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US RUSULLP CLIRRULNE M ALNF BUSh ML

PEUw h upnhuljwiinL ) nLun: UYyuws 1990-wy wil
pqwywulubphg Upwpwwy wtu hwppwjw pned  Jh  2wnpp
opjGywhy L uncpjGywhy wwnswnlUGpny (hnnbnph
ubthwywluwp Unphned, hnnuwunwpwspubph Jwulwnjwsne -
p)nLU,2nhwl Ywjy wulutph nt YnpGYunpwnptlUwdw hu hw-
dwywngtnh wluwnphUntpeynitlU) fuwndty E  hnnbph
pLwywl” JGL hnpwwhy-EYyn| nghwywl
hwjwuwpwy2nneeyneup: UGLhnpwwhy  wp fuunwuplUbph
nwnwntgnLuhg hGun wminh GU nLubgt| huswbu nnnqgb h
Jwnpguwgbwuwy hlu gnnpy, w bwbu EL Lbwrwyhunc J
UG hnpuwgyws wnneww Yup h hnnbph Gpupnpnw hu wnu-
Jw nLrd-w w hwgnt uJ: L2 Jws gnpépupwglubph
wpnjnrupned plwywl wnnew-w Yw h W GpYpnpnw hl
wnuwyuw JwS-w yuw, hwgdws hnnbph punhwlnip wnwpwspp
wjb| wgb| E JwquG ny2nLng 35-40 hwq. huw:

GLubtpnd uninédws hpwdhéwyhg, hnntph Jt hnpwwhy
Jdhédwyh ntuntJdbUwuhpnep)netllbph hpwy wl wg Jwl
U wwunwy ny thnpdwnplyyb Gu unn JGL hnpwluwlubtnh
wgnbtgnLrp)nLup hnnGph pGpphnip) wu pwpnédpwgduwl b yb&-
pwywugUdwl ypw, Jgwyyt GU hwdw, hp vhgngwnnL Jdubp,

npnlup Jwnplnp Lwluwynrp)nel nLubl
gJnLnuwunuwmGunLp) wu qupgwgdwl gnpédned: Uy n weneuny
ntunLJbwuhpneeynepeyntulbpp Up wp wwny w

hwppww ph hwdwn fthuw wpnhwywu GU, npnup U wwnwy w-
ntnnywé GU bhwppww pned  wlwwwnwgdwl, hnnbph
ntgnwnwgJwl GplunL) gUbph JuwUfuwungb| dwup nL

dGndduwlp:
U hmuwiiph - bUwpuandyp: Une jJ U wp fuunwtph Uwwwwyu E°
ntLuntdlbwuhnb Up wn wwny wil hwppwjw ph

Upuwwlwwwwnwy hu gnp2, nengb h dwpqwgGuwuw) hu gnp?
hnntph,phUswtu Lwlh npwug 2pgwyw pnLd gunuynn wnnL u-
wyw h hnnbph wpnh yhdwyp, vwyb| hwdw hp dhgngur
nnodubp U yws hnntph pwnb | wjJdwu hwdwn:

U2 hmunuiiph hiinhpubpp.

1. Ntuntdbwuhptbp Yhuwwlwwwinw hU gnp2 hnnbkph
wpnh yhdwyp b dawyb| npwug pwntip wjdwl ntnhubipp:

2. Ntunctdbwuhpby nnngbLh Jwpguwgbwuw hUu gnp?
hnntph nbGgpwnwghw h nut  pGpphnipe)wl  wlyduwl
wwwd wnlubpp, dwyb ] wnwp wn b wwy pwnh
uwUfuwngb| Jwlu)dhgnguwnne dubin:




3. Uwyty  Gpypnpnw hl  wnwyuw wé-w Yug hwgws
hnntph UG hnpuwhy Uhswyh Pwnb wyduwl
dhgngwnnLJdubph hwdwyuwpg:

4, NMuntdlUwuhpbp whnwywu Unp JGLhnpwlwubph
oguuwgnnsdwlu hlUwpwdnpnip)niulbpp unnw hU wnnt w-
w yw h hnnGph JG hnpwgdwu plwgwjwnni J:

Up hwunuiiph ghuudjuil UnpnLj pp: Unwp hU wuquwd wnyb|
E Yphvuwwlwwwwwy hu gnp2 hnntGph ophuwyny), hnnbph
pGpphnt ey wl Pwnanuwg Juwl u $hahlyuwphuhwyuwu
hwinynLrpynrulubph pwpbp wjdwl Lwwinwyny ogurwgnnpdynn
pwupnw h wanbtgniepjwlp hnnnitd pupwgnn Ut hnpuwwhy
thninfunL ey ntuutph ophlbws wpnLpynLulbnp:

ALunctJdbwuhpdbp Lwnpdty E nengb h Jwupguwgbuwlw) hu
gnp?2 hnnGph nfuuwyw) hu uwwhnultph Ywgdnrd Mg-h
mnpuhynLp)wu26dh hgbgdwl vhgngwnnodlubnp:

QEpdwd wyywé ghwuh Uhpwndwdp dowydby E
dhgngunnidlutp, Gpypnpnw hu  wnwyw, yws hnnbph
JGhnpwwhy Jhdwyh pwnb|p wydwl hwdwn:

Unwg hU wuquwd tnpdwnpybrnd unnw ht wnwyw Jws-
wl Jwr hwgyws hnntph JGL hnpwgJduwl h wJ wn
gpduwd wyywés  ghwup, ghwu gndunph hGwn Jhwuhl,
hUus wbu Lwlh wdnUjy nLd unt | $wwn (NH,),SO,, iYL E npuwlg
wanbgnLp) wu JGfuwuhqdubnpp:

U2 fmunuitiph anp&bul)uwil U uwiuljnL p) nLlp:
Unbbwhinuwywl  uwp fuwnwupne U Juwunwpyws  h G wnwg nnwy wl
UjnLptph wpnjneuplbph hhJuwlu dpw  Juwwwpy wé
wnwewpynep)netUlUbpp htwpwdnpnep)netl Yuwl, w U Yh-
pwnb| hUswtu Upwpww wu hwppww ph wniw 35-40 hwq.
hwuwwnppbp wwwhdwlh wnwyw, wé-w Yw, hwgws hnntnph UG-
Lhnpwghw h wp fuunwu pubpne d, w Ll UJ wl wwnh wy
hhduwniunhpubp ntubgnn wy | GpyputpnL J:

U2 fuunuiip h upn] nLupubkph Unpdunync dp b
hpuuwpnpuwlinL Jubpnp: UnGUwhuinunt @) wl hhJUuuwy wu
npnLjpUGpp qbynLgyby GU Sw wuwmwuh wqgquw hl
wapwnw hu hwdw, uwpwUuh I.NGwpnNuj wWuh wujwlu Innwagh-
wnL ) wl, wapnphdhwh U JdGLhnpwghw b ghwwywl
yGuwpnU Juulwsd j nLnh ghunwywl funphpnnod, hbs wau Lwl
RJUUR-nLd wuglwgynn Jhowaqw hu ynu$bpuwliuutpned L
wpwepypne Uy TwguwfwnwunL J: UnELwhinunL pj wu ptdw ny
hpwunwpwyyws GU 8 ghwnwywl wp fuunwuplubn:

U2 fmuniiph swjuy p b Yugdp: Uwntlbwhinunipy nLup,
UGpwn) w gnwywunt @) wl gwuyp, wnj nLuwyubnnp,
gbwwwwnyGpubpp, Uywpubpp 2wpwnpywsé GU 143 EotpnL J:
WU punuwgws £ Utpwsnip)nilhg, hhlug gLnLfuubphg,
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punhwuncnp bGgpwywgnLp)nLUltphg, wpwpwnynLpe) nel-
utphg, gpwywunLp) wu gwuyhg, npp UbGpwnnLd E 185
wujwunLtd 26 hwy GpGu,5wug Gptu L 154 nnLubipnbl):
UJjnLipp nruwpwudws E 34 wnjnruwylbpny, 25
Ujwnpubpny LW 8gSwwuwwnybtpubpny:



US hUSULLk FNHULTULNE @SNELE

LtpwsnLp)neuntd 2wpwnpyws GU wntlUwununt ) wl
wpnhwywunt ey ntup, Uwwunwyp, ghwwywl Unpnijpp,
gnpélwywl LwlwynLp)nelp, hpwunwpwynodubnnp,
wp fuwnwbph uqup b dwdwy p:

G nLful. Innoquugnpédduil upnnh yhuwhp b unuijuy Jud
hnntph punt wJduit vThg ngunniL dubkpnp:

Ujuws 1990-wywl ppr. Uh 2wnp opjGywhy WunLtpj Gywhy
wwnswnlUbpny fuwfundtp E hnn-gnip-pniLju hwdwywnpgh
UG hnpwwhy EYn nghwywl hwjwuwnwy2rnLpynLlp, nph
hGwbwlupny qquw h puwlwynL p) wdp hn-
nwunwnpwsnL ) nLtulbbp nnepu U Juwgbl qj nLnwwnbwntuw-
Jwu 2 pgwlwnnLp)nLlUhg:

Unwyw wés hnntiph Jthnpwghw nd Jdwpnynipynilp
qpwnybl E nGrnUu 2wwn JwnnLg® oguuwgnndéb ny wnwppbp
wGuwyh Uynrpebp, GrUGrny wjyw Gpypnrd wnrlw
hbwpwynpnre)ntlblbphg: 3w wuwnwund unnw hU wnnLw-
w Yug h hnntph Jb hnpwghwt uunwnyni d Ep Ubpypyws
UG hnpwlwlbnny (hhdbwywunL d® &6dpwyuwl pRNL,
Gnyuweh wng wuw):

