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IToBenen ananu3 ocoOEHHOCTEH BOJHOTO PEXHMMa CYNECYaHBIX IOYB
OwmaHa. YCTaHOBJICHBI OOBEMbI CYMMAPHOTO BOAOMOTPEOICHUST KApPTO-
(ers pu pa3IMYHBIX PEKUMAaX HMPEANOIUBHON BIAXKHOCTH MOYBHI (70,
80% mammensineii Braroemkoctd (HB) u 70-80-70% HB), u B 3aBu-
CHUMOCTH OT BHZa BOJOAKKyMYJIHPYIOIIETO CJIOSI U3 MPUPOJIHBIX MaTe-
puanos. [lokazaHo, yto HamboJyiee ONArOMPHUATHBIC YCIOBHUS BJAro-
obecrieueHHOCTH KapToderns, ¢ yd4eTOM 3KOHOMHOTO pacXO/0BaHUS
OPOCHTEIBHOW BOJBI, JOCTUTAIOTCSA MpHU TU(PEepeHIHAIIN TPEIIO-
JIUBHOM BJIAXKHOCTH MOYBHI MO0 MeX(a3HbIM MepHoaaM Ha ypoBHe 70—
80-70% HB. IIpu 3ToM B KaueCcTBE BOJOAKKYMYIUPYIONIETO CIIOS Clie-
JyeT HCIIOJIb30BaTh Calpolesb, KOTOPBIA MOBBIIIAET YPOXKAHHOCThH
kaprodens He MeHee yeM Ha 10%.

Kntouegvie cnosa: neduumr Biaru, BOJHBIH PeXKUM, BOAOIOTpeOIeHHE,
PEXXHUMBI OPOLIEHHS, KaleIbHOE OPOIIEHUE, OPOCUTENbHAS HOPMa, BO-
JOAKKYMYJTMPYIOIIHHA CII0H, roIy0as TinHa, Carporesb.

B Omane Bo3nenbIiBaHHE CEILCKOXO3SMCTBEHHBIX KYIBTYp, B
TOM 4HCIle KapTodelst, BO3MOXHO Toibpko mpu oporrennn (El-Shags,
Saif Abdallah, 2008; Ministry of Agricultural, 2011). ITox xapTodens
3aHATHl HE3HAYUTEIIBHBIC IUIOIIAIH — Bcero 327 ra npu BaJOBOM MPOU3-
BozcTBe 3a roa 4 000 T u cpenHeit ypoxkaliHocT — 12,3 1/ra, 4TO HEmo-
CTaTOYHO I pacTyliieil moTpeOHoCcTH HacenaeHus. [Ipu opoiieHun Kap-

69


Asus
New Stamp


bronnerens [louBenHoro uncruryra um. B.B. Jlokyuaesa. 2014. Bein. 73.

To(eIsi BO MHOTHX CTpaHaX MUpPA UCTIOJB3YIOT B OCHOBHOM JIOXK/ICBAHHE
(Simmone, 2002; Amer, 2004; Tabook, 2006).Manoo6beMHbIEe CIIOCO-
OBl OpOIIIEHUS, B TOM YHCIE KalellbHOe, MPUMEHSIOTCS Ha HEeOOBIITNX
IIOIMIAIsIX 0€3 HayIHOro 00OCHOBAHUSL.

B ycnoBusx octporo gedunmTa Biaru, KOTOpBIH OTMedaeTcss B
Owmane, 6onpIlIoe 3HAUYEHUE TPU OPOLICHWH CIEAyeT NPUAaBaTh KO-
HOMHOMY PacXOJIOBaHHIO BOZBI M TOBBIIICHUIO BIIATOEMKOCTH JIETKHX
CyTIeCUaHbIX ITOYB C MOMOIIBIO CO3/IaHHUS BOJAOAKKYMYIHUPYIOIIETO CIIOSL.
B Omane Takue uccnenoBaHus 0 CHX MOP HE MPOBOIMIUCE. B cBsizn ¢
STHM IEJIBI0 HACTOSIICH padOThl sABJISIETCS pa3pabOTKa ONTHUMAJIBHOM
TEXHOJIOTHH KalleIbHOTO OpOIIeHHsl KapTodems, BO3AeIsBaEMOro Ha
JIETKUX TOJYIYCTBIHHBIX IOYBaX. DTO JOCTHIACTCS IyTEM ONTHUMHU3AIUH
Mopora TPeaNoINBHOW BiakHOCTH TouBHl (Mypommes, 1991; Poge,
2008) u co3maHus BOJOAKKYMYJIMPYIOIIETro CJI0s ¢ MPUMEHEHHEM MUHE-
paNBbHBIX J00ABOK, 00ECTIEYNBAIOINX TTOBBIIIIEHNE BOAOY IEPKIBAOIIEH
CHOCOOHOCTH TMOYBBI U €€ BJIaroeMKOCTU. PaGoThl IPOBOAMIM HA 3EMIISIX
CENIbCKOXO3SICTBEHHON uccieoBaTenbckoi cranimu Hemx, koTopas
pacnojoxeHa Ha BeIcoTe 282 M HaJl ypOBHEM MODAL.

[MoromHble ycnoBus mepuoja Beretanuu kaprodens B TOIbI HC-
CJIEZIOBaHMIA MaJIO OTJIMYANach OT CPEIHEMHOTOJICTHUX JIAaHHBIX. Temrre-
parypa Bo3ayxa coctaBisuia 24,1-24,7°C npu cpemTHeMHOTOJICTHEH Be-
JMYHHE 3a JeKaOpb—anpens, paBHoH 24,3°C. 3a mepuo] BereTanuu Je-
Kabpp—arpenpb Beimagaino oT 4,1 10 5,8 MM 0cagkoB MpU CPeTHEMHOTO-
nerHelt BenmmunHe 4,5 MM. JleduIUT ecTeCTBEHHOro yBIaKHEHHUS 32 all-
peb—aeKkadph 10 roj1aM UCCIeIOBaHMA M3MEHsUICS B Tipeaenax 1400,9—
1446,2 MMm.

[lycThIHHBIE CEPO-KOPUYHEBBIC IICJIMHHBIC JIETKOCYIIECUYaHBIC
MOYBBI OTPAHUYEHO MPUTOIHBI ISl CeIhCKOXO3HCTBEHHOTO HCTIONB30-
BaHMsl. OHM XapaKTEepU3YIOTCA TPyOOH CTPYKTYPOH, HU3KUM TLIOAOPO-
JTMEM U BBICOKOW (MIIBTPAIIIOHHON CHOCOOHOCTBIO, W JUIS TOITYIEHUS
BBICOKOTO ypoxasi KapTodelssi Heo0X0IuMO OOJbIIOE KOJIUYECTBO OpO-
CUTENIbHOU BOJBI.

