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PRODUCTIVITATEA ASOLAMENTULUI iN CADRUL
AGRICULTURII NEPOLUATE

GH. BUCUR
Universitatea Agrara de Stat din Moldova

Abstract. The paper includes information on the assessment of crop rotation productivity within unpolluted
agriculture. It was found out that the administration of plant residues suchas pea, winter wheat straw and manure
indoses from30 till 60 t/ha once per rotation provides a higher yield of field crops and a crop rotation productivity
beyond the Control group by 3 -16%.

Key words: Crop rotation, Field crops, Manure, Plant residues, Productivity, Unpolluted agriculture.

INTRODUCERE

Asolamentele au aparut drept necesitate obiectiva In istoria agriculturii, demonstrind unrol decisiv
de ordin agronomic, organizatoric, economic §i ecologic.

Implementarea asolamentului ca pivot in cadrul sistemului de agriculturd durabild si ecologica,
reprezintd obiectul principal pentru realizarea unor productii optime, fard impact negativ asupra
echilibrului ecologic, indeosebi asupra durabilititii mediului.

Rolul asolamentului in cadrul unei agriculturi moderne, performante, este asigurat de amplificarea
practicilor agricole durabile, inmod special, in domeniul optimizarii consumurilor de energie prin intermediul
tehnologiilor alternative.

Reiesind din rolul si importanta asolamentelor, este destul de rezonabil ca acestea sd fie reusit
integrate In complexul general de organizare a teritoriului §i de masuri orientate la folosirea cit mai
rationald a fondului funciar al Republicii Moldova. (Gh. Budoi, A. Penescu, 1996; T. Onisie, 1999; P.
Gus s. a., 2004).

MATERIAL SI METODA

Cercetarile au fost efectuate pe parcursul a mai multor ani la SDE ,,Chetrosu” a UASM, in experiente
stationare de lunga duratd, in cadrul asolamentelor cu diferitd structurd a suprafetelor de semanat a
culturilor de cimp, cu cote procentuale diferite ale culturilor cerealiere, tehnice, furajere si amelioratoare.
Asolamentele au fost fondate in anul 1970 de cétre M. Sidorov.

In anii 2000 in cadrul asolamentelor s-a intervenit cu unele modificari in structura suprafetelor de
semanat si succesiunea culturilor de cimp.

Innoile asolamente cota procentuali a fiecirei sole constituie 12,5% din suprafata totald a acestora.
Culturilor compact seminate le revine o cotd de 62,5%, culturilor prasitoare —37,5%, culturilor tehnice
—12,5%, culturilor amelioratoare — 37,5-50%.

Experientele includ 3 variante:

1. Martor — fara administrarea resturilor vegetale si a gunoiului de grajd.

2. Varianta cu administrarea unei doze simple de resturi vegetale si a gunoiului de grajd indoza de
30 t/ha.

3. Varianta cu administrarea unei doze duble de resturi vegetale si a gunoiului de grajd in doza de
60 t/ha.

Remarca: administrarea resturilor vegetale este realizata cu resturi vegetale sub forma de
paie de la mazarea pentru boabe §i paie de griu de toamnad dupd recoltarea acestora.

Gunotiul de grajd este administrat o singura data in rotatie sub porumbul la boabe i porumbul la siloz.
Numirul de repetitii — 3. Suprafata unei sole —800 m% Metoda de repartizare a variantelor —sistematic.

Pe parcursul perioadelor de vegetatie au fost efectuate analize pentru evaluarea:

- tipului si gradului de Imburuienare;

- umiditatii solului si rezervelor de apa in sol;
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- potentialului productiv al culturilor in mod separat si al asolamentului in ansamblu;

- potentialului de productie a unitdtilor nutritive (UN), proteinei digestibile (PD) si unitatilor
conventionale proteino-nutritive (E).

Tehnologiile de cultivare a culturilor de cimp sunt cele recomandate pentru Zona de Centru a
Republicii Moldova. Analizele au fost efectuate conform metodelor de cercetare propuse de B.
Dospehov (1979).

REZULTATE SI DISCUTII

Lucrarea include rezultatele cercetarilor In domeniul dat, obtinute In anii de cercetare 2004-2007.
A fost evaluata productivitatea a doud asolamente de cimp in functie de particularitatile privind structura
suprafetelor de semanat, cit si de actiunea si postactiunea resturilor vegetale si a gunoiului de grajd in
diferite doze.

Asolamentul 1 include 8 sole cu urmtoarea succesiune a culturilor: mazarea la boabe — griul de toamna ;|
— ﬂgarea—soarelui — porumby/siloz — griul de toamnd , — lucerna I—lucerna II— porumbul la boabe.

In scopul generalizarii productivitatii asolamentelor in intregime se propune de a fi calculata productia
culturilor din cadrul asolamentului inaga unitdti care ar permite Insumarea. De reguld, productivitatea este
calculata in unitati nutritive (UN), proteind digestibila (PD) si unitati conventionale proteino-nutritive (E).

Tabelul 1
Productia de unitati nutritive, proteina digestibila si unitati conventionale
proteino-nutritive in cadrul asolamentului N1, q/ha

Variantele experientei
N Martor Doza simpla de  |Doza dubla de resturi
| Speciile de plante |(fararesturi si gunoi | resturi vegetalet30 | vegetale+60 t/ha
d/o . S . .
de grajd t/ha gunoi/grajd gunoi de grajd
UN |PD E UN |PD E UN |PD E
1 |Mazare 23,8 [3,04 (29,8 ]23,8 |3,04 [29.8 23,8 |3,04 32,8
2 |Graude toamna (1) [44,6 3,30 [41,8 ]46,5 [3,50 [43,9 |48,1 |3,57 |45,1
3 [|Floarea-soarelui 17,3 425 (33,7 J20,8 |4,71 (38,2 ]20,2 4,88 38,9
4 [Porumb la siloz 64,3 3,10 [50,4 [65,9 3,18 |51,7 |71,3 |[3,44 |55,9
5 |Grau de toamna (2) |18,6 [1,37 |17.4 |19.4 |1,44 |182 |21,3 |1,58 20,0
6 |Lucerna (I) 45,3 [8,04 (70,0 |47,7 |8,48 [73,8 [40,6 |8,80 76,7
7 |Lucema (II) 18,9 3,35 (29,2 |20,3 |3,61 31,6 [22,0 |3,90 |38,8
8 |Porumb pentru boabe [22,2 |1,13 17,8 (22,8 |1,17 |18,3 24,5 [1,25 ]19,6
Total in experienta  |255,0 |27,58 |290,1 |267,2 |29,13 |305,5 |282,6 [30,46 |327.8
% fata de Martor 100 {100 100 [105 |106 [105 |115 |110 113

In baza rezultatelor prezentate in tabelul 1, putem concluziona ci resturile vegetale ale culturilor de
cimp, cit si gunoiul de grajd permit mentinerea bilantului pozitiv al materiei organice, asigurind astfel o
conservare a nivelului de fertilitate a solului.

Dozele simple de resturi vegetale si administrarea gunoiului de grajd in doze de 30 t/ha (o datd in
rotatie) au contribuit la o sporire a productivititii asolamentului, asigurind un adaos de productie fatd de
Martor la nivel de 5% a UN, 6% a PD si 5% a E.

Dozele duble de resturi vegetale, cit si gunoiul de grajd, administrat in doze de 60 t/ha, au dublat
potentialul productiv al asolamentului, depasind Martorul cu 11% - dupa productia de UN, cu 10% -
dupa productia de PD si cu 13% - dupa productia de E.

In cadrul asolamentului fiecare soli ocupi o cota procentuali de 12,5%. Daci culturile de cimp ar
fila fel de productive, cota lor procentuald dinrecolta globald a asolamentului ar fi in jur de 12,5%.

Inbaza informatiei prezentate in fig. 1i 2, putem constata ca in cadrul asolamentului productivitatea
culturilor difera.

Infunctie de indicile de bazi al productivitatii (unititile conventionale proteino-nutritive — E), doar 3
culturi au demonstrat o productivitate care depaseste valoarea de 12,5%.



Stiinta agricola, nr. 1/2010. ISSN 1857-0003

Cea mai Tnaltd productivitate a demonstrat-o lucerna la anul I de folosinta (23,3-24,16%). Pe locul
II's-aclasat porumbul la siloz (16,92%-17,05) si pe locul Il — griul de toamna (13,76-14,37%). Celelalte
culturi au demonstrat o productivitate sub nivelul de 12,5%.

Asolamentul 2 luat 1n studiu, de regula, difera de asolamentul 1 dupa structura suprafetelor de
semanat. Acesta include, de asemenea, 8 sole cu urmatoarea succesiune a culturilor: mazare pentru
boabe — griul de toamna — soia — porumb pentru boabe, — orz de toamna — lucerna I — lucerna I —

30

25 —

20

15 —

— D4 1
10 ——
| 6,93
4,33 12,5 —
5 7 103
5,9 5,91
1 2 3 4 5 6 7 8

I-mazare 4-porumb la siloz 7-lucerna (II)
2-griu de toamna (1) 5-griu de toamna (2) 8-porumb pentru boabe
3-floarea-soarelui 6-lucerna (I)

Fig. 1. Cota procentuald a culturilor din recolta globald. Asolamentul N 1
(dupa productia de unitdti conventionale proteino-nutritive, E).
Varianta — doza simpla de resturi vegetale + gunoi de grajd — 30 t/ha.

25
20
15
S 23,3
10
7,09
il 1,82 — 11,8
5 +00 : :
6.1 6,9
O T T T T T T T
1 2 3 4 5 6 7 8
I-mazare 4-porumb la siloz 7-lucerna (II)
2-griu de toamna (1) 5-griu de toamna (2) 8-porumb pentru boabe
3-floarea-soarelui 6-lucerna (I)

Fig. 2. Cota procentuald a culturilor din recolta globald. Asolamentul N 1
(dupa productia de unitdti conventionale proteino-nutritive, E).
Varianta — doza dubla de resturi vegetale + 60 t/ha gunoi de grajd.
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porumb pentru boabe,. Au fost administrate resturi vegetale si gunoi de grajd in aceleasi doze.
Rezultatele cercetarilor, prezentate in tabelul 2, cu valorile de productie calculate in UN, PD si E, au
permis de a constata postactiunea pozitivi a resturilor vegetale si a gunoiului de grajd. In comparatie
cu Martorul, acestea au asigurat adaosuri de productie la nivel de 4% a UN, 11% a PD si 8% a E (la
variantele cu administrarea resturilor vegetale Indoze simple i a gunoiului de grajd indoze de 30 t/ha).

Tabelul 2

Productia de unitati nutritive, proteina digestibila si unitati conventionale
proteino-nutritive in cadrul asolamentului N2

Variantele experientei

Nt - MarFor. . DOZ?l simpla de Dozﬁ dubla de
d/(; Speciile de plante (fara resturi si gunoi | resturi ve ge.tale.+30 resturi ve getale+§0
de grajd) t/ha gunoi/grajd | t/ha gunoide grajd

UN | PD E UN | PD E UN | PD E

1 |Mazire 23,8 3,04 29,8 [23,8 (3,04 ]29,8 |23,8 3,04 |32,8

2 |Griu de toamna 446 3,31 41,8 1469 |3.48 |44,0 [48,0 |3,57 [45,1

3 |Soia 7,5 1,39 11,9 |87 1,62 13,9 ]9,01 [1,69 [14,5

4 |Porumb pentru boabe (1)|34,9 |1,79 [28,0 36,5 [1,87 29,3 39,2 |2,00 |31,4

5 |Orz de toamna 27,9 1,64 23,6 |28,6 |1,68 [24,2 |29,7 |1,74 25,1

6 |Lucerna (I) 46,6 18,29 1722 17,2 |8,39 |73,0 |47.5 [8.,44 [73,6

7 |Lucerna (I) 189 |1,78 19,9 [20,3 |3,61 |3L,5 22,0 |3,90 |[34,1

8 |Porumb pentruboabe (2)[22,2 |1,14 |17,8 22,8 |1,17 |18,3 |24,5 |1,25 |19,6
Total in experientd 2264 (22,38 |245,0 |234,8 124,86 |264,0 |243,8 25,63 |273,1

% fatd de Martor 100 |100 100 [104 111 108 [108 115 112

La variantele cu dublarea acestor doze adaosurile de productie au constituit 8% UN, 15% PD si
12% E. Dupa cota procentuald a productiei inrecolta globald, cea mai inalta productivitate au demonstrat-
0 lucerna la anul I folosintd (26,9-27,7%), griul de toamna (16,5-16,6%) si mazirea pentru boabe
(10,9-11,2%( (fig. 3 si 4).

30
25
20
15 2771
10 - —
16,6
5 1 |11.2 _ 11,1 55 11,9
53 6,7
0
1 2 3 4 5 6 7 8
I-mazare 4-porumb pentru boabe (1) 7-lucerna (II)
2-griu de toamna (1) 5-orz de toamna 8-porumb pentru boabe (2)
3-soia 6-lucerna (I)

Fig. 3. Cota procentuala a culturilor din recolta globala. Asolamentul N 2 (dupa productia
de unitdti conventionale proteino-nutritive, E). Varianta — doza simpla de resturi
vegetale + 30 t/ha gunoi de grajd.
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30
25 ]
20
15 B
26
10 A —
16,5
5 10,9 — 1,5 92 12,9
6 ’ 7,2
O T T T T T T T
1 2 3 4 5 6 7 8
I-mazire 4-porumb pentru boabe 7-lucerna (II)
2-griu de toamna 5-orz de toamna 8-porumb pentru boabe (2)
3-soia 6-lucerna (I)

Fig. 4. Cota procentuald a culturilor din recolta globald. Asolamentul N 2
(dupa productia de unitdti conventionale proteino-nutritive, E).
Varianta — doza dubla de resturi vegetale + 60 t/ha gunoi de grajd

CONCLUZII

1. Bilantul pozitiv al materiei organice n sol, care asigura reproducerea fertilitatii acestuia, poate fi
asigurat in cadrul asolamentelor de administrare a resturilor vegetale sia gunoiului de grajd, o data in
intreaga rotatie a culturilor.

2. Administrarea resturilor vegetale, In doze simple si a gunoiului de grajd in doza de 30 t/ha,
contribuie la o sporire a productivitatii asolamentului cu 4-11%. Dublarea normei de administrare a
resturilor vegetale si a gunoiului de grajd asigurd o sporire a productivitatii asolamentului la nivel de
8-15%.

3. Dupa cota procentuald in productia globala a asolamentului, pe primele locuri pot fi clasate:
lucerna la anul I de folosintd, porumbul pentru siloz, griul de toamnd, mazirea pentru boabe.
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POLIMORFISMUL FRAGMENTELOR AMPLIFICATE DE DNA
LA GENOTIPURILE DE PORUMB CONTRASTE DUPA
REZISTENTA LA STRESUL SECETEI

D. BADICEAN
Institutul de Genetica si Fiziologie a Plantelor al ASM

Abstract. Was performed RAPD screening of 20 maize genotypes, from the germplasm collection of the
Institute of Genetics and Plant Physiology of ASM, with 10 random primers. There were identified the amplified
DNA fragments polymorphism for maize genotypes contrasted by drought tolerance and also several specific
amplified fragments for drought resistant maize genotypes. The article also contains 1 table, 8 figures and 11
bibliographic sources.

Key words: DNA fragments, Drought resistance, Maize genotypes, Polymorphism.

INTRODUCERE

Porumbul ocupa locul 3, dupa orezsi griu, in productia globala si este cultivat atitTn zonele temperate, cit
siincele aride. In toate zonele de crestere seceta reprezinti unul din principalii factori abiotici ce cauzeazi
o reducere substantiald a recoltei. Deoarece resursele de apa pentru irigare sunt limitate, crearea liniilor §i
hibrizilor cu o rezistentd sporita la stresul secetei a devenit o problema foarte importanta si primordiala
pentru agricultura la nivel global. De aceea, sporirea tolerantei si rezistentei la stresul secetei a culturilor
agricole, inclusiv a porumbului, are o importantd economicd enormd. Accentul se pune pe crearea unor
genotipuri de porumb cu capacitatea de a produce o recolti stabila sub diverse regimuri hidrice. Inscopul
dezvoltariinoilor conceptii §i abordarii acestei probleme o atentie deosebita este necesar de acordat evidentierii
mecanismelor moleculare ce stau la baza rezistentei la stresul secetei a plantelor de cultura.

In cercetrile efectuate ne-am propus sa identificim polimorfismul fragmentelor amplificate de DNA
la genotipurile de porumb contraste dupa rezistenta la stresul secetei printehnica RAPD. Analiza respectiva
se utilizeaza atit pentru pasaportizarea diferitor genotipuri, cit i pentru caracterizarea lor, deoarece atunci
cind un marker RAPD este asociat genetic cu un anumit caracter, existd posibilitatea ca el se afla in
vecindtatea genei de interes (A. Tores et al., 1993). Tehnica RAPD permite analiza diferitelor regiuni
genomice in dependenti de primerii selectati. Incercetrile date au fost selectati pentru analiza genomului
de porumb 10 primeri din grupele OPA, D, P conform datelor din literatura de specialitate (B. Baumet al.,
1997;A., Menkiret al., 1997; J. Rafalski et al., 1997; S. Molnaret al., 2000; V. Subramanian et al., 2000).

MATERIAL SI METODA

Pentru experienta au fost utilizate plante de porumb (Zea Mays) din colectia Institutului de Genetica
si Fiziologie a Plantelor al ASM, liniile: /.RF7, 2.XL12, 3.P346, 4.Mf, 5.DHI, 6.092, 7.MKO0I,
8. W47, 9.MI, si hibrizii: 10. MKOIxRF7, 11.092xRF7, 12.XL12xM1, 13.MIxRF7, 14.RF7xDHI],
15 XL12xMf, 16.DHIx092, 17.DHIxMKO0I, 18.M1x092, 19.(XL12xMf)xMf, 20.(M6xRF7)xM6,
21.(XL12xM1)xMI. Extragerea probelor de DNA si prepararea solutiilor s-au efectuat conform
recomandarilor D. Dreiper et al. (1992) si J. Sambrook et al. (1989). Pentru efectuarea analizei RAPD
cu genotipurile alese de porumb am utilizat primeri din grupele OPA, D si P cu urmétoarele secvente:

OPA1 5-CAGGCCCTTC-3

OPA2 5'-TGC CGA GCT G -3'

OPA3 5-AGT CAGCCAC-3'

OPAG6 5'-GAACGGACT C-3'

OPAS 5-GTGACGTAGG -3'

OPA10 5-GTGATC GCAG -3

OD8 5-GTGTGT CCCCA -3

P2 5'-GACAGA CAGACA-3

P6 5-GAGCAA GTTCAGCCTG -3
P8 5'-CAG GAAACA GCT GAC -3'
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Amplificarea DNA-uluia fost efectuatd conform recomandarilor J. Williams et al. (1990) cu unele
modificari. Componentele unei reactii: 50ng DNA genomic, 10pM praimer, 299uM dNTP, 10x solutie
tampon (670mM Tris HCI, pH 8.8; 67mM MgCl ; 116mM (NH,),SO; 0.1%Ten 20) si Tag-polimeraza
1U intr-un volum total de 30pl. Amplificareas-a efectuat la aparatul Ependorf Mastercycler 5330 sub
urmatorul program termic:

-1 ciclu: denaturarea DNA-ului la +94°C timp de 4 min.

- 45 cicluri:

- denaturarea DNA-ului la +94°C timp de 1 min.

- alinierea primerului la (+39°C)-( +45°C), in dependenta de praimer, timp de 1 min.

- elongarea la +72°C timp de 2 min.

- 1 ciclu: elongarea la +72°C timp de 10 min.

Temperatura de aliniere a primerilor s-a calculat dupa formula: [4(C+G)+2(T+A)]-5,unde A, T,C,G
sunt cele patru tipuri de nucleotide (K. Deivis, 1990).

REZULTATE SI DISCUTII

Amplificarea cu fiecare praimer a fost repetatd de 3 ori pentru verificarea reproducerii datelor
experimentale. Rezultatul analizei electroforetice a demonstrat ca numéarul de fragmente amplificate si
intensitatea lor pentru toate genotipurile de porumb sint diferite in dependentd de primerul utilizat.
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Fig. 1. Rezultatele analizei electroforetice a fragmentelor amplificate de DNA cu ajutorul
praimerului OPAl: 1.RF7, 2.XL12, 3.P346, 4.Mf, 5.DHI, 6.092, 7.MKO0I, 8. W47, 9.MI,
10.MKOIxRF7, 11.XL12xM1, 12.MIxRF7, 13.RF7xDHI, 14.XLI12xMf, 15.DHIxMKOI,
16.M1x092, 17.DHIx092, 18.(XLI2xMf)xMf, 19.(M6xRF7)xM6, 20.(XL12xM1)xMI, 21.Martor.
M — marcherul greutatii moleculare GeneRuler 100bp Plus DNA Ladder (Fermentas).

