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0COBNUBOCTI CKJIAROBOr0 3ABE3NEYEHHA EKONOrIYHOI BE3NEKU
Y HAUCYYACHILIOMY ATPOKOMNNEKCI

HaifiBaskgusimum  egeMeHTOM  3a0e3leUeHHs
HAI[iOHAJBbHOI MOJITHKM YKpaiHnu € 3abe3meueHHsa
eKoJsoriuHoi Gesmneku ii Tepuropii. 3 ypaxyBaHHAM
TOrO, 0 B YKpPaiHi BaroMmuii BHECOK y HapOHe roc-
IOIAapCTBO 3IiHMCHIOE arpOKOMILIEKC, MUTAHHSI €KO-
JIOTiuHOI 0e3IleKMn y CiIbCbKOMY T'OCIIOMapCTBI Mae
BHUCOKE 3HAUYEHHHA.

AKTyaJlbHUM NHUTAHHAM Ha CHOTOLHI € 3acCTOCY-
BaHHA PIBHUX MiAXOAiB MO IIOKPAINeHHA BeIeHHSA
CiJIBCBKOTO TOCHOAAPCTBA M POCIMHHUIITBA 30Kpe-
Ma, IO HaAIIpaBJeHi K Ha yIOCKOHAJEHHS iCHYIO-
yuX BapiaHTiB, TaK i Ha po3poObJ/IeHHS HOBUX (opMm
BeJIeHHA CiJIbCBKOT'0 IOCIOAapCTBa.

Mera po6oTm — MpoaHaJidyBaTH OCOOJMBOCTL
pisHUX (opM BemeHHSA CiIBCHKOTO TOCIIOZApPCTBA,
30KpeMa, POCIMHHUIITBA, ¥ UaCTUHI 3a0e3meuenHsa
HUMH eKoJIoTiuHol 0e3mexu. Tak, y ciIbCchbKOMY roc-
IOJapCTBi OKPIiM Tak 3BaHUX, TPAAUIINHUX, ()OPM
BeJleHHA, Ha CbOTroxHi chopmMyBaBCs IIle OAWH Ha-
OPAMOK — <«OpTraHiuHe CiJIbChKe TI'OCIIOJapCTBO». 3
inmmoro 6OKy, TpaauilifiHe ciJbChbKe TOCIIOZApPCTBO
Y Me)KaxX CBO€l AiAJBHOCTI MOCHUTH HIMPOKO BUKO-
pucToBye pisHi arpoximikaru (POCIAMHHUIITBO) Ta
MeIMYHI mpemapatu (TBAPUHHUIITBO), IO 38 CBOEIO
IPUPOJIOI0 € XiMIiYHMMHM CIIOJYyKaMM, UYacTO IITYU-
HOT'O TIOXOM)KEHHS, II0 BUKOPUCTOBYIOTHCA IJISA
OiIBUINEHHA MIBUAKOCTiI M03piBaHHA CiJIbChKOTOC-
TOoAapChbKUX TBApPUH ab0 KYJIbTYP.
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ExoJsoriunicTs oprauiuHOro ciJbChbKOro rocIio-
ImapcTBa, 30KpeMa, POCIWHHUIITBA, € OiJbII oue-
BUJIHOIO — CaMi YMOBHU OT'0 BeJleHHs IepeadavaioTh
BUKJIIOUEHHSA BUKOPUCTAHHS MiHepaJbHUX IOODPUB,
nectunugis, 'MO-opoaykiiii Tomio. ¥ Toil cammii
yac OJs TPaguIliiHOTO POCJIMHHUIITBA 3a0e3IeueH-
HA eKOJIOTiuHOI 0e3leKu 3aJIMINAEThCSd BiIKPUTUM
BHACJIIOK IIIMPOKOI'0 3aCTOCYBaHHS MiHepaJIbHUX
Ta MITYYHUX OPraHiuYHMX MOOpPUB, TrepbiruaiB, iH-
CeKTUIIUAIB Ta 1HINNX HEeCTUIIUIiB.

Y po6orTi meTaabHiIIE JOCTiAKeHO ITUTaHHS IIOBO-
IKeHHA 3 MeCTUI[UIaMM Ta IXHIM BIJINB HA JOBKLJI-
asa. CigbcbKorocmozapchbKa CHUPOBMHA Ta XapyoBi
MPOAYKTH 3a0PyAHIOIOTHCA IIECTUIUAAMU IPAMUM
i HempaMuM mnuigAxamMu. Ha sminy O6isbIn BizoMum
xJiopopraiuauM i ¢ochopopranivaum xiMiuHUM
3acob0aM 3aXMCTy POCJIWH TPUUIIIN MECTUIIUIN HO-
BOT'0 TIOKOJIIHHSA 3 TPYI CYJIb(OHiJICEeUOBUHU, IIEpe-
TpoixiB, TpiasousiB Tomfo. Haitbiibine sHaueHHa A1
pociauH Mae Mirpamis mectunuziB y rpysri. He-
COPUATINBAME HaACJiAKaMM 3aCTOCYBaHHS IIECTHU-
IUIIB € 3a0pyAHEHHS BOAU, I'PYHTY, XapuOBUX IIPO-
OYKTiB, XpOHIUHI 3aXBOPIOBAHHA i TOCTPi OTPYEHHA,
YPOI:KeHi aHoMaJii pO3BUTKY JKHUBUX iCTOT.