Swupwwbtuwnep) ntuncd JG hnpwuwbutph UGpdnLédwl
nwnwptgnLdhg  hGuwn, JGp wmgl puUnhp npytbg,
ogunwgnpét| hnntph JG hnpwghw ntd hUug weu wknwywl
gnpSwpwuwy hu  pwhnlultp, w lUwtu Ep plLwywl hwlu-
pwujnLptph wywhywgws dutipnp (HCL2GpJwd2 wyyws ghwu,
P wn nw):

Utp Yynnudhg UG hnpwghw h pltwgwjunneJd punntbyws
dnnGLw hu, nupww hu U YbEgbuwwghnl hnpédbpny,
ntuntdbwuhnpyby Gl gnpSwnpuwulbph Unnuhg
wpuwltwynn SO, quwah Ynpgnruhg uwwgyuws (NH,),SO.h,
gipduwdwyyws ghwuh, HCh, pupnw h UG hnpwnhy wq-
ntgnLpeyntup hnntph JYpw, npnup wytp GU npwyuwl
wpnj)nLlup: Ujuhlpl, Rwj wuwnwune U JwntG h E
oquuwagnpéb| wnlw hUswtu plwywl, w Uwtu EL
wpnhGuunwyjwlu pwhnUlbtphg uwnwgynn wvwppbn phuhwywl
dhwgnrpeynetlulutpn, huy wnnjnelupnitd JG&GL hnpwgyws
hnntpp pungnpybp gJninuwuuuuwjwlu 2pguwlwnnt @) wl
Ubg:

Y nru Il. Upupuin wit huppulw) ph  plwl hduitiud uis
wy Juiiubpp, nLunLdbuuhpnt pj wih opjElyun 1]
JEpnnlubkpp:

PujwywuhlU Jubpwdwul UGp{w wgqws GU Upwpuwny wl
hwnrw]w nh wp fuwn h wg pwy w, GnUnwpe wtwy w,
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hhnpntnyn wp wlwyu, UL hdw) wywt punLpwanbp,
pnruwywunLe)nilup, gpwagpnLp)nelup W hnnw hu wnwlé -
UwhwwynLpe)nLlUlbpp:

Lywpwgnpws GU hwppwjw ph hhdbwywu hnnuwwhwtph®
Uh uwwl w-
wwwwy hb gnp2, nnengb h Jwpgwgbwuw) hU gnnp2, nnngb h
Jwpgwgbwlw hu annpe GpUnnpnuw hl win Wy wi, wé -
w yw hwgws,  hhnpndnp$  wnniwrw Yw h  hnntpp,
nnngdwl W hnunn JwybpGuw) hugptnp,gpnLeuwmw hu gnk-
np Wnpwug vwjwpnwyutpphh vwnwune dubnpnp:

ALuncJdbwuhpnee)nrblubpp vwpytp GU hhduwywunc J
nuwp tnw hu,ytgbumwghntu b wpnpwuwnp wwy Jwulbpno d:

1. Uh u wwl wwwwnwy hu qgnnp? hnntph
ntuntdbwuhpnee)netbubpp wvwpybp GU 260 hwh Jpuw,
pwnbGwyntdp pwnpnwy ny 4 hw-h ypw (2006-2007):

2. Onfutwywy hu Juwwhnulbph® Ca, Mg-h
ntLuntdbwuhpneeynetbubpp Ywuowpybp GU 300 hwh Jpuw
(2007-2008), huly pwnb| wynLdp pwpnwy ny 200U>-h Jpw:

3. EpUpnpnwy ht wnwyuw Jws hnnbph puwnpbpwniLdp
epdwd2wyyws ghwuny Juwuwwnyt, E 2 hwh Ypw (2008-
2010pR.):

4.3hnpndnpd wnnrw-w Yw h hnntph 6 hnpwghwl HCI-
ny, eipdwiwydws ghwund, ghwu+gndwnp Yuwunwnpyb| E
dhypnpwdljwyutpne d (2.25U%-h Upuw) Updwdhnph
thnpdwdt hnpwwhy Jw wunt J (2005-2008=.):

5. Unnw hU wnnrww w h hnntph Jb&GL hnpwghuwl
wdnUhntdh unt | $wwnh vhgngny Juwuwpyt| £ ytgbwmwghnl
thnpdGpny (2007-2008) UnnGLw hUu tnpédtpny (2009p.) UL
nuwp nwy hu thnpadtnny (2010-2012pRE.):

9 nefulll. Ypuusiuweguny hu gnpp hnnkph wpnh Jhéulip
Lpunt] wdull vThg ngunnedubpn:

L2 uws hnntph UG hnpuwnhy wnnh yhswyp
punLpwgnpt nt bwwunwyny ncuncdbwuhpniep) ncblubp G
Juwunwnyb| (2006-2008p@E.) UpwnuwwniL d®™ 80 hw, Undwhpnio J®
100 hwl Upwgwsnuwuh dwpgne d 80 hwh ypuw:

PFnpnpn Jwy pbpned npdtp 6GU hnnwhnubp W puwn
gbUGwhywywu hnphgnultph yGpgdbp GU hnnwudnL2uGp:
Mwngyb| E,np ytipp U2Jwé hnntph hhJdluwywu pwg wu wy wu
hwinynt ey ncuutphg GU, wwpptpn funpniupeynLelulbph Ypuw
gunuynn gtdbUunwgws 26pwtnpp W npn2 2Gpwmepned wnyw
LnLSGLh wnGph pwnépn wwupnrbwynep) nelup, npp GppGdu
hwulunLtJ E 1% U wyb| h (wn. 1):

Yhuwwlwwwnwy bt gnp2  hnntph  $hghywphUhwywl
hwwnyniepyntuutph W ulUnw hu nGdhdh Juwpguynpduwl
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hwdwn oquuwagnpédb] E pwpnw: ®npép npdbp £ Updwdhn
punuphlt  hwpwyhg 4 hw wwpwSph Jpw,  npwbn
dgwywpnrjuh pGppwhwwphg htun wpnybtp E pwpnw 1400
Uhw s whwpwdUund, Yuwwnyb] U [ Jwgdwl wp fuwnwlp-
utnp:

LyJwgdJduwl wp funwpubtnh wywnuwhg h&uwn hnnh
dGwpuwlung 2tipwhg dbpgyhby Gl hnnwudnL2Ubin
Lwpnpwwnp hGunwgnunt ) wlu bwywunwyny:

Unj nLuuwlj 1

Yhuuwuitwwguny hu gnp2 hnnbph JGaduh juljuit W
phUhuwljuii gnLguith2 Ukpp (2007.)

Rnphqnl- onw ullunuwy hu
Ukpp b | $hq. wuppbpp,
Uy _ Yuppnl., % LnLS
NN fumL Jua. pH unkb- Uq/100q
RJ nLl- % % hnnnod
uUkpp, ud CaCO, | MgCO, no. N | P.0s | K:O
A 0-10 53.0 9.7 1.6 8.0 | 0.134 | 3.64 | 3.10 | 53
B 10-25 27.0 13.5 0.8 8.1 ] 0.292 | 2.20 | 2.80 | 48
2 C 25-65 28.0 25.2 1.1 7.7 | 0247 | 252 | 257 | 37
CD 65-100 | 29.6 34.3 0.6 75| 1422 | 210 | 295 ]| 14
D 100
Ubppl 47.8 30.8 1.2 751 0900 | 1.30 | 2.86 | 12

A 0-24 52.0 16.3 34 7510256 | 2.1 1.8 | 41

B 24-45 50.4 21.9 0.4 7.6 | 0298 | 2.3 1.6 | 44

2 BC 45-55 41.0 23.2 0.8 7.7 10239 | 20 | 20 | 40

C 55-115 38.7 27.3 11 7.6 | 0265 | 1.9 1.9 | 22

CD115-130 | 46.6 21.4 0.4 781023 | 1.8 | 3.0 | 23

A 0-16 43.2 24.0 2.5 7310221 | 2.7 15 | 20

B 16-34 37.8 311 1.3 7310251 | 3.1 1.7 | 24

2 BC 34-60 38.0 33.2 1.0 7911118 | 3.0 | 20 | 26

C 60-90 41.5 23.7 2.3 78 11013 | 52 | 30 | 31

Upupurh Updwijhph| Upugusnuith Junq

CD90-122 | 42.2 27.4 0.6 7.7 10937 | 44 | 2.7 | 28

Fupnw ww,nLrg htun hnnh Ypwunn yndw Gpuncd
(hwdwy hpnoJ) thn futiwy wy hu Ca-h pwluwynLp)nLlp
wjb|pwgb| E (wn.2),100ud 26pwnLd wy U 65.1-hg wyb| wgt| E
Jwaub ny 66.3%, huy K-p® 3.9-hg 5.3%: hUg yGpwpbpynL J E
Mg-h U Na-h pwuwynLp)nLrultppl, wyw npwup Lywgb| GU
Juwagdb nd hwdwwwinwu fuwl wp wp 28.9 U 0.4%:

Npn2 wJbpwgntd E UJwwnyt JwypnullUnwwwnpbph
pwuwynLpe)nrlulbpned, N-h pwbwynrpynrup wybp wgk) E
2.3,P,05-13,hul K;0-44dqg/100g hnnnt J:

RGunwgwy ntd nupup Jwnpybp L gwuybp E wnyniju
unync ) wh hwb Jw pGpppuunctghsh hwdbdwnwqdb E
18.7%:




Y nLju V. Nnnqbj h Jupgunbwbuwy hu qnp2
Gpupnpnw hl unuijwy ws-wy Yuy hugwd hnntkph
ugpnubt) hnpwrhy ~ unnh yhtulp L punb) wjdul
dhg ngunnLJubkpp:

3nnh ubthwywuuwp UnphnLtdhg hGuwn, Eutpgbwhy
Sqglwdwdh npGlUwdw hU gwugh wlupwjwnpuwp wp fuunwuph,
hwlpwy Uwg yws gnnLUuw) hl ontph pwnénwgduwl
wwndwnny  Upwpwwh  Jwpgh  Upwpwwh L Upwuwg wwnh
nwpwsuwp ppuwuutnh hnnGpnud ujuwndb, E GpYypnpnw hu
wnwyw, Jwu w yw hwgdwlu gnpépupwgutph wywhyjwgne U,
hnnGnph pGpphniep) wu wuyne J, wuduwgnL U:

Unj nLuul 2

Yhuwuitwwygwny hu qnp2 hnnbkph 0-100ud 2GpuncLd
YuppnUwnutph U ynhudbuyjuy hu yurrhnUubph Yugdh
euhuuuuwhdndnhaninLkgbnn«punnuuh»uhnunnthg

umn
On huu Ultunuaun-
]
€ 3 Uudy. Yuw %-Y ntpp,
g o % uhnu- upuuhwy uwd Uq/100q
Nii ukph hnnnod
238 ant
Scg dunp
g5 4] G Ua- | ca | Mg [Na| K | N | P0s [K:O
=~ E| P |caco,| mgco, | EUd/100 9 N
: .E Yup- q
pnl. hnnnou
025 | L€ 5.6 2.0 26.5 589|343 |22|45|18| 23 | 28
5.8 4.4 1.4 25.1 6491300 |04]47[55]| 58 36
2550 | 10.8 | 8.6 2.2 259 |645]|29.7 |15|43|18]| 3.0 | 30
9.7 7.9 1.8 27.7 628|296 |04 |7.2]|52]| 46 34
50-75 | 12.4 9.0 3.4 21.2 76.0] 193 |05(|42|14| 26 | 34
11.8 8.8 3.0 21.7 73.7/1204 |05|44(3.0]| 27 36
75-100 | 13.4 | 9.4 4.0 241 |57.3(357 [4829]12] 2.2 |30
13.8 9.6 4.2 23.9 64.8]30.1|04]47[18| 22 | 30
0-100 | 11.0 8.2 2.9 25.5 65.1]129.020|39|16| 25 | 30
10.3 7.7 2.6 24.6 66.3]289 | 04]53[39]| 38 | 34

(huwdwnhgnod® Uhh;_'u pPwWNnW wwp, huJJ.mun'LunnLU‘ pwnnw
g nLg htun)

hus JGpwpbpyntd E Upwpwwh dJwngh Uwuhuh L
Updwyhph dJwngh EgUhwSuh  wuwpwSup pgwuh npn2
nwpwsplubphlt, www wuwbn wrlw E qgbGuwlbwepbph
dwywnpnnwyh hgbgned, nph hGwbwupny UJuwwnyned E
hnntGph JGLhnpwwnhy Jdhdwyh Jwwnwgnid® hnodnLuw hl
Uyniptph hwupw UwgnL J, hnnnetd wpn) ntbwGwmgpw hl
wup wplutph bduwgnid, dbpeghl hupgdnd  hnnGph
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ptpphnip) wt dwywpnwyh wuynid: 6pyne nGwentd £
mtnh E ntuGUncd hnntph nGgpwnwghw: Pwgh yGpp b2 yw-
6hg, ntuntdbwuhpnip)nrtulbp 66U uwuwnydbp Upwpuwunh
dwngh Swhnidjwlt hwdw Upnitd Juwwjws qgpnielUww hl
gntnh dwywnnwyh, npuwtg npwywywl JuwgUuh hbw:

Mwnqyb E, np hwdw) Uph gphuwl Jw wuh s wp fuunt| nL
wwnswnny YGuwpnuwywu nhuwwhnpned oph Jdwwnpnuwynp
pwndpwgb| Lguuyned E 40ud-h ypw, huy pwg npGlwdnL U
w U guuyned E 50-70 ud-h Yypw (UY. 1): Wpnng wnwpwspp
Swsyyws £ hwupw bwgdwu wvwpptp wuwhédwl nLubgnn
gntnpny (3-20 g/ ):

YnpGUwnpunptlwdw hu  guugh gnptph  phuhwyul
Jwgdp ntunctdUwuhptG hu wwnquyby E,np wy U hwpnLuwnE
Mg-h U Na-h wntnpny (wn.3):

Mg-h wnpuhynLpjwu 26Uh hgbgdwl, hnnh ypuwlunn
Undw Gpuhg Na-h nnLpu dnUdwl hwdwp npwbu UG hnpwlwn
oquuwagnpéyb| E pwnnuw:

onpép npybL £ Upwpwwh Jwnpgh LnLtuwnwn hwdw) Uph
nwpwspne d, 4000 U%h Jpwbpynt wmwppbpwyny' 1. umniLghs,
2. uumnLghs + pwnpnw (2007-2008 ppE.: Pwpnwu wpybp E
nnngduwl-| Jwgdwl nbdhuny 1400 U¥hw s whwpwlwyny (2000
J? — 280 U® pwpnw), nphg htun nup wp Uwhwuwwnp wuwnd b,
Juwunwnyb| EadGpnLyph gulp:
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. t\.v 'y 3

LY. 1. uhnL ) ulth 2 phuit Yuy wiip ulUnn pug npbuud,

gnh Juljupnnuijp guwsp £ hnnh JujGptuhg 50-70 ud (hnLUhu,
2013p.)

AcunctdbUwuhpniep)ntultpp gnLryjg G&Uu wbL, np
pwnnw h twppGpwyncd hnnh Y wudwl dwjw, nLd wmenh U
nLubghb n nwy wy wu u P wilwy wy wu npn2wyh
thnihnfune ) ncuubn (g6. 1): Mg-p 38-hg hgbk E 25%-h, npp
wpnbU Juwluguwdnp st JpwlwpniLjubph wébgnnnipe) wu
hwdJwn, wJb| wgb E Ca-h pwuwynLpe)ntlup hwulb ny 63%-h,
ddGpnLyh pbGppep 28.6-hg wdb| wgb £ hwulub ny 36.7 whuw-
h.

EnUunpnpnw hU wnuwyw Jws-w w hwgyws  nengbih
dwpguwgbwtw) hu gnpz hnntph JGLhnpwwhy  dh&wyh
punLpwgpduwlt hwdwn Upwpwwh W Updwlhph Jwnpgbpnod
pUwmpdb, GU hwdw UplUtp, Jwuwwnybp GU nLruncJdlUwuh-
pnnLrprjnrultpn, npnug hhdwu Jpw Ey hnntGpp gUwhwwny b
GU pun wnuwyw  Jwsnrpeywlt U w Yw hwgqwsnt ) wl
wuwhdwlh:

1"



10 —- 100 - L 100 - 2 so4
2 = 5
[=1] 1 - —
g - 8 80—+ 2 80 g
IQ_ = = =
6 e 3 o0 E 30
3 35 3 =
4T 2 40T |8 2 40 T 2 20 T
2 e 2 |2 ® 2 1 s 10
4 2 = 4
S L]

i’:2 1 2 1 2 1 2
Qsulijun 1. Fupnuw h ugntignLpy nLup hnnuwy hu
huwnjnLpynLblutph L adEpnLyh pippun)niL pj wit ypw(l -
uumtghs dhlg b pupnwuwy p,
2 -pupnuuwy nLg htun) (2007-2008pR-)
Unj nruuwl 3
Upunurh Junpqh, SuwhniLdj ut hudfwy Uph, hhnésupuwljuil
RrRYNY Ut hnpugyuwds vupwsph hnnh phuhwjuis jugdp (Uq-
EYyy/100g hnnnrd) W une j bWuupwdph Yng GHunpunptuw
duy huguiigh gptph phd. jugup (Uq-EYy/ ) (2012p., duy hu)
nj GyumpunpbUuduy hu guiigh gpkph phdpuljuili Yugdp dq.EYiy
2nuwy nLj & hnuubkpp, Ug-EYy/L

T
e~
r_gg‘ o
FY22PM | 5 [co?|HCo, | ¢ | SOF | ca® |Mg* | Na' | K* | 52
[ L §'
B-.!'

8.4 (1217|240 | 740 | 520 | 552 | 250 | 8.80 | 6.60 | 0.20 | 2.8

clc c
' Tl o
gl 3
- cr

=

nwg- | 8.6 3.419| 2.79 | 14.40 | 19.05 | 18.68 | 5.00 |20.00 | 26.80 | 0.30 | 7.7
Jws
nup wn
funnp-
ﬁu”h 8.2 [1.017| 2.00 | 420 | 6.20 | 8.95 | 3.00 | 9.60 | 6.60 | 0.10 | 2.7
hnp
Ywinwpyws hGunwgnuniep) wu wnn) ntUpUbpp gnijg Gl
ww hu, np Uadwé hnnbpp Gpypnpnw ht wnwyuw Jws U
w yw pwgwsé GU,huly thnpdLwywl Lwwwwyny pwnbp wddwl
wp fuunwb pbbp Juwuwwpbpne hwdwn pUwpdbp E Upwpuwh
Jdwpngh Cwhnidjwu hwdw Upp: UGLhnpwwhy  wp fuw-
nwupubph Juwuwpdwl  Uwwwwyny npwtu  JG hnpwlwnn

