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37 QUU Q.U. Qunjpjwbh wﬁz[wf._i hhnpnwnGhlw)h wpnpbdGaph hGutinhtnin

Pnyubph wGhnn wpunwnpnepnlip npuuwlwl hhnpownGhyuh Gnwwyny
pwywlwohG zwhnipwpbp b (MaiipanersH, 1989; OsakumsH, 1975): Uwlw),
GiwGwwnhy, bpYwpptnlw (wunwlibpng  hhnpnwnGhynwdGiph  unbnénuip
wwhw@gntd t ulyqplwlwl Yuwwhunwy 0ké Gapnpnudlbn, nwunp pnyubiph wlhnn
dwhnyph  wnGnbuwlwG wpynibwybnnpjwl  pwpdpwgdwl L npw  (uy
tnwpwéiwh Ywplnp fuGnhpGbphg dGYG b hwdwnpynid £ uygpniGpuyhlG Gnp L kdwG
hhnpnwnGhly hwdwywpqbiph dawyncdp:

Wn Oywwuwyndy U, Uwpuwbowth  Owjuwdbelnipjudp L
nbywywpnipjwdp nbnlu  1986p. hGuwhwinunnud  unbinddtg  dwidwGwlwynp
htnwagnuuwywG  funuip, npnbn  plngpyybighG  pnyubph  uGGnwenpjul L
wpyniGwybnnipywl, hGdbGbpw-YnGuinpniynnpuijw  hvwqnuinepyniGibph L
$hinunpnGuyhG hhnpnwnGhYwh jwenpwnnphwGbph §h 2wpp wzfuwnwyhgtn (L.
Uypuingw@, U. 3nduyhdjwa, U. MLnGnywl L wynp), npl hp wegk fuGnhp tp npbg
dawlby pnyutiph wlhnn wébgdwl uygpnilpnptil Gnp, phs dwiuuwwnwn, wewyb]
wynniwwnwgyws bnulwl: Onpdwnpiywé pwqiwphy wnwppbpwlibiphg wewyb]
hbnwGlwpuwyhGp hwdiwnpybg wnihdbpuwhl punwiph Yhpwedwdp ppwzhpuhG
hhnpnwnGhywlywG hwiwywpgp (MaiipanetsH u Ap., 1995; MaiipanetsH, 2000;
Mairapetyan, 2000), npp ybpehG wwphGbphG hbwnwgnunuywl dby wy fudph
pwlpbpny Ywwwpbjwgnpéybg, Gbpwebing Gnp  wnwpwwnbuwybbp’  poyubiph
wnwpptp  fudpiph (QwGndh L wGlwpyynn, dhwiw nt pwqdwdjw,
Swowpthwinbuwyltn L wy ) wehnn, wpynGwpbpwlwl wpnwnpnipjwl hwdwp:
Jhinwgnuinwiwid wiuwnwiptbpp wuwlybghlG hwennaupjuidp  (Uwjpwuwbinjwl L
Punlnujwb, 2003; Uuwjpwwbnywl L niphz0tp, 2005; Uwjpwwbnjwb, 2007) L
wprynLGpibpG wpnnGwgnybght 33 Unwiynp ubthwlwinipjwi gnpdwlwinipyntlnid
(QY. 1; UuypwwtitnjwG L nuph20tn, 2006, 2007w, p, q):

Lbpluynuiu wfuwphnud welw GG pnyutph wlhnn wpinwnpnepjwl gnpu
hwiwlwng (1. 9pwjhG Sawynyp” pnil hhnpnunGhw ywd  NFT, 2. (guijnipuwjhG-
untpuinpuinuwihG (wopbquunughl) Yud quuipwpw-uwnpwiuwhG Sawynyp, 3. enpdniy, 4.
wkpnunGhyw), npnGp  Ghdjwlghg twlwlnpbG wwppbpynud  GG:  Ghpuyhl
hhnpnunGhlwG, thwuwnnpbG, pnyubph wihnn wpnwnpnpjwl wfuwphnud huynGh L
qnjnipjnil niGbignn 5nn hwiwlwnpal E:

nuzhpwhG hhnpnwnGhyugh bhhipnd pOYwé b dwiwlwyh L pwlwyh
inbuwybinhg Ywpquynpynn uGinwpwp ndnyph wwppbpwpwn nt wybpunwnd
dnnwip® 2hph dbiny, wodhpwlwlnpkl pnijup wpiwwnwpGwy 2bpwn:

Uzwlwpnyubiph webgiwl wbfuGninghwl hbwnlywi@ £ (G4, 2). dhwijw L
pwqiwdjw pnyubph (1) ubpdbpp gwlynd Ywd YupnGOtpp wnGywpynid GG
rowGjniph (hpwphuught fuwpwd, quupwnp b wyG, GwulhyGbpp® 3-200d swihh) dbg
(2), npp 25-30ud 2tipunny (gGnud GG hnqwbipwnh (3) Ypw thewé YhGuwdtiyniups
wnihtphibGuyhl pwnwGph (4) Ynw: Naqtipdniwphg (5) ullnwiniénipp wndwh (6)
oqlntpjwip, whglbiny dwppdwG quhsnd (7), wpdnd £ qifuwynp. gpwwnwn
funnnduwyhG (8), nphG Shwgwé b0 pwafuhs funnndwyGtipp (8) (MadpaneTsH v ap.,
1995): ]
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LY. 2. 3wiw
T-pnyy; 2-ngl(?'w nuwé 2hpuih( hhnnn
10-|uﬁgghn. nLp, 3-hnrlwzbnm. i N u-lnﬁhllwllwﬁ hwd
UG T L L whwingh ufutiwG
~uliGinwyniony Jha punwlip; 5-ntiqh e
ph fuwnnipinLlp L qbinynLwp; 6-wnd
ppUnLp)nLlip npn w, 7-qunhs; 8-gytu
2nn L 12-4uipquin wnp ppuwinwp fu ;
nnn uwppkbip: nnnywy; 9-pwiatuhs fun
3 nnywyGtp;



Pwpfuhs funnnywyGbph Jnw YwG wlgptp (10)° qyfuwnhpGbpnd, .nnn09
dhpngny Ywwwpynd £ pnyuh uGnignuip’ wwwhndbing  (gubniph LUﬁP“’lE
dwibpbuny uGnighs (nonuyph twpwénidp: Swlgnu Gwjuwwnbudwé b OW
uGGnwiniénypnid ubGnuinwnpbph funnepynilp L hwpwpbpwygnepyniop, hGswtu
Gwl uGGnwinényph ppdwyGnpiniGp  (PM-p) npnznn (11),  swthwynpnn

w npnn (12) uwppbip:

: mulfﬁngn:} . dnnuip Yuwwnwpynd £ 0,01-0,015 UNw nidqlnupywl §Gz0wa (0,1
0,154qunly/ud® 2hph tnbupny, npp hwinhwtiny unipunpwinh whtn $pwlghuwh,
gpUnud Lk twpwéydnud £ payup nne wpdwnwplwl gninnud (MadpanetsH U AP-
1995):

2 Ywhiwés  dawlynn  pnwwnbuwlh  YeGuwpwlGwlwl  wnwi&Gwhwin-
YnipyniGGlinhg, wiwphphg, (gwljniphg, Ybgbuwghnl zpowlhg L Yphduwywlwl
wuwydwhGkphg, Ywpowynpnud G0 dbYwlquijw ppiwh (ubnigtwd) tnbnnnipjntlp
(10-204nl), hwEwhwywinipyniln (opdw pGpwgpntd 20-30 wlqud), hGswbu Gwb
dhwGdwgq tnpynn (nényph swihp (20-804)):

Uyu hwdwlwpgp pniy £ twhu.