B npouecce paboThl uccienoBaiy pa3auyHbIe PEKUMBI PEATIO-
JTUBHOW BIAXKHOCTH TOYBHI (pakTop A). i akKyMyJsiuu BIIard B
KOPHEBOW 30HE PACTEHH MPU KAXKJIOM PEKUME MPEIIOTUBHON BIaXK-
HOCTH TIOYBBI W3Yy4YaJiOCh BIHMSIHHE MPHPOJHBIX MaTepHalioB (Camporie-
JIS1 ¥ TOAyOO# TIIMHBI), 00ECIEUMBAONINX MOBBIIICHHE BIArOCMKOCTH
mouBsI (paktop B). Cxema ombiTa puBeaeHa B Tadi. 1.
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Tabéauna 1. Cxema MOJIEBOTO OIBITA IPH KAMIEIEHOM O

POIICHUUN

MexhazHbIid
HEepUOJL

PexxuM npennosimBHON Biiax-
HOCTH N04YBEI (akTop A)

Cyoctpart (aktop B)

1 Tlocangka — Haua-
710 OyTOHM3aUN

2  |Hawano O0yroHu-
3aIUK — OKOHYa-
HUE pocTa OOTBBI
3 OxoHuaHme po-
cta OOTBBI — TEX-
HUYECKasl crie-
JIOCTH KITyOHe!
ITocanka — Haya-
710 OyTOHU3AIUHU

5 |Hagamo GyroHH-
3aIUK — OKOHYa-
HHUE pocTa OOTBEI
6  |OxoHuaHue po-
cTa 6OTBBI — TEX-
HUYECKas CIie-
JIOCTH KITyOHEH

7 ITocanka — Haua-
710 OyTOHU3AIMH

8 |Hauwano O6yronu-
3aIUK — OKOHYa-
HHUE pocTa OOTBEI
9 OxoHuaHKE Po-
cra OOTBHI — TEX-
HUYECKas CIie-
JIOCTB KITyOHEH

70% HB B Teuenue Berera-
005078

80% HB B Teyenue Berera-
104071

JduddeperunpoBaHHbIii pe-
JKUM TI0 MeX(]a3HbIM 1epro-

nam 70-80-70% HB

ITouBa 6e3 MUHEpaANTB-
HBIX 100aBOK (KOH-
TPOJIb)

IlouBa + canponens u3
pacuera 200
r/pacrenue

ITousa + romrybast rm-
Ha u3 pacuera 200
r/pacTeHne

TTouBa 6e3 MUHEpATH-
HBIX T00aBOK (KOH-
TPOJIb)

IMouBa + camporens u3
pacuera 300
r/pacTeHne

[Tousa + romy6as riu-
Ha u3 pacyera 300
r/pacrenue

IouBa 6e3 MUHEPATb-
HBIX 100aBOK (KOH-
TPOJIB)

Ilousa + canponens u3
pacuera
300r/pacreHue

ITouBa + romy6as riau-
HAa U3 pacuera
200r/pacreHue

Bo Bcex BapuaHTax ombITa penbed, MOYBEHHBIE W THAPOTEOIIO-
THYECKHE YCIIOBHSI ObUTH HICHTHYHBI. [10JICBO# OMBIT 3aI05KEH B COOT-
BeTcTBUU ¢ MeToaukoi B.A. Jlocmexora (1979). B mporiecce wmccieno-
BaHUH HMCIIOJIb30BAINCH CTAHIAPTHBIC, OOIICTIPUHSTHIE H COBPEMEHHBIE
Metonuku. st BeIpamuBanus kaprodens copra Crynta Memenckoii B
OIIBITE TIPUMEHSITH OOMIETIPUHATYIO T yCioBuit OMaHa arpOTeXHUKY
C JIOTIOJIHCHUEM TIPUEMOB COTJIACHO BapHaHTaM ombita. [locie Bemari-
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KU TMPOBOAWIIM BIAro3apsIKOBBIA IMOJIMB 3aTOIUICHUEM (IIOJIMBHAS
HopMa 600—800 M>/ra) ¢ LENbIO YIUIOTHEHHUS U BHIPABHHBAHMS [IOYBHI
CHIDKEHHUS HEKANWUIAPHOW CKBaXXHOCTH. [l mocagkd TpUMeEHsITH
rpebHeByto cxemy 70 X 25 cMm. PaccrosiHue Mexny KamelbHBIMH TPY-
OompoBogaMu cocTaBisiio 70 ¢M, a MEXIy KarelnbHHIaMu — 25 cM.

HccnenoBanus mokaszaiy, 4TO MPU Pacxoie KarmelabHUIB 1.5 11/4
Ha ()OHE BHECEHHS B MOYBY NPUPOIHBIX KOMIIOHEHTOB JUIS CO3JIaHMUS
BOJIOAKKYMYJIUPYIOIIETO CIIOS, PErYIUPYS MPOIOJDKUTEIIEHOCTHIO T0-
JIMBa, MOKHO NTOOWUTHCS HEOOXOAUMOTO 00beMa YBIAKHSIEMOH 30HEI,
KaK 1o riayOuHe, Tak U 1Mo mupuHe IpoMaduBanusi. Co31aHue B MMOYBE
AKKyMYJHUPYIOIIETO CIOS M3 TPUPOTHBIX KOMITOHEHTOB (Campores,
roy0oii rnuHa) B BapuaHTax nojiusa npu 70% HB npuBoauno k yse-
JUYEHUIO MIMPUHBI KOHTYpa YBIQXKHEHHUS 3a CUET MOBBIIICHUS BIaro-
E€MKOCTH TIOYBbI M HEKOTOPOMY CHW)KCHUIO TJIYOMHBI YBIIQKHCHUS
mouBkl. [Ipu 3TOM 3amanHas mMMpUHA KOHTYpa YBIAKHEHHS 00eced -
Bajach MpHU MoJUBE KapTodens B TeueHue 2 4, a pacueTHas riryouHa
poMadnBaHus — 3a 2—2,5 4.

AHanoruyHble MU3MEHEHHUS B MapaMerpax KOHTypa MpoMadyuBa-
HUS OTMEYAINCh M TIPH TOJIEPKaHUN PEXUMa MPEATIOIMBHON BIaX-
Hoctu noussl 80% HB. 3neck npocnexuBanachk TEHACHLUS HEKOTOPO-
TO0 YBEIWYCHHS TIyOWHBI W IIUPHWHBI MMPOMAYMBAHMS: TIPH HIDKHEM
npenene BuaxHoctu mouBsl 80% HB 0e3 BHeceHUs] MPUPOIHBIX KOM-
MOHEHTOB 3aJ[aHHas TJyOuHA YBIaKHEHUs (GopmupoBanack yepe3 1,5—
2 4, a mmpuHa 1o GPOHTY YBIAKHEHHS — yepe3 2 4. BHeceHne B Bepx-
HUM NAXOTHBIA CJIOM MOYBBI MHHEPAIbHBIX 100aBOK TaKXKe CIOCO0-
CTBOBAJI0O 00pa3oBaHMIO OONBINEH MIAPOBUAHOCTH (HOPMBI KOHTYpa
yBiaxHeHus. [IpudeM onTUMaNbHBIA MPO(UIL YBIAKHEHUS 1O TIIy-
oune popmupoacs yepe3 1,5-2 4, a 1Mo MHUpUHE YBIKHIEMOMN 30HBI
—32 90 MuH.

Taxum oOpazom, GpopMHpOBaHHE BOJOAKKYMYIHUPYIOMIETO CIOS
W3 CampoIesis U roy0oi rIMHBI 00€CIICYMBACT HEKOTOPOE YBEIIMYCHUE
00beMa YBITOKHAEMOW 30HBI M BIAXKHOCTH BEPXHETO TOPU30HTA MTOYBHI.
[TokazaTenu reoMeTpun KOHTYpa YBJIAKHEHHUS MO3BOJMIN YCTAHOBUTH
JIOJIF0 OPOIIIaeMOH TUTOIIAIH MPH KaNelbHOM TMOJMBE, KOTOpasi B Cpe/l-
HeM coctasisiina 0,43.