Numarul fragmentelor amplificate variaza Intre 3-13, in dependentd de genotip, iar dupa dimensiune
acestea variazi intre 2000-300pb. In cazul utilizirii primerului OPA1 s-au obtinut 125 fragmente
amplificate de diferite talii §i intensitati. Practic, la toate genotipurile se evidentiazd doua fragmente
amplificate cu aceeasi intensitate diferitd cu dimensiunile de 700pb si 1100pb (fig. 1). La genotipul
RF7, rezistent la seceta, s-a evidentiat un fragment specific cu talia de 390pb, ce lipseste la celelalte
genotipuri, iar pentru genotipurile XL12,092, MKO01 s-a mai inregistrat o banda amplificatd specific de
800pb (fig. 1, fragmentele sunt indicate prin sageti).

La utilizarea primerului OPA2 s-a obtinut un spectru mai variat de fragmente amplificate. in total
s-au amplificat 7-9 fragmente, in dependentd de genotip. E de remarcat faptul ca la toate genotipurile
sunt prezente 2 fragmente, cu dimensiunea de 1500pb si 600pb. Fragmente de dimensiunea respectiva,
practic nu s-au amplificat in cazul praimerului OPA1 (fig. 2).

In spectrul variat de fragmente amplificate sunt prezente si citeva benzi specifice doar pentru unele

9
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genotipuri. La genotipurile XL12 i (XL12xM1)xM1, linie cu rezistenta scazuta la stresul secetei i
hibrid cu o rezistentd medie, s-a amplificat un fragment specific cu dimensiunea de 250pb (fig. 2,
fragmentele sunt indicate prin sageatd), iar in cazul hibridului DH1x092 (nerezistent la stresul secetei)

s-a amplificatun fragment specific, prezent doar la acest genotip, cu dimensiunea de 300pb. Rezultatele
electroforezei sunt prezentate in figura 2.

R B R B o L R e e s e e e ey

Fig. 2. Rezultatele analizei electroforetice a fragmentelor amplificate de DNA cu ajutorul
praimerului OPA2: 1.RF7, 2.XL12, 3.P346, 4.Mf, 5.DHI, 6.092, 7.MK01, 8. W47, 9.MI,
10.MKOIxRF7, 11.XL12xM1, 12.MIxRF7, 13.RF7xDHI, 14.XLI12xMf, 15.DHIxMKO0I,
16.M1x092, 17.DHIx092, 18.(XL12xMf)xMf, 19.(M6xRF7)xM6, 20.(XL12xM1)xMI1, 21.Martor.
M — marcherul greutatii moleculare GeneRuler 100bp Plus DNA Ladder (Fermentas).

In cazul amplificirii cu primerul OPA6 s-a obtinut cel mai mare numir de fragmente amplificate
pentru fiecare genotip. Numarul de fragmente amplificate este cuprins intre 7-13. Spectrul polimorf in
cazul acestui primer se caracterizeazi prin prezenta unui fragment intens amplificat de marimea 800pb
(fig. 3). Pentru genotipurile XL12 i (XL12xM1)xM1 s-a amplificat un fragment specific cu dimensiunea
1900pb, iar pentru genotipul MKO1 (linie cu rezistentd sporitd la stresul secetei) se evidentiazd un
fragment specific de 2100pb.

810 11 12 1314 15 16 17 1519 20 21
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Fig. 3. Rezultatele analizei electroforetice a fragmentelor amplificate de DNA cu ajutorul
praimerului OPA6: 1.RF7, 2.XL12, 3.P346, 4.Mf, 5.DHI, 6.092, 7.MK01, 8. W47, 9.MI,
10.MKOIxRF7, 11.XL12xMI, 12.MIxRF7, 13.RF7xDHI, 14.XLI12xMf, 15.DHIxMKOI,
16.M1x092, 17.DHIx092, 18.(XL12xMf)xMf, 19.(M6xRF7)xM6, 20.(XL12xM1)xMl1, 21.Martor.
M — marcherul greutatii moleculare GeneRuler 100bp Plus DNA Ladder (Fermentas).
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In baza analizei RAPD cu primerul OPAS s-au obtinut 5-9 fragmente amplificate, in dependenta de
genotip. In acest caz, practic, pentru toate genotipurile sunt caracteristice trei fragmente intens
amplificate cu dimensiunea de 1200pb, 400pb si 300pb. Fragmentele de AND, amplificate specific in
prezenta acestui primer, au fost identificate in cazul a patru genotipuri: RF7, P346 (linii cu o rezistenta
sporitd la secetd) — un fragment amplificat specific de dimensiunea 780pb; MKO1, DHIXxMKO1
(genotipuri cu o rezistentd sporita la secetd) - un fragment amplificat specific de dimensiunea 900pb si
doar pentru linia MKO1 prezenta fragmentului de 480pb. Aceste rezultate sunt prezentate 1n figura 4.
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Fig. 4. Rezultatele analizei electroforetice a fragmentelor amplificate de DNA cu ajutorul
praimerului OPA8: 1.RF7, 2.XL12, 3.P346, 4.Mf, 5.DHI, 6.092, 7.MKO01, 8. W47, 9.MI,
10.MKOIxRF7, 11.XL12xM1, 12.MIxRF7, 13.RF7xDHI, 14.XL12xMf, 15.DHIxMKO0I,
16.M1x092, 17.DHI1x092, 18.(XL12xMf)xMf, 19.(M6xRF7)xM6, 20.(XL12xM1)xM1, 21.
Martor. M — marcherul greutdtii moleculare GeneRuler 100bp Plus DNA Ladder (Fermentas).

In cazul utilizirii primerului OPA 10 s-a obtinut un spectru polimorfic uniform pentru toate genotipurile
analizate. Tuturor genotipurilor le sunt specifice patru fragmente intens amplificate cu dimensiunile de
650pb, 930pb, 1400pb si 1600pb. in pofida uniformitatii spectrului polimorfic obtinut, am identificatsi 3
fragmente amplificate specific pentru doua genotipuri: Mf—470pb, 510pb si XL12xMf -470pb (fig. 5).
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Fig. 5. Rezultatele analizei electroforetice a fragmentelor amplificate de DNA cu ajutorul
praimerului OPA10: 1.RF7, 2.XL12, 3.P346, 4.Mf, 5.DHI, 6.092, 7.MKO01, 8 W47, 9.MI,
10.MKOIxRF7, 11.XL12xM1, 12.MIxRF7, 13.RF7xDHI, 14.XLI12xMf, 15.DHIxMKOI,
16.M1x092, 17.DHIx092, 18.(XLI2xMf)xMf, 19.(M6xRF7)xM6, 20.(XL12xM1)xMI, 21.Martor.
M — marcherul greutatii moleculare GeneRuler 100bp Plus DNA Ladder (Fermentas).
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In screeningul molecular al liniilor si hibrizilor de porumb, efectuat de noi prin intermediul tehnicii
RAPD, s-autilizat un singur primer din grupul OD si anume OD8. Analiza electroforetica a produselor
de amplificare cu acest primer a evidentiat un spectru uniform siun numar de 7-9 fragmente amplificate
pentru fiecare genotip (spectrul electroforetic nu e prezentat). Un alt grup de primeri ce prezinta
interes in aspectul diversititii fragmentelor amplificate a fost grupul P. In cazul utilizirii primerilor
respectivi am obtinut mai putine fragmente amplificate, comparativ cu primerii grupului OPA. Una din
cauze este §i faptul ca acesti primeri sunt mai mari, lungimea lor variazi intre 12-16pb. Utilizarea
primerului P2 permite identificarea a 42 fragmente amplificate. Se evidentiazd un fragment comun
pentru toate genotipurile cu dimensiunea de 0.55kb. De asemenea, pentru genotipul MKO1(linie cu o
rezistenta sporita la stresul secetei) s-a obtinut o banda amplificatd specific cu dimensiunea de 1.3kb
(spectrul electroforetic nu e prezentat). In cazul amplificaririi cu primerul P6 am obtinut fragmente de
ADN cu dimensiuni intre 2000bp — 600bp. Spectrul lor polimorfic este mai simetric decit in cazul
primerului P2. Pentru toate genotipurile sunt prezente mai multe fragmente intens amplificate cu
dimensiunile de 1500bp, 1000bp, 600bp. La genotipurile DH1x092 si (M6XRF7)xM6 — primul nerezistent,
iar al doilea cu o rezistentd medie la stresul secetei s-a inregistrat un fragment amplificat specific cu
dimensiunea de 900bp. E de remarcat faptul, ca spectrul fragmentelor fiecarui genotip se mai deosebeste
prin doud fragmente amplificate cu dimensiunea de 2000bp si 1800bp. Aceste doud benzi lipsesc
complet la unele genotipuri §i In cazul unor hibrizi este prezenta doar o banda (fig. 6).
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Fig. 6. Rezultatele analizei electroforetice a fragmentelor amplificate de DNA cu ajutorul
praimerului P6: 1.RF7, 2.XL12, 3.P346, 4.Mf, 5.DHI, 6.092, 7.MKO01, 8. W47, 9.MI,
10.MKOIxRF7, 11.XL12xMI, 12.MIxRF7, 13.RF7xDHI, 14.XLI12xMf, 15.DHIxMKOI,
16.M1x092, 17.DHIx092, 18.(XLI2xMf)xMf, 19.(M6xRF7)xM6, 20.(XL12xM1)xMI, 21.Martor.
M — marcherul greutatii moleculare GeneRuler 100bp Plus DNA Ladder (Fermentas).

In cazul utilizarii primerului P8 a fost obtinuta o gami de 10 fragmente amplificate cu diferite
intensitati. Spectrul de amplificare obtinut este uniform si nu s-au evidentiat fragmente amplificate
specific (spectrul electroforetic nu e prezentat).

In scopul aprecierii purititii liniilor de porumb in cadrul unui genotip s-a efectuat analiza RAPD cu
5 probe individuale la citeva genotipuri selectate la intimplare. In urma analizei electroforetice am
constatat un spectru identic pentru toate 5 probe individuale, diferd doar intensitatea de amplificare a
anumitor benzi pentru unele genotipuri (fig. 8). Uniformitatea spectrului polimorfic obtinut ne demonstreaza
faptul ca liniile de porumb sunt pure si polimorfismul secventelor de DNA, identificate de noi, se
datoreaza deosebirilor genetice Intre linii.

In urma amplificarilor cu toate zece perechi de primeri rezultatele obtinute au fost sumate in tabelul
1. Acest tabel reflectd numarul fragmentelor amplificatd cu fiecare primer in dependenta de genotip.
Cele mai multe fragmente au fost obtinute incazul primerului OPA6 — 198 de fragmente, iar pentru un
genotip - 78,1n cazul liniilor XL12 si M1.
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Fig. 7. Rezultatele analizei electroforetice a fragmentelor amplificate de DNA a probelor
individuale cu ajutorul praimerului OPAl: 1. RF7, 2. XLi12, 3. DHI, 4. 092, 5. MKO0I, 6.M1, 7.
Martor. M — marcherul greutdtii moleculare GeneRuler 100bp Plus DNA Ladder (Fermentas).

Tabelul 1
Rezultatele obtinute prin analiza RAPD a diferitor genotipuri de porumb
Genotipul Numdrul de fragmente amplificate
OPA1 |OPA2 JOPA3 | OPA6 | OPAS | OPAL10| D8 P2 P6 P8 Suma

1. RF7 12 9 7 8 4 6 4 5 6 10 71
2. XL12 10 9 9 11 6 8 9 4 4 8 78
3.P346 6 10 5 7 5 6 8 5 4 10 66
4. Mf 6 7 5 7 7 10 8 4 4 4 62
5. DHI1 7 8 6 7 7 9 8 6 6 10 74
6.092 8 8 4 10 5 8 8 5 4 2 62
7.MKO1 6 7 5 11 7 6 9 5 6 10 72
8. W47 8 8 5 10 3 9 6 6 6 3 64
9. M1 9 8 5 13 6 9 9 5 5 9 78
10. MKO1xRF7 10 6 6 11 6 8 9 6 6 6 74
11. XL12xM1 7 8 6 10 7 8 9 4 5 6 70
12. M1xRF7 3 7 6 6 6 9 6 4 6 7 60
13. RE7xDHI1 9 6 6 11 7 7 9 5 5 6 71
14. XL12xMf 8 6 7 8 7 9 9 5 4 6 69
15. DH1xMKO1 8 6 4 9 7 10 4 5 6 6 65
16. M1x092 4 6 3 13 7 9 7 4 4 3 60
17. DH1x092 7 8 5 13 7 10 8 5 7 4 74
18. XL 12xM)xM 8 7 5 11 4 7 8 6 4 4 64
19. M6xRF7)xM 6 3 7 4 9 7 9 6 5 7 11 68
20. (XL12xM1)xM1 3 8 6 13 7 9 8 4 5 10 73
suma 142 149 109 198 122 166 152 98 104 135

Tehnica RAPD permite identificarea rapidad a diverselor spectre polimorfe ale fragmentelor de
DNA la diferite organisme. Existd posibilitatea de transformare a marcherilor RAPD 1n marcheri
SCAR (N. Msomi, C. Frederik). Astfel de analize moleculare permit pasaportizarea si evidentierea
unui lincaj dintre spectrele polimorfe ale fragmentelor de DNA si Insusirile agronomice valoroase.

CONCLUZII

1. S-a identificat polimorfismul secventelor amplificate de DNA prin intermediul tehnicii RAPD la
genotipurile de porumb contraste dupa rezistenta la stresul secetei.

2. Pentru unele genotipuri de porumb rezistente la stresul secetei au fost identificate fragmente
amplificate specific.
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GRAUL DURUM DE TOAMNA iN CONDITIILE CLIMATICE
CONTRASTE ALE ANILOR 2007 — 2008

N. PALADE
Universitatea Agrara de Stat din Moldova

Abstract. Winter durum wheat as a biological type of winter wheat is a relatively new crop. Winter durum
wheat has to be improved for winter conditions by developing the level of seeds production and seeds quality.
This problemcanbe solved bythe production of new varieties and at the same time by means of new technological
elements of cultivation.

The general methods of study accomplished within the facilities of the Department of Plant Technology and
Experimental Didactic Station of State Agrarian University of Moldova have revealed a positive influence of the
sowing term and optimal plant density upon the level of seeds production and quality at different varieties of
winter durum wheat. Acceptable sowing term and plant density are considered as the most efficient conditions
for winter durum wheat productivity in unfavorable years of cultivation.

Key words: Average production of seeds, Hard winter wheat, Plant density, Sowing term: early, late, optimal
and acceptable.

INTRODUCERE

Griul durum de toamna, datorita particularititilor sale morfobiologice, necesita altd atitudine fatd de
epoca si desimea de semanat, cit si fata de alte elemente tehnologice de cultivare, in comparatie cu
griul comun de toamna. De aceste particularitati trebuie de tinut cont atit n anii favorabili, cit i in cei
mai putin favorabili pentru cultivarea cerealelor de toamna.

Cercetdrile privind evaluarea influentei unor elemente tehnologice de cultivare asupra gradului de
supravietuire, productiei si calittii boabelor de griu durum de toamnd au fost efectuate 1a SDE , Chetrosu”
a Universitatii Agrare de Stat din Moldova in anii 20072008, care au fost diferiti dupa conditiile climatice.
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MATERIAL SI METODA

Anul agricol 2006/2007 a fost nefavorabil pentru cerealele de toamna, fiind destul de célduros si
secetos (+2,9°C;-235,3 mm depuneri atmosferice fatd de media multianuald). Anul agricol 2007/2008 a
fost relativ mai favorabil fatd de cel precedent pentru cerealele de toamna, dar totusi fiind si acesta mai
calduros simai secetos ca de obicei (+1,5°C; - 57 mmdepuneri atmosferice fatd de media multianuald).

In experientele efectuate la SDE ,,Chetrosu” s-a studiat influenta epocii de semanat: timpurie
(decada a II-a a lunii septembrie), optima (decada a Ill-a a lunii septembrie) si acceptabila (decada
I-asiall-a a lunii octombrie) si a desimilor de semanat (3,5 — 4,5 5,5 — 6,5 mln boabe germinabile/ha)
asupra productiei griului durum de toamna. Drept plantd premergatoare a servit mazirea pentru boabe,
suprafata de evidentd a parcelei — 25 m?, numarul de repetitii — 4. Observatiile fenologice, evidentele
si analizele respective s-au efectuat dupa metodele general acceptate.

In ambii ani au fost studiate aceleasi trei soiuri de griu durum de toamni omologate in Republica
Moldova: Hordeiforme 333, Auriu 273 si Delfin. Incalitate de martor (M) a servit soiul Hordeiforme
333, semanat in epoca si cu desimea optimd de semanat.

REZULTATE SI DISCUTII

Productia griului durum de toamna a fost in functie de conditiile climatice, de soi, epocd si densitatea de
semanat (V. Starodub, N. Gheorghiev, N. Palade,2006; M. Izbas, N. Palade, 2007; N. Palade,2008; tab. 1,2).
Tabelul 1
Productia medie a graului durum de toamnd in functie de epoca de semanat (kg/ha),
2007-2008 (la desimea optima de 5,5 min boabe germinabile/ha)

) 2007 2008 Media
Soiul, epoca de semanat productia [ productia [ o T productia T
medie ’ medie ’ medie ’

timpurie 2288 -85 4083 -95 3156 -120
Delfin optima 2648 +275 3660 -518 3154 -122
acceptabila 2488 +115 4248 +70 3348 +72
timpurie 2268 -105 3910 -268 3089 -187
Auriu 273 optima 2588 +215 4090 -88 3339 +63
acceptabild 2500 +127 4023 -155 3262 +14
timpurie 2388 +15 4485 +307 3437 +161

Hordeiforme333 optima, M 2373 0 4178 0 3276 0
acceptabild 2340 -33 3698 -480 3019 -257

totala - 126,0 - 122 - -

DLO5 Factor A — soi - 72,0 - 70 - -

Factor B - epoca - 72,0 - 70 - -

Cit priveste epoca de semanat, in anul 2007, productia medie a griului durum de toamna a variat in
limitele de 2288 —2648 kg/ha (2373 kg/ha la M). Cea mai semnificativa depdsire a martorului a fost in
variantele Delfin si Auriu 273, semanate in epoca optima (+275;+215 kg/ha respectiv fatd de M).

Productia medie in 2008, an mai favorabil decit cel precedent, a fost mai inalta si a constituit 3660
— 4485 kg/ha (4178 kg/ha la M). Martorul a fost depasit semnificativ in varianta Hordeiforme 333,
semdnat in epoca timpurie (+307 kg/ha fatd de M).

Productia medie pe doi ani a variat n limitele de 3019 — 3437 kg/ha (3276 kg/ha la M). Se evidentiaza
in aceasta privintd soiul Hordeiforme 333, semanat In epoca timpurie (+161 kg/ha fatd de M).

In variantele cu desimi de semanat, in anul 2007, productia medie a griului durum de toamni a
constituit 2288 — 2665 kg/ha (2373 kg/ha la M). O depasire mai semnificativd a martorului a avut loc
in variantele soiurilor Delfin §i Auriu 273, semanate la desimile de 5,5 — 6,5 mIn. boabe germinabile /ha
(+215 — 292 kg/ha fata de M).

Productia medie inanul 2008 a fost mainalta, decitin anul precedent sia variat in limitele de 31854515
kg/ha (4173 kg/ha la M). Numai in varianta Hordeiforme 333, cu desimea de 6,5 min boabe germinabile /ha,
a avut loc o depasire semnificativa a martorului dupa acest indice (+342 kg/ha fata de M).
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Tabelul 2
Productia medie a graului durum de toamna in functie de desimea de semanat (kg/ha), 2007—
2008. (la epoca optima — decada a Ill-a a lunii septembrie)

Soiul, desimea de seménat 2007 2008 Media
(mln boabe germinabile /ha) productia | fitide M productia f fatide M productia | fati de M
medie medie medie
3,5 2403 +30 4123 -50 3263 -10
Delfin 4,5 2448 +75 3935 -238 3192 -81
5,5 2648 +275 3648 -525 3148 -125
6,5 2663 +290 4110 -63 3387 +114
3,5 2288 -85 3740 -433 3014 -259
Auriu 273 4,5 2495 +122 3185 -988 2 840 -433
5,5 2588 +215 4122 -51 3355 +82
6,5 2665 +292 4293 +120 3479 +206
3,5 2470 +97 3978 -195 3224 -49
Hordeiforme 333 4,5 2470 +97 4148 -25 3309 +36
5,5M 2373 0 4173 0 3273 0
6,5 2500 +127 4515 +342 3508 +235
totala - 124,0 - 184 - -
DLO05 Factor A — soi - 63,0 - 92 - -
Factor B-desimi - 71,0 - 106 - -

Productia medie pe doi ani a constituit 2840-3508 kg/ha (3273 kg/hala M). Se evidentiaza in acest
sens desimea de semanat de 6,5 mln boabe germinabile /ha la toate soiurile, unde s-a inregistrat un
spor de productie fata de martor de 114-235 kg/ha.