AKX BHMCHOBOK, CJiJ BiAMITHTH, II[0 IECTUIUILHN
BUCTYHAIOThL BAKJUBUM UHWHHUKOM BILJIUBY JIO-
OUHN Ha JOBKiJJIA Ta MalOTh NEeBHUI HeTaTHUBHUN
BIJIUB HA KUBUHM OpraHisM.
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METHOD OF QUANTITATIVE DETERMINATION OF LEG-HEMOGLOBIN CONTENT
IN SYMBIOSIS SYSTEMS OF SOYBEAN

Soybean-rhizobium symbiosis is an example of
aggregate produced by plants and microorganisms.
The interaction of legumes with root nodule bac-
teria formed nodules where goes the process of ni-
trogen fixation. Inoculation of soybean seeds with
thisbacteria is an integral part of its cultivation
technology.

One of the most important indicators of the ef-
fective functioning of the soybean nodules is the
content of the pigment leg-hemoglobin. Similar
to the hemoglobin in the human blood this pig-
ment contained in the cytoplasm of plant cells,
not just in the space between the bacteroides and
membranes that surround them reversibly capable
bind oxygen. The formation of this element is the
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result of nodule bacteria symbiosis with legumi-
nous plants. It is based on photocolorimetric de-
termination of the content of leg hemoglobin pig-
ment in the nodules of soybean plants. There are
three degrees of nitrogen fixation activity: high,
medium and low. Legumes have the ability to fix
atmospheric nitrogen, while the soil is saturated
with available nitrogen nutrients for plants and
increases its fertility. A method of determination
nitrogen fixing activity, provides a visual analysis
of the nodules. The presence of the large number
of red color nodules indicates the high activity of
soybean symbiotic system. If nodules are small and
green or brown, it indicates a lack of pigment leg-
hemoglobin, the nitrogen fixation in plants is low
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or absent. However, this method, which is based
only on visual signs is not advisable.

Using the information that leg-hemoglobin is
the basis of the process of assimilation of atmos-
pheric nitrogen, as well as its presence in the nod-
ules depends on the activity of nitrogen fixation.
The concentration of leg hemoglobin in the root
nodules was determined using the cyanmethe-
moglobin method of Wilson and Reisenauer. The
method based on measuring the concentration of
pigment in the homogenate of nodules formed
at the roots of 30-day soybean legumes. Density
measurements were performed using Ulab 102UV
Spectrophotometr at 520 nm.

We determinated the amount of leg-hemoglobin
in active (red) nodules formed by the studied iso-
lates on the roots of soybean plants. The obtained
data showed that in the variants using isolates
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of B. japonicum the protein content of leg hemo-
globin in the tubers was at the level of 0.765 and
0.692 mg/g, which indicates a high level of nitro-
gen fixation in them and confirms the active func-
tioning of nitrogenase complex.

Accordingly, this method of assessing nitro-
gen fixing activity that determine further level
of the biological nitrogen, that builds up in the
soil of soybean plants during the growing season.
Thus, in the variants using the isolated isolates
of B. japonicum, the content of leg-hemoglobin in
the active nodules was within the statistical error
relative to the reference variant, which indicates
a high level of nitrogen fixation in them. The cal-
culation of the correlation coefficient between the
content of leg-hemoglobin and the yield of these
variants showed a significant positive relationship
between them — r = 0.91.
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CYYACHI HANPAMKU MEXAHI3ALII TEXHONOTTYHUX NPOLECIB B TBAPUHHULTBI

B ma1m yac Bce uacriilie BUHHKAae moTpebda 3acTo-
CYBaHHSA HOBUX IIiAXOMIiB Ta TeXHOJIOTiH, AKi migcu-
JIIOIOTH 3POCTaHHSA PeHTa0eJIbHOCTI TBAPUHHUIILKOI
rajmyasi.

ITepmioueproBuM 3aBHAHHAM IMOJ0 YTPUMAaHHSA
TBApWH Ta MOTVISAAY 3a HUMHU € 3aCTOCYBaHHA Me-
XaHisaIii, 3aIpoBaKeHHsA HOBHX TEeXHOJIOTIUHMX
mpolleciB yTPUMAHHA Ta [AOIVIALY 34 TBapuHAMH,
110 Beje OO0 BUPOOHUIITBA AKiCHOI, eKoJoriuno 6es-
IIeYHOI IPOAYKILii.