BrusHne XuMMHYECKHUX BEIIECTB, COAEPKAIIUXCA B MHHEPAIb-
HBIX BOJIOAKKYMYJHUPYIOIIMX J00ABKaxX, CICHUAJIBHO HE H3ydajocCh,
O/IHAaKO 3aMEYEeHO, YTO B BapHaHTaxX C HCIIOJIb30BaHWUEM TIUHBI, He-
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CMOTpS Ha HAIMYKE B HEH HEKOTOPOTrO KOJMYECTBA Kalus, Ui MOIY-
YeHHSI BBICOKOW YPOXKafHOCTH KapTodens BO BTOPOH M TPETHH TOABI
TpeOyeTcs OOMOJHUTENbHOE BHECEHHE KalMMHHBIX yaoOpeHui. 3ame-
YEeHO Takxke, YTo (POPMHUPOBaHKE BOJOAKKYMYIHPYIOUIETO TOYBEHHOTO
CJIOSI U3 Campollesl MOBBILIAJIO COAEP)KAHUE B BEPXHEM CJIO€ IOYBHI
JIOCTYITHOTO a30Ta M 4acTHYHO (pocdopa, 4To CKa3bIBAIOCH HA BEIU-
YUHE ypoxkas KapTodens, 1 3TO HeOOXOIUMO YUHUTHIBATh NMPH IJIaHU-
POBaHUH 103 MUHEPAIBHBIX YI0OpPECHUH.

B 1enom MOHO cka3aTh, 4TO IpU OUYEHb HU3KOHM 00ecreuyeHHO-
CTH JICTKUX IMYCTBHIHHBIX NO4YB OMaHa MUTATEILHBIMU BELICCTBAMH HX
cojaepkaHue B TIEPBBIA TOXl TIPW BHECEHUH HaBo3a 50 T/ra oauH pa3 B
TpH roja HaXOAWJIOCh Ha YPOBHE cpefHell obecriedeHHOCTH. BHEceHne
canpornienisi B konudecTBe 11,43 T/ra omuH pa3 B TpU roaa Hapsgy C
HABO30M YBEIMYMBAJIO COJEpKaHUE a30Ta Ha YpOBHE cpeqHeli obecre-
YEHHOCTH B TeUCHUE ABYX JieT. VIcroIbp30BaHNE IUTATENIBHBIX 3JIEMEH-
TOB KapTodenieM MOBBIIIAJIOCH C YBEJIMYEHHE BIIAroo0ecrneyeHHOCTH
pactenuii. Baecenne romy0oi rauHBI IS GOPMUPOBAHHUS BOJOAKKY-
MYJIMPYIOLIETO CJIOS 3aMETHO HE CKa3blBAJIOCh HA M3MEHEHUH COMep-
KaHWS TATATENBHBIX BEIIECTB B MIAXOTHOM CIIO€ TOYBBHI U HA ypOKae
KITyOHel kapTodens.

OKCcleprMeHTaIbHbIE JaHHBIE 10 PEXHMY KalelbHOTO OpoIlle-
HUSI KapToQelis B 3aBUCUMOCTH OT NPEATIONNBHOMN BIaKHOCTH ITOYBHI U
HAJTMYUS BOJOAKKYMYJHMPYIOUIETO CJIOSl U3 MPHUPOJHBIX JOOABOK MPH-
BeAeHb! B Tabn. 2. M3 HUX cienyeT, 4To NpH MOAJCPKAHUM HUKHETrO
Mpejiesa MpenoJNBHON BIaXXHOCTH OYBhI Ha ypoBHe 70% HB umcio
MOJIMBOB M3MeHsToch oT 40 1o 46, a opocurenbHas HopMa — oT 5476
110 6184 M>/ra B 3aBUCHMMOCTH OT TOJa UCCIIEI0BAHUN U BUIA MPUPOI-
HBIX J00aBOK, W3 KOTOPBIX C(OPMUPOBAH BOJOAKKYMYIUPYIOMIMH
cioii. [Tonaepkanue OoJiee BHICOKOTO MOPOTa MPEANOJIMBHON BIXKHO-
ctu noussl (80% HB) B BapuanTax 4—6 mpuBoauio kK 6osee yacTomy
MPOBENEHHIO TIOJMBOB M OOJIbLIEMY 3HAYEHHIO OPOCUTELHONH HOPMBI.

Co3nanne BOA0AKKyMYJIHPYIOLIETO CIIOs TAKXKe CIIOCOOCTBOBAIIO
CHIDKEHHIO YHCIIa TIOJMBOB Ha 4—5 M 00beMa OpOCUTEIBHON BOJBI HA
389-419 m*/ra wm Ha 5,5-6,0%. [IpHpO/IHBIE MaTepHAaIIbI: CAIPOIEh
U roiy0as IIMHA — OKa3bIBAIM MPHUMEPHO OJMHAKOBBINH 3(PQeEeKT 1o
CHIDKCHHIO 3aTPaT OPOCUTENbHOM BOJIBI NIpH nosiuBax kaprodens. Ilpu
IudQepeHIUpoBaHHOM pexuMe BiakHocTH nouBsl 70-80-70% HB
TaK e, KaKk U IpH IPYTUX PEeXUMax MPEIINOIMBHON BIAXXHOCTH MOY-
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BbI, BHECCHHE MPUPOJAHBIX MATEPHAIIOB JJISl CO3/IaHUS BOJOAKKYMYITH-
PYIOILETO CJI0s B IMOYBE CIIOCOOCTBOBAIO CHH)KEHHUIO 3aTpaT OpPOCH-
TEeIbHOU BOJBI B cpenHeM Ha 334-363 M’/ra win Ha 5,2-5,6% n Ha
4 nonuBa. Pexum opornieHus kapTodesst Mo rojaM HCCICAOBaHUNA H3-
MEHSUICS HE3HAYUTENHHO ¢ KOJeOaHWSIMH B pa3Mepax OPOCHTEIbHOMN
HOpMEI OT 200 mo 400 M°/ra U 9uclie TOJUBOB OT OJIHOTO J0 NIBYyX. B
CpemHeM 3a TOJIbl HWCCIEOBaHWN HamOONbIIee YHCIO TIOJIHBOB M
HaUOOJIBIINI 00BbEM OPOCHUTEIILHOM BOJBI OTMEUAIUCh B (ha3y Hayayio
[BETEHHUS — OKOHYaHHe pocTa OOTBEL. B 3aBucuMocTH OT (a3bl pa3Bu-
TUs KapToerst U3MEHSIACh MOJIMBHAS HOpMA.
CpenHne TOMWBHBIE HOPMBI 32 TMEpPUOJ BereTanuu kaprodens mpu
pexume BiaxHocTH KapTodens 70% HB cocraBmanum 134—
138 M*/ra. HauGoubIuast 10JIsi OPOCHTENBHON BOIBI MPUXOIUTCS Ha
(a3y Hauajo BETEHUS — OKOHYaHUE pocta 00TBHI — 26,5-33,8%, a
MeHbIIe Bcero — B ¢a3el: mocanka — Bexoasl (13,2-15,6%) u OyToHu-
3arust — Havaso serenus (11,7-14,1%).

Takum 00pa3zoM, Ha PEKUM KaleIbHOTO OPOIICHHS KapTogems
OOJIBIIIOE BIMSHUE OKA3bIBAIOT KOMIIOHEHTBI, UCTIOJIb3YEeMBbIC JIJIS CO3/1a-
HUS B TIOYBE BOJIOAKKYMYJIHPYIOIIETO Closl. B cpenHeM B BapuaHTax

Tadsuna 2. PacnipesienieHue nMojanBoB U OPOCUTENBLHON BOJIBI MO (pa3zaM pa3BH-
TSI KapToders IpH KaneJIbHOM opolieHnH (cpeanee 3a mepuox 2009-2012 rr.)