12



oguuwgnnéyt| E gpuwd2 wyyws ghwup, nnh
LhtéGLhnLpe)nLlp onpUdwd? wyJduwu pUpwgpntL U
wjb| wuncJd E 2-3wuguwd:

onpéd nnpybL E 100d®> Jpw 3 Yypyunnnrp)uwdp,
pwdlUjwyubph ulygpnrlupny: Lywgdwl wp fuunwupUubph
wjwnpwhg hGun hnnh JGwpwung 26Gpwh L phdhwyuwl
wgudhg Gpunctd E, np hnnnutd Udwqb], E Jhgwjw ph
nGwyghwl (pH=7.6,  nLéb| h wntph pwluwyntL ) nLlp’ 0.138%,
gpw nLtéd Na + K — 1.33 Ug/Eyy nfuutwywy hu Na® - 1.83),
wy uhuplU,hnnp pwnbL wjyb| £ (q6. 2):

10 = 0.10 4
0.8 —

0.6 T

Unkpp,%

04T

Qnuinid Na+K dg-tly
=)
|
®Onfuwbwy. Na, dg-tly

02

12 - L 4
QSuiljun 2. 4ypnpnuwy ht unwljuy ws-wy Yuy hugws hnntph
pupbp wnLdp gEpdual2 wjjwd ghupny 0-100 ud 26pumLd

(Upupuarh Junq, g.3uhnidj ud) (1 -dphbg b &L hnpughudy, 2 -

Ut hnpughuy hg htiun)

Qnifu V. Upunun wii huppuju) ph unnuwy ht unnLw
wwh hnntph phdhuyjuils JG) hnpughuli  uuppbp
JG] hnpuiiwiEph Yhpunduwlp:

Unnt wrwg Jug h hnnbtnh UL hnpwghw h
wp fuwnnwiputpned npwbu JGL hnpwlwm thnpdwpydbp GU
«Luwhnhuy g h tnwiwin wwin. p wly wu JhwynpJuwu pwihn U
hwunhuwgnn wnwgpprnLU (HCl), plwywu hwlupwl)nLptphg
ebpdwd2 wyyws ghwup Lopgwuwywu Uy nLpetphg gndwnpp:

Onpép  npdbp B Updwdhph  dnpadwdb| hnpuwhy
Jwy wunLd (2005-2008pR.), sUbLhnpwgyws uwmwghnlwnh
nwpwéspned, Jhypnpwdljwyubph ulygpnLrlupny npnlg
swhtipl GU 15 Ud x1.5d =225 Ud? hbwly w vnwppbpwyubpny
uy.2).

Lunnrwuw uw hhnn+pdwgned (uuncghyg),

2. HCI (30%),

3.ahwu,

4.qhwu +gndunp,

5.gnduwnp:
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LY. 2. Uhypn pudy ulyubpned ynpah
ukupp

I'llJuIJ h nhnhui.lm_n

Qup Jwnyyb GU wwhwlgynn JGL hnpwluwubph L
LYwgdwl ¢ph pwuwynL ey nrulbpnp:

Onpatnp yuunwpdbp GU2¢hnepnyd  1-hU ¢pnepned ipdbp E
wwhwugynn JGLhnpwuwh | phy pwlwynLpynrlup LU
[ YwgUJduwl 9 nh 50%:

LJwgdJduwl wp fuwnwpubtph wJwnuwhg h & wn hnnh
JGwpwlng 2LGpwhg dGpgyby Gl hnnwudnL2ltp
L WP N pwwnnn hGuwgnuniLp) ntultph hwJwn, npnlg
ndjw Ubpp pEpywd GU wnj nLuwy 4-nL d:

hUs wbu GpunLd E wnynruwyh wndj w UGphg, [ Ywguduwl
onh 50% wwnLg hGun uunighg wvwppbpwyned, Ewywl
hnthnfunt ey ntuutp weinh s&GU nLlubgbky, huly HClh
tnwpptpwyntd®  hnnp [ phy wnwqbpédbl UL w Yur
Lhwgbtpéyby E, ghwuh vwppbpwynid pbwtwn wnljw E 0.40
dg/Eyd Unpdw, unnuw, uwyw U hnnntd wnlw E Lwl 6.30
Jdg/Eyy gpw nLé Ca+tMg, npny hUwpwdnp E wnuwgbpétb, UL
w yw, hwabpéty hnnph JGwpuung 26pwp, | Jwgduwl gph
Lphy Unpdwl vrw, nL nGwpnL J:

Qhwu +gnduwnp nwppGpwyncd UWwwndne Jd E UG hnpuwwhy
wpnjnrbwjbwnLpe)wu pwnpépwgned ghwuh wwnppbpwyh
huwdGdwwn: L Jwép pwgwinpyned E Upwluny, np gndwnpp
wywhywguntd E ghwuh JGLhnpwwhy wgnbgnipeynLlp:
QGndwnp vwppbpwyh gnrgwuh2ubpp phg GU wwpptpyno d
umnLghs wwnpbpwyhg:

Unj nLuuwlj 4
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UnnLwrwy Yu h hnnbph gpuy ht pue yusph phuhudjuiu

Juouh yninmhinep) nLup J6 hnpughwy hg htun 0-100ud
s b Unt 2nuy nLé hnuubkpp, Ug-EYYy/100¢ hnnnL d
unpG- - 2-| punh.
uk PH | hp, % | CO )
nuljutpp np 3 HCO;

Unnwj hlu
wnnLww - | 9.9 | 1.289 | 1.94 4.19 7.75 | 6.86 | 0.31 | 0.18 | 18.31
yuw h hnn
unnt wuwy -
Yw h hnn+| 9.0 | 0.897 | 1.00 | 2.80 | 9.80 | 1.40 | 1.00 | 0.80 | 12.20

LYywgnro J 9.0 | 0.817 | 1.31 2.81 1.86 6.41 | 0.28 | 0.24 | 10.56
/unnLghs

cr | SO | ca™ | Mg* |Na'+K"

HCI 7510199 |syw| 140 | 070 | 0.70 | 1.00 | 0.60 | 1.20

7.4 | 0177 | s Jw 0.63 0.34 1.56 | 1.36 | 0.43 0.74
Ghuwu 81 |0941 | 040 | 1.30 | 0.50 | 11.7 |5.00 | 1.30 | 7.20

7.3 | 0.590 | 0.06 0.58 045 | 7.76 | 6.37 | 0.90 | 1.52
Shuwu + 8.0 | 0.976 | 0.30 1.0 04 | 12.8 | 6.00 | 2.00 | 6.20
gndwnp 7.3 10520 | sjw | 0.45 0.34 | 747 |6.36 | 0.97 | 0.93
QnJduwnp 8.9 | 1.040 | 0.70 2.0 9.5 4.6 1.50 | 0.50 | 14.10

9.0 | 0.535 | 0.89 2.75 295 | 1.07 | 054 | 0.25 | 5.98
hwdwphgnod® 50% L YwgJwl gnLp W NLg htun,
hw wwwnwnnid™ L phy ¢ whwpwlwyp wnw nLg htwn

LJwgdwu ¢oph [phy Unpdwl ww nLg hGun Ewywl
thntnfuntpyntt £ Ujwnyned ghwu U ghwu + gnduwnp
nwppGpwylubpned, hul HCI vwppbpwyp, UnijUhuly 50%
LYwgdwlu ¢nph wpdwlu nbwpntd wwwhnyty E  hnnh
wnwabpénLdU L w Yw, hwgbpénLdp:

SGhwuh vwpptpwyncd dhpgwjw ph nGwyghwl uywqb| E
8.1-hg UhlUg b 7.3-h, CO;unpuhly hnUuh pwuwynrp)nrlup hgby
E UJwquwgnLjUh® 0.06 Ug/Eyy 100g hnnnid, gpw, nLé Ca
pwpnépwgb E° 6.37 Jdg/kyd, Mg-p hgbp E° 0.90, Na+K=1.52
Jg/Eyd: Uy uhbpl, wyuwtin Uhwy U | uwgdwl gph | phy s wihw-
pwlwy vwy nL nGwpntJd E htwpwdnp gwup Juwunwnby :

QGhwu + gndwnp vwppGpwyntd Jhgwjw ph nGwyghuwl
UnLjlbwbu Udwgby E hwilbynd 7.3-h, dhwdwdwluwy
pwgwywy ntd E Unpdwy unnuwl, wyuhUpl J2wywpnLjubph
wodwl hwdwnp untnéyb] Epwpblwwuwndhp wjw) n:

Qndwnp wwnpbpwynid pbtwbwn Udwgbp GU gpw nLé
hnultph puwlwyncpynilltpp, vwyw U wnlw E CO;”

wnpuhy hnUuh pwpénp puwbwynL ey nLtlU 089 dg/Eyy, opw nLé
Na+K=5.98 Uq/Eyy 100g hnnnL U:

UWuwhuny Yuwuwnpnws nupuw hu gnpébipp gniyg Gl
nw, hu, np HCI ¢tpdwd2wydws ghwu, gbEpdwd wyyws

ghwu+gndwnp wuwnpbpwylbpp Yunbrh E oquugnpéby
15



unnuw hu wnntww Yu h hnntnh UG hnpwghwj h
wp fuwnnwipubnne J:

LnLjUwnwpywuwbwup Jhypnpwdlj wyubpnod guwudby E
wp bwbwgwlu gnptlU: Uuntghg W gndwnp vnwppbGpwylubpne d
nL wlbwlwgwu gnpbtup sh 6.6, huy HCl, ghwu U
ghwu+gnduwnp nwppbGpwylubpne d, GJ nL nuwuwnlwnt u wy wl
hpwgdwl wnwg hU rwnpned unwgybip £ hwd wwuwunwu fuwl wp wn
314g/hw,30.1L 324g/hwgnptUh hwwhyh pGppe (wn.5):

Unj nLuwly 5

Ut hnpugyws hnnkph phdhudjuis jugup b up Luliug uis
gnptUuh nL unynrj uh pppurnnL pj wii vl wyg Ukpp (2007-