CONCLUZII

1. In functie de conditiile pedoclimatice, productia medie a griului durum de toamni in anul 2008 a
fost relativ mai inalta fata de anul precedent de cca 1,5 —2 ori. Cel mai semnificativ spor al productiei
medii s-a Inregistrat la soiul Delfin, semanat in epoca optima (+275 kg/a fata de M)1n anul 2007 si la
soiul Hordeiforme 333, semanat in epoca timpurie (+307 kg/ha) in anul 2008. Productia medie pe 2 ani
a fost de asemenea, cea mai 1naltd, in varianta anului 2008 — 3437 kg/ha (+161 kg/ha fatd de M).

2. Invariantele cu desimi de seminat, cel mai semmnificativ spor al productiei medii, s-a inregistrat la
soiurile Delfinsi Auriu 273 cu desimea de 6,5 mln boabe germinabile /ha (+290— 292 kg/ha fata de M)
in anul 2007 si la soiul Hordeiforme 333, cuaceeasi desime de semanat (+342 kg/ha fata de M) in anul
2008. Inmedie pe 2 ani, cel mai inalt spor al acestui indice a fost inregistrat in varianta anului 2008 —
3508 kg/ha (+235 kg/ha fata de M).

3. Inanii nefavorabili pentru cerealele de toamna griul durum de toamni trebuie semanat in decada
a3-a a lunii septembrie, iar Incei favorabili—la mijlocul lunii septembrie, in ambele cazuri —cu desimea
de semanat de 5,5-6,5 mlnboabe germinabile/ha.
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MICROORGANISME
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Abstract. The fodder crop rotation soils were used to separate the contributions of fungi and bacteria to
substrate-induced respiration (SIR) with the help of antibiotics. The studied soils have shown the predominant
contribution of fungi (62,78-79,45%) to the total SIR. The fungal-bacterial ratio in the studied variants consists of
1,69-3,87 respectively.

Key words: Antibiotics, Bacteria, Crop rotation, Fungi, Microbial community, Selective inhibition, Substrate-
induced respiration.

INTRODUCERE

Structura biomasei comunitatilor microbiene (ciuperci : bacterii) este un indice important de functio-
nare a solului, legat de mentinerea fondului de carbon in ecosistemele terestre (N. Ananieva i dr.,
2000). El este parametrul de structurd la modificarea gradientului de umiditate (H. Velvis, 1997), de
exemplu, culturii de exploatare a padmintului, descompunerii reziduurilor vegetale (S. Frey, F. Elliot,
K. Paustian, 1999) si destul de sensibil lamodificarea factorilor de mediu ca: pH (E. Baath, T. Anderson,
2003), substratul vegetal (E. Blagodatskaya, T. Anderson, 1998), continutul carbonului organic din sol
(V. Bailey, J. Smith, H. Jr Bolton, 2002) etc, de aceea se utilizeaza pe larg in aprecierea impactului
factorilor antropici asupra compozitiei fractiei vii din sol. S-a constatat, ca in soluri predomina, in
general, biomasa ciupercilor (J. Anderson, K. Domsch, 1975; A. West, 1986), desi sint si relatari
despre dominarea masei bacteriilor (M. Deore et al., 1990).

Scopul cercetarilor noastre consta in evaluarea structurii comunitatilor de microorganisme din sol si
aprecierea impactului asolamentelor furajere asupra compozitiei masei vii a acestora. Sarcinile studiului
au fost orientate spre determinarea raportului ciuperci : bacterii, precumsi a aportului microorganismelor
procariote sieucatiote inrespiratia totald a masei comunitatilor de microorganisme edafice.

MATERIAL SI METODA

Ca obiecte de studiu au servit microorganismele comunitatilor microbiene a 8 variante de cemoziom
tipic cu continutul moderat de humus de 2,30-3,10%: 1-martor, 2- fond mineral, 3-fond organic (gunoi
de grajd), 4- fond organo-mineral (gunoi de grajd + siderate + resturi vegetale + NPK), echivalente
dupa continutul de NPK. Investigatiile s-au efectuat in anii 2006 — 2008, in 2 asolamente cu 7 sole de
culturi furajere, amplasate intr-o experientd de cimp la Baza Experimentala ,Biotron” a ASM. in
probele de sol, prelevate de la adincimea de 0-20 cm, de 3 ori in timpul sezonului de vegetatie, a fost
determinat aportul separat al ciupercilor si bacteriilor la respiratia indusa de substrat (RIS), prin metoda
de inhibitie selectiva (J. Anderson, K. Domsch, 1975) a respiratiei cu ajutorul antibioticilor, sub actiunea
cdrora se reprima cresterea, dar nu si respiratia microorganismelor. Proba medie de sol cu umiditatea
naturala se cernea prin sita cu diametrul de 2 mm. RIS se aprecia reiesind din respiratia initiald maxima
a microorganismelor la addugarea glucozei. La proba de sol (5 g), luata in fiole, se adduga solutia de
glucoza (10 mg/g), se inchideau ermetic si se fixa timpul. Proba de sol cu glucoza se incuba (4 ore la
temperatura de 22$C), apoi se preleva alicota (2ml) de aer (gaz) si se determina continutul de CO, la
cromatograful cu gaze Crom-5 (Cehia). Antibioticile se Introduceau separat i impreuna (2 mg/g), se
adauga glucoza, se incubau, apoi analogic se determina RIS. Solul, in care se introducea numai glucoza,
servea ca martor. Raportul ciuperci : bacterii in aportul la RIS a fost determinat dupd formulele:
C= (A-V)/(A-D) x 100%; B= (A-C)/(A-D) x 100%, unde A — respiratia (emisia CO,) solului cu
glucozd; B - respiratia solului cu glucoza + fungicid (ciclohecsimida); C - respiratia solului cu glucoza
+ bactericid (streptomicind); D - respiratia solului cu glucoza + bactericid (streptomicind) + fungicid
(ciclohecsimidd). Toate mdsurarile respirometrice se realizau in probele de sol proaspat, prelevate cu
umiditatea naturala in 5 repetari. Datele sunt prelucrate statistic (A. Komarov et al., 2000).
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REZULTATE SI DISCUTII

Investigatiile respirometrice au demonstrat, cd formarea dioxidului de carbon prin inducerea cu
glucoza variaza intre 12,8- 17,6 mkg C-CO2 g'lora! inasolamentul cu lucerna (fig.1) i intre 9,6-14,6
mkg C-CO, g'ord" - in asolamentul fard lucernd. Cele mai mari cantititi de dioxid de carbon le
produceau microorganismele din solul asolamentului cu lucernd si, anume, la fertilizarea indelungata a
lui cu ingrasdminte organice. Acest fapt, probabil, poate fi explicat prin proprietatile fizico-chimice
diferite ale cernoziomului studiat, capatate in urma fertilizarii.
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Variantele experimentului

Fig. 1. Respiratia indusa de substrat a microorganismelor la incubarea solului cu glucoza

Dinamica cercetarilor a relevat legititi similare de emisie a CO, pe parcursul anilor de studiu.
Microorganismele dinsol metabolizau o mai mare cantitate de glucoza in probele de primavara, cand respiratia
lor atingea cote maxime, in timp ce in cele de vard, respiratia indusa de substrat a microorganismelor
incetinea considerabil, iar in cele de toamna se Inregistra o inviorare repetatd la producerea dioxidului de
carbon. Cutoate cd intensitatea de formare a dioxidului de carbon 1n aceasta perioada era superioara celei
de vara, aceasta ceda totusi cu mult probelor de sol, prelevate primivara (fig. 2).
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Fig. 2. Dinamica sezonierd a respiratiei comunitatilor de microorganisme in anul 2007
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Sub actiunea antibioticilor s-a produs o reprimare diferentiatd in producerea dioxidului de carbon.
Atunci cind actiunea concomitentd bactericid + fungicid a constituit 55-69%, cele mai mari cantitati de
dioxid de carbon produs au fost Inregistrate la administrarea 1n sol a bactericidului: 8,2-14,4 mkg C-
CO, g'ord"! —in asolamentul cu lucernd si 5,8-10,5 mkg C-CO, g'ord™" — in asolamentul fard lucernd
sau, in general, circa 62,78-79,45%, fapt ce indica o respiratie bacteriand minora in cernoziomul studiat:
3,7-4,4mkg C-CO, g'ora” —1nasolamentul cu lucerna si 2,9-3,6 mkg C-CO, g'ord" — inasolamentul
fara lucerna (tab.1).

Tabelul 1
Reprimarea respiratiei induse de substrat (mkg C-CO, g'ora’), raportul ciuperci:
bacterii §i unele proprietdti fizico-chimice ale cernoziomului tipic cu continut
moderat de humus (media pe 3 ani)

. Humus, Antibioticul Raportul
Varianta % | “N|PH [Tactericid | fungicid ciu;;erci : bacterii

Asolamentul cu lucerna

Martor 3,0 8,60 8,2 |8,5+0,42 4,4+0,15 1,89

Fond mineral 3,0 7,03 18,2 |8,2+0,46 4,4+0,14 1,82

Fond organic 3,3 4,8 18,2 114,1+0,63 (3,9+0,19 3,57

Fond organo-mineral 3.4 44 18,3 [14,4+0,69 (3,7+0,17 3,87
Asolamentul fara lucerna

Martor 2,8 7,17 (8,2 |5,8+0,23 3,4+0,17 1,69

Fond mineral 2,9 6,10 [8,2 [6,6+0,28 3,6+0,10 1,83

Fond organic 3,2 4,49 18,2 |10,5£0,30 |2,9+0,14 3,55

Fond organo-mineral 3,1 4,20 (8,3 110,4+0,47 13,5+0,13 2,94

Raportul ciuperci : bacterii a fost de 1,89-3,87 in solul asolamentului cu lucema si de 1,69-3,55 —1n
solul asolamentului fard lucernd. Cele maimari valori ale raportului ciuperci : bacterii au fost inregistrate
in solul cu ingragaminte organice.

Prin urmare, la studierea respiratiei induse de substrat a fost inregistrat aportul dominant al ciupercilor
(62,78-79,45%) in respiratia totald a comunitatilor de microorganisme edafice (fig.3). Constatind ca,
rezultatele obtinute de noi, sunt comparabile cu cele mentionate pentru cemoziomurile altor tari, remarcam
cd in solurile traditional arabile au fost stabilite valori mici ale raportului ciuperci : bacterii, de numai
0,5-0,6 (H. Velvis, 1997), iar in cele de pasune -1,0 (A. West, 1986), pe cind in solul padurilor de
conifere valoarea raportului respectiv alcatuia 1,1, iar in prerii— 13,5 (V. Bailey, J. Smith, H. Jr Bolton,
2002). In literatura este formulati ipoteza precum, ci in solurile cu dominarea microorganismelor
fungice se asigura o mai bund mentinere a fondului de carbon din sol (V. Bailey, J. Smith, H.Jr Bolton,
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Fig. 3. Raportul ciuperci: bacterii din masa microbiand a cernoziomului tipic
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2002),iar Invelisul vegetal sipH-ul sau au o importanta deosebita in formarea compozitiei structurale
a comunitdtilor de microorganisme edafice (E. Blagodatskaya, T. Anderson, 1998). Astfel, insolurile
cu diferite valori ale ph- ului (3,0-7,2) din Germania s-a stabilit, cd valoarea raportului ciuperci : bacterii
diminua considerabil la sporirea pH-ului. In aceste soluri la pH 3 valoarea raportului ciuperci : bacterii
alcatuia 9, iar la pH 7 — era egald cu 2 (H. Velvis, 1997). Spre deosebire de alte soluri, unde raportul
ciuperci : bacterii sporea odatd cu sporirea raportului C : N din sol (E. Ingham, K. Horton,1987), in
experientele noastre interdependenta dintre valoarea raportului ciuperci : bacterii i valoarea raportului
C :N dinsol se caracterizeaza ca o dependenta corelativa invers proportionald medie, la care coeficientul
de corelare r=-0,61. Avind in vedere proprietatea de tampon 1naltd a cernoziomului studiat, vis-a-vis
de semnificatia ph-ului, putem considera aceasta afirmare (pentru investigatiile de fatd) adevarata
doar conventional.

CONCLUZII:

- S-a stabilit aportul dominant al respiratiei ciupercilor (62,78-79,45%) fata de cantitatea totala de
dioxid de carbon, produs de microorganismele din solul asolamentelor furajere, de aceea consideram,
ca comunitatile de microorganisme din cernoziomul studiat sunt constituite preponderent din ciuperci
(microorganismele eucariote).

- Valoarea raportului ciuperci : bacterii a constituit 1,89-3,87 in solul asolamentului cu lucerna si
1,69-3,55—1insolul asolamentului fard lucernd. Cele mai mari valori ale acestui indice au fost inregistrate
in solul cu Ingrasaminte organice al asolamentului cu lucerna. Valorile raportului ciuperci : bacterii se
modificau 1n functie de valoarea C : N din sol.

- Asolamentele furajere au avut un impact pozitiv asupra formarii compozitiei structurale a
comunitatilor de microorganisme edafice si asupra ponderii ciupercilor Inrespiratia lor.

Lucrarea a fost indeplinitd 1n cadrul Proiectului republican ,,Evaluarea ecologica a capacitatii de
reglare microbiologica a mediului din solul agrocenozelor si culturilor permanente”, 2007-2008.
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QDPDPEKTUBHOCTb BAKTEPU3ALUMUN CEMAH NWIEHUUDbI
APOBOM HOBbIM LUTAMMOM AZOTOBACTER
CHROOCOCCUM T79

E. KHPHYEHKO', /. THTOBA? C. KOIL[b'

"Hnemumym usuonozuupacmenuii u 2enemuku Hayuonanorou akademuu nayk Yxpaunul,
2Unemumym muxpobuonoeuu u eupyconrozuu um. /1.K.3aboromnozo
Hayuonanvnou akademuu Hayk Ykpaunul,

Abstract. The efficiency of the pre-sowing treatment of spring wheat seeds by Rzotobacter chroococcum
T79 on the physiological parameters development as well as on plant productivity and also the amount of
nitrogen-fixing rhizospheric microorganisms were studied. The efficiency of the inoculation suspension action
was shown in the intensification of plant growth, plant vegetation part formation, in chlorophyll and sugars
content in leaves, in the wheat yield, and also in the amount of a diazotrophic microorganisms population in
wheat rhizosphere.

Key words: Azotobacter chroococcum T79, Nitrogen-fixing rhizospheric microorganisns, Pre-sowing treatment
of seeds, Spring wheat, Wheat yield.

BBEJIAEHUE

OnHUM U3 aKTyalbHBIX HAITPABICHUN Pa3BUTHS COBPEMEHHOTO 3EMJICICITHUS SIBIISICTCS CO3aHUE
MHUKpPOOHBIX OHOTEXHOJIOTHH, CIIOCOOCTBYIOIIUX MHTCHCU(DUKAIMU CEIbCKOX03SHCTBEHHOTO
MIPOM3BOJICTBA U COXpaHEHUIO TuIonopoaus nous (B. CMipHOB 1 ap., 2002; B. Tlatuka u ap., 2003; A.
Salantur u ap., 2006). TlouBeHHbIE MUKPOOPTraHU3MBI poaa Azotobacter XapaKTepHU3YHOTCH
MOJIOKHUTEIBHBIMU P PEKTaAMU ICHCTBISI HA PACTCHHS, CPETH KOTOPBIX OTPEACIAIOIIUMU SIBIISTFOTCS
CIOCOOHOCTS K (PUKCAIIMH MOJICKYIIIPHOTO a30Ta arMOC(ephl, CHHTE3Y BEIleCTB TOPMOHATIBHOM 1
aHTHOMOTHYECKOH mpupossl, BuTaMuHOB (B. [latuka u ap., 2003; E. LlaBkenosa u np., 2006), mosTomy
MEPCIEKTUBHBIM SIBIISICTCS M3y4YCHHE BO3MOXKHOCTH HCIOJIb30BAHHS 3TUX MHUKPOOPTaHHU3MOB B
MPAaKTHKE PaCTCHUEBOJCTBA U OHoorudeckoro semueaenus (B. CmipHos u np., 2002; B. Ilatuxa u
ap., 2003; E. Haskenosa u ap., 2006).

Lenbro naHHOM pabOTHI OBLIO U3YUCHUE BIUSHUS OAKTEPH3AIMU CEMSH IIICHHULIBI IPOBOY HOBBIM
mTaMmmMoM Azotobacter chroococcum T79 Ha pa3BuTHE W ypoxaill pacTeHHH, OMOJIIOTHYECKHE
MOKa3aTeu pU30CchepHOI MOUBHI.

MATEPUAJ 1 METOIbI

Ilramm 4. chroococcum T79 BblAeNCH METOAOM aHANUTUYECKOH CENEKIIUM U3 YEPHO3EMHOU
noussl [lonrasckoil obnactu (Ykpauna) B otjene cuMOHOTHYECKOl azoTdukcanuu MHCTUTYTA
¢usuonoruu pacrenunit u reneruku HAH Ykpaunsl (MOPI HAHY) (C. Koup u np., 2003). [Tiuenuna
sipoBast (Triticum aestivum L.) coptoB Pannsis 93 (2003 r.) u KonmnexktuHas 3 (2004 .). Kynsrypy
OaxTepuii BRIpalIMBaiu Ha MUTATENbHON Oe3a3otuctoit cpeae mbdu (B. Iatuka u ap., 2003) npu
temneparype 28 °C B reuenue 3 cyrok. CeMeHa ONbITHOIO BApHaHTa 3a Yac JI0 T0ceBa OAKTePH30BaTH
mrraMMoM A. chroococcum T79 (108 xn/mit), KOHTPOIBLHOTO — 0OpadATHIBAN BOIOH.

BererannoHnssle onbITE TpoBo N Ha mioniaake MOPI HAHY npu npupoJHBIX OCBEIICHUN U
TeMIIepaType B 7-KpaTHOW IMOBTOPHOCTH I10 BapHaHTaM B 9-KMJIOTpaMOBBIX cocynax Barnepa Ha
MOYBEHHOM CyOcCTpare, CoAepKallleM OCHOBHBIC MAaKpO3JIEeMEHTH — (ocdop, a30T, kanuit u pH
cootBercTBeHHO — 0,28;1,32;0,81%, 6,9 (2003 1.) 1 0,25;0,28;0,21%, 6,6 (2004 1.). OTOOPHI pacTeHHit
¥ pu30C(epHOIi TTOYBBI MPOBOIUIIHN Ha TIPOTSHKEHUN BEereTaluu pacTeHnil. OlleHuBaIu THHAMUKY
HaKOIIJICHUSI BET€TAaTUBHONW MAacChl PacTEHUSIMHU, COAEpKaHUE XJIopoduiia mo ApHOHY Hocle
9KCTPAKINH PaCTUTEIBHOTO MaTepuana B quMmeruicyiabdokeune (J. Hiscox, R. Israelstam, 1979),
BBIPAXaJIH B MI' Ha IPaMM ChIPOI TKaHU JINCTHEB U CaXapoB B IUCThsX Mo [lounHky (1976), BRIpaxanu
B IIPOILIEHTaX B [IepecyeTe Ha IIIOK03Y, 38pPHOBYIO MPOIYKTHBHO CTh MIEHHUIIBI. J[11s ydeTa KonmryecTa
a30T(HUKCUPYOMIIX MUKPOOPTaHU3MOB B PU30C(epHOM MOUBE HCTIOIB30BATN METO MOCIIEI0BATEIHBIX
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pazBeaeHuii (A. Herpycos 2005) ¢ gaapHEHIIIMM BEICEBOM CyCIICH3UM Ha IUTATENIBHYIO CEIEKTHBHYIO
06e3a30TUCTYI0 cpedy OMmOM U MOACYETOM KOJHUUECTBA KOJIOHUEOOPa3yHIOMUX €IUHHUI]
MHUKpPOOPraHU3MOB. POCTCTUMYNHPYIOLIYIO aKTUBHOCTb PU30 C(hepHOI TTOUBBI ONPEAEIISIIN METOIOM
¢urorecros nno I'pogsunckomy (1991).

[oneBoii ONBIT MPOBOIMIIM Ha 6a3e HayyHO-Ipou3BoAcTBeHHOro oTAena UDPI" HAHY (cmT.
I'meBaxa, Kuesckas 001.) Ha cBETIO-CEpOH OMOA30JICHHOI JierkoCcyruHUCTON mouse. ITnomans
OMBITHBIX y4acTKOB 10 M2, MOBTOPHOCTH B BapuaHTax 4-kparHas. OObEeKT — NIIEHHIIA POBasi COPTa
Pannss 93. Bakrepuzaliiio ceMsH MpOBOIIIN TIepes] moceBoM B o3¢ 100 Mt cycrieH31n Ha TeKTapHy 1o
HOpPMY CEeMsH HpH TUTpe KynbTypsl He MeHbmie 10%ki/mi. BererarnBHylo Maccy pacTeHHd M
a30T(UKCUPYIOIIYI0 AKTUBHOCTb PU30C(HEPHBIX MUKPOOPTAHU3MOB (ONPEACISUIN alleTUIEHOBBIM
MeronoM o Hardy c¢ coasr. (1968) na npubope “Chromatograf 504” (Ilonbmia, “Mera Elwro”)),
OLICHUBAJIH B (pa3y BBIXOIA B TPYOKY U KOJOIIEHUS—HAYAJIa [IBETEHUS. Ypoxkaii codupanu koMOaiHOM.
CTaTUCTHKY BBINOJIHSUIN C UCTIONb30BaHUEM IporpaMMsl Statgraphyc Plus.