Ne |TTocanku —| Bexoapl — | Hauano | IlBerenne (Oxonuanue| Bcero 3a
Bapu-| BCXOJbI Havajo |OyTaHW3a- | — OKOHYA- |pocTa 00T-|BEereTaruu
pu- OyTOHHU3a- |I[IH — [I0JI-| HUE POCTa | BBI — TeX-
aHTa 107071 HOE I[BeTe-| OOTBBI | HHYECKAs
HHUE CIIEJIOCTh
KITyOHeH
1 2 1 2 1 2 1 2 1 2 1 2
1 6,3| 788 |11,3(1321| 5,0| 696 [14,0(2019| 8,0|1146|44,7|5970
2 6,0|825|10,7|1226| 5,0| 747 |11,3|1691| 8,0|1177|41,0 |5666
3 6,0| 827 |11,0(1287| 5,3| 770 (12,0(1774| 7,0|1034|41,3|5692
4 11,3(1026| 20,7 |1557| 10,3 | 950 | 21,3 |2009|16,0|1498| 79,7 | 7040
5 10,3 | 961 | 20,3|1520| 9,3|864 |19,7|1870|15,0|1406| 74,7 |6621
6 10,3 | 955 |20,3|1526| 9,3|871 |20,0|1878|15,3(1421|75,3|6651
7 8,0(1007|12,3|1422| 9,7|910|18,3|1710| 9,3|1396|57,7 |6445
8 7,0| 952 |12,3(1445| 7,7| 731 (18,3|1709| 8,3|1245|53,7|6082
9 7,0(947|13,0|1517| 8,0| 743 |17,3|1628| 8,7|1276|54,0 (6111

TpumMedanue. 1 — 9HCIIO MOTHBOB; 2 — 0GBEM OPOCHTENBHOI BOIBI, M /Ta.
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0e3 popMupoBaHus BOJOAKKYMYJIMPYIOIIETO CJIOS MIPH PEKUME Mpe.-
moyimBHON BiakHOCTH TouBbl 70% HB opocuTenbHas HopMa cocTas-
nsna 5970 mo/ra u 6buIa nonaHa 3a 44,7 nonusoB. [Ipumenenne aud-
(EepEHIMPOBAHHOTO pPEXUMa NPEANONIUBHON BiaakHoctn 70-80—
70% HB (BapuaHT 7) MPUBOIIIO K YBEIMICHHUIO YUCIIA MTOJUBOB Ha 13
¥ OPOCHTENBHOI HOPMBI — Ha 475 M*/ra (Ha 8%). [Toxnepxanne Goiee
BBICOKOHM MPeInoauBHOM BiaxkHocTH mo4Bbl — 80% HB (Bapuant 4) —
YBEIUYHMBAJIO YHUCIIO TOJWBOB Ha 34,3 M OpOCHUTEIBHYI0 HOPMY Ha
1070 m*/ra (na 17,9%) 10 CPAaBHEHHMIO C PEKMMOM BIAKHOCTH ITOUYBEI
70% HB.

Coznanvie BOAOAKKYMYIUPYIOIIETO CIOS W3 TPUPOIHBIX Mare-
pHaJIOB CIOCOOCTBOBAJIO CHIDKEHHIO YHCIIa TIOJIMBOB B cpeJHeM Ha 3, 4
U 5 COOTBETCTBEHHO IIpH peknMmax opomenus 70, 70-80-70 u
80% HB. Hcnonb3oBaHne B KayecTBE BOAOAKKYMYIHPYIOIIETO CIIOS
camnporneiisi 00ecleYrBago0 CHHKEHHE OPOCHTEIbHOW HOPMBI Ha 5,2—
6,0%, a rony0oi raunbl — Ha 4,4—4,7-5,5%. C yBenuueHueMm pexuma
MPEINOINBHON BIIAXXHOCTH MOYBBI OTMEYAETCS TEHICHIHS CHIDKECHUS
MoKa3aresieil OpOCUTENLHON HOPMBI.

Crnenyer Takxe OTMETHTh, YTO €KEroJHO 3a IIeCTh JHEH 10 Mo-
caiku KapTodens NpoBOAMIICS BIAaro3apsiAKOBBIN MMOJIUB 3aTOIICHUEM
HOpMOit 800 M>/ra Ul CO3AHMS YCIOBHIl IPOBENCHHS TOJEBBIX pa-
00T. 3aTeM OJHOBPEMEHHO C TMOCAAKOW OCYIIECTBISUICA KaleIbHbIH
MONMB KapToQens A YBIaKHEHHS KOPHEOOMUTaeMOTO CIIOSI MOYBBI
0,5M 10 BIaXHOCTH, COOTBETCTBYIOIIEH HAMMEHBIIIEH BIAarOEMKOCTH.
DTOT NOJIMB YYUTHIBAJICS KaK BereTanoHHbl. [locne 3aBeprienus mo-
CJIEJTHETO MOoJIMBa KapTodens HaXOoAuICH OOBIYHO B (haze TEXHHUYECKOM
crienoctd kKiayOHed. IloaToMy B mHensXx co3maHus OJIarompHUsITHBIX
yCIoBHil 17151 yOOpKH KapTo(emns BIaXHOCTh PACUETHOTO CIIOS TIOYBHI
Obuta cHukeHa 10 ypoBHS 55-58% HB (IlypaBunun, 2009), u mousa
ObLTa TocTaTo4HO cyxoi. CieZ[oBaTeNbHO, B TEUCHHE BEreTAl[MOHHOTO
nepuojia OT MOcagku A0 yOOpKH KapToQens BIaKHOCTh MOYBBI PETY-
TUpoBanack nojauBamu. Ha mepron mocaaku oHa oOecriednBaia cBOe-
BPEMEHHOE TIOSIBIIEHUE BCXOJOB, a K yOOpKe — OJaromnpusTHBIE YCIIO-
BUsA 1J1s cOOpa yporkasi KapTodes.

3akoHOMEpHOCTEH BOJONOTpeOIeHNsT KapTo(ens Onpenesisuii B
3aBHCHUMOCTH OT Pa3jIMYIHBIX PEKUMOB MPEINOIMBHON BIaKHOCTH TMOY-
BBI, @ TAK)Ke OT (JOPMHUPOBAHMS BOZOAKKYMYJIUPYIOLIETO CIIOS U3 Calpo-
TeJTs ¥ TOIy00i TTTMHBI U 0e3 Hero. OIBITHRIE JaHHBIE 110 DJIEMEHTaM
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BOJIHOTO 0ajiaHca OpoIIaeMOro MO U BOJAONOTPEOIeHHIO KapToderns
no (azaM pa3BUTHS B CPEIHEM 3a TOJBI UCCIEOBaHUI MPHUBEICHBI B
Tao. 3.

[ToBeIIeHNE pEXKUMa MPENNTOTUBHON BIAXHOCTH TOYBHI ¢ 70 10
80% HB npuBOIUT K yBEIWYEHHIO CYMMAapHOI'O U CPEIHECYTOUHOTO
BogonioTpebneHus. Tak, B Bapuante 4 cymMMapHOE BOAOIOTpeOICHIE
n3MeHsu1ock ot 7403 mo 7803 Mo/ra u B cpeaHeM 3a 3 rojia COCTaBIIsIIo
7573 M/ra, a CpeHECYTOUHOE — COOTBETCTBEHHO OT 52,3 (pasa Bcxo-
Il — Havyano OyTtoHm3anuu) 1o 75,0 (OkoHYaHWE BereTanuu kaprode-
ns) B cpeaseM — 65,9 m%/ra. Ilomiepxanue Gonee BHICOKOTO MOPOra
MPEINOIMBHON BIIAXXHOCTH TOYBHI MPUBOJIUT K 3aKOHOMEPHOMY YBe-
JMYEHHIO BoAONOTpeOeHus kapTodens. Tak, ¢ MOBBILICHHEM PEKUMa
npeanoiauBHoi BaaxHoctu ¢ 70 1o 80% HB, ero cymmapHoe Bogomno-
TpeOyieHre B BapuaHTax 1-3 yBemuumioch B cpeaHeM ¢ 6541 no
7573 m%/ra wm ma 1032 m°/ra (na 15,8%), a cpemecyTodHoe — ¢ 58,9
10 65,9 M*/ra. DTH MOKa3aTenH 00YCIOBICHE! PAa3MEPAMU OPOCHTEb-
HBIX HOPM B OCOOCHHOCTSMH TOTOJTHBIX YCIIOBHH BETeTAIlMOHHBIX ITe-
PHOJOB KOHKPETHBIX JIET.