> ppwlwGwglby oh 2wpp wpdbpwynp gwlnh nu  wGhupyynn
pnruwnbuwllGbph  hpnpnwnGhly Gwymd L npulg pwgopjw Nt
pbipdwwnlwyht wpinwnpuiwG hhnpnwnGhYyniGeph unbndnid;
wwwhnyby onw-pnw-gbiniw-ulGnuwihG ougnhtwy rbdhd pnyubph

- Onpdwp wéh nL qupqugdwl hwdwp;

5-6 L wybh wiqud dhéwglhy pniyubph pbippwunynipniGp Shwynp
ulinigynn dwybkpbuhg;
2hpuihG nnnquiwd dhegngny GJwaquign)Gh hwugliti]
teywnpwtGbnghugh, oph L uGGnuwnwppbph  Gwfuup  (Ghwynp
dwltpbiuh L ptipph hwayny);

> ulGnwiniénuyph  wOybpwnwpdbihnipjwl  uyqpnilph L thwly
Eyninghwiyjwl  hwiwlwpgh  Uhpwedwdp, pwguweb)  2ppuilw
dhowyuwyph wnunuinidp, OGywquagntyGh hwuglh) hhywGnnipjntaGhph
prOYydwd, YGwuwwnniGaph ne dnjwiuninbph nwpwéiwh Yunwlgp;

> wnwybp wpnynuGwybn oqinwignpéty Jwybpbup (inwpwépn);

> bpYwpwaqbl hhnpnunGhy hwiwlwpgh whwgnpéiwb dwdljtunp;

» Uwpnly (56 wlquwd) Guqbglby hhnpnwnGhunwih YunnigdwG -
éwfuubpp:

Yuwnép untputnpunnid (jgwinpnud) wdbgynn pnijup t nuwpGuwl 26pwnh
huwjwuwpwswih funGuwywgned hGwpwynp £ wwwhndbp ShwyG uGGnwpwn (neénypn
600wl wwl, 2pph 4&und dnbpnd, npp hwjwuwpwswith nwpwéynd £ nne
wnpiwunuwihl hwiwbwpgh qpunbgpwé wnwpwépnud: C0n npnud, uliGnunéntph
dnnuip Juwnwpynud | Gwpuwwbu hpwhwGqywé dpwgpny, wewlg uncputnpuinnn
qbipfunGwywgGbint L hwdwywnpgnid gph wybgnilGhiph YniinwldwG:

Uuwhuny, gpwzhpuyhl  hhnpnunGhluynud  dpwlwpnijuph  uGnignedp
OGJwqbglnid k untpunnpunh funGuywgdwb ni ulinigdwl nwinwbdwl uwhdwiGbpp,
hGwpwynpnipynth £ unbinénud wpdwwnwplwy 26punnid gnpélwlwlnud Gpunwwbu
wwhwwbpne wihpwdtun funGwynepywl, onh L ulGGnuwnwnppbph dhwdwdwGuwljw
owuinhdwy waljwjnupjnth: ]

nuwzhpwjhG  hhnpnunGhywG php Obp Ghpwend E hbwlywyp  snpu
nwnpuwnbuwlGepp.

w/ Jwiwinwpwé (33 Ynuinh wpinnGughp Ne 1988 A2, GlY. 2). hnnh hwpp
dwybpbup Swélynid t YhlGuwdbyniuhs wnihtphibiGughG pwnwGpnd, nph Ynw
hwiwwnwpwé (gynid £ 20-25ud hwutnnipwip (GwuGhyGoph 3-2000 swihh) nplk
Lgwhjnip (qupwn, hpwphuwhG fuwpwd b wyiG): Pnyubph uGnignudp unwpynud k
qiuwdnp  funnnyuihG  wlhpwdbtain  hbewynpnipjwdp  dhwgwé  pwfuhs
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wnihtphibGuyhl  funnniwyltph oqlnipjwdp, npng Ypw, hwiwwwnwubuws
htrwynpnipjwdp, Ywl wigpbp (UwjnwwbuwG L niphzGhp, 2007w; MaiipaneTsiH 1
Ap., 1995): Uy tnuwlwlp Owwwnwywhwpdwp:t Yhpwebl, hhdGwlywneg, guwlnyh nt
inGywnplyynn nbnuunne b hwobdniGpuyhl Jawlwpnyubph hwdwp  (weyniéwah,
Yuwnywibignt, Gnbuwwy, pwudw, Yuwnywnwnd, ebhw, shppnG L wyiG):