PE3VJIBTATBI 1 OBCYXK/IEHUE

[pu GakTepr3aliv CeMsH MIIEHHUIIBI ITaMMOM A. chroococcum T79 oTMedeHO CTUMYIMpYToLee JeicT-
BHE OaKTepHii Ha POCT U pa3BUTHE pacTeHui (Tabn. 1): akTUBHO (popMuUpoBanack Haj3eMHasl Macca U,
0C00eHHO, KOpHEBAsI CHCTEMA, YTO CBSI3aHO CO CIIOCOOHOCTHIO OaKTepHii pora Azotobacter CHHTE3pOBATh
BEILIECTBA TOPMOHAJIBHOI U, TIPEYKJIE BCETO, ayKCHHOBOMH ITPHPOIBI,  TAKKE LENBIA KOMILIEKC IPYTHX POCTaK-
TUBHUPYIOIMX BEIIECTB — BUTAMUHOB, aMiHOKUCIOT (B.Iaruka u nip.,2003; E. LaBkenosa u ap., 20006).

Tabmna 1
Brusnue unoxynayuu ceman nuwenuysl aposou Azotobacter chroococcum 179 na
Gopmuposanue gecemamugHoOl MACCbl U INIEMEHNMOE CIMPYKNYPbl YPOXUCASL PACH eHUAMU

Pannsa 93 Komnexmusnas 3
Macca Macca
. | Macca kopHns, o
Bapuanr Haa3eSMHOM v Haa3eMHoW |Macca KopHs, T
JacTu, T YacTH, T
(haza KymeHus
KonTpons (Bona) 1,63++0,19 0,28+0,04 1,47+0,07 0,30+0,02

A. chroococcum T79 2,52+0,25% 0,49+0,06* 1,57+0,07 0,37+0,02*
(haza BBIX0/1a B TPYOKY — HAuaI0 KOJIOIIE HUS
KonTponb (Bona) 8,33+£0,75 1,42+0,03 2,53+0,02 0,90+0,03
A. chroococcum T79 11,31+0,78* 1,50+0,15 2,95+0,07* 0,93+0,03
(ha3a MoITHOI cHenocTy 3epHa
KomuuectBo |Macca 3epen B| KonmuectBo | Macca 3epeH B

3€peH B KOJIOCE KOJIoCE 3epeH B KOJIoce KoJoce
KouTpoas (Boaa) 22.0+1,1 0,86+0,04 11,4+0,2 0,40+0,01
A. chroococcum T79 25,5+1,5% 0,94+0,08 14,1+£0,4* 0,52+0,02*

BakTepusaiys okasbiBalia MOJIOKUTEIHHOE BIMSHIE HAa HAKOIIJICHUE 3eJIEHBIX (POTOCHHTETHUECKUX
MUTMEHTOB BJIMCTBSX MiIeHU b Cofepikanue XJI0popHilIay pacTeHHI OIIBITHOIO BApHAHTa B a3y
TpyOkoBanus coctaBuiio 1,79+0,01 u 2,87+0,01 mr/r nmucteeB mist coptoB KomnektuBHast 3 u Pannsis
93, uto Ha 22 u 10 % npesbltano mokazarenu KoHTpos (1,47+0,02 u 2,60+0,01 Mr/r aucTheB), 4TO
MOXET CBHJIETEIILCTBOBATh 00 MHTEHCH(UKAIIMU (POTOCHHTETHYECKOW akTUBHOCTH pacTeHuit (T.
Mamgunna u ap., 2006), 06pa3zoBaHNM BeTeTaTUBHON Macchl U yposxkas (Tabi. 1). [lomyueHHsie HaMu
pe3yNbTaThl COMIACYIOTCS C pe3ylbTaTaMH, YKa3bIBAIOIIMMH Ha TOJIOKUTENbHOE BIHSHHE
OakTepU3aIy CEMSIH 36pPHOBBIX KYNBTYp a30T(ukcupyromumu oakrepusmu (B. Ilaruka u ap., 2003;
A. Salantur u p.,2006). IlepBHuHBIMU IPOAYKTAMH (POTOCHUHTETUUECKON NEATEIBHOCTH PACTEHU
spisttorest yrieBoasl (T. Iaguuna u ap., 2006). YcTaHOBIEHO, YTO B pe3ynbTaTe OakTepu3aluu
CeMsIH TIIEHUIbl MHTCHCU(PHUIIMPYETCs TPOoIlecC HAKOIUIEHNs caxapoB B JIMCThsAX. [lns copta
KomnnexTuBHast 3 (ONBITHBIA BapuaHT) cozlepikaHHE caxapoB B (as3bl KYIIEHHS W TPYOKOBaHHS
cocrabisiio cootBeTcTBEHHO 0,51 11 0,37 % B mepecyere Ha IIIOKO3Y, 4TO B 2,9 1 3,7 pa3 mpeBbIIIaio
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koHTpousibHbIe 3HaueHus (0,17 u 0,10 % cooTBercTBeHHO). ComepikaHue caxapoB B JUCThIX COPTa
Pannss 93 B hasy MonouHo-BoCcKOBOH criesocTH 3epHa cocTtaBmiio 0,09 % B mepecuere Ha TIIOKO3Y,
410 B 1,8 pa3 mpeBbIIago KOHTPOIbHBIN Moka3zarens (0,05 %).

AHanus CTpyKTypbl ypoxkast ieHU1bI copToB Pannss 93 u KonnekTusHast 3 3aCBUACTEIbCTBOBAI
yBeJIMYEHHE MOKa3aTesel KOIMUeCTBA M MacChl 3ePeH B KOJIOCE PaCTEHUI ONBITHOIO BapuaHTa Ha 16
n 9 %, 24 1 30 % cooTBeTcTBeHHO (TabM. 1).

YCTaHOBNEHO NMOJIOKUTEIBHOE BIMSIHIE OaKTepU3alMU CEMSH IITaMMOM A. chroococcum T79 Ha
OMOJIOrNYe CKHe MOKa3arelIi ITOYBbI, & HMEHHO, KOJIMYE CTBO a30T(HKCHPYIOIIMX MUKPOOPTaHU3MOB 1
POCTCTUMYIHMPYIOUIYIO aKTUBHOCTH pU30C(EepHOIi MOUBHI (TA0IM. 2).

Tabmina 2
Bauanue 6axmepuzayuu ceman nuwenuyovr wmammom A. chroococcum T79 na xonuuecmeo
ouazompogho8 u poCmMCmuUMyaIupyIoOwyIo aKmueHoCms pU30CchepHoll nOUGbl N eHUYbI

Panwussn 93 I Konnexmuen as 3
@daza pa3BUTUS PaCTEHUN
MOJTHOMN MOJTHOM
KYIIIEHAST Bblxogla P | cnenocm Ky EHUsT BI)IX06Z[a P | cnenoctu
Bapuanr TpyOKy 3epHa TpyOKy sepHa
Konuyecrro xomonueo 6pasyromux eananll (KOE) MukpoopranmsMos / T
a0COJIIOTHO CYX0# TOYBBI
10° ki 10° kn 10 kit 10" kn 102 kn 10% ki
I 9,1+0,9 24,7409 1,5+0,1 11,9+£1,2 12,4+1,0 48,8+6,7
11 12,9+0,9* | 332+1,7* 1,7+0,1 15,842,0 16,3+04* | 87,9+9,6*
PocTcrumynupyroiias akTHBHOCT b pU30C(epHOI 104 BbI
(TecT-00BEKT — Kpe CC- CaJl aT, Maca IMPOPOCTKA, MT)
I 10,4+0,2 19,740,5 29,2+0,7 7,540,5 13,0+1,3 13,0+1,3
II 11,0£0,1* | 20,5+0,1 30,6+1,0 11,6+1,4* | 233+£1,0% | 23,3+1,0*

IMpumeuanue: I - 06paboTka ceMsH Bonoi (koHTpons), 11 — nHOKymsuus A. chroococcum T79

B pusocoepe copra Pannsia 93 B hassl kymeHust 1 TpyOkoBaHus nokasarens KOE yBenuumics Ha
42 11 34 %, 4T0 MOXKET CBUIETEIILCTBOBATH O BHEJIPEHNUH B pU30C(epy 3HAYMTEIBHOTO YHCla MUKPOOHBIX
€MHULL, TPUCYTCTBYIOIIMX B MHOKYJISIMOHHOH cycrien3un. st copta KomnektuBHas 3 KOJIMUECTBO
a30T(UKCUPYIOIIMX MUKPOOPraHU3MOB Bo3pocio B 1,3 u 1,8 pa3 (Tabum. 2). B mouse, B3sTOI /15 aHaM3a
nocie coopa ypoxasi MIeHUIIbI, KOJMYECTBO J1Ua30Tpo(OB MPEBBIIIANIO TOKa3areb KOHTPOJs B 1,1 u
1,8 pa3, 4TO yKka3pIBaeT Ha aKTUBHOE PA3BUTHE MOMYJISIIIMKA aTPOHOMUYHO MOJIE3HBIX pU30C(hEpHBIX
a30T(UKCUPYIOIIUX OAKTEPHIA U MOKET CBUIIETEILCTBOBATE 00 YITyUIIIEHUH SKOJIOTUYE CKOTO COCTOSTHUS
TIOYBHI [PHY UCTIOJIL30BaHWH OaKkTepu3auy ceMsH. Ha pr3ocdepHoii mouse OIbITHBIX BApUAHTOB Ooliee
AKTUBHO Pa3BUBAJIMCH MPOPOCTKH Kpecc-canara (Taln. 2), 4TO MOXKET YKa3blBaTh HA HAKOTICHHE
POCTaKTHBUPYIOIIUX BEIIE CTB, MOBBIILIEHUH POCTCTUMYIMPYIOIIEH aK THBHO CTH pU30C(EpHOI TOYBBI U
Ha OTCYTCTBHE TOKCHYECKOTO JICHCTBUS Ha TIOYBY OaKTepHil-MHTPOIY1IEHTOB.

Pesynbrarhl mosieBbIX MCClIeJOBaHUN ToKa3anu (Tabm. 3), 4To pacTeHHs ONBITHOIO BapHaHTa
XapaKkTepU30BAIMCh HTHTEHCHBHBIM POCTOM U HAKOTJIEHHEM HaJI36MHON Macchl, KOTOpasi B pa3HbIe
BereTalMOHHbIC TIEPHOIbI TPEBBIIIAIIA KOHTPOILHBIH Noka3arens Ha48 n23 %. Asoruxcupyromas
aKTUBHOCTBH PHU30C(HEPHOTO KOMIUIEKCA MUKPOOPTraHU3MOB OMBITHOTO BapUaHTa, MPU STOM
yBeJInuYnBasach Juib Ha 16 u 11 %, 4To MOXET CBUAETEIHCTBOBATH O 0Ojiee BaKHOM BIHMSHHUH
JAaHHOTO IITaMMa, KakK MpojylieHTa ouosnornyecku akTuBHBIX BemiecTB (Ilatuka B.IL. u ap., 2003;
IlaBkenoBa E.A. u ap., 2006), oxa3bIBaIOIUX NPsIMOE TOPMOHAIBHOE BIMSHUE HAa PAacTCHUS.
Pe3ynbrarom moyoKUTeNbHOTO BIUAHUA A. chroococcum T79 crano yBennueHue ypoxas 3epHa Ha
10,9 % (2,98 w/ra) mo cpaBHEHUIO C KOHTpoJeM (Tadn. 3).

BBIBO/bI

HpeIICTaBJ'IeHHLIe HaMHU PE3YJIbTAThl YKA3bIBAIOT HA NEPCHECKTUBHOCTDH UCIIOJIB30BAHUS HOBOTO
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Tabmina 3
Brusanue npeonocesnoti bakmepuszayuu cemsaH nuienuywvl apogou copma Paunsas 93
Azotobacter chroococcum T79 na ¢hopmuposarue Had3eMHOU MAcCCyl, Ypoxcas pacmeHul u
a3omuKCUpYIoOW Yo aKkmusHoOCmMsd pU30CHEPHbLX MUKPOOP2AHUSMOS8 (M0N0t ONnbvlm)

N A3zoTdukcupyromnias akTHBHOCTh
Macca Hag3eMHOM YacTu
Bapuant pacteHus, r pu30chepHBIX MUKPO OPraH U3MOB,
’ umoins C,Hy / (pactenue-uac)
¢a3za BeIXx0J1a B TPYOKY
KouTtposb 2,08+0,20 0,68+0,11
A. chroococcum T79 3,08+0,25% 0,79+0,03
(daza koo eHust

KoHTpoJib 3,35+0,46 0,79+0,04
A. chroococcum T79 4,12+0,39 0,88+0,06

(1)833 MMOJIHOM CIIeI0CTH 3€pHaA

. npubaBka ypoxas
ypoxawm, 1/ra wra %
KonTpoJib 32,53 0 0
A. chroococcum T79 35,51% 2,98 10,9
HCP 0.05 2,71

mramma 4. chroococcum T79 i nipeAnoceBHO# 6akTepu3aluy CeMsH MIISHUIIBI IPOBOM C LETIbIO
AKTUBU3AIMKA PAa3BUTHS PACTCHUM, MOBBINICHUS MX 3€PHOBOM MPOMYKTUBHOCTU U YIyYIICHUS
9KOJIOTMYE CKOTO COCTOSIHUSI pU30 C(hepPHOH TTOUBBI.
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YAK 633.18:631.53.559

HOPMbl BbICEBA U YPOXAMHOCTb COPTOB PUCA

C. KYPBAHOB, [THAHA MAT'OMEJ/[OBA
Q@I'OY BIIO «/[acecmanckas 20cy0apcmeeHHas CelbCKOXO03AUCMBEHHASA AKAOeMUSL»

Abstract. Intensive rice varieties Leeman, Regul and Daghestan2 have been investigated. After using a shorten
regime of irrigation ithas been established that the reduction ofa standard quantity of seeds from6,0 to 4,5 million
of germinating seeds per hectare does not decrease the productivity (crop capacity) and quality of cereals.

Key words: Sowing norm, Irrigationregime, Rice varieties, Yield structure, Seeds quality.

BBEJIEHUE

U3ydens! mHTEHCUBHEIE copTa prca Jluman, Peryn u Jlarecrasn 2, BeIpanuBaeMble Ha 3aCOJICHHBIX
3eminsix PecryOmiku JlarecraH. YCTaHOBIIEHO, UTO MPU YKOPOUEHHOM PEXKHME OPOILIEHHUS COKpaIeHHE
HOPMBI BbiceBa ¢ 6,0 70 4,5 MJTH. IIT. BCXOXKHUX CEMsH Ha | ra HE MPUBOAUT K CYIIECTBEHHOMY
CHIDKCHHIO (oTocHHTeTHYecKoro notenuuana u KIIJ, . pocra u passuths pacTeHuii puca,
YPOXKaHHOCTH W KA4eCTBa 3E€PHA, HO CHUIKACTCS MOPAXKCHHOCTh PACTEHUH MHUPUKYISIPHO30M U
9KOHOMUTCA 25% MOCEBHOTO Marepuara.

MATEPUAJ 1 METOIbI

OKCIepUMEHTaIbHas 4acTh HccaenoBaHuil nmposoaunack Ha 3emisix OIIX «Ilyts JleHuHay
Kuznsipekoro paitona B 2000...2003 rr. [TouBbI OIBITHOTO Y4acTKa JIyTOBBIE TSDKEJIO CYTJIMHUCTBIE, HA
TSDKEJBIX aJTFOBHAIbHBIX CyIIIMHKAX. J|aHHbIE aHAIM30B BOIHOW BBITSKKH YKA3bIBAIOT Ha CHIIBHYIO
CTEIEHb 3aCOJICHUsSI IOUBOTPYHTOB, HaunHasi ¢ 14...20 cM. CoznepkaHue BOIOPACTBOPUMBIX COJIEH
(cyxoit ocrarok) konebnercss B mpenenax 0,6...1,1%. Conepxanue rymyca B JIyToBoil mouse
HeBbIcokoe — 1,5...2,7%, moaBmkHOTO ocdopa 1 0OMEHHOro Kanus CpeiHee, COOTBETCTBEHHO 25...28
u 200...300 mr/kr nouBsl. Peakius cpensl ciabomenoynas (pH = 7,5), rpyHTOBBIE BOABI c1ab0
MHHepaJIn30BaHbl U 3ayieraloT Ha ryoune 1,7...2,0 M. [IOTHOCTBH ClOXEHHUS BEPXHETO
KOpHeoOHTaeMoro cios - 1,35 T/M%, 4To B KOMIUIEKCE ¢ TepeyBiIaKHEHHEM MTOYBEHHOTO MPOQHIIS
00yCIIOBTIMBAET HU3KYIO BOAOIPOHHUIIAEMO CTh, IPH 0011el mopuctocTr— S1...56%.

Knumar paifona uccrnenoBanuil octpo3acyuuiusslif, 3HaueHne I TK CenstHuHOBa B mpepenax
0,24...0,43 1 xapakTepu3yeT yBIaKHEHHOCTh TEPPUTOPUH Kak Cyxyto. [To oOecriedeHHOCTH 0caikaMu
2000 rox 6611 OMM3KUM K cperHeMHorosieTHel HopMe (154 mm), a B 2001...2003 rr. cymma ocaikoB
3a BereTalOHHBIN IIEpHo/1 ObljIa CYyIIEeCTBEHHO HIDKE CPETHEMHOIOJIETHETO YpOBHA (79,2...94,1 MMm).

B cooTBeTcTBUM ¢ TpeOOBaHUAMHU METOAMKH ONBITHOTO fena b. Jlocnexosa (1985) u meTonuku
TI0JIEBOTO OITBITA B YCJIOBHSIX opoleHus (MeTo 1Ka IoJIeBoro OIbITa B yCIOBUSX opolieHus, 1983)
OTIBITHI ¢ copTaMu puca Jluman, Peryn u Jlarecran 2 conpoBoxaIich (peHOIOrMYe CKUMHU HaOIone-
HUSAMH, OMOMETPUYECKMMH Y4YeTaMH, aHaJlU30M IIOYBEHHBIX M PAaCTUTEIBHBIX 00pa3IoB.
Texnonornueckue kauectra 3epHa onpeaensuiuch 1o [OCT 9353-90 «3epHoBbie KynbTypbi» (1990).
Maremarndeckass o0pabOTKa JaHHBIX 10 YPOXKaWHOCTH 3€pHa MPOBOJMIACH AWUCIIEPCHOHHBIM
mertonoM b. Jfocriexora (1985).

PE3VJIBTATBI 1 OBCYXK/IEHUE

Kax npaBuiio, BeIc€BalOT OKOJIO 6...7 MIIH.IIT. BCXOKUX CeMsH Ha 1 ra, Ho B yciioBusx Jlarecrana
JaHHBIE 110 HOPME BbICEBa MPOTHUBOpeurBbIie. Tak, Mo gaHHbIM yueHHBIX [larectanckoro HUMCX
(H. Maromenos, 2006) onTuManbHON HOPMO# BbICEBa SBIISIETCS 7 MIIH. IIT. BCXOXKUX CEMSH Ha 1 ra,
apesynsrarsl b. Kacumosa (1996) cBUIETENBCTBYIOT O CHIPKEHUH 3TOM HOPMBI J10 4,5 MITH.IIT/Ta.

N3ydaeMble HaM1 HOpMBI BbiceBa ceMsH (3...6 MJIH.IIT/Ta) CPaBHUBAEMBIX COPTOB OKa3bIBAJIH
CYIIIECTBEHHOE BIIMSHUE HA TYCTOTY CTOSHUS PACTEeHUH M UX MPOAYKTUBHYIO KYCTUCTOCTh. YUeT
KOJIMYECTBA paCTEHUH 1 MPOAYKTUBHBIX CTeONIel MoKa3a, YTo MPH HOPMeE BbICEBa 6 MIIH. IIIT/Ta BCe
copTa MMeJly Jydlire abCcoMoTHbIE TToKa3aTeny. He3aBucumo ot copTa, yMEeHbIlIeHIe HOPMBI BbICEBa
Ha 25% TpOBOIMIIO K CHIXKEHHUIO TYCTOTHI CTOSIHUS Ha 5,5% 1 KoJruecTBa MPOAYKTHBHBIX cTe0me
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Ha 4,2%. YMeHblIeHHEe HOpMBI BbiceBa Ha 50% CHMKaeT I'yCTOTy cTOosiHUS Ha 15,3, konudecTBo
MPOAYKTUBHBIX cTebel — Ha 8,3%, HO KyCTUCTOCTh IPH 3TOM Bo3pacTaet ¢ 1,91 no 2,07.

Bornee niacTHYHBIM B 9KOJIOTMYE CKOM IUIAHE OKa3alics copT JlarectaH 2, KOTOPBIH HMeI JIydline
MOKA3aTeJY U [0 TYCTOTE CTOSHUS, ¥ IO KOJIMYE CTBY MPOTYKTUBHBIX CTEQIEH P BCEX HOpMAaXx BHICEBA.