BHeceHne B MO4YBY NPHUPOJHBIX JO0ABOK U3 CANPOIIEIsl U TONY-
001 TMHBI CIOCOOCTBOBAJIO CHIKEHUIO 3HAYEHHH BOJIOMOTPEOIeHUS.
IIpu 3TOM BOJIOAKKYMYJIHMPYIOIMIMA CIIOW W3 CAmporesisi CHUXKal CyM-
MapHOE BOJONOTpeOIeH e B cpeHeM 10 6620 M°/ra wiu Ha 377 M°/ra
(5,4%) u cpemHecyToUHOE BogonoTpedenue — ¢ 61,9 10 57,6 M /ra, a
MMOYBEHHBIN CIIOM U3 TOXy0OH TIIMHBI — B cpeqHeM ¢ 6997 no 6649 m/ra
w Ha 348 M /ra (Ha 5%), a cpeHEeCyTOYHOE BOJOMOTPEOICHUE — B
cpenneM no 58,3 M/ra. IlonyuyenHsle paznuyusi B MOKa3aTENsIX BOJO-
noTpeOJIeHHsT TIPU UCTIONB30BAaHUN MPUPOJTHBIX MATEPUANIOB U3 CATpO-
eIt ¥ TIIMHBI TakKe OBITH HecyllecTBeHHBIMH. OIHAKO 10 ToJaM Hc-
ClIeIoBaHM BO BCEX M3YYaeMbIX Tpeesax MPearoIuBHON BIaKHOCTH
W3MEHEHHs B 3HAYCHHUSIX BOAOMOTpeOsIeHns: ObTi OoJiee 3aMETHBIMHU.
Haubonpme nmokazarenan BOAONOTPeOIeHUST KapTodenss 0TMeHaIuCh B
2010/2011 r., a Haumenbime — B 2009/2010 r.

CpaBHUTENbHBIE JaHHBIE MO0 AMHAMHKE BOJOMOTPEOJICHHUS Kap-
Todens B TEUECHUE BETETAINH ITOKa3alH, YTO HAMOOJBIINE 3HAYCHUS
XapakTepHbl sl Pa3bl BETCHHE — OKOHYaHHE POCTa OOTBBI, KOTOPAs
SIBIISIETCSl KPUTHYECKUM TIEPHOIOM II0 BIIAaro00ecredeHHOCTH KapTo-
¢dens. O0ObEM OpOCUTENHHOM BOABI B CYMMapHOM BOJAONOTPEOICHUU
KapTo(emns Bo BceX BapHaHTaX OMBITA SIBISIETCS HANOOIBIIIHAM.
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OH BappupyeT MO TOAaM HCCIENOBAHUS W B 3aBUCUMOCTH OT
BHECCHHS B TI0YBY IPHUPO/IHBIX KOMIIOHEHTOB OT 6446 10 7261 M*/ra, a
WX YIENbHBIA Bec M3MeHsuics B mpernenax 92,2-93,4%. Buecenue B
MOYBY MPUPOAHBIX JOOABOK M3 CApOIIeNs U roidy0oil TIIMHBI 3aMETHO
CHIDKaJI0 00beM OPOCUTENHHOHN BOJIBI B cpenHeM Ha 5,5—6,0%.

Takum 00pa3oM, B 3aCyNUIMBBIX IOJYITyCTHIHHBIX YCIOBHSX
Owmana BomonoTpeOsaeHre KapTodesst onpenesnsigiock B OCHOBHOM Jie-
(UIUTOM €CTECTBEHHOH BIaroo0ecreueHHOCTH, M3MEHEHUsIMH 3ara-
COB BJIATY B IOYBE OT HOCAIKU JO YOOpKM KapTodeis u B MEHbLICH
CTETIEHH 3aBUCENI0 OT KIMMAaTHYECKHX YCJIOBHU IEpHOJAa HCCIeoBa-
HUH. B miemomM cymmapHOe BOAOIIOTpeOIcH e KapToders mpu paccMar-
pHUBAaEMBIX PEXHMaXx MPEINOIUBHON BIAXKHOCTH MOYBHI U B 3aBHCHMO-
CTH OT (pOPMHUPOBAHMSA BOAOAKKYMYJIUPYIOIIETO CIOSI U3 IPUPOIHBIX
MaTepualioB 3a TOJbl UCCIEeNIOBaHUA M3MEHSIOCh B Ipenenax 6223—
7573 M°/ra.

B 3aBucuMocTu OT mopora NnpearoNuBHON BIAXKHOCTH MOYBHI U
OT HAINYUSA WIA OTCYTCTBUS B BEPXHEM IIAXOTHOM I'OPH30HTE MOYBBI
BOJIOAKKYMYJIPYIOLIETO CJIOSI U3 TPUPOIHBIX KOMIIOHEHTOB 3HAYCHUS
ypokaitHOCTH KapTO(hems CYyIEeCTBEHHO H3MEHSIIUCE.

Undopmanust Tabn. 4 cBUAETENBCTBYET O TOM, YTO C MOBBIIIE-
HUEM PEeKUMa MPEIIOMBHON BIaXXHOCTH TTOYBBI M CO3/IaHHEM B BEPX-
HEM TOPH30HTE MOYBBI BOJOAKKYMYJIHUPYIOLIETO CIOSI U3 MPUPOAHBIX
KOMIIOHEHTOB, OCOOEHHO W3 CaIlpomelisl, BO BCE TOJbI MUCCIIETOBAaHUN
3aMETHO YBEJIMYMBajJach ypoxkaiHocTh Kaprodens. B cpemnem
HanOoJIbIIast ypoxKanHOCTh ero (25,6 T/ra) mosiydeHa B BapuaHTe S5 npu
MOJIEpKAHUN TIOpora MpeANoIMBHON BIIaXXHOCTH Ha ypoBHe 80% HB
B aKTHMBHOM CJIO€ ITOYBBI U BHECEHWH B BEPXHHI TOPHU30HT MOYBHI Ca-
MPOTIEJISL.

VYkaxeM, 4TO BHECEHHE B MOYBY CANpOIENsi BO BCEX BapHaHTaX
MPUBOJIMIIO K YBETHYEHHUIO ypoxaitHoctn KapTodens Ha 2,0-2,5 T/ra
i Ha 10,3-10,9%, a npu BHeceHun rosyooit rimuel — Ha 0,7-1,3 T/ra
w Ha 3,8-5,8% 1o cpaBHEHHIO C BapuaHTaMu 0e3 BOJOAKKYMYJIHPY-
IOLIEr0 TOYBEHHOT'O CIIOS.

I'padmaeckoe m300parkeHe 3aBHCUMOCTH YPOKAWHOCTH KapTo-
(enst 0T peskuMa MPEaNONUBHON BIAKHOCTH ITOYBBI 1 OMOIHEPTeTHY e-
CKOT0 IIOTEHIMAaNa BOAOAKKYMYJHUPYIOLIETO CJ0S IPUBEIEHO Ha pPU-
CYHKE.
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I'padmk 3aBHCUMOCTH YpOKaifHOCTH KapToderns OT ypoBHs BiIaroooOecrneyeH-
HOCTH M OMO3HEPreTHYECKOTO MOTEHIMANIA MPHPOIHOI 100aBKH.