¥V MosI0uHOMY CKOTapcTBi Ha PO3YyMHi# (hepmi ic-
HYy€ cucTeMa AOiHHSA 3 3aCTOCOBYBAHHAM POOOTM3O-
BaHUX OOKCiB i moinmbHUX 3aiiB. ['0/I0BHOIO p0O0U0I0
YACTUHOIO CHUCTEMU HOIHHS € 0araTopyHKIIiOHAJb-
HUHM MaHIyJIATOp, AKUI 3p0o0JieHnil Ha OCHOBi po-
60TH PYKU JIOAWHU, III0 BUKOHY€E NOIHHS, He3BasKa-
UM Ha PisHy GopMy BUM’A Ta BiAXWUJIEHHA OiHOK
o 45°.

V¥V ranysi nraxiBHuIITBa icHy€e 6araTo TPyaOMicCT-
Kux i pisHOMaHITHUX omeparlliii, (30upaHHsS A€Ib,
nesiHdeKIlis npuMilnieHHs, Iogavya KOpPMiB, BEHTH-
JALiA, JaTYNKU CBiTJIa Ta iH.), AKi MOKHa MexaHi-
3yBaTH 3a JOIOMOTOI0 CYYacHUX POoOOTiB.

Pob6or crioHykae Kypel mocriiiHo pyxaruca. Bin
HaBUa€ ITaXiB BigKJamaTu AUIA y CIeIiaJbHi Ai-
IeHOCHI KoHTeliHepu. Yepes BiAmoBigHUI Imepion
Oil KOHTPOJEeM JiKaps HPOBOAATHCS Ae3iHGeKIrii-
Hi pobGoTu. ¥ TakoMy HIPUMIIIIeHHI 3aJIe;KHO Bif
KiJIBKOCTiI IITHIII BMOHTOBYIOTHCA BUTAKHI BEHTH-

JATOPU, AKi 3a JOIIOMOIOIO CIIEIliaJIbHUX NaTUMKIB
KOHTPOJIIOIOTL piBeHb 3abpyaHeHocTi moBiTpsa. Ta-
KOXX BEJINKY yBary IPUAIJIAIOTL OCBITJIEHHIO NIPU-
MillleHHdA, IKe KOHTPOJIOETHCA CHeIiaJbHUMU AaT-
YUKaMHU Ta aBTOMAaTUYHUM PEKMMOM BKJIIOUEHHS i
BUKJIIOUEHHSA «JeHb-Hiu». OgHi€I0 3 Ba)KJIUBUX OIIe-
paiiii € BUUUINYBAaHHS KyPsSYOro MOCIinxy.

Kommnanis «Novatrans» (Ispainb) pospobuia
TEeXHOJIOTiI0 JMOCTiAKeHHS cTaTi AHIlsg, 3acTOCOBY-
I0UM TeparepiioBy CIIEKTPocKomito. Boua sgaTHa BU-
3HAUYUTHU AUIA 3 YOJOBiUMMHU eMOpioHaMu Bimgpasy
Imicyisa 3HECeHHd.

IIpubyTKoBicTh BHPOOHUIITBA CBUHUHU 3aJe-
JKUTHh TAKOMK Big 0ararboX UYMHHUKIB, OCHOBHIU-
MU 3 AKUX € BUKOPHUCTAHHAM KOPMiB, TEXHOJIOTis
yTpuMaHHsa Ta roaisiai. Kommanis «Environmental
Systems and Engineering» pospobuiia «po3yMHi»
CEHCOPM /JIsI KOHTPOJIIO TEMIIEPATYPH 1 BOJIOTOCTi
MIOBiTPA y IpUMiIIeHHi.

€Bpormeiicbkke TOBapucTBo <«InService» BuHa-
HWIIJI0 aBTOMATHU30BaHy CHUCTEMY, AKa POOUTH 3Mi-
IIyBaHHA PAI[iOHY Ta pos3mady KopMy, IO MOXKe
mporoxyBatu ogHouacHo 250 rouis cBuneir 20 pasis
Ha 100y.

Posymua ¢depma Smart Farm e mHagssuuaiino
MIEPCIEeKTUBHOIO JJIA TBAPMHHUIITBA YKpaiHM, BOHA
MOJIETIIIYE TSAMKKY IIparmio ¢depmepiB, IIOKpaIlye
YMOBM YTPUMAaHHS TBapMH Ta 3a0e3meuye BUCOKY
AKIiCTh OTPUMAaHOI IPOAYKILii.
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