W3ydenue mpo1omKuTeNbHOCTH (Da3 pa3BUTHS COPTOB B CBSA3H C MPUMEHIEMBIMI HOPMaMH BHICEBA
TI0Ka3aJ10, YTO CHIDKeHHE ee Ha 25 1 50% yBeTM4HBaeT MpoIoIDKUTEIBHOCTD BET€TallMOHHOTO TIEpro/ia
Ha 2...6 1Hel, B OCHOBHOM 3a CYET YIMHEHHs (a3 MOJIOYHON M BOCKOBOM CIENOCTH 3€pHA.

YMeHbIIIeHHEe HOPMBI BbICeBa Ha 25% HE OKa3bIBAJIO CYIIECTBEHHOTO BIUSHUS Ha POCTOBBIC
noKasaTteju copToB puca; Ha 50% — cHMXKaeT BBICOTY pacTeHUH B cpeaHeM Ha 17,7% u
cpeaHecyTouHbIH mpupocT Ha 21,1%.

OrmnperneneHne nokasarenei ()oToCHHTETHYe CKOM JIeITeIbHOCTH 110 CEBOB H3y4aeMbIX COPTOB pUca
MOKa3alio, 4To MpH CHUKEHUH ee Ha 25% mJionaap IMcTheB cokpaiiaetcs Ha 6,0%, OI1Ha 0,4% u
KIIQ pap HA 4,9%. DT0 CBUIETENILCTBYET O BHICOKOM MPUCTIO COMIAEMOCTH aCCUMUJIIALIIOHHOTO arapara
M3y4aeMBIX COPTOB K YMECHBIICHHUIO HOPMBI BhIceBa Ha 25%.

[NpumeHeHue MOJIOBUHHON HOPMBI BEICEBA CYIIECTBEHHO CHIDKACT BCE 3TH ITOKA3ATEIIH, HO HAaUOOoIIee
sHaunmo KIIJ, -~ -Ha 19,2%. VI3 cpaBHIBaeMBbIX COPTOB MEHBLIE BCETO PearnpoBail Ha yMCHBIICHHE
HOPMBI BbIceBa copt [larectan 2.

W3ydeHne HAKOTUTCHHS PACTHUTENBHBIX O CTATKOB IMOKA3aJ10, YTO UX KOJIMYE CTBO HAXOMUTCS B TECHOM
KOPPEJSITUBHOM CBSI3H C YPOXKAWHOCTBIO COPTOB, pruueM copT Jlarectan 2 ocrapiseT HauOOIbIIee
KOJIMYECTBO PACTUTENBHBIX OCTaTKOB. YMEHBIICHHUE HOPM BBICEBA MPUBOIUT K CHUKEHHIO HE TOJIBKO
KOJIMYE CTBA PACTUTEIIHHBIX OCTATKOB, HO M U3MEHSET UX COOTHOIICHHIE B CTOPOHY YBEIHUCHHUS JIOJTN
KOPHEBBIX OCTAaTKOB.

HccnenoBanust BEISIBUIIN, YTO HOPMa BEICEBA HE OTIPEICIISICT CTEIICHU M THIT 3aCOPEHUS PUCOBBIX
arpogUTOIEHO30B, HO OKAa3bIBAeT CYNIECTBEHHOE BIHUSIHHE HAa MOPAXCHHOCTh PACTCHHUI
MUPUKYIIpH030M. Hanbombinas ycToH4MBOCTh pacTeHU pruca K MTUPHKYIIPUO3Y HAQTIONACTCS IIPU
HOpMe BbiceBa 3 MJH. 1T/ra. Hanbonee noneepsxeH stoit 6onesnu copt Peryn (55,7%), a meHee
copt arecran 2 —37,9%, 4To cBsA3aHO ¢ ero 60Jiee BEICOKOH YCTOWYMBOCTBHIO K MOJIETAHUIO.

Tabmumua 1
Brnuanue copmos u nopm 6vice8a Ha cmMpyKmypy Ypoxicds U ypOorcauHOCmb puca

Hopma Kon-Bo |Ywucno 3epeH | [lycTo3ep-| Macca | Macca |Ypoxaii-
Copr BBICEBA, | pPACTEHUIl, | B METEIKE, HOCTb, 1000 | cemsH,| HOCTB,

MIH. WT/ra| /M miT. % ceMmsH, I.| r/pact.| T/ra

6,0 x 166 69 11,5 23,3 3,03 5,03

Jluman 4.5 149 70 12,5 23,2 3,11 4,64
3,0 137 68 13,9 23,7 3,20 4,38

6,0 x 160 72 153 25,1 3,44 5,51

Peryn 4.5 156 70 16,7 25,2 3,45 5,38
3,0 131 67 19,3 25,5 3,60 4,71

6,0 x 168 82 9,0 24,7 3,89 6,54

Harectan 2 4,5 161 81 8,5 24,7 3,91 6,29
3,0 148 63 10,1 25,1 3,33 4,93

HCP,_ 0,43

CHmKeHIEe HOPMBI BhiceBa Ha 25% He 0Ka3bIBAJIO CYNICCTBEHHOTO BIIUSHHUS HA MTPOYKTHBHOCTh
MOoCeBOB. YMeHblIeHHe e ee Ha 50% Helenecoo0pa3Ho, Tak Kak ypokaliHOCTb cHUxkaeTcsiHa 17,6%
O CPaBHEHHIO ¢ KOHTpoieM. HanGomnee mpueMiieMbIM SIRISIETCSI BAPHAHT ¢ HOPMO# BhiceBa 4,5 MITH.
IIT/Ta, TaK KaK MPH 3TOM SKOHOMHUTCS MOCEBHOW MaTepuan 0e3 CYIIEeCTBEHHOTO CHHUIKCHUS
MPOTYKTUBHOCTH. VI3 COPTOB MO KPUTEPHIO IPOAYKTUBHOCTH MPES/TIOUTHTENEH copT JlarectaH 2, KOTOPbIi
obe crieurBasl pubaBKy ypoxaitHocTH 3epHa puca Ha 11...26% 1o cpaBHEHHIO C IPYTUMHU COPTaMH.

OnpITaMu yCTaHOBICHO, YTO MEXIy HOpMamu BbiceBa 6,0 U 4,5 MITH.INT. BCXOXKHX CEMSH Ha
TeKTap HEeT CYIIE CTBCHHOW Pa3HHUIIBI M B KAYECTBE 3EPHA, YTO MOATBEPIKAACTCS UCCIACTIOBAHUSIMU 3.
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AnukanoBoii (1988). B uacTHOCTH, HE BBISBIIEHO PAa3HUIIBI 110 OOIIEH CTEKIOBUIHOCTH U OEIKOBOCTH
3epHa, [0 MIIEHYaTOCTH, O0IEMY BBIXOAY KPYIIbI, B TOM YHCIIE U LIEJIOTO S/Ipa, He OBIJI0 OTIIMYKUN U B
KYJIMHApHBIX TOCTOMHCTBaX Kamu. OTINurs B KaU€CTBEHHBIX MOKa3aTelsaX B OOJbIIeH CTeNeHH
3aBHCENId OT COPTOBBIX 0COOEHHOCTEN N3ydaeMbIX copToB. [loiydeHHbIe ONM3KHE Kade CTBEHHBIE
MOKa3arey CBUJETENbCTBYIOT O TOM, YTO IIEHHOE KPYISIHOE ChIPhE MOXKHO MOJYYUTH MPU BCEX
XO3SIHCTBEHHO I1eJ1e CO0Opa3HBIX HOpMaX BbICEBA U3YYaEMBIX COPTOB.

BBIBO/bI

TakuMm 06pa3oM, U3yUueHHE BIUSHIS HOPM BBICEBA MTOKA3aJI0, YTO MEXKIy HOpMaMu BbiceBa 6,0 1
4,5 MITH.IIT. BCXOXHX CEMSIH Ha TEKTap HET CYIIECTBEHHOW Pa3HUIIBI KaK B YPOXKAWHOCTH, TaK U B
KadecTBe 3epHa. Hanboee mpuemMiieMbIM SBISIETCS BApUAHT C HOPMO#t BbiceBa 4,5 MIIH. IIT/Ta, TaK
KaK SKOHOMHTCS 10 CEBHOW MaTepuat, a u3 copToB — Jlarecran 2, KOTOPBINA 00€CIIeYUBACT ITPU ITOM
HOopMe BbiceBa npubaBky 0,91...1,65 T/ra 3epHa 0 CpaBHEHUIO C IPYTHMH COPTaMHU.
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EXOMETABOLITI DE MICROMICETE - STIMULATORI
DE CRESTERE A PLANTELOR

TAMARA SIRBU', S. MASLOBROD?, P. BUIUCLP, SVETLANA BUR TEVA!
!Institutul de Microbiologie sI Biotehnologie al ASM
Institutul de Genetica si Fiziologie a Plantelor al ASM

Abstract: It was demonstrated the possibility of using the micromycetes exometabolites of the Penicillium
gender as growth promoters for triticales. It was established that the exometabolites of the Penicillium sp.65
strain stimulate seeds germination, triticales rootless and cotyledons growth .

Key words: Biological control, Germination capacity, Metabolites, Micromycetes.

INTRODUCERE

Microorganismele elimina diferite substante bioactive (vitamine, auxine, gibereline, enzime, antibiotice,
toxine s.a.), care pot stimula sau inhiba dezvoltarea altor microorganisme sau a plantelor, aparand
astfel fenomenul de stimulare sau antagonism.

Lucrarile privind estimarea eficientei diferitor metaboliti ai microorganismelor utilizati incalitate de
stimulatori de crestere a plantelor au devenit foarte actuale. Este cunoscut faptul, cd aprovizionarea
suplimentara a plantelor cu aminoacizi, vitamine, auxine, gibereline si alti reglatori de crestere prin
metoda prelucrarii semintelor inainte de seméanat sau nutritia suplimentara radiculara i extraradiculara
in perioada de crestere, are un efect stimulator. Tratarea semintelor cu biopreparate are un sir de
avantaje: la aplicare necesitd cheltuieli minime; au toxicitate redusd; este usor de aplicat; sporeste
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imunitatea plantelor fata de fitopatogenii din sol, cit si recolta la hectar (S. Burteva, T. Sirbu, 2003; L.
Volosciuc, V. Chitic,2004; M. Vronschih, 2004; S. Nicolaeva i dr.,2004; A. Mihai, 2004; V. Serghienko
idr,2009; A. Sviridova i dr., 2009).

De perspectiva sunt considerate cercetdrile asupra ciupercilor microscopice, care stau la baza
elabordrilor preparatelor biologice, aplicate in combaterea multor specii de insecte ddunatoare si a
diferitilor agenti patogeni, cat si In calitate de stimulator de crestere a plantelor agricole (L. Colombet,
2006). S-a demonstrat, cd tratarea cu biopreparatele Bactofit, Planriz, Agat-25, Fitosporin protejeaza
radacinile plantelor paioase de putregaiul radicular si duce la marirearecoltei la hectar (T. Semeanina
1dr.,2006; A. Sahibgoreev, 2006). Biopreparatele obtinute pe baza micromicetelor din genul Penicillium,
s-au dovedita fi buni stimulatori de crestere a griului, porumbului, bumbacului (A. Bricalov, E. Scorbina,
2005; H. Hamidova idr., 2007).

Reiesind din cele mentionate, scopul cercetarilor a constat in testarea metabolitilor de micromicete
din genul Penicillium in calitate de stimulatori de crestere la triticale.

MATERIAL SI METODA

Ca obiect de studiu au servit 3 tulpini de micromicete din genul Penicillium, izolate din solurile
Moldovei, care manifesta proprietdti antimicrobiene fata de unspectru largde fitopatogeni (S. Burteva,
T. Sirbu, 2009). Metabolitii micromicetelor au fost testati asupra semintelor de triticale, soiul raionat
Ingen 93, elaborat in IGFP, autori P.I. Buiucli s.a.

Experientele privind determinarea actiunii §i cantitatii optime de metaboliti au fost efectuate conform
metodei [u. Vozneakovskaia (1969, 1989).

Pentru obtinerea exometabolitilor (EM) micromicetele testate au fost cultivate in mediu lichid Czapek
cu glucoza (S. Burteva idr., 2003). Tulpinile au fost cultivate timp de 4 zile la temperatura de 28°C pe
agitator cu 160-180 r.p.m. Dupa cultivare a fost separatd biomasa de lichidul cultural prin filtrare.
Semintele de triticale timp de 24 ore au fost Inmuiate in solutii ce contineau EM (lichid cultural) de
diferite concentratii. Ca martor au servit semintele Tnmuiate In apa distilata. Au fost testate 7 concentratii
(lichid cultural : apa distilata, LC : AD): 100 % LC, 1: 50;1:100;1:200;1 :300; 1 : 400; 1 : 500.
Semintele inmuiate au fost Introduse 1n cutii Petri (cite 25 seminte) In care se afla un strat subtire de
bumbac acoperit cu hirtie de filtru si 10 ml apa distilata. Ulterior cutiile au fost introduse intermostat la
temperatura de 24°C pentru 4 zile. Eficacitatea metabolitilor s-a stabilit (% fatd de martor) dupa
capacitatea de germinare a semintelor, lungimea radacinii principale, lungimea medie a radacinilor,
lungimea medie a cotiledoanelor, lungimea cotiledoanelor + lungimea medie a ridacinilor, masa rddacinilor
verde si uscatd, masa cotiledoanelor verde.

REZULTATE SI DISCUTII

Conform datelor obtinute (fig. 1) s-a constatat, ca metabolitii testati practic nu influenteaza asupra
germindrii semintelor de triticale.
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|E|Penicillium sp. 19 El Penicillium sp. 65 & Penicillium sp.104

Nota: (LC:AD) 1 -100%LC;2-1:50;3-1:100;4—1:200;5—1:300;,6—1:400;7 1—1: 500

Fig. 1. Actiunea exometabolitilor de Penicillium asupra germinarii semintelor de triticale
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O marire nesemnificativa, de 10% fatd de martor, a fost inregistratd in variantele, in care semintele
au fost tratate cu solutie de exometabolifi a tulpinii Penicillium sp. 19 doar la concentratia de 1 : 300.
La utilizarea exometabolitilor tulpinii Penicillium sp. 65, procentul germinarii variaza cu= 7% fata de
martor, valoarea maxima de 7% fiind Inregistratd dupa prelucrarea semintelor cu solutia de EM in
concentratia de 1 : 500. Experientele au demonstrat ca, exometabolitii tulpinii Penicillium sp. 104
aplicati in cantitati mari (100%; 1 : 50), actioneaza ca inhibitori, iar Tn cantitdti mici nu manifesta nici o
actiune asupra germindrii semintelor de triticale.

Rezultatele prezentate 1n figura 2 ne demonstreaza, ca exometabolitii tuturor tulpinilor testate n
concentratii mici (1 :300; 1 : 400; 1 : 500), actioneaza pozitiv asupra dezvoltarii sistemului radicular la
triticale, in concentratii mari Insa actioneaza diferit. Astfel, exometabolitii tulpinii Penicillium sp. 19
actioneaza ca stimulatori ai cresterii sistemului radicular atit in concentratii mari, cit $i mici, inregistrind
o crestere a lungimii radacinii principale cu 17% la concentratia de 100% si de 9% la concentratia de
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Nota: (LC:AD)1-100% LC;2-1:50;3-1:100;4—1:200;5-1:300;6—1:400;71—-1:500
Fig. 2. Actiunea exometabolitilor tulpinilor studiate asupra
cresterii sistemului radicular la triticale

O legitate similara a fost obtinuta si la folosirea exometabolitilor tulpinii Penicillium sp. 65. Fiind
utilizati In concentratii mari, practic,nu influenteaza asupra cresterii ridacinii principale, ci asupra intregului
sistemradicular, iar in concentratii mici, actioneaza atit asupra cresterii radacinii principale, cit si sistemului
radicular in general. Astfel, la folosirea metabolitilor in concentratia de 1 : 500, valoarea maxima a lungimii
raddcinii principale depdseste martorul cu 25%, iar lungimea medie a rddacinilor cu 42,3%.

Exometabolitii tulpinii Penicillium sp. 104, folositi in concentratii mari, actioneaza ca inhibitori, iar in
concentratii mici - ca stimulatori ai cresterii §i dezvoltarii sistemului radicular la triticale. Valoarea
maxima este Inregistrata la utilizarea solutiei de exometaboliti In concentratie de 1 : 300, marcind o
crestere a lungimii radacinii principale cu 11% si a lungimii medii a radacinilor cu 18,3% fatd de martor.

Mai slab au actionat exometabolitii micromicetelor testate asupra cotiledoanelor (fig. 3). Rezultate
pozitive au fost inregistrate de tulpinile Penicillium sp. 19 si Penicillium sp. 65 la concentratii mari ai
exometabolitilor de 100% — 1 : 100. Lungimea cotiledoanelor la tulpina Penicillium sp. 19 a depasit
martorul doar cu6 — 11,8 %, iar la tulpina Penicillium sp. 65 cu 5,6 — 12,7 %. in variantele experientelor
cu exometabolitii tulpinii Penicilliun sp. 104 nu au fost Inregistrate devieri esentiale fatd de martor.

Rezultatele obtinute au permis de a evidentia o stimulare a cresterii lungimii medii a radacinilor + lungimea
cotiledoanelor la utilizarea exometabolitilor tulpinii Penicillium sp. 19 de 12,7% la concentratia 1 : 500, la
folosirea exometabolitilor tulpinii Penicillium sp. 65 —10,6% la concentratia de 1: 300 side 25,2%- 1 : 500,
iar la tratarea cu exometabolitii tulpinii Penicillium sp. 104 numai de 6,7%, la concentratia de 1 : 300.

Cele relatate ne demonstreaza, ca actiunea exometabolitilor tulpinilor experimentate asupra semintelor
de triticale este mai eficientd In cazul rddacinilor, decit a cotiledoanelor, fapt confirmat si prin rezultatele
obtinute privind compararea masei radacinilor 1n stare verde (fig. 4) si uscata a semintelor tratate cu
metaboliti s1 martorului.
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Fig. 3. Actiune exometabolitilor tulpinilor experimentale asupra dezvoltarii
cotiledoanelor la semintele de triticale.
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Fig. 4. Influenta exometabolitilor de Penicillium asupra masei verzi a raddcinilor de triticale

Astfel, dupd actiunea exometabolitilor tulpinii Penicillium sp. 19, s-a inregistrat o crestere a masei
verzi cu 19% si cu 20% a masei uscate la concentratia lor de 100%. Exometabolitii tulpinii Penicillium
sp. 65 la concentratiile de 1 : 300 au marcat o crestere de 33% a masei verzi si 17% a masei uscate.
Rezultate similare au fost obtinute §i cu exometabolitii tulpinii Penicillium sp. 104, la concentratia de
1 : 300, masa verde a radacinilor a depasit martorul cu 10,6%, iar masa uscata cu 16,7%.

Cel mai efectiv asupra cresterii cotiledoanelor la triticale, au actionat exometabolitii tulpinii Penicillium sp.
65 in concentratie de 1 : 500, marcind o stimulare a cresterii masei verzi cu 37,5 % fatd de martor (fig. 5).
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Fig. 5. Actiunea exometabolitilor tulpinilor studiate asupra cresterii cotiledoanelor la
semintele de triticale
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CONCLUZII

In baza rezultatelor obtinute, putem constata ci EM tulpinilor de micromicete dingenul Penicillium,
izolate dinsolurile Moldovei, actioneaza benefic asupra semintelor de triticale. Exometabolitii tulpinii
Penicillium sp. 65, utilizati la tratarea semintelor de triticale In concentratia de 1 : 500, exercitd o
influenta stimulatoare asupra cresterii, manifestindu-se prin sporirea capacitatii de germinare a semintelor
cu 7%, cresterea lungimii radacinii principale cu 25%, lungimii medii a radacinilor cu 42,3%, lungimii
cotiledoanelor - 12,7%, lungimii medii a radacinilor + lungimea cotiledoanelor — 25,2%, masei verzi a
radacinilor — 33%, masei verzi a cotiledoanelor cu 37,5% fatd de martor.
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HORTICULTURA, VITICULTURA, SILVICULTURA I
PROTECTIA PLANTELOR

CZU 635.82(430.1):582+631.589

EFECTUL CONCENTRATIEI DE AZOT iN SOLUTIA DE
FERTILIZARE ASUPRA PARAMETRILOR DE CRESTERE A
RASADULUI iN PALETE CELULARE $SI PRODUCTIVITATEA

TOMATELOR (LYCOPERSICUM ESCULENTUM).

V. ROSCA
Universitatea Agrara de Stat din Moldova

Abstract. Investigations were carried out at the State Agrarian University of Moldova to optimize the nitrogen
contentinthe fertilization solutionused in the production of tomato seedlings injected incellular trays. Fertilization
solutions with different rates of nitrogen were studied: 50; 100; 200; 300 and 400 mg/1. Initial average had the
following content of nutrient elements: N- 50, P205 - 70, K20- 120, Mg- 50, Fe - 14, Cu-6, Mn- 1,8; Zn -0,5; B-0,5;
Mo -0,3 mg/1. The investigation showed that the increased nitrogen level inthe fertilization solution can effect
growth and development of tomato plants at the nursery stage. High nitrogen level in the solution showed an
increase of plant height and leaf area and a reduction of dry matter content in shoots. The seedlings grown on
high rates of nitrogen fertilization (300,400 mg/L) were succulent, had a weak resistance to dry weather and sun
radiation, which led to a low rate of plant survival after transplanting in the open field. While high concentration
ofnitrogeninthe fertilization solution ontomato seedlings negativelyaffected open field survival rates and early
tomato yields, and no significant effect on total harvested yield were observed.