Marematnieckas 3aBUCHMOCTh YPOXKAWHOCTH KapTodesst uMeeT

BUJI:

Y=a+bW+cW+di+ed,
rae Y — ypoxxaiHocTh Kaptodens, 1/ra; W — MHICKC YpPOBHS Bjaro-
obecrieyeHust; | — MHICKC OHODHEPreTHYECKOTO MOTEHIMAla MPUPO/I-
HoM 100aBKku; K03 durmentsr: a = —-409,1; b = 11; ¢ =-0,07;d =0,11;
e = 0,012 — ycraHOBJICHBI IO 3KCIIEPUMEHTANBHBIM JTaHHBIM. Koaddu-
[UEHT JICTCPMUHAIIUN 3aBUCUMOCTHU R? = 0,92.

Wupexc ypoBHS BOAOOOECIICUCHHOCTH MPHUHUMAIU TI0 PEXKUMY
MPENOJUBHON BIIAXKHOCTH MouBkI, paBHoi 70% HB, 70-80-70% HB,
80% HB, a unnexc OMOIHEPTeTHYECKOT0 MOTEHIMAa IPUPOIHBIX J0-
6aBoK (YCIIOBHO) — 5 T/ra mjst Tony6oii rmael 1 10 T/ra ajst canporre-
TISL.

[MosyueHHble pe3ynbTaThl MCCICAOBAHUII KaleJbHOTO OpOIIe-
HUIO KapTodens MmoKa3al, YTO ¢ y4EeTOM 3KOHOMHOTO PacXOJ0BaHHUS
OpOCHTEIIbHOM BOJIbI HanOoJiee OMaronpusITHBIC YCIOBHS BIIaroodec-
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NEYCHHOCTH JIOCTHTaloTCsl TpH  auddepeHIranun  MpeaArnoIuBHON
BJI&XKHOCTH MOYBHI N0 Mex(daszHbIM Tieproaam Ha ypoBHe 70-80—70%
HB. Ilpu 5TOM B KayecTBEe BOJOAKKYMYJIUPYIOLIETO CIOS CIEIyeT UC-
MOJIb30BATh CAIPOIIENb, KOTOPBIH MOBBIMIACT YPOKAHHOCTH KapTOhess
Ha 10%.

3AKJIIOYEHUE

Bonomnotpedienue kaprodens B 3aCyIUTMBBIX IMOTYITyCTBIHHBIX
ycnoBusix OMaHa OmpeAessieTcsl B OCHOBHOM Je(PHIIMTOM €CTEeCTBEH-
HOHM BIIaroo0ecrieYeHHOCTH, M3MEHEHUSIMHU 3aI1acoB BJIATU B TIOYBE OT
Mocajku 110 yOoopku kaptodens u B MEHbIIEH CTENEHH 3aBHUCHUT OT
KJIMMaTUYECKUX YCIOBUU Mepuoa uccienoBaHuid. B nenom cymmap-
HOe BOJOMNOTpeOsieHne KapTodenss MpU PacCMOTPEHHBIX PpEKUMAax
NPEINOIMBHON BIaKHOCTH MOYBHI M B 3aBHCUMOCTH OT BHZIA BOJOAK-
KyMYJIUPYIOILIETO CJIOS U3 IPUPOTHBIX MaTepHaoOB B CPEIHEM 3a OB
FICCIICIOBAHMI H3MEHSIIOCh B IIpeenax 6223—7573 m*/ra.

[lpu HwxHEM mpenene NPEANOIMBHON BIAXKHOCTH IOYBHI Ha
ypoBHe 70% HB umcno monmuBoB m3mensuiocs ot 40 o 46, a opocu-
TenbHAs HOpMa — OT 5476 1o 6184 M°/ra B 3aBHCHMOCTH OT rofa Hc-
cnenoannii. [lonnepxanne GoJjiee BHICOKOTO MOpOTa MPEIOIMBHOMN
BrnaxkHoctu mouskl (80% HB) mpuBoamno k Oonee yacToMy mpoBejie-
HUIO TTOJIMBOB U OOJIbIIIEMY 3HAYCHUIO OPOCUTENbHOW HOpMBI. Hanbo-
Jiee BBICOKAsl YpOKalHOCTh KapToQessl MmojlyyeHa B BapuaHTe 3 Npu
TP PepeHIIUPOBAHHOM DPEXHUME MPEANoJuBHON BiaxkHocTH (70-80—
70), cocraBuBIeM B cpenHeM 24,7 T/Ta.

Haubosnbias 1051 OpOCUTEIBHON BOABI MPUXOAMIACh Ha (a3y
Hayajo I[IBETEHUS — OKOHYaHWe pocta 0oTBel — 26,5-33,8%, a
HavMeHbInas — Ha (asel mocaaka — Bexo sl (13,2-15,6%) u 6yronusa-
st — Havajo userenus (11,7-14,1%).

OO0BeM OpOCUTENBHOW BOIBI B CyMMapHOM BOAONOTpPEOJICHUU
KapTo(esss BO BCEX BapUaHTaxX OIBITA SBJSUICS HAHOOJBIINM MO CpaB-
HEHHIO JPYTUMH CTaThsIMU BogHOro Oamanca. OH BapsHpOBaj IO ro-
JIaM HCCIE/IOBAHHS B TIpeenax oT 6446 1o 7261 m/ra, a ux yAEJbHBIN
Bec u3MeHsuics B uHTepBasie 92,2-93,4%. BHeceHue B MOYBY MpUpPO/I-
HBIX TOOABOK M3 Carporess U roy0oil TITMHBI 3aMETHO CHIKAIO 00h-
€M OpOCHTEIbHOW BOAbI (B cpeanem Ha 5,5-6,0%).

Buecenne canponens B koiaudectse 11,43 1/ra onmuH pa3 B Tpu
rojia HapsIy ¢ HAaBO30OM YBEIMYMBAJO COJAEP)KaHME a30Ta Ha ypOBHE
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cpeaHeil 00ecriedeHHOCTH B TeUeHUE JBYX JeT. Mcnonp30BaHue NHuTa-
TEJILHBIX DJIEMEHTOB KapTodeneM MOBHIIAIOCH C YBEIHUCHHUE BIIAro-
obecnieueHHOCTH pacTeHui. Pa3nenpHOe BIusSHIE Ha ypokai KiryOHel
KapTodens BOJOaKKyMYJIUPYIOLIETo CIIOS W3 Camporels H OT COAep-
KAaLIUXCS B HEM HEKOTOPBIX XMMHUYECKUX BEILECTB HE YCTAHOBJICHO,
OJIHAKO 3TO BJIHMSHUE HA ypOXKal KyJIbTYphl CIEAYEeT YYUTHIBATH NPH
pa3paboTke pexuma U HOpM ynoOpeHuid. BHecenue romy0oi rimHBI
IUTst (POPMHUPOBAHHS BOJIOAKKYMYJIMPYIOIIETO CIIOS 3aMETHO HE CKa3bl-
BaJIOCh HA U3MEHEHUH COACPKaHMS NUTATEIbHBIX BEILECTB B TAXOTHOM
CJI0€ TIOYBHI M Ha yposkae KITyOHeH kapToders.