2009pp.)
U2 Luiiug uil 3
<
Ug-Eyy. gnptlu 3;,
3
ennah T | IfF|3E2
n = c
uu|_'l|‘rlzih|1ul|- r"'.:, 5;%: a5
no pH|Untipp, | 2 (BMNHISIES B L=l 8 | EE
% 3 Na+ g = '-lﬁ = = -
S |63 |=|5¢
-l g 3: -
a r r.g' §
r

unnt ww §uw-
Lh(Uanquhé_) 9.7 1.890 1.94 18.31 pnLjubpp sGU 6L 6L

unnt unw Yuw-
Lh+ Jugnid 9.0| 0.817 1.31 10.86 pnLjubpp sGU 6 G
HCI 74| 0.177 syw 0.74 1151 7.8 31 |31.4|1154
Qhuu 7.3| 0.590 0.06 1.54 112 | 75| 30 |30.1({114.6
Qhwu+gnduwi 7.3| 0.520 yuw 0.94 121 | 8.3 | 33 |32.4]118.0

huu+gndunp s

Qndunp 8.9] 0.535 0.89 6.16 pnLjubkpp sGU 6 G|

Pwgh dJGpp U2dwslutphg wunnuw hU wnniuww Yuwh
hnntph dGhnpwghw) h uwp fuwwnwuputbpnid thnpédwpyyb| E
gnpSwpwulubph GSjuwgqwgbphg JpUnpnpwn  wpuwlubuynn
(UL wjbnpnnt GrUwdbuw nLpghwywlu gnpédwpuwl) SO,-h
Unpgnrdhg unwgyws wdnuhnedh unc | $wnp (NH,),SO, Hw-
nwpyws JdnnbLw hu U JGgbuwwghnu ¢hnpdtpp wybp Gu
npwywl wnnjyniuputip, huy Undwdhph thnpédwdt| hnpwwnhy
Jw wuntd npybL E nup vwy hU thnpd 34pyunnnL p) wdp, 2.25
J2pwdlj wylubpne J:

UG hnpwwnhy wp fuwnwbplutph wjwpwhg hGwn, puwn
nwnppGpwyubph hnnh JGwpuwung 26Gpwhg dJGpgybp GU
hnnwudncUbin L WP N puwwnnn hGuwgnunL ) ntblutph
hwdwn,npnug ) wy UGpp pEpywd GU wnj nLuwy 6-nL J:
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Unj nLuuwl 6
unncuwruyg ug b hnnh phdhuljuit Yuguh ynynpne gy nLup
(NH,),SO,-n Ut hnpughuwy hg htun (2010-2011pp.)

_:g', 3 o 2npuw nLé hnuubkpp, Ug-EY4y/100 ¢ hnnne ud
[ -} H cc o\o
< E 3 P 5‘ c 2- — 2- 2+
i E § |COX | HCo; | cI | SO |ca* | Mg™ | Na™ +K*
025 | &7 [ L775 | 270 | 490 [14.40 [ 7.50 | 0.30 | 0.10 26.00
) 7.7 10253 | sjw 1.40 0.90 1.30 0.60 0.70 2.30
2550|100 | 1.441 | 2.30 | 4.30 | 12.60 | 6.30 | 0.30 | 0.10 18.40
7.8 10245 | s w 1.10 0.93 1.50 0.55 0.65 2.53
50-75 9.8 | 1143 | 1.80 | 3.70 | 9.30 | 4.80 | 0.20 | 0.20 15.30
8.0 | 0.285 | 0.15 1.00 1.10 2.00 0.40 0.40 3.30
75- 194 10892 | 080 | 240 | 7.60 | 430 | 0.20 | 0.10 11.50
100 | 8.0 | 0.301 | 0.10 0.90 1.30 2.20 0.30 0.35 3.65
0-100 | 27 [ 1314 | 190 | 3.80 [1L00 [ 570 | 0.30 | 0.10 17.80
7.9 | 0.271 | 0.06 1.10 1.06 1.75 0.46 0.53 2.90

hwdwphgnod® Jdhug JGL hnpwghul, hwy nwpwpne J®
JtL hnpwghw hg hwn

hUs wbu GpunLd E wnynruwyh wdj w ubphg, (NH),SO,-h
wanbgnL ey wlp uUjwqgbiy E hnnwy hu LnLénLj ph
hhdUw) UnLp) nLlup (pH-7.9), CO; — 0.06 Ug/EYY, opw nL & Na +
K-h pwuwynLpeynelup 290 dg/Eyy: Hpwyuwl hnipnfuynt @y nL L
EUujwndned bwlu thpfuwbwywy hU uwhnulUbph wguni U, Ca-
D 41.6-hg wyb wgb| E UhUg U 57.8%: QUwy wé Mg” 21.6-hg wyb-
rwgbp E JhUgl 25.9%, uwywy U gwudnLd E pnLjLwwnnby h
uwhdwulUbpnLd (< 30%), Na-h pwluwynrLpeynrlup ujwgb| E
37.7-hg JhusglL 10.5, huly K-p 4.3-hg 5.9%-h: ®nnéwnup tnnt U
hGuwqw nLd  guwuyb| E wplwbwgwlu gnpGU, npp
gjnLrnuwuuwbunLteywl hpwgdwlt wrwehlU wvwpnid  wwwr
hnyt| £ 335g/hwhwwnhyh ptppe (wn.7):

Oquugnpéynn Ub) hnpuiutiph Eyn) nghuljuit
htuugnbgnLpj) nLln:

Utp YUnnuhg nuwpuw hu ¢pnpédwhnnwdwubtinhg ybpgyws
hnnwudnL2Uutpnid, npwbn ogquuwgnpdyb| E 30%-g
wnuwepnL, 2GpUud2 wyyuws ahuwu, (NH,),SO,,
ntuntdbwuhpdby GU unnw hU wnnrww Yw h hnnbGph
UG hnpwghw nod ogunwgnpéynn UG hnpwuwlubGph
hGuwgnbtgnLp) nLlup:
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Unj nruuly 7
U2 Lluiiuguii gnpEuh wlp b pppunnL By nLup (NH,),SO,-ny
Ut hnpugyuwd hnntpnLd

o Ulblunuw hu uun- 5 i SnpkUp
5 nkno, U4/100q 5 |4 | o ptppen, g/h
‘__g ® hnnnod <=3 g r_'§ " ,
<3 |t SE (89 I= 5
S |2 s |35 = 5 .o
= " - § g‘ o=
5 i3 a = =
a |[E[ N |POs|KO| EF |5 [BZa '5 £
= (TS I~ - 'g
[-1}
r =3
UunLgh [ 1 | 33 2.8 44
s 2 |34 | 28 | 44 h
wnnL u- 5 ¢ b
wlu h | 3|33| 28 | 44 |°LUL
hnn
1 133| 68 | 64 | 117 | 7.8 | 1008.0 | 34.8 | 418 | 76.6
(NH.),SO, | 2 |134| 66 | 68 | 118 | 8.0 | 947.3 | 32.1 | 385 | 70.6
3 |132| 72 | 65 | 114 | 7.6 | 981.0 | 33.6 | 40.3 | 73.9
3
Unllnn. 133| 6.9 |657 | 1163 | 7.8 | 978.7 | 335 | 40.2 | 73.7
dhghup

NpwGu umnLghslubp Sunw b Gu hus wtu
Jdwpgwgbwbw) hUu gnpz hnnp (Undwdhph dwng, q. Upqup ww),
w bwbu £ Updwdhph bnpdwdt| hnpwwhy Yw wuh, hwnne Y
wwhwwuynn, pwugwpuwluw hU wvwpwsph unnw hU wnhLuw-
wL uwy h hnnp:

Lwpnpwwnpn nruncdbwuhpnep)netblubGpp gniejg Gl
wjtL, np  JGLhnpwghw h  plUpwgpnid  wnuwppyny,
epdwd2wyJwsé qgphwuny U wdnUhnitd  unc| $wny,
JGLhnpwgyws hnntpnud dwup JowmwgUbph 2wndnel duk-
nh puliwynrpyniup s6U wdbp wgb, qumuyntd GU Ufetuh
uwhdwulutpnLd: 3Innh JGwpwung 2Gpuntd  wniw E
hGwl) w, wwwnytpp. Cu - 5.8-6.5, Zn — 6.8-6.9, Pb — 0.40-0.55, Cr —
3.3-3.7, Mo — 0.31-0.40, Mn — 640-800 Ugq/yq hnnntJ: UJj uwhuny,
pGpyws wdj w UGphg hGwunLt Jd E, np oguuwgnnpéynn UG hn-
pwuwmutpp hnnp s6U wnwununitd Sdwup JGuwwnubpny,

2ng wyw dhgwwj ph EynL nghuwyuwl
hwJwuwnpwyznrneeynelup g h fuufundnt U:
Funb) wJduwl Uhg ngunnLJlubkph wiliunks u wij wils

unnj ntbuwGunce pj uwit hhduwnpnedp:

Upwnpwwy wu hwppwdw) ph hhdbwywu hnnwwhwtnph pwnb-
[ wyJwl U wwunwy ny Uhpwnyws dUhgngunnLJutph
nunGuwywlt  wpny nrbwjbune ey wu  hhdUbwdnpnodubnp
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ptpyws GU wnjnruwy 8-nLd, npwbinhg Gpunctd E, nn
Upuwwlwwwwwy hu gnp2 Wnrngb h Jupquwgbwuw) hU gnp?
hnnGph pwpbp wjdwu hwdwp Juwuwnws pnpnp Swhwbpp
thnfuhwwnegyni J Gu 2 tnwnnt J, huly nnngb| h
Jwpgwgbwlw hu annpe GpUnpnpnuw hl wn wy wi, wé -
w Jw pwgws hnnGpnod 3 uwpnL d:

Unnwy hl wnntwwy Yw h hnntph JGL hnpwghwl
gpuwd2 wyyws ahwuh Uhpundudp, Swhwtiph
thnfuhwwne gn dp uwunwnpyne d E 7-8 mwnni U, hul (NH,),SO,-ny
JGL hnpwgdwl nGwpnL U™ 5-6 nwpnL J:

Unj nLuuwl 8

Yhpunyuwd vhgngunnLdubph uiiunt u wlj wii
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CLRULNF M B2ruuusnr @Snruvuer

YUh u wwl wwywunwy hu annp? hnnGpnod pwnnwj h
oquugnpénL dp pwnpbG|wyncJ E hnntph
$haghyuwphdphwywlt hwwynep) ncblUbpp, pwpédpwgunc d
ubUnw) hu wmwnpptnph (N, P, K) pwuwyncpynculbpp, U2 w-
JwpnLjubph pGppuwnyne @) nLup 20-30%-ny:
Upwpwwy wu hwppwjw ph nrngbih Jwpgwgbuwuw hlu
gnp2 hnnbpp Jwulwyh pnrjp U nLdbn wnuwyuw ws-
w yw pwgws GU, npp hGwbhwup E nnngUdwu gnpbknph
pwnédnp hwupw bwgwénLpejwlu L gpnLlUww hU gpbknph
Pwnadp dwywpnuwyh:
Nnngb h wpqugbwlw hU gnp2 hnntph ptpphnt ) wu
Pwn & nwg Juwl L hnnbnh $hahlyuwphuhuwyul
hwinynt ey ncbubph pwunb wjdwlu hwdwn oguwgnpéynn
pwnnwu pw pwntd E hnnh YwppnlUwwlbnp, Y| wunn
Undu Gpuhg nnipu Unbny tnfutwyw hu Mg-p, buw-
gtgut  ndy dJbGpghUhu uwnpuhynLpjuwl 26Up (<30%),
wpnjnrupnod pwnédnpwglb| ny dwywpni juhbtph
ptppwwnynt @) nLlup (18-20%):
Uhehu win wy wi wé-w Yuwy hwg wés nnngb| h
dupgquqbtwbw hu gnp2 hnnbph Jd& hnpwwhd dhéwyh
pwnbpwjdwlu hwdwn oguwgnnpéynn ghEpdwd? wyyws
ghwup pwpbGpwntd £ hnnbph $hghfuwehUhwywl huwwn-
UnLp)nrlUlbpp, wnwgtpénid hnnh Jbwpwlung 26puwp, u
GJ nL nuwwlwnk uwy wu hpwgJuwl wnwe hl nwpne J
wwwhnyntd wpbwlwgwu gnptUh pwjwnpwn pbnpp (30
g/h wy):
Unnw hU wnnLww, Yw h hnntGph UG hnpwghwl dhwy U
unynpwywu [ Jwgnrdubph Jhengny wlwnn)ntlbwlbwn
E, JgwywpnLjubpp sGU &6pntd U wlnied: Innbkph
UG hnpwghuwt opdwd2 wyyws ghwuny L gopdwd? wy-
Jws ghwu + gndunp vw hu E pwpép Jdb hnpuwnhy wnn-
JjntbwbunLpynL U’ Lwjwlunc J Gl hnnwy hlu
hwwnynL ey nrblubpp, UJwgne d hnfuubiwyw) hu Na-p° (2.0-
2.4%), puwpédpwunctd pnfuulwyw hu  Ca-h  wwnpni Uw-
UnLpynLrlup (70-75%), wnnjnrupntd uwmwgyned E
w2 blwuwy hugnptUh huwwhYh pGpep 30-32.4 g/hw:
dgbuwghnU, JnnGLiw ht U nuwwvw hu thnpdtpny
wwnqyby E, np unnuw hbU wnniww w h hnnbtph
UG hnpwghuwl hbwpwynp £ hpwywlwglb| sfuuquatinhg
SO,-h Ynpguuwl bGnwlwyny uvwnwgyws (NH,),SO,ny, UL
gJnrnwunumGuwyuwlu hpwgdwl wrwe hU wvwnpned  wwur
hnytGLny gnptUh puwdwpwp ptipp:

21



7. Unnw ht  wnnrww Yw h hnntph JGihnpwghw h
dwduwlwy (HCI-h, (NH,),SO4, opdwd2 wyyws ghwu) hnnno u
LU gwdJwpnLpnw hu gpbpnLd Suwlp dGuwwnubph
2undnLlu dubph pwluwynipe)ynilUUbpp s6U gGpwqul-
gntd uwhdwlw hU pnhLjLwnbLh fuwnepe)nLlUlbpp
(Ufah):

8. Ulunw hu nGdhdh Jwpgwynpdwl Lwwunwyny pwnpnwy h
ogunwgnpéddwl Swmwbpp nnngb h Jwpgwgbwuw hu U
Upuwwlwwwwnwy hu gnp2 hnnGpnud, hnfuhwnegyne Jd E
2, sbpdwd2wyyws ghwuny unnw hU wnnLww uw h
hnnGpntd Juwuwnpdws Swhwbpp® 7-8 wvwnpnid, hul
(NH,),SO,-J UG hnpwgywédp™5-6 nwunnt U:

unuurunr @ESnrLuLer

1. Yhuwwbwwywiwy hb gnnp2 hnnGph Jd6 hnpwwnhy yhdwyh
pwnb|wjdwl, ullUnw hu nGdhuh [wjwgdwl hwdwn
wwpnwnpuwgub|] opgquwlwhwlpw hU wwpwpuwwlj nLpbpny
Guwd YUphpuwnb| pwpnw 14000*hw s whwpwlwyny:

2. NnngbL h Jwpqwgbwuw hU gnp2 hnntph pGpphnt ey wu
pwndpwgdwl, hnnh Ypwunn yndw GpunLd Mg hnlh
mnpuhly pwltwyh UJwgbgudwl hwdwn wnwgwnyyned E
ogunwgnnédt| pwpnw 1400 U¥Yhw s whwpwlwyny hnnno J
unbnétny [ Jwgdwlu-nnngUwl ntdhu:

3. Nnngbrh  JupquwgbuwlwyhU  gnpz2  Gpynpnpnw hl
wnwyw, ws hnntnph JGhnpwwhy yhédwyh pwnb| wjdwl
Lwwuiwyny ogunwgnpsédt hup Jwpyw hu pwlbwyne p) wdp
ghpduwd2 wyws ghwu:

4. Unnw hU wnnrww Yw h hnntph JGihnpwghw) nod
wnwe wnyyne d E ogunwgnnpébi wnwppntL,
ghpduwd2 wyyws ghwunp:

5. LGnUwdbuww, nLpghwywl gnpSwpwulubphg wpuwubwnynn
quatinhg SOrh Unpquul Jdhgngny uwuiwg (NH,).SO, L
w U oguwgnnéb| pnLJ | wnwywp wé-w Jw hwg ws
hnnGph pwpb] wjdwl hwdwn:

Uz munuiiph  hphdbuljuili upn) neupbtpp wlingajwd Gl
hl:uiu w) up huumiupubpne J.

1. KazapsaH Y.K., ManuHsaH B.A., bapcerad M.I. MenuopaTtmBHas adhcpekTuns-
HOCTb Pa3NMNYHbIX MENMOPAHTOB NpWU Menuopauuy COOOBbLIX COJIOHLIOB-
conoH4yakoB ApapaTckoi paBHUHbI //[loyBOBedeHWE U arpoXuMus.-
Anmartsl, 2011, N 3.- C. 67-72.

2, Qwquwpjwlt 331, MwwhlUjwu Jd.U, Pwpubnjuwu USI.
Upwpww wu  hwppwdw ph unnw hU  wnnLrww uw h
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hnntGph UG hnpwghwtu eGpdwd2 wyws pbwywl ghwuh L
hwd wy gy ws onqguwlwy wl wwpwnuwwl ) nLebph htuwu:
/Ngpnghwnip) nLtl, prhy 1-2, hntudwp-thGwpywn, GUIY.-
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. lwquwpjwu o R, MwuwphUywu  dU., Pwpubnjuwu URX.
Upwnpuww wu hwppww nh unnw ht wnwyw, wd hnnbtnh
JGr hnpwwhy yhdwyp b pwnbp wjdwu vhgngwrnLdUbnp
//UgpnghunLp)ntl, phy 11-12, Unjtdpbp-nGywtdptnp,
QUIY.-bpluwl, 2012.-Ep 714-717:

Jwquwp) wu 3., Mwwh U wu YU, Pwpubng wu U, Yhu wwl w-

wunwy hu ann2 hnntnph $hahyuwphuhwywu
hwwnynL ey ntuubph pwpbiwynidp pwnpnnw h Jdhgngny:
//dgpnghuwncp) nLl, prhy 3-4, dwpwwuwphy, 9URY.- Eplwl,
2013.-E9 140-143:
LPwnubin) wlu Ux. Up wn wwy wu hwpprwjw ph
Gpunnpnw hU wnuwyw yws nnngtih dwnpqugbulw hl
gnp2 hnntph phuphwyuwt Ywquh |wjwgnidp gbpduw-
dauydws ghwuh Udhgngny: /Ugpnghunip) nLl, phy 7-8,
Jwpwwwnhy,9U34.-Eplbwl, 2013.-E9 368-371:

. Papinyan V., Manukyan R., Barseghyan M. Land reclamation of soda
saline-alkaline lands through ammonium sulphate in Ararat Valley. //13-
BecTus, HAY Apmenuun, EpesaH, 2014, N 3.- c. 25-29.