wlunhG (33 Yyniinh wipnnGw Ne 1946 A2, GU. 3). wnGYwplynn
Ohwijw Ywd pwqiwdjw payubpp nlynd 66 wnhtphibGughG  pwnwGphg
wwwnpwunwé 30-40ud inpwiwgény quubbbpnud, npnlp (gynid GG dwuGhyGbph 3-
2000 swihh (gulnipny (hpwphuughl fuwpwd, quupwn L wyG): MnhtphibGuwhG
pwnuwlphg qul &lwynptithu oqunwgnpénd kG ubndwlGbp, npnGp  hpwp LG
Uhwglnwd pwnwlph Gpynt bgpbpp, hul wlhpwdbiannipjwl nbiwpnud Ywpnn bG
pwgyby: Quwatph JbphG dwybpbuh dpw qunlynn whgptiph dby nGwplynud &G
pnijuh uwéhibbpp, huy wigptph dhel tnwé hbrwynpnipynilp Ywiujwé b Sawlynn
pnyuh Yoluwpwlwwl wowldGwhwnynipynidGbphg: Ujunbn qjfuwdnp gpuwnwn
funanywyhG uGGnwiniényph hnupp nbwh wju jwd w)l wpnwnpuywG hwndwép
Yuwpquynpnn  dwqGhuwlwl  thwywGObph oqlnipjwdp Shwgwd b Shewblyw
funqnywlwwpp: JdbpghGhu dhwgwd GO pwpfubs funnnywlGbpp”  hwdwdw)G
pniuwnbuwyh nijwpyh ufubduwh (GheawppwihG nwpwénepyniG): UwqGhuwlwG
thwiw@Obpp L dhpwllywy  funnnywlwwpbpl wwwhndnd 60 wpnwnpyws
nOjwnwawnbph 0h pwlh dhwynpbbphg dhuwjl dblh uGnignuip (Uujpwwbunjwh L
niph20tn, 2007 p):

QuiGbpp wbnwnpnud GG hnnh 26pinh Ypw thedwé wnhtphbGwihG hwuwn
pwnuwlph ypw, hGsh Guuwwnwyl £ ShpawppwihG wnwpwénipyntGGhpnud pwgwnby
wnuwnhdwgynil pnyjubiph wah nL quipquignidp (YhGuwdbyniuwgned):

nuwihG (33 QYnunh  wpinnGw. Ne 1989 A2 GYy. 4) gwlniyh L
nlfwplynn dhwijw Yud pwqdwdjw pnyubpp, éwewpthwinbuwlGbph YunpnGGepp
gulnud Ywd wllwpynid G0 hnnwinwpwéph Upw, npnawih htrwynpnupjwdp, 25-
30ud funpnipjwdp L 35-40ud (w)lnipjwdp thnpywé  wlnubbpnud (gwé [gwlniph
(hpwphuwhl fuwpwd, quuipwp L wylG) dby, npp hnnwpbpinhg dbyniuwgyweé k
YoGuwdtyniupg  wnihtphibiOuwiht pwnwlph thongny: Innuiwnwpwéph wdpnnp
duybpbup (L' wynuGbpp, L' pdpbpp) dwdlynid GG wnihtphibGwjhG pwnwipny: Uu
dapnnh nbwpnid 40-50%-ny puOwjdnd b Ghwynp dwybiptuhlG oqunwgnpéynn
lgwijniph (uniputnpuinp) pwlwlp, uwluyG wybpwinid £ wynulbp Wwnpwunbin
wpfuwinwipp:  UWu wnwpwnbuwynd L quwdnp  ppuwwnwp  funnnywlhG
ulGnwineéniph hnupp nbwh wju ud wyt wpnwnpuwi hwnywénp Yupqwynpnn
dwqOhuwlwl thwlwlGEph oqlnpjwidp Ghwgwé b Shpwllywy funpnywlwwpp:
dbipghlihu dhwgwé b0 pwpfuhs funnnywyGbpp’ hwiwdw)l pniuwwnbuwlh nlywplh
utubdugh (Ghgzwnpuwjhl nwpwénipynil) (Uw)pwwbiiywh b nuphzGhp, 2005; 2007 q):

Quiuwhl L wynuwjhG bnwlwyGbpG wewdb] Guuwunwywhwpdwp E
ogunuqnnpédt  wlYwplynn nbnuwnng,  Gpbpwjninunne b wyp  nbfuGhywlwa
dawlwpnyubiph wihnn wpnwnpnipjwl nbwpnid (uwndwibgnt, weyniéwgh, nuing,
funpntiGh, YhinpnGwjhG unpgn, hhGw, wint, YwjwGfunt, Sfuwfuni b wyG):

