthoof the plants thee folliawips cobcentrablan-gt

miperal opurriertss S bhe padn aotriend selobion was apadieds

Oy = 1005 wmsldl; HERPGS = 1aScimelfl o80T =00k rmalll, oNEy
7 o e T o e s B o LN B e e Sl S B, A e

-

gk Al Fe = Eibingdl, Massakod mgiely R =08 8emgdly 8 = 00E
fgdle Bl = Qo mapllps M= FI0E gL

dpow crebelal ofF Lhe ndbrient: saluwticn® Bafples: were

Takere. hefere emphEying: the regerwazrs: ard afesr the hew
solutichs wers preparsd. furchermers, one wesl ewvery morch
samples et lobions fton 211" reserdaits were voksn Eran the
Tiew Selutiens prepates, for five censecutise days. ~The satples

GE e mwtrient: seldticrs were munalyzed For ohe fallowiibyg

24

1

elementss Ha', @17, HoOs, B K oat camd t{gzl.
* Mirerglsin the Isawvs:s: and the root
At regular time sntervals (15 days) Sisamplies of Iesves and 3

samples of ool were Taxan from ssch differsns intesventicn

ghd, they were shalyZed &35 to their Sinteht in. the following

elensnns: Hat, B, £a®, Mgt aond EB.
* fruit sield
In 5 rZasdondy selecked plupnts frone each interventioo, theizx

produotion was neasured svesy 15 days.

F Mezsurement methods:

MeaslEesrent Bl | Pt

a1 Bglass electrade with o WIN 5K 320 H-meser
Dizssolwed oxygen HTWOOHT 3E0 poftable oximeter’ (TSDHBI&]
NH: Celomimebrid mebthed. fHeeneyw 5 Nalsan, 198F)
0 Coloripstoic method fHeeney & Nelson, 138X

MerogpocTies popelo Ywoupyeiou Efurspeniy, SHfwa.

Bureau des Traduclions du Maistére des Afaires Erangdres
de la Républigue Heldnique, Athdnes

Helleric Repuoso - Minietny of Foreign Affers
Translabons Ciffics. Athens,
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N Kjeldal standarc: analviic: metied (T20 JEBE-T]
20 folorimetric meched (Glsen & Sormers, 1982
a0 Matss method (Bhoades; 2282

chengas iy tha minerals of ths nOtefant Solutiong

He statizbisally sipnificant changes in the mingrzal nulzients?

corteerE. B thet cauabriant csoiption., GAS

L

¥Eswlt & the

dappiicatdon of the AC alsctric fieig, wers chserved,

Concencraticn of mirersls in leaves

Table 1% Hean corncentrsticns in the leaves

| CONCERTREATLON OF MINEEALS: 1IN THZ LEAYES

MESH VALDES, ppm (Etatisrical ansiysis - Diincen test)

TREATMENT Ha' B EEr By B
Mutrient splatiod (1) | ig7a3 TdeToa™ | 130e.2? | zew Tt | EisSeR
qutrient salution with fdi=2 12411_5-5_ Gig Ane 25%_,_-“"_ _?_9}‘_?"_ |

eleckrieg Fiald appli-

cation (249

23l ine aukrient 39907 p G Tene el s R e (T

godinieg 3T

Zaline pitrdect | InadET [z 770 [Li0te.e? | EEaiEs [ 3d9.4t

selution wich electnic

field agplicatzon (41

Balina mabciest:| TAESE T | 50T | B0t | onmnF | Hoecat

}

aolation for kA

HEviges rost shy

Az shown in Pig. 1 apg Table 1.-Na' cencemtratisn in the lesves

MerappaoTtied Tpagela Yroopyeiou EBoTepuady, Adqun.

Bureau des Traductions du Ministére des Affaims Elmngéres
de la Répubilicue Hellénisue, Atres.

Hallanic Republic - Minsty of Feraign Afairs
Translafinns Office. Athens
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of tha plants: Eadakb grew oo the saline nufrisnt solucisn which
kad iheen sabdestsd toans E-elestric field +s ahbent 56% of Eas

panicestration in Ehe oplsnts thak cgrew on Sallne solvnion mot

cﬁ/ Fubjested o an &lectric fielde Tnothe plants whare the roog
53
_l_-}_,, = gystem was divided; MNa® woncentrablon in the Isaves 1s &86% of

the dapcentration’ of plants that grew on saling selutlicn H[ot

sumiecsiad Yooan-eledtris field.