. Pwputbnjuwu UR, Twwhlj wu 4.U., Qwqwnj wu 3.1 UG hn-
pwluwubnh Eyny nghwlyuwl hGuwgntgnLp) nLup
Upwpuww) wu  hwppww ph unnw hU  wnniLww uw h
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thGwpdwp, AUIY.-Eplwl, 2015. E9 75-77:
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phy 7-8,hnL | hu-ognuwnu, QU Y.-GplLwl, 2015.-t9 316-319:
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BAPCET'STH MAPUHA AMPATIETOBHA

IPUYUHBI JIETPAJIALIAA IIOYB APAPATCKOM PABHUHBI
N MEPBI BOPbBbI

PE3IOME

Haumnas c¢ 90-x romoB B ApapaTckoii JONMHE IO psAAYy OOBEKTHBHBIX H
CYOBEKTHUBHBIX HPUYMH (IIPUBATH3ALMSA 3€MeNb, Pa3ApoOieHHe 3eMeNbHBIX Yroaui,
HEWCIIPaBHBIE TIOMIIOBEIE CTAHIMHM M KOJUIEKTOPOJIPEHAKHBIE CHCTEMBI) HapYIIMICS
TIPUPOJHBIA MENTHOPAaTHBHBIA SKOJOTHUECKUH OaiaHC 3eMelb, MPOU30LUI0 BTOPHUYHOE
3aCOJICHHE ¥ COJIOHIIEBAHHE KaK OypBIX JIYTOBBIX, TaK U MEJIHOPHUPOBAHHBIX B IPOIIIOM
COJIOHIIOB-COJIOHYAKOB. B Hacrosiiiee BpeMsi oOmIast IUIOLIab COJIOHIIOB-COJIOHYAKOB
yBeIMYIMIach u cocrasisier 35-40 ThIc. ra.

Hcxops U3 co3maBuIeiicss CUTyaluy, OblIa MOCTaBIeHa 3a1a4a:; C eNbl0 YIydIleHUs
PaBHUHHBIX 3€Mellb, YBEIHUYCHHUs YPOXKAWHOCTH, MEIMOpAlid HOBBIX IUIOLIAJICH,
pa3paboTaTh KOMIUICKCHBIE MEPOIPHATHS, IPUMEHUTH HOBBIE MEITHOPAHTHI H U3YIUTh UX
BO3/CHCTBUE HA IIOYBY.

B 2006-2007 rr. OBUIO HM3YYEHO COCTOSHHE IOJYIyCTHIHHBIX OYypbIX 3eMelb.
Nzyuenne Obuio mpoBeneHO Ha 260 ra B Map3ax AparaioTHa, ApMaBupa U Apapara.
BbIsSICHEHO, YTO JaHHbIE 3eMIIM IOBOJIHO-TAKH KAMCHHCTBIE M KapOOHATHBIC, H YeM
riyoxe, TeMm emle cuibHee, konniectBo CaCO; B 061eM kKapOOHATHOM COCTaBE JOXOIUT
10 80-90%. KonnuecTBO pacTBOPHUMBIX B BOZAE COJEH B MOBEPXHOCTHOM CJIOE€ HH3OK,
3aMedeHO IIyOMHHOE 3acolieHue, KoTopoe B 65-100 cm cnoe mocturaer mo 1.422% u B
OCHOBHOM SIBJISIIOTCSI HEHTPAIBHBIMH COSIMH. Ha pa3innyHBIX TIyOWHaX METPOBOTO CIIOS
eCTh TaKXKe IEMCHTHUPOBAaHHBIN ciol. JlaHHBIe 3emMs OCmHBI a30TOM, (ochopom,
CPEe/THIM M XOPOILIO 00ECTICUeHHBIM KaJIHeM.

Jnst ynydiieHusl MUTaTebHOTO PEXHMa U (QU3MKOXMMUYECKHX CBOWMCTB JaHHBIX
3eMenb B APMaBHPCKOM Mapse Ha 4-X ra Ha rmiomamd 1400M%/ra Gelma TpuMeHeHa
Oapna, comepxamas 0.5% BuHHOHN Kucnotsl, a Takke N, P,0s, K;O, mon BamsHuEM
KOTOPO# Ppa3NIOKMINCh TMMOYBEHHbIE KapOOHATHI, a MOYBa OOOraTHIACH IMHIIEBBIMU
anmementamu Ha: N — 0.3 mr, P,Os — 1.3 mr, K,O — 4 mr, ypoxaii mornepHsl ObUT Ha
18.7% BblI1LIE 110 CPABHEHUIO C KOHTPOJIBHBIM.

B 2006-2007 rr., a Takke B 2012-2013 rr. Hamu OBUT M3y4YeH YPOBEHb I'PYHTOBBIX
BOJl OpOIIAeMbIX OYpBIX JIYTOBBIX 3€MeJb Ha paBHMHAX ApapaTcKoro mapsa, Hux
Ka4eCTBEHHBI cocTaB Ha miomaau okojgo 300 ra. BelACHMIOCH, YTO IO NPHYMHE
ocraHoBkH [1layMsHCKOIT HOMITOBO# CTaHIIMK 34€Ch YPOBEHB MOJI3EMHBIX BOJI HAXOJHIICS
Ha rayoune 0-50 cMm, MuHepanmM3alus Kak MOBEPXHOCTHBIX, TAK W JPEHaKHBIX BOJI
koneGuercst B penesnax 3-20 /1 u Gorara COISIMA MarHusi U HATPHSI.

B MOYBEHHOM TOTIIONIAIOIIEM KOMIUIEKCE JaHHBIX 3€MeNb BBICOK HOH M(Q, KoTOpbIii
nmoxoaut 10 20 mr-oks/100 T B mmouse.

zlﬂfl CHW)XCHUA ypOBHS[ TOKCHUYHOCTH Mar"Huss U JIsI BBITCCHCHUSA BIIMTAHHOT'O Na
Hamu (Apaparckuii map3, obmuna Jlycapar) Obuta mpuMeneHa Oapaa nopmoit 1400
M3/ra, ombIT ObLT mocTaBieH Ha rromand 0.4 ra. [Tox Bo3meiicTBHEM Oapabl peakius
cpelbl CHU3MWIIACH M JocTrria 1o 7.7, oomerHbiit Mg ¢ 38% cuusmics 1o 25%. B mouse
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obmennslit Ca mossicmiicst ¢ 52% mo 63%, K yBemmuwmiics, m B pe3yibTaTe JaHHBIX
MeponposTHil 0OaBOUHBII yposkaii apOy3a coctaBui 81 1/ra.

B 2007-2008 rr. s yaydmieHds BTOPUYHO 3aCOJICHHBIX-OCOJIOHIIOBAaHHBIX IOYB
Apaparckoro map3a (obmmubsl Apapar, Casr-Hosa, Lllaymsn), ApMaBHpPCKOrO Map3a
(obumHbl 3apToHK, Mpramar, ApraBaHi) ObUIM HPOM3BEICOHBI IIOJIEBBIC H3YYCHUS.
BEIsICHMIIOCH, UTO TOYBBI JAHHBIX OOMIMH — OT cIaboro 1O CHIIBHOTO, 3aCOJICHHBIE U
COJIOHIIEBATHIC.

B cioe 0-100 cm mouBsl pactBopuMBIe coiu cocTasuisiror 0.495%, oOmennsiii Na
paBeH 5.1 MI3kB.

Jns ynyumenus nqanssix mous (2008-2010 rr.) Hamu OBLT HCIIONIB30BaH TepMOOOpa-
0OTaHHBIN THIIC, OJarogaps 4eMy B MEeTpoBoM ciioe nmouBsl pH ¢ 8.6-u causmics 1o 7.6,
KOJIMYECTBO PACTBOPUMBIX coneit cHuzunock 10 0.138%, o6mennsiii Na coctaBun 1.83
mr-9kB/100 1. B mepBBIid ToA peanu3aliy CeTbXO3MPOAYKINH YpOXKail 3epHa O3UMOH
TMIeHUIB coctaBuia 33.4 m/ra.

JIst MeJTMopanyy COIOBBIX COJIOHIIOB-CONOHYaKoB (2005-2088 1T.) HaMK B KayecTBe
MeJHopaHTa ObLIH UCTIONb30BaHbl 30%-ast CoNsTHAs KHCIIOTa, TEPMOOOPaOOTaHHBI THIIC,
TepMOOOpabOTaHHEIH  TUIC+HABO3  BapuaHThl. ONBITEI  OBUIM  NOCTAaBJIEHBI B
ApPMaBHPCKOM OIIBITHO-MEITHOPAaTUBHOM XO3AHCTBE, B HEMEIHOPUPOBAHHON IIIOMIATN C
MuKpoyvacTkamu (1.5M x 1.5M) 5-10 BapuaHTamu, ¢ TpeMs IIOBTOPaMH.

Jlyqmnmu Bapuantamu omsita 6sumn 30%-b1ii HCI, TepmooGpaboTaHHbIi rHIC 1
TepMO0OpabOTaHHBIN THIIC + HABO3, U3 KOTOPHIX B MEPBEIN IO CENbX03peaan3anuil ObLT
NIOJIy4eH yporkail 3epHa 03MMOM MIIEHUIBI COOTBETCTBEHHO 10 BapuaHTam: 31.4, 30.1 u
32.4 w/ra.

2007-2012rr. uist METMOpAaIMy COJOBBIX COJIOHIIOB-COJIOHYaKOB HaMH ObLI H3y4deH
(NH,),SOy, monyueHHsIi 13 JHIMOBOTO ra3a U NpH BblaeIeHHN U3 SO, aMOHHEM.

[oneBbie OMBITH GBIA MPOBEICHBI B MHKpoydacTkax 2.25 mM> (1.5 M x 1.5 M) B
ApMaBHPCKOM OITBITHOMEIIHOPAaTUBHOM XO3SHCTBE.