Pwqiwdjw nlhwpluwihG (33 Ynunh wpnnw Ne 1849 A2 (l. 5).
wununnt Ywd nynpunhy dwewpthwinbuwlGtpp nGywplyynud 66 wnihtphybGuhG
inwyweGbpnud, npng  wwpninpynip L dbyp  dnwhg  hbewynpnupynilp
wujdwbwynpywé £ plGnpjwéd Guulwpnuyund b Opw wpdwwuwghG hwdwlwngh
hanpnipjwdp: Swlwelbpp wnbnwnpynud GG hnnh by, npnlg bgpbpp whwp &
hnnwztipinh  dwlbiptuhg (hGh 15-20ud pwpdp (qpniGuuwghG  eptiph . (gubinig
funuwithbne  hwdwn), (gynd GO 5-2500 wpwdiwghé nilbignn quuipwpny Y
hpwpfuwyhG  fuwpwdng, wnwlyweh JbphG Gaphg 4-5ud Ghppl: Uzwlwpnyubph
ulnignuip Yuewnpynid £ pagyuh pnGp pGngpynn 2ppwilwél pwqiwigp qifuwnhp-
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Ul 3. QuwiGujhh 2hpwjhG hhnpnwnGhywlw hwiwlwpgh ufubidwa.

1-pniyu; 2-wnihtphibGughl pwnwip; 3-quwi'|gwlnipny; 4-ubniwl; S-nGlwpydwh wigp; 6-YaGuwibyniuhs wnihtphibGwhG punwip; 7-ntqbpyncun;
8-wniw; 9-qunhs; 10-q fuwynp ppwitnwip funnnywly; 11-GwoGhuwlwa huljwb; 12-Showhlyw funnnywlwauwn; 13-pwatuhs unnndwlyGbn;
14-wgphn® qifuwnhpGbpny; 15-uGGnwiniéniyph funnnipniGp L ppyntpjnilp npnznn nt 16-Ywpquunpnn uwnphip:



61

LY. 4. Uynuw;hG gpwzhpuihG hhnpnuynGhtwlwG hwiwlwngh ufubiwG. N 2

1-pnyu; 2-winu; 3- gwlynip; 4-wnihtphpblwjhG pwnwip; §-nbiqtipyniwp; 6-wndwy, 7-qunhs;

Yuwiurwinn; 11-pwiztuhs funnnywlGbinp; 12-wigpbn® qifuwnhnpGbpny; 13-uGGnwintényph fu

8-gfuwynp ppwinuwin unnnyuwily; S-SwqGhuwgha lhllmﬁ: 10-0hpuwGljwy funnn-
nntpjnilp L ppyuwyGnupyniGp npnznn L 14-swithwiynpnn L Ywpquynpnn uwppbp:
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U. 5. Puqiwdjw wnGYuwpluwihG zhpwjhG hhnpnwnGhywlwh hwiwywpoh ufubdwa.

1-wjwqu; 2-wniw; 3-GwppdwG qunhs; 4-uinnighs uwnp; 5-swihnpnznn uwnpp; wynn ppwinwp; 7-pw nnnywyabp;
8-wnihtphibGwjhG nwlwn; 9-{gwhjnip; 10-hnnwzbpun: S B D




funnnwyGbiph dnw (nwbh dwunid) welw 6-8 whgptiph dheongny® wuuwhnybiny
nwlhweh wipnng. Gwybpbuny ulGGnwinényph wnwpwénwip: UGGnwpwp [nuénuph
Ynunwiynudp Ybpwhulbigne L pwgwnbint hwdwp, tnwlweh hwnwyhG nbnwnpgned k
(wlk nnwhwjwg, GObpplh dwunwd (wlweh hwowynwd) wGgpbp  nulbgnn
wnhtphtiGuyhG funnnyuwly:

Gpb nwlweh hwwnwyned ublnwinudnyp £ Ynunwlyynud, www wyl whgptipny
tgumd £ funnndwbh dbp, npinbin nplk swihhs énn hetighhpnd npnaunud £ nwlweh
hwwnwyned Yneinwlyywé uGGnwinidniph dwlwpnulp, wihpwdbinnipjwh nbwpntd
wyn wydbigniyp nnipu £ pepdned b puin wynd b upquidnpdnod t pagubinh uGnegdwG
nbdhip (Uwjpwuwbunjwi L nuphzltn, 2005; 2006):

Pnyubiph whnn wpnwnpapjwl wju bnwlwyl wbhpwdbzn b hwnwwbu
Uhpwnbp wnnun-wiiwih hnnwnwpwépltiph dpw dnnnywihG wyghlGbp unbinétihu,
nnh fuhutn hinwOYwpuwyGnipyniGa ni wpryniGwybinnipyntlp Ywulwéhg dbp

UGhpwdtizin Glp hwdwpnud Gwbk Gzb), np gpwzhpuhG  hhnpnwnGhywgh
Ghpnpdwd nunnnepjwdp hpwlwGwgdby GG dh pwGh w2fuwwnwpGbp.

1. 3uyl. U3 “[wygifuppzhG®™h wwwndbpny 1987-88pp. Owfuwqdybg L 1989-
1990pp. Updwyhph 2ppwGh “Utihnpwwnnp® wbunbunpniGnid Junnigybg
pbipdwinGuyhG hhnpnwnGhyntd 2 hblwnwp dwibpbuh dpw® JupniGgh no
tnthuh wpuwnpnipjwl hwdwp b Jupnwpnyp funpnblne wpunwnpnupjwG
pwgopju hhnpnunGhyned® 10 hyunwp wnnin hnnunwpwéph dpuw:

2. 3wjly. U3 Mbw. wopnwpnnibwpbpnupjwl whnwlwh Yndhinkh npnzdwdp
1989-1990pp. QtinwippniGhph dwpgnd (Qwlwnh zpowlnud) 6 hbhwnwnp
wywgntinh Ypw ufuytig Yuenigyby hwibdnGpunyht phjh (nuwnd, nipg L
wy)G) hhnpnwnGhly wpunwnpnipjwi b wipwithnG Ybpwdwldwh YndphGwn:

3. 34y Yblunyndh L U3 UhGhuwnpGbph funphpnh gnignidngd "Mnghuwnp®
%mm—mpmmnnmlémﬁ dhwynpdwG Ynnihg hp wnwpwépnid (p. Upnyjw)
Lwrnigytig 10000° pniyubiph ppw-pbiniw-ulGGnuiht L pntuwynpnipjwG nL onh
funGwynipjw  pbdhiGhpp  wdpnnendhG  wywndwin  Yupowynpunn
obipdwunnG® quuiGwhG gpwzhpwihG hhnpnwnGhyuwjh Gnwlwyny Gl b wy
wndtpwynp dwlwpnijubin wdbglbpne hwdwp:

4. bGunhuinunh  ghnwlwl funphpnh  npnadwdp  EpdhwéGh  2ppwGnud
(hGunhwnnunh  pwquyh nwpwépnil) Yuenigdbg 20000° hwiwwnwpws
(1986p.) L 10000° wwlwnwihG (1988p.) dwybptuGtpny spw2hpwjhl
hhnpnwnGhYynudGlp® Gnp dbpnnny funpnblne b wnnuinne éwnbph wékgdwh
wpunwnpuiwi thnpdwpynidGeph hwdwp:

Wuwhuny, hGuwnhwnunned  2nipp 20 vnwpdw  hbnwgninnepynuGGeph
wpynepnid dawliywé L pujs  wpnwnpuywd  tnpdwpynudbp  wlgwé
Grpwinudwlwl  YeGuwwnbiubGninghwl™  opwzhpuhlG  hhnpnwnGhlywG, hp
nwpwwnbuwllbpny, wwppbp Gwlwpnyubph whnn wpownpnpyjwil - 2wn
wpryniiwybwn ne hbpwGywpuyhG hwdwlwpg £, npp hGwpwiynpnupyniG £ pGabnpnud
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NEW SYSTEM OF SOILLESS PRODUCTION OF PLANTS —
WATER STREAM HYDROPONICS

G.S. Daviyan Institute of Hydroponics Problems NAS RA

Summary

Hydroponics as a modem biotechnological method for plant material production is more
expedient and efficient particularly in countries with limited resources of soil and water such as
Armenia. Development of intensive hydroponics crop production In our Republic will enable an
additional ten thousand hectares of marginal lands (saline and stony soils, open mines etc.) to
be brought into production.