Key words: Growing average, Nursery, Nutrient concentration, Seedlings, Solution, Tomato, Transplants.

INTRODUCERE

Cultivarea legumelor prin metoda de rasad este destul de raspinditd in Moldova, in special, la
producerea legumelor timpurii pe peren neprotejat si in sere, ce asigurd producatorilor preturi avantajoase
pentru comercializarea lor pe piata produselor proaspete. Actualmente legumicultorii se confrunta, pe
de o parte, cu o crestere rapida a preturilor la energie si materiale de producere, fapt care afecteaza
costul de producere a rasadurilor i legumelor, iar pe de alta parte, 1n piata de legume proaspete se
observa o criza de lipsa a legumelor de calitate, pentru satisfacerea pe deplin a cerintelor consumatorului.
Cultivatorii de legume, in ultimii ani au parcurs la utilizarea hibrizilor inalt productivi si tehnologiilor
intensive, care au stimulat extinderea metodei de producere a rasadurilor inpalete celulare.

Pe parcursul ultimilor ani, mai multe companii si producatori individuali, au initiat cultivarea rasadurilor
in palete celulare. Producerea rasadurilor in volume limitate de substrat nutritiv, cum ar fi paletele
celulare, poate fi motivul diferitor stresuri pentru plantd, care pot provoca schimbari morfologice si
fiziologice, cauzate de insuficienta sau excesul de lumina, umiditate sau nutritie. Intre factorii de nutritie,
disponibilitatea de N este cruciala la producerea rasadurilor inpalete, in special, in substraturile nutritive
cu ratd C:N relativ inalta (De Grazia, J. et al., 2004). Nutritia cu N poate influenta procesul de crestere
aplantelor in faza de rdsad, precum i dezvoltarea lor in faza de post-transplantare, efect care depinde
in mare masura de tipul de substrat utilizat §i concentratia solutiei de fertilizare (N. Tremblay et al.,
1987; R. Garton, L Widders, 1990; T. Blom et al., 2008;). Mai multe cercetari demonstreaza ca nivelul
de nutritie a plantelor la faza de rasad are actiune asupra productivitatii speciilor legumicole (D. Knavel,
1977; L. Weston, B. Zandstra, 1989;J. Masson et al., 1990;J. Masson et al., 1991;R. Booij, 1992; A.
Liptay, S. Nicholls, 1993).

Anterior in Moldova au fost efectuate un numar limitat de investigatii In domeniul optimizarii nutritiei
rasadurilor cultivate in palete celulare (V. Rosca, 2005).

Scopul acestui studiu consta instudierea efectului diferitor concentratii de N n solutia de fertilizare
asupra cresterii i calitdtii rdsadului de tomate, cultivat in palete celulare.
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MATERIAL SI METODA

Cercetrile au fost efectuate la Universitatea Agrara de Stat din Moldova in a.a. 2004-2006. In
calitate de obiect de studiu a fost luat soiul de tomate Leana. Semintele au fost semanate la inceputul
lunii martie cu semanatoarea Hamilton in palete celulare # 240, care asigurd o densitate de 960 plante
pe m?. Substratul utilizat la umplerea paletelor continea urmitoarele componente nutritive: N- 50,
P205 - 70, K20 - 120, Mg - 50, Fe - 14, Cu -6, Mn- 1,8; Zn -0,5; B-0,5; Mo -0,3 mg/l. Substratul
nutritiv avea nivelul de pH la 5.5. Paletele semdnate au fost amplasate in camera de germinare la
temperatura de 25°C pind la rasérirea primelor plantule. Paletele din camera de germinare au fost
transportate in sere acoperite cu folie de polietilen si amplasate pe suporturi la indltimea de 12 cm de
la sol. Prima saptamind rasadul a fost crescut la temperatura de 14-16°C in zile insorite gila 12-15°C
noaptea. Inrestul perioadei, pini la cilirea rasadului, temperatura a fost mentinuti la 24-26°C inzile cu
soare, 20 -22°C 1n zile Innourate i 16-18°C noaptea. Irigarea rdsadului in serd prin aspersiune s-a
efectuat in regim automat cu ajutorul masinii de irigare autopropulsate. Dupd o sdptamina de la
amplasarea paletelor in serd s-a Inceput fertilizarea rasadurilor cu Kristralon N:P:K 15:15:15 +
microelemente. Azotul a fost administrat cu solutii de fertilizare o datd in saptdmind in urmatoarele
concentratii: N 50; N 100; N 200, N 300, N 400 mg/l. In timpul zilei, cind s-a aplicat fertilizarea cu N,
restul irigdrilor s-au efectuat cu apd curatd. Fiecare varianta a fost plasatd in 4 repetitii. Parametrii
biometrici de crestere a rasadului au fost masuratila 10 plante. Au fost efectuate urmatoarele analize
s1 masurari: substanta uscatd, numarul de frunze pe planta, diametrul tulpinii, indltimea plantei, suprafata
foliard si procentul de supravietuire a plantelor. Rdsadul a fost transplantat in cimp la virsta de 45-50
zile cu densitatea de 55 mii plante la ha.

REZULTATE SI DISCUTII

Este cunoscut faptul ca calitatea rasadului, cultivat in palete celulare, depinde de asigurarea unui
regim de nutritie bine balansat pe perioada de vegetatie. Cercetarile efectuate cu diferite doze de N in
solutia de fertilizare demonstreaza un efect esential asupra procesului de crestere si calitatii rasadului.
Efectul concentratiei de azot 1n solutia de fertilizare a fost observat deja la aparitia primei frunzulite
adevarate (tab. 1).

Tabelul 1
Influenta concentratiei de azot in solutia de fertilizare a rasadului de tomate in palete
celulare la aparitia principalelor faze de crestere a plantelor

. Zile dupa rasarire
Concentratia de azot, - ~ ~ -
mg/1 prima frunza a doua frunza A vatra frunzi prima
adevarata adevarata P inflorescenta
50 11 23 35 57
100 10 19 33 50
200 10 16 32 49
300 10 16 33 58
400 10 17 37 61

A doua frunza adevaratd a aparut cu 6 zile mai devreme in variantele cu concentratia de N de 200
$1 300 mgN/1. Dozele mici de azot (N50), precum si dozele prea mari (N400) pot fiina formarea primei
inflorescente i, respectiv, formarea recoltei de tomate timpurii. La fertilizarea rasadului cu azot, in
concentratie de 400 mgN/1, plantele formeaza primul racem floral cu 12 zile mai tirziu, comparativ cu
doza de fertilizare de 200 mgN/1.

Dejala fazele initiale de crestere s-a observat ca inaltimea plantelor poate fi schimbata in functie de
concentratia de N 1n solutia de fertilizare (tab. 2).
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Tabelul 2
Inaltimea plantei la diferite faze de crestere a rasadului de tomate in functie de
concentratia de azot in solutia de fertilizare

C tratia d Prima frunza A doua frunza A patra Prima
oncen ni,l/i e azot, adevarata, adevarata, frunza, inflorescenta,

£ cm cm cm cm
50 5.5 8.6 13.6 19
100 5.5 9.1 16.4 22.8
200 6.0 9.4 18.3 26.9
300 6.3 99 24.9 29.8
400 6.7 10.8 253 36.8

Toate masurdrile efectuate demonstreaza o corelatie direct proportionald a concentratiei de N §i
inaltimii plantelor. La momentul aparitiei primei inflorescente rasadul fertilizat cu o solutie de N400
avea o indltime de 36,8 cm, comparativ cu 19,0 cm, la fertilizarea cu o concentratie de 50 mg/l.
Rasadul cultivat intr-un mediu de fertilizare cu concentratii Tnalte de N, la momentul plantarii, era
alungit si nu putea fi plantat mecanizat.

Continutul de substantd uscata in tesuturi caracterizeaza gradul de toleranta a plantei la frig si
secetd care, de obicei, se manifestd in perioada de transplantare a rdsadurilor in teren neprotejat.
Rasadul cu o concentratie mai mare de substanta uscata are o tulpind mai puternica si usor supusa
manipuldrii in procesul de transplantare. In cercetarile noastre majorarea concentratiei de N de la 50
la 400mg/1 a cauzat o micsorare a concentratiei de substantd uscatd de la 9,8 la 7,9% (tab. 3).

Tabelul 3
Efectul concentratiei de azot in solutia de fertilizare asupra indicilor de crestere §i calitate a
rasadului de tomate cultivat in palete celulare

. Substanta uscata Suprafata Rasad frint in Plante
Concentratia . . . S .
de azot m;g " in frgn?e si f(;hara, ] proces de supravietuite dupa

’ tulpind, % cm’/planta transplantare, % | transplantare, %
50 9.8 34.0 1.3 92,4
100 9.2 35.6 2.0 94.2
200 9.0 44.3 2.1 91.5
300 8.8 58.0 3.7 83.7
400 7.9 64.2 5.8. 74.5

Rasadul fertilizat cu concentratii inalte de N este mai fragil si poate fi usor fracturat in procesul de
plantare. La o concentratie de 400 mg/l N in solutia de fertilizare, s-au inregistrat 5,8% pierderi de
rasad, manifestate ca plante fracturate in procesul manipularii inainte de plantare si la momentul plantarii,
comparativ cu 1,3% la o concentratie de 50 mg/l. Rezultate asemanatoare au fost mentionate de B.
Kratky si H. Mishima (1981) la rasadul de salata.

Gradul de supravietuire a plantelor dupa 25 zile de la plantare, in teren neprotejat a fost cel mai jos la
fertilizarea cu o concentratie de 300 s1400 mg/l azot, fiind respectiv de 83,7 s1 74,5%. Rasadul fertilizat cu
aceste concentratii era mai suculent si slab rezistent la vinturile uscate de primédvara si radiatia solara
putemnica, ce a provocat arsuri de soare, deshidratarea tesuturilor i uscarea plantelor. Dupa acest indicator
nu s-a observato diferentd esentiala intre concentratiile de 50 si 100 mg/l N (Pd0.05). Din acest punct
de vedere, este important de stabilit unnivel optim de fertilizare cu N in perioada de cultivare a rasadului,
care ar asigura formarea unor tesuturi putemice, rezistente la factorii climatericide risc si, respectiv, un
grad inalt de supravietuire a plantelor dupa transplantare. In acelasi timp, doza de fertilizare cu N trebuie
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baza pentru plantarea mecanizatd si inrfddacinarea rapida a plantelor dupa plantare.

Alte publicatii anterioare constatd ca conditiile de mediu pentru producerea rasadurilor pot favoriza
intensitatea de crestere a plantelor dupa plantarea lor in teren neprotejat $i majora productivitatea
culturilor legumicole (R. Dufault, 1986; N. Tremblay, A.Gosselin, 1989). In experientele noastre fertilizarea
cu doze diferentiate de N a rasadului de tomate in perioada de crestere a influentat nivelul de recolta
timpurie (tab. 4).

Tabelul 4
Productivitatea tomatelor in functie de concentratia de azot in solutia de fertilizare utilizata
la cultivarea rasadului

Concentratia de azot, Recolta timpurie, Recolta totala,

mg/l t/ha tha

50 38.4 67.3

100 39.7 70.0

200 39.3 69.3

300 37.6 69.1

400 32.3 672

LSD 05 24 1.8

Pe sectoarele plantate curdsad fertilizat cu doze mici de azot (50, 100 mg/I) s-a Inregistrat o recolta
mai timpurie de tomate: 38,4 si 39,7 t/ha, comparativ cu 32,3 t/ha, la doze de N sporite (400 mg/1).
Fertilizarea rasadului cu concentratii de 200, 300 $1400 ml/IN n-a avut un efect esential asupra recoltei
totale de tomate.

CONCLUZII

Aplicarea dozelor diferentiate de azot in solutia de fertilizare a rasadului de tomate influenteaza
procesul de crestere a plantelor nu numai la faza de rdsad, dar si in perioada de post-transplantare in
teren neprotejat.

Majorarea dozelor de azot Insolutia de fertilizare arasadului (50, 100, 200,300, 400 mg/l), demonstreaza
o legdtura direct proportionald cu indltimea plantei, suprafata foliard si masa plantei.

Rasadul cultivat in mediu de fertilizare cu doze sporite de azot (300,400 mg/l) este mai suculent, cu
rezistenta slabita la radiatie solard si climd uscata, fapt ce cauzeaza un grad scazut de supravietuire a
plantelor dupa plantare in teren neprotejat.

Concentratiile sporite de azot In solutiile de fertilizare a risadului au unefect negativ asupra sporirii
productivitatii timpurii de tomate, dar nu produc nici unefect asupra recoltei globale de tomate.
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BIUAHUE TEMMEPATYPbl HA POCT
rPUBA — AHTATOHUCTA TRICHODERMA VIRENS

TATBAHA IIIEPEAKOBA, H. IIOITYIIIOH
Hnemumym 3awgumer pacmenuil u 9kon02uyeckozo semnedenus AHM

Abstract: The influence of various temperatures on growth of fungus 7'virens 3X has been studied. The
optimum temperature for fungi growth is equal to +25-30°C, minimum possible temperature for spores’ formation
is equal to +14-20°C, the greatest possible temperature is equal to +35°C.

Keywords: Growth rate, Optimumtemperature, Thermal factor, Trichodermavirens.

BBEJIEHUE

I'pud Trichoderma virens Miller, Giddens and Foster (Gliocladium virens) — onun u3 Hau6osee
AKTHBHBIX IIPOIYIICHTOB OMOIIPEIIapaTOB, IPHMEHIEMBIX B 3AIIIUTE CEIbCKOX03HCTBCHHBIX PACTCHU I
ot ¢uronaroreHoB. Ha ero ocHose B CIIIA usrorosnens! ase popMel npenapara “GlioGard{TM}”
u “SoilGard{TM} " 11 3a1IUTHI BCXO/I0B OT N1aTOr'€HOB, BBI3BIBAIOLIUX OOJIE3HU YBSAAHUS OBOIIHBIX
u nexopaTuBHBIX KyIETyp (R. Lumsden, J. Walter etal., 1996). B I'epmanuu pa3pabotan Ouomnpemnapar
Soilgard nyist CHYDKEHUSI pacIpOCTPAHEHU s 3a00/IEBaHI T KOPHEBBIX CUCTEM F'OPOXa U OTYpIIA B YCIIOBUSIX
terumisl (E. Koch, 1998). DToT Ononoruye ckuii areHT peKOMEHI0BaH JUIs IOJIaBJICHUs BO30OyAUTENEH
Oose3Helt sron, moOeroB U MUCTheB Ha BUHOrpanHuke (A.Tanam, E. FOpuenko u ap., 1997), nns
npeaoTBpalleHus rudenu cesiHieB xBoiHbIX Topox (E. Sxumenko, U. Toponuwuikas, 2000). [pub 7
virens UCTIONB3YIOT MPOTUB PuTodhTopo3a Tomaros (H. Etebarian et al., 2000), KOpHEBBIX THHIIEH U
¢yzapuosnoro yssnanus xinomuarHuka (C. Howell, 2006), ¢py3apuosnoro Bunta Hyta (S. Dubey, M.
Suresh, 2007) u npyrux 6ose3Heit pacTeHUH.

VI3 MHOKeCTBA SKOITOrMYECKHX (haKTOPOB, BIMSFOIMX Ha YKU3HEISATENHHO CTh U IIUKJI pa3BUTHS Ipra,
BaXHYIO POJIb UTpaeT TeMmrmeparypa. Yamie BCcero TeMmmeparypHbBIH pexuM 00yCIOBIHBAET
MPOADKUTENIFHOCTH MHKYOAIIMOHHOT O IIEPHO/Ia, HHTEHCUBHOCTB CIOPO00pa30BaHHsl, TOKCHHOOOPa30BaHHE,
KOJINYeCTBO cuHTe3upyeMbix epmeHToB (3. Bekkep, 1988), a Takxke cioCOOHOCTh MPOSBIATH
AHTaroHM CTUYECKHUE CBOMCTRA. J{1s1 KyJIBTHBHPOBaHHS OOJIBIIMHCTBA MULIETMAIBHBIX TPHOOB ONTHMAJTbHAs
TeMIieparypa pocta cocTarisier 25-28°C, a OTKJIOHEHUE TeMIIEPATypbl Pa3BUTHS BTY WU APYTYIO CTOPOHY
00BbIYHO BBI3BIBAET 3aMejyieHne pocta Mukpoopranusma (H. Eropos, 2004). Jlns mpou3BoacTBa
OuomnpernaparoB 0OTOOPaHHBIH ITAMM MHKPOOPraHM3Ma-aHTATOHKCTA JOIDKEH oQaiarh KOMILIEKCOM
TIPU3HAKOB: XOPOIIIEH MPHKNBAEMOCTBIO 1 aJIalTalel K YCIIOBUAM pH30Chepbl paCTEHUI 1 TeX IKOCHCTEM,
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B KOTOPBIX OyJIeT MCIOIB30BaThCs. J{Jsl OTKPBITHIX arpoIEHO30B IITaMM JIOJDKEH 00N1aJlaTh I POKUM
JIMana3oHOM ONTHMAIIBHBIX TApaMeTPOB JUIS CBOET0 PasBUTHS - pH, Temiieparypsl U BiaskHOCTH (A.
Jluxaues, B. CampikoBa, 2007). Ilockonbky MecTHBIH ramm 1. virens 3X UCTIONB3YeTCs KaK CPEJICTBO
3aIIMTHI PACTEHUH, TIPH €0 MPIMEHEHNH HEOOXOIMMO 3HaHHE TEMIIEPaTypHOTO PEKUMA.

Lens nccrienoBaHnil — BBIABUTH JICHICTBUE TeMIIepaTyphl Ha pocT rpuba-antaronucta 1. virens 3X,
OMpeIEeNUTh TeMIIEPaTyPHBIE TapaMeTphl CIIOPO0OPa30BaHs 10 CPABHEHHUIO C BET€TaTHBHBIM POCTOM.

MATEPUAJ 1 METOIbI

Bnusiaue TemmeparypHoro (hakTopa Ha poCT U criopoHotieHue rpuda 1. virens 3X uzydanu npu
Temneparypax-8, 0,5, 7, 8-9, 10, 14-16, 20,25, 30, 35, 40,45, 50°C. I'pub KynsTUBUPOBAIM HA TJIOTHON
KapTo(heNbHO-caxapo3HOil muTaTenbHOM cpene B uamkax [lerpu. IloceB mpou3BOIUIN arapoBbIM
6rnoxom nuamerpoM 6 MM B rieHTpe yarku (H. Eropos, 1995). IIoBTOpHOCTE OIBITa YETHIPEXKPATHAsL.
INockonbKy OCHOBHBIM ITOKa3aTesIeM pa3BUTHUS IPUOa SBISETCS CKOPOCTh POCTA, ©XKETHEBHO N3MEPSIIN
JIMaMeTp BBIPOCIINX KOJIOHUH (B MM). [Ipy n3ydeHun BIUSHNS TOHM>KEHHBIX TEMIIEPATyp KYIETYPY
BBIJICP’KUBATM B MOPO3WIBbHOM kamepe pu -8°C B TeueHue 1-5 cyTok, 3aTeM MpOU3BOIUIIN IOCEB Ha
MUTATEIbHYIO CPey U MOMEIIATIHN B TEPMOCTAT C ONTUMAIBHOM AJIs pocTa rpuda TeMnepaTypoit
26-27°C. [ins onpeieNieHUs! BIUSHUS HOBBIIIEHHBIX TEMIEPATYP KYJIBTYPY BbLACPKUBAIN B TEUCHUE
6 4acoB B CyIIIIBHOM IIKady, 4epe3 Kaskaple 3 yaca poBEPSIN KHU3HECITOCOOHO CTh, 3aCEBast CBEXKIE
Cpeabl ¢ JaIbHEHIIINM KYJIBTHBUPOBAHHUEM NIPH ONTUMaNbHOM Temmneparype (JI. Byiimuctpy, 1980).