Beuicamiiocs, uto mocpeactsom (NH,4),SO4 Bo3MOKHA MenHOpaIyisi METPOBOTO CIIOS
TIOYBBI, HEUTPAITH3aIKS COJIOHIIOB U COJIOHYAKOB, OTHOBPEMEHHO 00OTaTHB MOUYBY a30TOM.
B niepBbIii rof1 cenpxo3peanu3aiyy ObUT MOIyUeH yposkaii 3epHa 33.5 m/ra.

Bo B3sTBIX 00pa3nax MOYB B IIOJIEBBIX OIBITAX OBUIO M3YYEHO BIMSHUE TSDKEIBIX
METaJIOB B MEJIMOPUPOBAHHBIX mMo4Bax B Bapuantax: 30% HCI, tepmooGpaboTaHHbIit
THIIC ¥ TepMOOOPaOOTaHHBII I'MIICH HABO3.

BeIsIcCHMIIOCH, YTO B yKa3aHHBIX MOYBAX YBEIWYEHHH MOIBMXKHBIX BHUAOB TKEIBIX
merauioB (Cu, Zn, Pb, Cr, Mo, Mn) He Habmromaercsi, OHH HAXOASATCS B Tpeenax
nonyctumoit koruenTpamun (I1J1K), T.e. skomormuecknii 6anaHc OKpysKaromieil cpeasl He
HapyIIaeTcs.

OKoHOMHYECKass NPOJYKTHBHOCTh HCCIENOBAHWM MOKas3aja, 4TO pe3yiabTaTre BBI-
IMOJITHCHHBIX MepOl’lpl/lﬂTI/II\/'l B OCHOBHBIX THIIaX ITIOYB ApapaTCKoﬁ PaBHUHBI BBILIC-
YKa3aHHBIC 3aTpaThbl OKYNAIOTCA B Pa3/IMYHBIE BPEMEHHBLIC CPOKH: B INOJYHYCTBIHHBIX
OypbIX 3eMJIsIX — 2 T0Ja, B OpPOLIAeMBIX JIyTOBBIX OYpBIX, BTOPHYHBIX COJIOHIIOB-
COJNIOHYaKaX — 3 ToJa, B COJOBBIX COJIOHIIOB-COJIOHYAKaX C MPUMEHEHHEM TepMOO00-
pabotanHoro rurca — 7-8, a B ciydae npumenennst (NH,),SO, — B Teuenme 5-6 ner.

[MonoxxurenbHBIE pe3yNbTaThl TPEICTABICHHBIX B JIUCCEPTAIMUH ONBITOB IIPH-

MCEHAIOT B IIPOU3BOACTBE, B q)epMepCKI/IX X035 CTBaxX.
T
Joeec
& / //ﬁf,
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Marina Barseghyan

THE REASONS BEHIND LAND DEGRADATION IN ARARAT
VALLEY AND MEANS OF STRUGGLE AGAINST IT

SUMMARY

Since 90s the natural ameliorative ecological balance of lands in Ararat valley
was violated because of a number of objective and subjective reasons (land
privatization, small size of land plots, pumping stations and malfunctioning of
collector-drainage system). After the halt of ameliorative works secondary
salinization and alkalization of lands both meadow gray and previously saline-
alkaline lands took place. In the result of the mentioned processes the total area of
natural saline-alkaline and secondary salinized and alkalized lands increasing
making up 35-40 thousand hectares.

Taking into consideration the situation the question was set to develop complex
actions, apply new ameliorants and study their influence on the lands in order to
improve the lands in the valley, increase the fertility and ameliorate new areas. The
clarification of the mentioned issues, development of complex actions is extremely
timely for the lands in Ararat Valley which are aimed at the prevention and
mitigation of desertification, phenomena of land degradation. The goal of the current
work to study the current state of the semi-desert, arable meadow gray soils as well
as nearby saline-alkaline soils, and to develop complex actions to improve the
mentioned lands.

This thesis covers the works of 8 years conducted by us.

The current state of semi-desert gray soils was studied in 2006-2007. The studies
were conducted on 260 hectares of land in Aragatsotn, Armavir and Ararat marzes.
Soil samples were taken from the 1-meter lay of the given soils according to genetic
horizons, laboratory studies were conducted.

It has been found out that these souls are highly rocky calciferous which
increases along with going deep, the content of CaCO; reaches up to 80-90% in the
total carbon content. The content of water soluble salts is low in the surface layer,
deep salinization is observed which reaches to 1.422% (in Aragatsotn) — 1.118% in
the layer of 65-100 cm which are mainly neutral salts. But cement-grouted layer is
present at different depths of soil layer of a meter. The given souls are poor in crag,
phosphorus, averagely and well-supplied with potassium.

In order to improve physical-chemical properties and nutrition regime of the
given soils we applied distillery waste (waste obtained in the result of wine
distillery) in 4 hectares in Armavir marz at the rate of 1400 m*ha. Under the
influence of distillery waste which contains 0.5 % tartaric acid a number of valuable
organic compounds and mineral substances as well as H, P,Os, K,O, soil carbonates
— CaCO; — 0.5 %, MgCO; — 0.3% — decomposed, the soil was enriched with
nutritive elements such as H — 0.3, P,Os — 1.3, K,0 — 4 mg.
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The increase in alfalfa yield from the experimental plot in comparison to the
control was 18.7%.

In 2006-2007 as well as in 2012-2013 we studied the level of ground waters of
arable meadow gray soils of the valley (Ararat marz) and its qualitative content in
about 300 ha. It has been found out that because of the malfunctioning of the
pumping station of Shahumyan the level of ground waters in the mentioned areas is
at the depth of 0-50 cm, the mineralization of surface as well as drainage waters
ranges between 3-20 g/l. It is reach with magnesium and sodium salts.

The lands of the given area were subjected to secondary salinization and
alkalization in the absorption complex of which Mg ion is high making about 20mg
€q/100 g soil. So fertility level decreased in these lands.

Decreasing the threshold of magnesium toxicity and ousting absorbed Na we
have applied distillery waste at the rate of 1400m*ha for 0.4 ha plot (Lusarat
community, Ararat Marz). The medium reaction decreased making up 7.7 influenced
by distillery waste, exchange Mg decreased from 38 to 25%. Exchange Ca in soils
increased from 52% up to 63%, K content increased in soils. Thanks to this measure
additional harvest of watermelons was 81 c/ha.

In 2007-2010 field studies were conducted to improve the secondary salinized-
alkalized lands in Ararat marz (Ararat, Sayat-Nova, Shahumyan communities),
Armavir marz (Zartonk, Mrgashat, Argavand communities). It has been found out
that lands in the mentioned communities are weakly to strongly salinized and
alkalized which affects the growth and development of winter wheat. According to
morphological observations good growth was observed in soils where CO; toxic ion
is absent in the samples, NA is 2.2mg eq in 100g soils, and soluble salts are 0.1-0.2%.

In badly grown areas the soluble salts in the layer of 0-100 cm are 0.495%,
exchange Na equals to 5.1 mg eq.

For the improvement of the given soils (2008-2010) we applied heat-treated
gypsum, the experiment was conducted for 100 m? plot. Thanks to the application of
heat-treated gypsum pH decreased to 7.6 from 8.6 in a cm layer of soil, content of
soluble salts decreased to 0.138%, exchange Na was 1.83 mg eg/100 g soil. In the
first year of agricultural realization 33.4 kg/ha grain yield of winter wheat was
obtained. For the amelioration of soda saline-alkaline lands (2005-2008) 30%
hydrochloric acid, heat-treated gypsum, heat-treated gypsum + manure, manure
variants were used as ameliorants. The experiments were conducted in experimental
ameliorative farm in Armavir at micro-plots (1.55x1.5 m) for 5 versions at 3
replications in a non-ameliorated area.

The best experimental versions were 30% HCI which was used as control, heat-
treated gypsum and heat-treated gypsum + manure versions, 31.4, 30.1 and 32.4 c/ha
grain yield of winter wheat was obtained in the first year of agricultural realization
respectively. The mentioned versions were recommended for production.

In 2007-2012 we studied (NH,4),SO, obtained from smoke exhaust gases and
from extraction of SO, through ammonium by vegetative, then model (2007-2008)
and field experiments.
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The vegetative experiments were conducted in test tubes (20 cm x 20 c¢cm), and
field experiments — on 2.25 m” (1.5m x 1.5m) in micro-plots in experimental
ameliorative farms of Armavir.

It has been found out that it is possible to ameliorate soil layer of a meter deep
through (NH,),SO,, to desalinize and de-alkalize it at the same time enriching with
nitrogen.

33.5 c/ha grain yield was obtained in the first year of agricultural realization.

We recommended (NH,),SO, for production to improve weakly alkalized lands,
in case of which both the quantity and financial costs of the expensive acid fertilizer
— (NH,),SO, — will be lower.

We have also studied the post-impact of heavy metals in the soil samples taken
from field experiments in the 30% HCI, heat-treated gypsum and heat-treated gypsum
+ manure versions. It has been found out that increase of mobile forms of heavy metals
(Cu, Zn, Pb, Cr, Mo, Mn) is not observed in the mentioned versions after amelioration.
It is within permissible ultimate limits, i.e., the ecological balance of the environment
is not destroyed by the application of the mentioned ameliorants.

The studies of economic efficiency of the applied measures have shown that the
costs made for the main soil types in Ararat valley are reimbursed at different periods:
in 2 years in semi-desert soils, 3 — in arable meadow gray secondary salinized-
alkalized soils, 7-8 in soda saline-alkaline lands applying heat-treated gypsum, and 5-6

—in case of (NH,),SO,.
¢D¢c 4 /
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