But the creation of hydroponicums requires initial substantial investments, thus, the
development of novel and cheap systems is considered to be one of the main tasks for
increasing economic efficiency of plants soilless culture.

At the Institute of Hydroponics Problems of NAS RA a new, modem system - “water
stream hydroponics” with polymeric film usage for plants soilless production was worked out
which is cheaper 5-6 times as compared to the existing classical hydroponicum with reinforced
concrete plots.

Waptar stream hydroponics lays stress on the periodical and irretrievable push (in the
form of a jet) of the nutrient solution directly to the root-bearing stratum of the plant which Is
regulated from the viewpoint of time and quantity. It includes the following varieties:

a) Continuous /Patent of RA, No 1988 A2/- smooth surface of land is covered with
polyethylene film, which is filled continuously with some kind of substrate (gravel, volcanic slag,
etc.) of 20-25cm thickness (3-20mm in pieces). Plants are nourished with the help of the
delivering polyethylene pipes (with holes on them (which are connected with the main pipeline
at a necessary distance. This variant is expedient mainly for seeded medicinal and spicy crops
(motherwort, bur marigold, sage, indigo, catmint, basll, savory, etc.).

b) Cyilindrical /Patent of RA, Ne 1946 A2/- polyethylene cylinders of 30-40cm in
diameter are filled with substrate-volcanic slag, gravel, etc. (3-20mm in pieces). Plant’s
seedlings are planted in the holes situated on the upper surface of cylinders.

c) Gully /Patent of RA, Ne 1989 A2/ - furrows are made on the land area at a certain
distance 25-30cm in depth and 35-40cm in width. The whole surface (both furrows and bushes)
is covered with polyethylene film, furrows are filled with substrate. Cylindrical and gully variants
are expedient for crops’ sollless production (geranium, citric sorghum, henna, aloe, kalanchoe,
tobacco, etc.).

d) Perennial planting /Patent of RA, Ne 1849 A2/ (Fig. 5) - frult-bearing or omamental
trees are planted in polyethylene pots (8). Pots' capacity and the distance between each other
depend on the crop chosen and the power of its root system. Pots are put into soil (10). The
edges of pots should be of 15-20cm high from the surface of land. stratum (to avoid subsoil
waters) and are filled with gravel or volcanic slag 5-25mm In diameter (9), 4-5cm below pot's
upper edge.

Crops' nourishment technology Is as follows: the nutrient solution passes through the
cleaning filter (3) with the help of the pump (2) from the pool (1) and goes to the main water-
pipe (6) which Is connected with the delivering pipes (7). Equipments for nutrient solution
dosage (4) and control (5) are preconditioned In the net. Solution is pushed under the 0,01-
0,015MPa pressure In the form of a Jet (0,1-0,15kgsocondfanz) which Is spread In the root-
bearing zone of the plant meeting the hard fraction of the substrate.

Duration (1-3 minutes), frequency (1040 times a day) of watering (nourishment) as well
as dosage (200-500ml) of the nutrient solution supplied once a day are regulated depending on
:::?u cultivated tree’s biological peculiarities, age, substrate, vegetation period and climatic

Equal moisture of plant's root-bearing stratum growing in a hard substrate can be
ensured only if the nutrient solution is pushed under the pressure in the form of a jet which is
equally spread in the whole area occupied by the root system. Moreover, nutrient solution is
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accumulation in the pot.

So, “Iin water stream hydroponics® crops nourishment decreases fluctuation limits of
substrate moisture and nourishment, gives an opportunity to keep simultaneous optimal
presence of necessary moisture, air and nutrient elements in root-bearing stratum.

Waterstaamhydmponica'hauuiqueandaﬁecﬂvawayforsdlhmuﬂﬂmﬂonof
several (medicinal, essential oll, spicy plants, fruit-bearing and omamental trees). It affords an
opportunity to introduce land areas useless for traditional agriculture (salines, sandy soils, efc.)
into agricultural sphere.
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