PE3VJIBTATBI 1 OBCYXXJIEHUSA

Pesynerarsl n3y4yeHus BIUSHAS TEMIIepaTypbl Ha pocT rpuda 7. virens 3X mpeicTaBleHbl B TaQuuie
1, U3 KOTOPOIA CIeyeT, 4TO ATOT ITaMM npu Temneparype +7 u +40°C ue seretupyet. [Tpu 8-9°C poct
rpuba HauMHAJICA Ha 7-i IeHb T0CJIe M0CeBa U KOJIOHUH JIOCTHT M Juamerpa 24 MM Ha 15-e cyTku,
o0pazoBanus koHuaui He mpoucxonuio. [pu remneparype 10°C nHagasio pocra rpuda orMedany Ha 4-e
CYTKH, Ha 15-11 IeHb AUaMeTp KOJIOHUH COCTaRIUT 37 MM, ClIOpoHoIeHust He HaOmronanu. [Ipu 14-16°C
Hadajo pocta OBUIO OTMEYEHO Ha TPEThbH CYTKH, Ha4alo CIOPOHOLICHUS Ha JIECAThIe, a MacCOBOE
00pa3oBaHNe KOHUANI, PHAAIOIINX KYITETYPE TEMHO-3€JIeHy 0 OKpacKy, IPOUCXOIuIIo Ha 15-16-i neHp
(Munenuii y rpuba 1. virens 6enblit). [Ipu Temneparype 20°C yxe Ha Bropble CyTKH IMaMeTP KOJIOHHH
nocrurai dosiee 13 MM, Ha4aJlo CHOPOHOIIEHH S 3a(KCH POBAIIH Ha TISITHIE, 4 TIOJIHOE 3aCEIeHHE YKy 1
WHTEHCHBHOE CIIOPOHOILIEHHE Mpoucxoario yepe3 10 cytok. CKopocTh pocTa MHIIENUS CTaHOBHIIACH
MaxkcuMasbHOH npu 25-30°C, B TeUeHUE YeThIPEX-TISITU THEH BCA MOBEPXHOCTH Cpe/ibl B Hankax [letpu
3apacrasa KoJIoHHeH Tpr0a, HauaJlo CIIOPOHOIIIEHHS - Ha 2-3-€ CYTKH, a Ha ITIECThIE CTIOPOHOIIEHNE COCTABUIIO
npakrtuaeckn 100%. Temneparypa 35°C 3amenisiia poct rpuda. Ha 15-if neHb nuameTp KOJIOHHH
COCTaBIBUI 73,5 MM, Ha4asIo CIIOPOHOILICHHUS Ha IISIThIE CYTKU, OTHAKO HHTCHCUBHOCTH 00Opa30BaHUS KOHH/IHIA
B JaJibHeleM He Habmronanock. [Tpu 37°C Ha yeTBepThIe CyTKH ObLIIM OOHAPY>KEHBI JIUIIIb CIIEAbI POCTa
- JIETKOE OIyIIEHNE TIOCEBHOTO arapoBOTo QIIOKa; B 1O CIIEAYIOIIHE THU pOCTa rprda He Hadmonamu (tad. 1).
Wrak, nmpoBeieHHbIE HCCIIENOBAHMS TTOKA3aJIHU, YTO TEMITEPaTyPHBIH ONTHMYM JUIst poctaTpuda 7. virens
3X cocrasnsieT 25-30°C, Tak kak npu Temneparype 20°C HaQronaeTcst HeI0 CTaro4YHast CKOpOCTh POCTa,
anpu 35°C poct rpuba 3ameTHO 3amesisieTcs. HabnmroneHust 3a pocTOM H3y4aeMOoro aHTaroHMuCTa mpu
+7 1 +40°C nokazanu, uto 7. virens 3X 1py 3TOH TeMIlepaType He BETeTUPYET.

B nanHO# paboTe npencTaBIeHbl Pe3yabTaThl U3yUSHUs TEMIIEPaTyPHBIX TapaMeTPOB KU3He-
crocoOHOCTH a0OPUTeHHOTO ITaMMa U3 pona Trichoderma. T1o nuTeparypHbIM JaHHBIM IITAMMBI
3TOTO MHOTOYHCJIEHHOTO POZIa, BBIJIEIIEHHBIE U3 O0JIee XOJIOMHBIX MeCT 00U TaH UL, TPOSIBIISIIA CIIOCO0-
HOCTb K POCTY IIpH OoJiee HU3KOU Temiieparype +5-8°C, anameTp X KOJOHHUH cocTarysi ot 13 1o 24
MM, a MakCUMallbHas CKOpocTh pocTa Habmonanucs npu 28°C (C. [pyaaukosa u ap., 2002), uro
comtacyeTcs ¢ JaHHBIMU HAIlIMX UCCIIEI0BaHNH.

H3BecTHO, uTo TEMIIeparypa 3HaYUTENIHHO BIIMSET HAa aHTATOHUCTHYECKYF0 aKTUBHOCTh 'prOoB. Tak,
rpub 1. harzianum npu temneparype 20°C akTUBHO HOAABNISII pOCT KoJoHuil Microdochium nivale,
Fusarium equiseti u Fusarium culmorum. llonmwkenue temmeparypsl 10 2°C pe3Ko CHUKaI0 ak THBHOCTb
AHTATOHKCTA, HO HE TUKBIIMPoBao ee nojaHocTho (K. Hudec, 2000). IlosroMy, B KaXJ0M KOHKPETHOM
CIy4ae HeoOXOIIMMO MPOBEPSTH OTHOLIEHUE OTOOPaHHBIX IITAMMOB I'PHOOB-aHTaTOHHCTOB K TEMIIEPaType.
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Tabmma 1
Brusnue memnepamypor na pocm epuba T. virens 3X, ouamemp Kononuti (Mm)
JleHb Temneparypa, °C
yd€ta |7 8-9 10 14-16 20 25 30 35 37 40
2 - - - - 13,7+0,7| 152+0,3] 17,5+0,3 14.7+0,3 - -
432+0,6| 43,5+0,6
3 - - - HayaJo pocta | 29,0+0,7 Hat Hat 27,0+0,7 - -
Criopo- CTIOpO-
HOIIICH U HOIIICHU s
372+0,7
4 |- - | 9s5:05| 142402 |472422|800+0,8] 72,5+12 | | ST
Criopo- pocTta
HOIIICH UA
68,7+2,7
s |- - |i40204] 21,2405 B 90060 | 90,000 | 452407 | - | -
CIT0 pO-
HOIIIC HUA
Criopo- CTIOpO-
6 - - 18,040 5 24,740 3 81,5+2,7 | Homenne| Homenwe | 56,5+1,3 -//- -
100% 100%
7 |- 217005 33,0004 |887+13 635:1,5 | - | -
pocTa
60,2+0,3 mau. | crmopo-
10 - 112,020,8] 27,5407 CIIopo- HOIIIE HHIE 693+1,7 -//- -
HOIIIE HU ST 100%
24,0+0,6] 37,041 ,1 90,00 73,5+0,5
15 _ | cmopo- | cmopo- CITOpO- craboe /- )
HOIIC HUA| HOILICHU A HOIIICHUC CIropo-
HET HET 100 % HOIIIEH e

Pe3ynsrarsl U3ydeHus BIUSHUS SKCTpEeMabHbIX TEMITEpaTypHbIX (PaKTOpOB Ha pocT rpubda 1. virens
3X mpeacTtapieHsl B TabnuIe 2, U3 KOTOPOH BUIHO, YTO BO3AEHCTBHE HA KyNBTYpYy MOHMXKEHHOI
Temreparypsl - 8°C B TeueHuUe 1-5 CyTOK ¢ OCNIE Yy OMIM IEPECEBOM U KYIIETHBUPOBAHUEM B OIITUMAIIBHBIX
YCIIOBHSIX HE CKa3bIBAa€TCsI OTPULIATEIIBHO HA €€ MOP(OIOro-KyIsTypaibHbIX pU3HaKax. HanpoTus, kak
BUJIHO Ha PUCYHKeE 1,TI0CIIE CyTOYHOr0 BO3/ICHCTBYS IOHMKEHHON TEMIIEpaTypbl POCT IprOa MHTEHCHBHBII,
MMULIEN I BRICOKHH, INTOTHBII, BATO0OPa3HBbI, IO TapaMeTpaM MPEBbIIACT KOHTPOJIbHBIN BAPHAHT.

Tabmna 2
Bnusanue memnepamypunuvix ¢pakmopos na pocm epuba T. virens 3X c¢ nocnedyrouum
Kyavmusupoganuem npu 25-27°C
JlnameTp KOJIOHMH, MM
-8°C +40°C +40°C | +45°C | +45°C [ +50°C [ +50°C
5 cyToK 3uaca | 6vacoB | 34vaca | 64acoB | 3 uyaca |6 dacos,

HeHb| Kourpoms,
Y4€Tal kynbTypa
0e3 cTpecca
2 15,240,3 11,2+0,5 150+0,4 | 12,7+0,3 - - - -
47,0£0,8 [39,0+0,4 mau.| 48,7+0,6 | 442+0,5

3 Ha4. CIopo- Ccro po- Hau. cropo- | Hau. cropo- | 20,7+0,5 | 11,5+0,9 - -
HOLII CH UsT HOIIICHHUST HOII HUSL HOII HU ST
52,0104
4 86,5+£2,2 70,7+0,5 85,00 83,0+0,4 [mau copo-| 41,2£0,8 | 21,7+£0,6 -
HOIIR HAst

67,7£5,0 | 48,716
5 90,0+0 88,7+1,3 90,0+0 90,0+0 | 88,7+1,2 |Hau. copo- [Hau. criopo- -

HOILICH MsT HOIICHM ST

90,040 | 86,5:2,0 | 722434 -

¢ | croposoue- | criopoHoute- | coponoIe-| cOpoHOMe-
mie 100% mie 100% | mme 100% | mme 100%

7 Cg‘d’gj‘ggﬁf" 90,0£0 | 855+13 -
0
] CITOPOHOLIIE- | CLIOPOHOLLIE- .
aue 100% | mme 100%
9 -
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[Nocne mpeObIBaHMs B MOPO3HIBHON KaMepe B TSUCHHE IISITH CYTOK BHOBB BBIPOCINAs KYJIBTYpa
CpaBHMMa C KOHTpOJIeM: (pHcC. 1) - Ha4aIo0 CIOPOHOLIEHHS HA TPETHH CYTKH, OJIHAKO, CKOPOCTh POCTa
CHIDKEHa (Talur. 2).

[oce sxcno3uMy MUIENHS B CyIIMIbHOM Ikady npu Temiepatype +40°C ot 3-x 10 6-T1 yacoB
C OCTICAYIOIIMM TIEPECEBOM M KYIIETUBUPOBAHHEM B ONTUMATBHBIX YCIIOBHSIX, KAK BUTHO M3 TAQIHIIBI
2 ¥ pUCYHKa 2, KYJABTYpa MaJio OTIIMYACTCS OT KOHTPOJIBHOTO BapUAHTa IO CKOPOCTH POCTA, HAYAIY U
WHTEHCUBHOCTH cTiopooOpa3zoBanus. Bo3neiicTue Temmnepatypsl +45°C B Teuenue 3-6 4acoB CHIDKAIIO
CKOpPOCTh POCTA: HAYaJIo pa3BUTHs Tprda OTMEUEHO Ha TPEThU CYTKH, Ha4aJlo CIIOPOHOIIEeHNUS Ha 4-5-
€, MHTEHCHBHO CTH HAKOTUICHHMS1 OMOMAacChl He HAOMonay. 3-X yacoBasi 9Kkcmo3uius rpuda mpu +50°C
CHU)KaJIa )KU3HECIOCOOHOCTh KYJIBTYPhI: HAYaJI0 POCTa OTMEUEHO Ha 4-¢ CYTKHU, MUIICIIUI pa3BUT
c1abo, POCT MPOUCXOUT KOHIEHTPUYCCKUMHU KPYraMu, IBET KYJIBTYPhl CBETIO—3CJICHBIN, YTO
CBHUJIETEJILCTBYET O CJIab0CTH KOHUAMeoOpa3oeanus (puc. 2). Beicokas Temneparypa +50°C B TeyeHue
6 4acoB sBIsIETCS TYOUTENbHOM U1t Tpuba 1. virens 3X.

k F - —— i

Puc. 1. Buipocuue kynomypor epuda T. Puc. 2. Buipocuue xynomypol epuba Tvirens 3X
virens 3X nocie go3oelicmsus nocie 8030elicmeusl NHOBbIUEHHBIX MeMnepamyp.
NOHUdCEHHbIX memnepamyp: 1) Konmponw, 1) konmpanyw, 2) +40°C 6 uacws, 3) +45°C 3
2)-8°C I cymxu, 3) -8°C 5 cymox yaca, 4) +45°C 6 uacos, 5) +50°C 3 uaca

TeMmneparypHble mapaMeTpsl Juisi pocta rpuba-antaronucta 1. virens 3X mpencTaBIsiOT
MPAKTHYECCKUI HHTEPEC, TaK KaK €r0 MCIOJIb3YIOT B 3aIIUTE CEIbCKOX03AHCTBEHHBIX KYIBTYP OT
yiep6a HAaHOCUMOTO (hPUTOIMATOreHHBIMH TPUOAMH, KOTOPBIC UMEIOT CBOU TEMITEPATYPHBIE ONITHMYMBI
(Sclerotinia sclerotiorum, Pythium ultimum, Rhizoctonia solani, Fusarium sp. u np.).

BBIBO/bI

B pesynbrare skcriepuMeHTOB OBLIO YCTaHOBIIEHO:

a) mpu temmeparype +7°C u +40°C rpu6 7. virens 3X He BEreTHPYET;

b) mpu remneparype +8-10°C rpud 7. virens 3X pacTeT, HO CIIOPOHOIIEHHUS HE TPOUCXOIINT;

c¢) Temmneparypa +25+30°C sBnsgercss onTUMaIbHOM i pocTa rpuba 7. virens 3X, CKOPOCThb
pocTa MakCUMaslbHasl, Hauao CIIOPOHOIIEHUS Ha 2-3-U CyTKH;

d) MuHMMaIBHAS TEMIIEpaTypa i CHopoHomeHus rpuda +14-20°C, makcumanbHas +35°C;

€) BIMSHNE TIOBBIIIEHHBIX 1 IOHWKEHHBIX TEMITEpaTyp He BhI3bIBACT THOEIH Iproda;

f) Bo3aeiicTBue Bbicokoi Temneparypsl +50°C B TeueHHne 6 4acoB SIBISETCS TYOUTEIBHBIM IS
rpuba T. virens 3X

IpoBeneHHBIE HCCIIEOBaHUS ITOKA3aIIH, YTO B MECTHOM PErHOHE TeMITEpaTypHBIE TapaMeTphl
BO3/IyXa 1 ITOYBbI KaK BaYKHBIE OKOJIOTHYe CKHE (PaKTOPBI CHCTEMBI I1aTOTeH-pacTeHUE-aHTarOHUCTY,
OMaronmpusITHHI JUIS UCTIONB30BaHUs rpuda - anTaronucrta 7. virens 3X B kauecTBE OMOJIOTHYE CKOTO
CpeCTBa 3aIUThHI PACTEHUH.
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Rezume. Lucrarea prezintd un studiu privind impactul factorilor climaterici asupra productiei cantitative si
calitative a 11 soiuri de vitd de vie: Feteasca Alba, Feteasca Regala, Aligote, Sarba, Cabernet Sauvignon, Merlot,
Babeasca Neagra, Feteasca Neagra, Chasselas Dore, Muscat de Hamburg si Coarna Neagra, selectionatd in
conditiile SCDVVBuyjoru, Galati, pe suprafata de 148 ha plantatie. Metodele de cercetare au fost: metoda indicilor,
metoda sporurilor, metoda ponderilor, metoda comparatiei si metoda punctelor. Anul 2007 a fost Martor, iar 2008
Experimental. In2008, temperaturile medii anuale, maxime $i minime, precum si precipitatiile au contribuit la
cresterea productiei medii si totale de struguri, la sporirea aciditatii, a maseia 100 de boabe,a volumului ciorchinelui,
dar si lareducerea continutului de zahar.

Cuvinte cheie: Climate change, Costs, Economic impact, Grape, Production.
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INTRODUCTION

During the last 15 years viticulture of many European countries is facing global climate change with
a deep impact on growing areas, crop production, quality and efficiency (H. Schultz, 2008; C. Simion
et al., 2008; K Anderson et al., 2009; V. Enache et al., 2009). Climate variability is a risk factor and
determine vintage quality differences. Accordingto various scenarios, till the year 2040, it is expected
as the average temperature in Europe to increase by 2.04 — 4.5°C in summer and by 3.5°C - 6°C in
winter. This means a change of the traditional limits of Vine growing, of phenological phases, grape
yield and quality, production costs. Researchhas to look for solutions to monitories viticulture so that
grape and wine market notto be affected too deeply. In this context, the aim of this paper is to analyze
the evolution of the climatic factors and their impact upon grape, quality and production costs within a
case study experimented at the well known Bujoru Vineyard, Romania (Research upon the Impact of
World Climate Change on the Viticultural Ecosystem from the hilly areas. PN II Partnership Project,
Globalclim 51075/2007, www.usab.ro, Www.cnmp.ro).

MATERIAL AND METHODS

The experiments were carried out on 148 ha as follows: White Feteasca 49 ha, Royal Feteasca 12
ha, Aligote 17 ha, Sarba 11 ha for white wine grapes, Cabernet Sauvignon 5 ha, Merlot 14 ha, Black
Babeasca 12 ha, Black Feteasca 1 ha for red wine grapes, Chasselas Dore: 17 ha for white table
grapes, Hamburg Muscat 6 ha and Black selected Coarna 4 ha for red table grapes. The soil
characteristics are: specific weight 2.65 g/cubic cm, total porosity 54.8%, air porosity 28.5%, hygroscopic
coefficient 3.43%, whithering coefficient 611 m*ha, field capacity 2,615 m*ha, total capacity 6,083
m?/ha, volumetric weight 1.19 g /cm’.

The following climate factors were analyzed : global, active and useful thermic balance, annual
rainfalls and also during the vegetationperiod, annual average temperature and also average temperature
in July, August and September, air minimum temperature, maximum average in August, average
temperature in the 1%t and 2" decade of June, wind speed, air moisture, nebulousness, the number of
days with maximum temperatures, the length of bioactive period, the real heliothermic index,
hydrothermic index, the bioclimate index of vine and oenoclimatic index. Also, average and total grape
production and grape quality were studied.

The following methods were used : Index Method, in order to calculate the individual indices of 22
climate factors , accordingto the formula: R, = XC/XB,, where: i=1,...,22; if R, >1, i factor is increasing;
if R, < 1, i factor is decreasing and if R, = 1, the i factor is constant; Gain Method , based on the
formula: S, = R, -1, where S, _the gain of the i climate factor and R, as mentioned above; if S, >1, 1
factor is increasing; if S, < 1, i factor is decreasing and if S, = 1, the i factor is constant; Share Method
, based on the formula : P, =1 8100 / £ 1 S,, where P,_the weight of the climate factor and S, as
mentioned above; Point Method for ranking the vine types and Comparison Method for setting up
the economical analysis in grape production and identifying the change from a year to another. The
year 2007 was Control and 2008 the Experimental year.

RESULTS AND DISCUSSIONS

Climate Factors. In the year 2008, thermic balance, average annual temperature and also
temperature in the month of August, the air minimum temperature and the average maximum temperature
in August, wind speed, air relative humidity and the bioclimatic index have increased compared to
2007. The hierarchy of the climate factors in the decreasing order of their 2008 level was : annual
rainfalls, wind speed , the number of days with temperatures higher than 30°C, average temperature in
July and the 1%tand 2™ decades of June, hydrothermic index, rainfalls duringthe vegetation period and
heliothermic index. As presented in Table 1, in 2008, the rainfalls registered 285.7 mm by 50% less
thanin 2007. The sunstroke counted for 1,332.7 hours compared to 1,477.4 hours in2007. The average
temperature in July was 24°C compared to 28.1°C in2007. The averages temperature was 25.9 °C in
August and 17.1°C in September . The minimum temperature was — 14.5°C in 2008 compared to
13°C in 2007. The number of days with temperatures higher than 30 °C was 52 compared to 66 in
2007. The bioactive period has ranged between 177-178 days. The heliothermic index was 250 compared
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to 2751in2007. The hydrothermic index was 0.6 compared to 0.6 in2007. The bioclimatic coefficient
was 11.8 to 11.5 in 2007 and the oenoclimatic coefficient was 2 (tab. 1).
Table 1
Individual indices, gains and shares of the climatic factors at Bujoru Research and
Development Station ,Galatzi

Individual index Shares
Climatic Factor of the climatic | Gains, S; P. ’
factor i
Global thermic balance (Xt°g) 1.006 0.64 0.303
Active thermic balance (Zt°a) 1.007 0.75 0.355
Useful thermic balance (Xt°u) 1.009 0.91 0.431
> annual rainfalls (mm) 0.515 -48.47 |22.948
> rainfalls during the ve getation period (mm) 0.883 11.47 5.525
Y sunstroke hours during the vegetation period 0.902 9.79 4.635
Average annual temperature ,°C 1.037 3.70 1.752
Average temperature in July ,°C 0.854 -14.59 6.907
Average temperature in August, °C 1.015 1.57 0.743
Average temperature in September ,°C 0.982 -1.72 0.814
Air Minimum temperature ,°C 1.110 7.41 3.508
Maximum average temperature in August ,°C 1.045 4.58 2.168
Average temperature in the 1% and 2n decades of June 0.869 -13.10 6.020
Wind speed (km/hours) 1.304 30.43 14.407
Air relative humidity (%) 1.052 5.26 2.490
Nebulousness 1.071 7.14 3.380
Number of days with maximum temperatures > 30 °C 0.787 -21.21 10.042
The length of bioactive period , days 0.994 -0.56 0.265
The real heliothermic index 0.909 -9.09 4.304
Hydrothermic coefficient 0.857 -14.29 67.65
Bioclimatic index 1.026 2.61 1.236
Oenoclimatic index 0.982 -1.73 0.819
2]s]=211,22]100.00

Grape Production. Grape Yield. In the year 2008, grape yield was higher than in 2007 for all the
vine types varying between 13,188 kg/ha for Royal Feteasca and 7,547 kg/ha for Black Babeasca,
reflecting a favorable influence of the climatic factors. In order, the vine type ranking in 2008 was : Royal
Feteasca, Chasselas Dore, Hamburg Muscat, Black selected Coarna, Merlot, White Feteasca, Aligote,
Black Feteasca, Cabernet Sauvignon and Black Babeasca. The Total Grape Production was influenced
by grape yield, but also by cultivated area for each vine type. Grape production was higher in 2008
compared to 2007 and varied between 406,700 kg for White Feteasca and 8,000 kg for Black Feteasca.
The decreasing order of the vine types was White Feteasca , Chasselas Dore, Royal Feteasca, Aligote,
Sarba, Merlot, Black Babeasca, Hamburg Muscat, Cabemet Sauvignon, Black Coama and Black Feteasca.