Hawnboiee 6maronpusTHbIe YCIOBHS BIAarooOeCIeYeHHOCTH Kap-
Todensl, ¢ y4eTOM IKOHOMHOTO PacXxOJOBaHHs OPOCHUTEIHHON BOIHI,
JNOCTUTAIUCh B YCIOBUSX ¢ muddepeHnnanyeil NpearnoJuBHON BiIax-
HOCTH TOYBHI 10 MexX]a3HbIM Nepuogam Ha ypoBHe 70-80-70% HB.
IIpu 3TOM B KauecTBE BOJOAKKYMYJIMPYIOIIETO CIIOS CJIEAYET UCIIOJb-
30BaTh Camporneib, KOTOPBI MOBBIIACT YPO)KaHHOCTh KapTodess He
MeHee uyeM Ha 10%.
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THE INFLUENCE OF WATER-HOLDING LAYER ON
THE WATER SUPPLY OF POTATOES IN LOAM-SANDY
SOILS OF OMAN

© 2014 N. A. Muromtsev?, A. V. Shuravilin®,
N. A. Semenov®, K. B. Anisimov!, Tabuk Musalem

Lv/.V. Dokuchaev Soil Science Institute, 119117, Moscow, Pyzhevskii, 7, bld. 2
2 Peoples’ Friendship University, 117198, Moscow Miklukho-Maklaya str. 6

® All-Russian Williams Fodder Research Institute, 141055, Moscow region,
Lobnya, Scientific township, korp.1

The paper is devoted to the analysis and evaluation of peculiar features
of the water regime in loam-sandy soils of Oman. The total water vol-
ume taken up by potatoes has been determined in different modes of
pre-irrigation soil moisture (70, 80% of MWC and 70-80-70% of
MWC) and in dependence on the water-holding layer consisting of nat-
ural materials. It is shown that the most favorable conditions for water
supply of potatoes, taking into account the economical use of irrigation
water, can be created by differentiation of pre-irrigation soil moisture
in inter-phase periods at a level of 70-80-70% of minimum water ca-
pacity (MWC). At the same time, sapropel should be used as a water-
holding layer, which increases the potatoes yield at least by 10%.

Keywords: moisture deficit, water regime, water use, moisture content,
modes of irrigation, drop irrigation, irrigation rate, water-holding layer,
blue clay, sapropel.

In Oman the crop cultivation including potatoes is possible only
on lands under irrigation [6, 7]. Insignificant areas are covered by pota-
to plantations accounting for 327 hectares. The bulk potato yield is es-
timated at 4000 t/yr at the average 12.3 t/ha, what is insufficient for
constantly growing requirements of the population. As a rule, sprin-
kling is used for potato irrigation in many countries of the world. There
is no scientifically-grounded application of irrigation in little amount of
water such as drop one in small areas.
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In Oman, where the clearly expressed water deficit is observed,
it is very important to use economically the irrigation water and to in-
crease the water capacity of light-textured loam-sandy soils by creating
a water storage layer. Such studies haven’t been so far carried out in
this country. In view of this, the present study is aimed at elaborating
optimal technologies of drop irrigation for potato cultivation on light
semi-desert soils. This can be achieved by optimizing the threshold of
pre-irrigation soil moisture [2, 3] and creating a water storage layer by
means of mineral substances capable to provide increasing the water-
holding capacity of soils. This study was conducted at the territory of
agricultural experimental station in Nedzh located at a height of 282 m
above the sea level.

In the course of these studies the weather conditions displayed
no differences in the period of potato vegetation from those averaged
for several years. The air temperature was 24.1-24.7°C, being equaled
to 24.3°C within the December-April period. The precipitation varied
from 4.1 to 5.8 mm during the vegetation period and the insufficient
natural moisture in December-April revealed changes in the range from
1400.9 to 1446.2 mm.

The virgin light loam-sandy gray-cinnamonic desert soils are re-
strictively suitable for agricultural use. They have a coarse structure, a
higher infiltration capacity, their fertility is rather low and a great
amount of irrigation water is required for high potato yields.

Different regimes of pre-irrigation soil moisture have been thor-
oughly studied (factor A). Under study were also natural materials
(sapropel and blue clay) affecting the increase in the water capacity of
soils and water accumulation within the root zone (factor B). The
scheme of this experiment is shown in Table 1.

In all the variants of this experiment the relief, soil and hydroge-
ological conditions were identical. The methods proposed by B.A.
Dospekhov (1979) were used for trial establishment. Traditional and
modern methods found an application as well. The management prac-
tices as generally adopted in Oman were performed to cultivate this
crop (Spunta Jemen variety). After plowing the water-charging irriga-
tion (600—800 m*ha) was conducted with the view of compacting and
leveling the soil and decreasing the non-capillary porosity. The scheme
(70 x 25 cm) was applied for furrow planting of potato with a distance
of 70 cm between drop tubes and 25 cm between drippers.
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The obtained results showed that the water discharge in the
amount of 1.5 I/hour for every dripper against the background of min-
eral components for creating a water storage layer and regulating a
long time of irrigation permitted to fill with water a rather great soil
contour embracing a definite depth and width. The creation of the wa-
ter storage layer by using sapropel and blue clay in variants with 70%
of minimum field capacity (MFC) led to increasing the width of the
moist soil contour due to increasing the water capacity in soil and de-
creasing the depth of soil moisture. The required width of soil contour
became wet during 2 hours of irrigation; 2—-2.5 hours permitted to irri-
gate the soil at a definite depth.

Identical changes in parameters of the wet soil contour took
place in the variant with the pre-irrigation water moisture of 80% MFC.
It was possible to observe increasing the depth and width of the wet
zone: at 80% of MFC without natural components the soil depth be-
came wet after 1.5-2 hours of irrigation and 2 hours were required to
reach a definite width of the moist soil contour, the latter being effec-
tively affected by introduction of mineral materials into the topsoil.
The soil became moist along the profile to the optimal depth during
1.5-2 hours of irrigation and only 90 min were required for moistening
a definite width of the soil contour.

Thus, the formation of the water storage layer with addition of
sapropel and blue clay provides increasing the dimension of the wet
soil contour and the moisture in the topsoil. The geometric indices of
the wet soil contour permitted to determine a share of the area under
drop irrigation averaged as 0.43.

The influence of chemical substances containing in mineral ma-
terials added into the soil for creating a water storage layer hasn’t been
specially studied. However, it is worth emphasizing that in experiment
variants with blue clay the high potato yield required two years later an
additional application of potassium fertilizers. The formation of the
water storage layer with sapropel increased the content of available
nitrogen and partially phosphorus in the topsoil, thus affecting the pota-
toes yield. This should be taken into complete account in case of calcu-
lating the rate of mineral fertilizers.

In Oman the light-textured desert soils have a low content of nu-
trients. The manure in the amount of 50 t/ha applied once for 3 years
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provided an average supply of soils with nutrient elements. Sapropel in
the amount of 11.43 t/ha applied once for 3 years equally to manure
enhanced the average nitrogen content during two years. The nutrient
availability by potatoes was increased with increasing the water supply
of plants. The blue clay introduced into the soil to form the water stor-
age layer had no effect on changes in the content of nutrient elements
in the topsoil and potato yielding.

Table 2 demonstrates experimental data about the regime of drop
irrigation in dependence on the pre-irrigation soil moisture and the
presence of the water storage layer formed by mineral materials in soil.
To maintain the pre-irrigation soil moisture at a level of 70% MFC, a
number of watering was varying from 40 to 46, and the irrigation rate —
from 5476 to 6184 m®ha in dependence on the year of research and the
kind of natural materials used for creating the water storage layer. In
variants with a higher threshold of pre-irrigation soil moisture (80%
MFC) a greater number of watering and the increased rate of irrigation
water were required.

The creation of the water storage layer promoted decreasing a
number of watering by 4-5 times and the volume of irrigation water —
by 389-419 m%ha or 5/5-6.0%. Natural materials including sapropel
and blue clay had an identical effect on the decrease in the volume of
irrigation water. At the differentiated regime of soil moisture (70-80—
70% MFC) parallel with the other regimes of pre-irrigation soil mois-
ture the application of the above mineral materials was conducive to
decreasing the amount of irrigation water by 334-363 m*/ha or 5.2—
5.6% on the average. The irrigation regime of potatoes during the years
of these studies revealed an insignificant change, thus fluctuating from
200 to 400 m*/ha of irrigation water and a number of watering, the lat-
ter being increased only in the phase of blossoming to finishing the
tops growth. The irrigation rate changed in dependence on the phase of
potato growth and development.