{1 Pigupes i@k phat Sollew:

hlue: # atrient soluticon — elecboic field applisd
tad = - e b ke A e ] 5 e = T B et

vl Lok 2a e putrient =seluvcion fTor thesdivigss SFagt

light pige % S5lineg nutrient solutien - elegtric f£ield applied
graen Mabrisnt sslubicn

Fig.i %4 condentrsticn. in leaves

Fig.2 =¥ oopcentrastion in ieaves

2= CencentTreatisn i lagras

el
-
fial

s

IEY

ks
iTu]

L

4T oanoéntrsticn in - Ieavas

Flg.o o Bleonoentratisn in leaves |

In accordance witn Table 1y #ee alsa Fig.il, K+ ooncenteation
in the- leaves of the planks thet gréew ©n s2line TRELisRt
solgtion to which: &n eleotrics fislid waa gppliesd, ower the
ENnCIre pexriod, DIESEnLs ne atatistically gignificant
gifference as ‘cémparesd to the B' congentravian eof Ths “Blants
et grew on rdrmal nabtrient aclition without HaZDl additien.

In the Issr reasarements 7 relative decrease i85 moteds, whish

MeTcipacated [pogeio Yroupyeioo Efwrepiniy. Al

Bureay des Traductions du Minletere des Affaires Elrangéras
dela Republique Hellénigue Athines.

Hedlenic Republic - MinEtry of Foreign Afairs:
Translalions Ofimn Sthens
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ig praleblbyveodae Ton Shes pere gtk growtis of Srldt; R he
contEaEy K goprentrabion: in bhes Isaves ef (hde planfss thas

i,f grew ohr galizns mubtrient s=olitish withowt the ‘electrza figld

/ effect was onsidsrably _owar,
it

SETT concontratisn in Idaves) we tan Bdiisdwg in bapis

gnd fig.d, was the highest =2 the plants thac grew son ooinal

notriens aaluzicn without an elegiric fisld Deing appiien, and

atter what in the plants thet gZew on the' ssline natzisnt
golation) whgze, an electriss fiald: was rpplieds: Tag: loewgat
conoenTEsrien was In ke plents: thay grew Sn the Faline

nantiene Eelation whEveons elestris figld waz epplied.

2

Mg~ sancentratish in Ledves, BS o DeiRest On £abled

anas FEgady Aies Ehellaghest an the plants chat fisw-on Jermsl

=}

poriant golutich Witheat an electric Tield-bheing appiizg, and
ATRErTEnet dnctherplants Ehat grewn el sgiline nRctignt solutich
whaps: ory elkecEric o field Wes a@piveds: T Fas Lowesh IHo Lha
plants: chal grew on sallie nibrient Sseluk ban whare uc_el@u;:it
Fiedd: wass Spplisd and dh the plants forfr whick thkes Togt. was
diwided.

The hichest 2 cencenkration in léaves, as can be Seex in
tzble 'l and £1g.h; waz cbeserved in the olanbe Ehat-arew on the

galine nutrisnt seluticy wherce en electic fleld wae applisd,

Merappaarind Meageia YreugyElou EETepriy, Ak,

Bureay des Traductions du Minisséne des Affaires Elrangénes
e [ Republigue Hellénique, Alhdnes,

Hellenlz Fepublic - Mirstry of Fenelgn Affairs
Traneletions Offics. Athens.
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Tardem ol Soncembrarianiae prna=als &b Bhe past
"CORNCERTRATION SF MINERALS AT THE RCOT

HMEAY VALUES, pom (STATISTICAL ANELTSIS LDunsan tesc)
TEELTMENT = Ha (oo Mgt | e
HuEEieAT solabden iy | TiaR.E | dFar | FFiLat | dTlaet | hedw
Mutrisas solutien with | EEB.AT eyt [ Sapd® [Tizsaet et

edegtrls: Lield dppld—|

caticy 12

Salfne nut-ienk | (T R S [ R T L

solation (3

Faline Ak Eren . . e E57,40 [ 242,85 ool T i (" e b 2=
sciptisn With elegtric

flele application 4]

BAYED reoe In zaliae| esEiat |[3ei | Fon i | iod s EEn T

putrienl solulion 435)

Half .x00L Ln saline| 428.2° 60000 | 2:5.0°0 | 88,87 | Aea.EE
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