The average rate of irrigation water made up 134-138 m*/ha dur-
ing the vegetation period at the regime of pre-irrigation soil moisture of
70% MFC. The major volume of water was used within the phase of
blossoming — finishing of the tops growth and accounted for 26.5-
33.8%, it was somewhat less in the phases of planting — germination
(13.2-15.6%) and budding — blossoming (11.7-14.1%).
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Thus, the regime of drop irrigation is highly affected by compo-
nents used for creating the water storage layer. In variants without such
a layer at the regime of pre-irrigation soil moisture (70% MFC) the rate
of irrigation water was 5970 m%ha used by a number of watering
(44.9). The differentiated regime of pre-irrigation soil moisture (70—
80-70% MFC) led to increasing the number of watering by 13 times
and the rate of irrigation water by 475 m%ha or 8%. A higher pre-
irrigation soil moisture accounted for 80% MFC (variant 4) increased
the number of watering by 34.3 and the irrigation rate — by 1070 m*ha
or 17.9% as compared to the regime of soil moisture in 70% MFC.

The creation of the water storage layer using natural materials
promoted decreasing a number of watering by 3, 4, 5 times at 70, 70—
80-70 and 80% MFC respectively. Application of sapropel as a water
storage layer declined the rate of irrigation water by 5.2-6.0% but the
blue clay applied for this purpose — by 4.4-4/7-5.5%. With increasing
the pre-irrigation soil moisture the rates of irrigation water were de-
creased.

One should notice that every year before the potato planting the
water-charging irrigation (800 m°ha) was performed to create condi-
tions for field works. Simultaneously with planting the drop irrigation
was used to make the root layer wet up to the minimum water capacity.
After the last watering of potatoes during the vegetation period the
plants were found in the phase of technical tuber maturity. In view of
creating favorable conditions for harvesting the soil moisture was de-
creased to a level of 55-58% MFC [4] and the soil remained dry. Thus,
during the vegetation period the soil moisture was governed by water-
ing. It was favorable for germination at the beginning of the vegetation
period and remained suitable for harvesting.

Regularities in the water uptake by potatoes was determined in
dependence on different regimes of the pre-irrigation soil moisture as
well as the formation of the water storage layer using sapropel and blue
clay and without this layer. The obtained data about the water balance
and water use in phases of potatoes growth and development are shown
in Table 3.

The increase in the regime of pre-irrigation soil moisture to 80%
MFC leads to enhancing the total and average daily water use. So, in
variant 4 the total water use was changed from 7403 to 7803 m®ha av-
eraged as 7573 m3/ha for 3 years, whereas the average daily water
use — from 52.3 to 75.0 m*ha accounting for 65.9 m%ha at an average.
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A higher threshold of pre-irrigation soil moisture leads to regular in-
creasing the water uptake by potatoes. In variants 1-3 the total water
use showed an increase from 6541 to 7573 m%ha or by 1032 m3/ha
(15.8%) at the regime of pre-irrigation soil moisture in 80% MFC.

Application of sapropel and blue clay provided decreasing the
water use. The water storage layer containing sapropel decreased the
total water use to 6620 m%ha or 377 m*ha (5.4%) and the average dai-
ly water use — from 61.9 to 57.6 m*/ha, whereas such a layer created by
using the blue clay — from 6997 to 6649 m®ha or 5%.

Comparative data about the dynamics of water use and uptake by
potatoes during the vegetation period showed that the most great values
are typical for the phase of blossoming — finishing of the tops growth.
The volume of irrigation water is the greatest in all variants of this ex-
periment, being varied from 6446 to 7261 m3/ha in dependence on nat-
ural components introduced into the soil; the specific weight varied in
the range from 92.2 to 93.4%. Application of such natural components
as sapropel and blue clay declined the volume of irrigation water by
5.5-6.0% at an average.

Thus, under dried semi-desert conditions of Oman the water up-
take by potatoes is determined by the deficit of natural water supply,
changes in water stock within the period from planting to harvesting
and climatic conditions to a lesser extent. In the course of these studies
the total water use changed from 6223 to 7573 m®ha in dependence on
the regime of pre-irrigation soil moisture and natural materials for the
water storage layer. Such dependence was established for potatoes
yield as well.

The data presented in Table 4 show that the increased regime of
the pre-irrigation soil moisture and creation a water storage layer by
using sapropel provoked an addition yield of potatoes, accounting 25.6
t/ha in variant 5, where the threshold of pre-irrigation soil moisture
made up 80% MFC. It is worth emphasizing that sapropel led to in-
creasing the potatoes yield in all the experiment variants by 2.0-2.5
t/ha or 10.3-10.9% as compared to application of blue clay (0.7-1.3
t/ha or 3.8-5.8%).

The dependence between the potatoes yielding and the regime of
pre-irrigation soil moisture and bio-energetic potential of the water
storage layer is graphically presented in Fig.1.
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Mathematically this dependence looks like as
Y=a+bW+cW+di+ei

where Y — potatoes yield, t/ha; W — index of the water supply
level ; i — index of bio-energetic potential of mineral addition ;
coefficients — a —409.1; b =11 ; ¢ =-0.07 ; d = 0.11 ; e = 0.012 have
been determined as based upon experimental data. The coefficient of
the dependence determination R? = 0.92.

The index of the water supply level was equal to the regime of
pre-irrigation soil moisture — 70% MFC, 70-80-70% MFC and 80%
MFC. The index of bio-energentic potential — 5 t/ha for blue clay and
10 t/ha — for sapropel.

The obtained results of drop irrigation showed that the most
favorable conditions for water supply are found to be at differentiated
regime of pre-irrigation soil moisture (70-80-70% MFC). To increase
the potatoes yield sapropel should be applied for creating the water
storage layer.

Productivity, t/ha

mms““e V@

S"Dp/ 0 7Index of the moisture availability
S

The dependence between the potatoes yield, the level of water supply and bio-
energetic potential of mineral component.
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CONCLUSION

Under dried semi-desert conditions of Oman the water use by
potatoes is mainly determined by insufficient natural water supply,
changes in the water stock in soil during the vegetation period and the
climatic conditions in years of these studies to a lesser extent. The total
water use by potatoes at different regimes of pre-irrigation soil mois-
ture and the kind of the water storage layer revealed changes from 6223
to 7573 m*/ha.

At the regime of pre-irrigation soil moisture equaled to 70%
MFC a number of watering changed from 40 to 46 and the irrigation
rate — from 5476 to 6184 m*/ha in dependence on the year of this re-
search. The threshold of pre-irrigation soil moisture in 80% MFC led to
increasing a number of watering and the rates of irrigation. The most
high yield of potatoes (24.7 t/ha) was in experiment variant 3 at the
differentiated regime of pre-irrigation soil moisture. The highest rate of
irrigation was within the phase of blossoming — finishing the tops
growth accounted for 26.5-33.8%, the lowest rate of irrigation — in the
phase of planting to germination (13.2-15.6%) and budding to blos-
soming (11.7-14.1%).

The volume of irrigation water varied from 6446 to 7261 m*/ha
in all the experiment variants. The application of sapropel and blue clay
decreased the volume of irrigation water by 5.5-6.0% at the average.
Sapropel in the amount of 11.43 t/ha applied once for 3 years parallel
with manure increased the nitrogen content at a level of average supply
for 2 years. The nutrient uptake by potatoes increased with increasing
the water supply of plants. As regards sapropel and blue clay as an ad-
dition to create the water storage layer one should stress that the blue
clay didn’t change the content of nutrients in the topsoil and potatoes
yield. The most favorable conditions for water supply of potatoes tak-
ing into consideration an economic discharge of water have been estab-
lished at the differentiated regime of pre-irrigation soil moisture 70—
80-70% MFC with application of sapropel for creating the water stor-
age layer. In this case the potatoes yield was increased not less than
10%.
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