Grape Quality. In the year 2008 compared to 2007, the acidity, weight of 100 berries and grape
weight increase while sugar content decreased (tab. 3). The sugar content increased by 34 g for
Black Babeasca, by 10 g for Royal Feteasca, and decreased in case of the other types. The Acidity
increased for Cabernet Sauvignon, Black Babeasca, Hamburg Muscat, Black Coarna, Black Feteasca,
Chasselas Dore, Aligote and Sarba, and decreased for Royal Feteasca and Merlot . The weight of
100 berries increased for White Feteasca (+59 g), Royal Feteasca (+64 g), Hamburg Muscat (+91 g),
Black Coarna (+74 g), Black Babeasca (+37 g), Chasselas Dore (+37 g) and Sarba (+ 39 g), while in
case of Cabernet Sauvignon, Black Feteasca, Merlot and Aligote it registered a decrease compared to
2007. The volume of 100 berries also increased : White Feteasca alba (+ 15 m®), Royal Feteasca
(+ 34 m*), Hamburg Muscat (+ 100 m®), Black Coarna (+ 132 m?®), Merlot (+ 6 m?), Chasselas Dore
(+43 m®) and Sarba (+ 43 m®), while for Carbernet Sauvignon, Black Feteasca, Black Babeasca and
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Table 2
The Hierarchy of Vine Types according to Grape Yield and Production
Vine Type Grape Yield/Position Grape Production/Position
2007 2008 2007 2008

White Feteasca 5,307/3 8,300/7 260,043/1 406,700/1
Royal Feteasca 7,119/1 13,188/1 85,428/3 158,000/3
Cabernet Sauvignon 2,720/9 7,650/10 13,600/8 38,250/9
Muscat Hamburg 1,163/11 11,438/4 6,978/9 68,620/8
Selected Black Coarna 1,350/10 9,010/5 5,400/10 36,040/10
Merlot 2,888/8 8,800/6 40,432/6 123,200/6
Black Babeasca 3,677/5 7,547/11 44,124/5 90,564/7
Black Feteasca 3,515/6 8,000/9 3,515/11 8,000/11
Chasselas Dore 4,000/4 13,000/2 68,000/4 221,000/2
Aligote 6,290/2 8,200/8 106,930/2 139,400/4
Sarba 3,500/7 11,700/3 38,500/7 128,700/5

Aligote decreased compared to 2007. The grape average weightincreased as follows : Black Coarna
(+202 g), Hamburg Muscat (+105 g), Black Feteasca (+ 93 g ), Sarba (+77 g ), Cabernet Sauvignon
(+ 52 g), Black Babeasca (+ 49 g), Chasselas Dore (+49 g), Merlot (+ 35 g), Aligote (+ 11 g), Royal
Feteasca (+ 3 g). Only White Feteasca remained with the same grape average weight (tab. 3).
Table 3
Grape Quality in 2007 and 2008 at Bujoru Vineyard

‘ Sugar Content Acidity | Weight | Volume .of Average
Vine type Year o/ must g/l must | of .100 100 be3mes grape weight
H2S04 |berries-g m G

White Feteasca 2007 220 3,3 79 84 90
2008 220 3,3 120 99 90
Royal Feteasca 2007 200 4,3 89 94 89
2008 210,4 3,64 153 .4 120 92
Cabernet Sauvignon 2007 223 2,4 127 95 45
2008 167,68 6,38 67 60 97
Hamburg Muscat 2007 229 2,35 220 200 80
2008 195,2 3,52 311,5 300 185
Black Coarna 2007 215 2,69 200 180 102
2008 154 3,55 274,68 312 300
Merl ot 2007 231 3,64 107 82 50
2008 214 3,30 104 88 85
Black Babeasca 2007 190 3,6 168.5 180 90
2008 224 4,03 205,64 124 139
Black Feteasca 2007 218 2,56 153 137 59
2008 213 2,84 97 85 152
Chasselas Dore 2007 206 2,1 120 100 54

2008 173,2 3,14 157,93 143 103,2
Aligote 2007 212 1,98 140 122 84
2008 175 3,98 96 92 95
Sarba 2007 243 2,79 110 90 78

2008 202,8 4,2 149,28 133 155,4
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Table 4
The Hierarchy of Vine Types based on Grape Quality in 2008 at Bujoru Vineyard

Sugar | Acidity | Weightof| Volume of | Average Total

Vine Type | Content | g/l must 100 100 berries | grape weight | points/

g/l must | H2SO4 | berries-g m’ g Position
White Feteasca 2 3 7 7 10 29/7
Royal Feteasca 5 5 5 6 9 30/8
Cabernet Sauvignon 10 9 11 11 7 48/11
Hamburg Muscat 7 4 1 2 2 16/1
Black Coarna 11 4 2 1 1 19/2
Merlot 3 3 8 9 11 34/9
Black Babeasca 1 7 3 5 5 21/3
Black Feteasca 4 1 9 10 4 28/6
Chasselas Dore 9 2 4 3 6 24/4
Aligote 8 6 10 8 8 40/10
Sarba 6 8 6 4 3 27/5

CONCLUSIONS

1. In the year 2008, the order of climate factors based on their importance is: average annual
rainfalls, wind speed, number of days with maximum temperatures higher than 30°C , average
temperature of July, the hydrotermic coefficient, the average temperature inthe 15t and 2™ decades of
June, rainfalls during the vegetation period, sunstroke hours, real heliothermic index, air minimum
temperature, nebulousness, air relative humidity, average temperature in August, annual average
temperature, bioclimatic index.

2. In the year 2008, grape yield was higher than in 2007 varying between 7,547 kg/ha for Black
Babeasca and 13,188 kg/ha for Royal Feteasca. Total grape production has also increased, varying
between 883% for Hamburg Muscat and 30% for Aligote.

3. The decreasing order of vine types according to grape quality is Hamburg Muscat, Black Coama,
Black Babeasca, Chasselas Dore, Sarba, Black Feteasca, White Feteasca, Royal Feteasca, Merlot,
Aligote, Cabernet Sauvignon. In the year 2008 an increased acidity, grape weight and volume, but a
decreased sugar content for almost all the vine types were noticed.

4. Production costs have also increased by 18-19% in the year 2008 compared to 2007.

5. Climate change has to be taken into consideration concerning grape production, quality and
production costs in close relation to vine type.
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VIIK 630:23%(378)

OCOBEHHOCTU BbIPALLUMBAHUA NECOKYINbTYP NMEONYUA
OBbIKHOBEHHOW B PECMYBJIUKE MOJOBA

A. TAHUJIOB
Hucmumym necuvix uccie0o8anuil u 1ecoycmpoucmed

Abstract: Due to the methods of B.I.Loghinov , V.V. Oghievscky, A.A.Hirov C.E. Nichitin, N.P. Anucin,
accordingto STAS 56 -69-1988 N 72 and SOU 82-02-37-479-2006 pure and mixed forest crops ofthe usual Gleditsia
triacanthos L of 30-50 years old were researched.

It was determined that this crop grows rapidly in the Republic of Moldova only when it is young. Onthe black
earth soils it forms friable wood and its plantations are heavily damaged up to total destruction when they are
covered with ice. The oak should be planted at the distance of2,5x0,7 m.

Key words: Alteration, Drought-rezistant, Forest, Forest-growing conditions, Links, Pure, Root, Tree crown,
Volume.

BBEJIEHUE

Ilepen necHoi HayKkOM CTOUT BaskHeHIIas poQiieMa — COKpaTuTh CPOKU BhIPAIIMBAHMS HACAKICH U
U TIOBBICUTH IPOAYKTUBHOCTH JIECOB.

OpHMUM U3 aKTUBHBIX METOJIOB TIOBBILIIEHUS IPOAYKTUBHOCTH JIECOB SIBIISIETCS] BHEAPEHUE B JICCHBIE
HACaXKICHUSI OBICTPOPACTYIIMX U TEXHUUECKH LIEHHBIX HOBBIX AK30THUECKUX JPEBECHBIX OPOA. MOXHO
MPUBECTH MHOIO INPUMEPOB TOTO KaK pacTeHUs, (UIOTeHETUUECKU CHOPMUPOBABIINECS B
OTpE/IeNICHHBIX MPUPOJHBIX U TeorpauuecKux yCIOBUSIX, IEPEHECCHHBIE HAa ApPYrue NajicKue
KOHTHUHEHTBI, HAaXOJMJIM TaM BTOPYIO POAMHY, XOPOIIO U JaXKe JIydIlle POCIIH U Pa3MHOKAIUCH, OTyYaIn
00mbII0€ PACTIPOCTPAHEHUE U HCIIONb30BaHUE (aKaIus Oenast, EeIKOBULIA, KJICH SICEHENUCTHBIN, 1y0
OopeanbHbI, INCTBEHHUIA, COCHA BeliMyToBa, IICEBAOTCYTA U APYTHE).

[me nnuus 0ObIKHOBEHHAS MK TpexKoJtoukoBas (Gleditsia triacanthos L.) B Pecny6muky Mooy
Obuta uHTpOonyupoBaHa u3 CesepHoit AMepuku Jlenrunakom B 1867 rony (A. Iananuan, A. Jlenucos,
1984) u B HacTosIIEee BpEMs pacTeT B pa3IMUHBIX JIECOPACTUTEIIBHBIX YCIIOBUSIX U cMeleHus1x. Hamna
HIMPOKOE MPUMEHEHHE TOJIBKO B IOXKHBIX paiionax esponeiickoi uacti CHI™ (K. Kamymkuit, H. BonoTos,
1986; b. I'apun, 2005; H. Aranonos, 2006).

3HaYMMOCTb TNIEMUMU OOBIKHOBEHHOH B JIECHBIX KyNbTypax PecnyOmuku MoiijoBa 0co6eHHO
Bo3pocJo nocie npuHaTHs [locranosnenus [Ipasutensctea PM Ne 739 ot 16 utons 2003 roga «O
BHEJIPEHUH CTPATETUH YCTOHIMBOTO pa3BUTHs HalmoHaIBHOT0 1ECHOTO CEKTOPa». ITO 0OBSICHSIETCS
TEM, UTO [Nl OOBIKHOBEHHAsI OTJIMYAETCS BRICOKOH 3aCyX0yCTOHUMBOCTHIO, MAJIO TpeOOBaTENbHA
K I104BaM U XOPOLIO PACTET JaKe Ha KAIlITAHOBO-COJIOHIIEBAThIX MOYBAX U COJIOHIAxX. Ha yxyamenue
JIECOPACTUTEIIHBIX YCIIOBUH pearupyeT TOIBKO CHIDKEHUEM ITPUPOCTA.

JpeBecuHa rneuuuy OOBIKHOBEHHOI MPOYHAsl, C PO30BATHIM SAPOM M KPACHBBIM PUCYHKOM,
cTOlKas K THUJISIM M TOBPEXKACHUSIM HACEKOMBIMU, MOXET IPUMEHSIThCS 171 U3TOTORIEHUS JOMAIITHEiH
Mebenu, TenerpagHbIx cToa00B, HINAaJ, OrPaXKACHUIN U Tak Jalee.

INockoneky B PecmyGnrke Mongosa co3aHO MHOTO JIPEBOCTOEB C IpeoOnaiaHueM akalmu Oesoi,
TO caMo co0OH pa3yMeeTcsl, YTO HEOOXOAMMO HAlTH 3aMEHY aKallMi HA CMBITBIX U pa3pyIIEHHBIX
BOJIHOM 3p03UEil CKIIOHOBBIX 3eMJISIX, CHCTEMaX 0aJIOK C 3aCOJICHHBIMU MIOUBAMU U IPYTHUX yUACTKAX,
0COOEHHO B IOKHBIX paiioHax Pecry6nuku Momnpnosa. ClienaHHble HAaMH BBIBOJBI U NPEIT0XKEHUS
MIPOU3BOACTBY N0 PACLUIUPEHHIO JIE COKYIBTYP IAaHHOM IpeBe CHOM MOPOIBI SBIISIOTCS AKTyaJIbHBIMU U
OUCHb HYXXHBIMH JJIs1 BHEAPECHHUS B Onmkaiimue rojsl. Co3iaHue APEBOCTOEB ¢ MpeodiiafaHueM
IJIEAWYMN YMEHBIIUT IPUMEHEHHE aKaluu OeNoi B 1€ CHBIX KyNsTypax PecmyOnuku Monjosa.

MATEPUAJ 1 METObI

o mueHnuto akagemuka B. Iapanosa (2007), kaxkaast OTpaciib 3HaHUS HAyKH UMEET CBOM METOJIbI
Hay4YHOTO TIO3HAHUS U, KaK PaBHJIO, BEIPa0aThIBaET X CaMa.

B 0CHOBY METOAUK HAIIUX HCCIICAOBAHUM ObliIa MOJOXKEHa 0O0IIas TCOpHUs AUAICKTUYECKOTO
MaTepHalii3Ma, SBIISIOIASACS OCHOBHBIM 0a3MCOM MO3HAHUS BCETO MAaTePUaJIBHOIO MHpa H
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paccMmarpuBaronias IpUpoAy Kak eIMHOE IeJI0e, BCe KOMIOHEHTHI KOTOPOIO B3aWMOCBS3aHBI U
B3aMMOOOYCIIOBIIEHBI MEXTy COOOH.

3aKOHBI TMATEKTHKH TOKa3bIBAIOT HEMTPEPBIBHOCTh JIBKKEHHS U Pa3BUTHE BCErO MaTepHaIbHOTO
MHUpa M paccMaTPpUBAIOT Pa3BUTHE SBICHHI W NMPOIECCOB NPUPOABI KaK €IHHCTBO
MPOTHBOTIOJIOKHO CTEH. DTa prnocockas 0CHOBA HAYKH MO3BOJISET IITyOOKO U BCECTOPOHHE MO3HABATh
BCE T€ SBJICHHUS, KOTOPbIE BOZHUKAIOT, pa3BUBAIOTCS U MPOTEKAIOT B HAIIIMX JiecaX B MpoLEcce X
pocTa M pa3BUTHS.

INosroMy B OCHOBY HaIIMX MCCIIEOBAaHHUH OBLI OJIMKEH TaK)Ke CHCTEMHO-TeHETHYE CKUH TTOJIXO],
BBIPa0OTaHHBIH PAKTHKOM Ha 0CHOBE HCTOPHYECKOTO acliekTa 1 06001eH npodeccopom B. busonom
(2007). PaccmoTpeHue uccie0BaHHbBIX IPEBOCTOEB MIETUYNH OOBIKHOBEHHOM ObLIIO 0ObEKTUBHOE,
BCECTOPOHHEE, aKTUBHOE, CHCTEMHOE, C BOCXOXKJICHHEM OT €IMHUYHOTO K 00ILIEMY 1 OT aOCTPaKTHOTO
K KOHKpeTHOMY. Ha BceX ypOBHSX NMPUMEHSUIMCH 3aKOHBI W KaT€rOpHH MaTepUalIMCTHYe CKOH
nuanektuku ( A. Jlanunos, 1973).

Hamm uccnenosanust IpOBEACHBI Ha §-MH TOCTOSIHHBIX MPOOHBIX IUTOIIA LIX TPSMOYTOIBHOM (pOpMBI
BenuuuHo# 0,20-0,40 ra B YHreHckom, bennepckom, XpHuemTckoM, Sprapunckom, Komparckom u
KarynbckoM Jiecxo3ax B pa3JIMuHbIX JI€COPACTHTENIBHBIX YCIOBHSX, IPU Pa3IMYHBIX Pa3MEIICHHUIX
MOCAJJOYHBIX MECT C IIPHME CHIO Pa3JIMYHBIX COMYTCTBYIOLUIMX U KYCTapHHKOBBIX ITOpoj (Tabu. 1).

B ocHOBy mpoBeAeHHBIX HAMU JE€TAJIBHBIX HCCIEJOBAHUI OBLIN ITOJIOKEHBI METOIUKH,
npeioxennsie b. JlorrunoBsiM (1966), B. Oruesckum u A. XupobiM (1967), K. Hukutunaem (1978),
H. Anyunnsim (1982), cobmonas OCT- 56-69-1988 Ne 72 u COY - 82-02-37-479 — 2006.

Ha kaxxnoit nmpoOHOH Miomiaay Mpou3BeAeH IepecyeT BCeX JAEPEBhEB MO 2X CM. CTYINEHSIM
TomuuHbl. CpeiHNH AMaMeTp HaXOIUJICS 110 CPEAHEH TUIONIA/IN CeYeHNs], CPEIHN I BO3PACT - ITOZICIETOM
TOIMYHBIX KOJIEIl Ha Cpe3axX CTBOJIOB y KOPHEBOW MIEHKH CPEeAHUX MOJIENIbHBIX JepeBbeB. [lonHoTa
onpesensuiach 1o CyMMe IUIONIa/iel cedeHnH Ha 1ra 1 TabiiiaM Xoia pocTa M TOBapHOCTH JPEBECHBIX
nopof YkpauHsl (1969).

Ha xax/0it npoOGHO# Iutommany y KOpHeH cpeHIX MOJIETIbHBIX AePEBhEB 3aI0)KeHa TOYBEHHAS
sMa TTyOMHOM /10 2-X M. ¥ B KapTOYKax IPOOHBIX IJIOIIA/Ieii ONMUCAHBI U 3aPHCOBAHBI ITOYBHI T10
TeHETH4eCKUM FOPU30HTaM U KOPHEBbIE CUCTEMBI.

Jns onpeienenust 0ObeMOB CTBOJIOB, aHAJIM3a X0JIa POCTa CPETHUX MOJIEBHBIX JIEPEBBEB Opanch
Cpe3bl Y OCHOBAHHSI CTBOJIOB, HA BBICOTE 1,3 M OT MOBEPXHOCTH 3€MJIH, IO CPEMHE CEKIMi1 1 OCHOBaHNUH
BepiIMHOK. [IponsBoannacek craroOpaboTka AMaMeTpoB IIeIMYHH Ha BeicoTe 1,3M. OT 3eMin 1o
Meroaukam JI. Jleontresa (1972) u xadenpst necHoit Takcanun Y CXA (1972). CyuiecTBeHHOCTh
pasHuIlBI onpeesiiack o meronuke A. K Murpomnonsckoro (1957).

JlaHHBIe cTaTOOPabOTKM MOKA3aJH, YTO MOJIYyYSHHBIE PEe3YbTaThl SBISIOTCS J10CTOBEPHBIMH.
[Nokazarens norpemHoctu «T» Besne menee 5% (Tabi.1). CiienoBaTenabHO, HAIIM JaHHBIE MOTYT
OBITB MCIIOJIL30BAHBI B HAYKE M B IIMPOKOI MPAKTHKE B JIECX03aX.

PE3VJIBTATBI 1 OBCYXK/IEHUE

B pesynsrare uccrenoBaHuid yCTaHOBJICHO, YTO B YHIEHCKOM JIe CHUMECTBE B HIDKHEH YaCTH CKIIOHA
CEBEepHOM HKCIO3UIIMHU Ha YepHO3eMe OOBIKHOBEHHOM MPH pa3MelIeHNUH 1ocaouHbIX MecT 1,2x0,7M.
B YUCTBIX JICCOKYIBTYypaxX TIIEAUYHS POCIIa HHTEHCUBHO. 31ECh MPH HUCCIICOBAaHUH JAPEBOCTOS B
Bo3pacte 40 et Ha orHOM rektape 1520 ctBosoB, nonmHora-0,92, cpeauuii npupoct-7,75 M. Ha OAMH
ra. CTBOJIBI BBICOKO OUHUIIIEHBI OT CYYbEB, OTIINYAIOTCS IPSAMU3HON M MaJIoi COSKUCTOCTHIO.

HamHOr0 Xy>Ke pOCITH JIe COKYIIETYPBI TIPH MOPSITHOM CMEIICH U TIISANYUH C KIICHOM O CTPOJTUCTHBIM
C pa3MelieHneM MocaaouHbIX MecT 1,5%0,7M. B MepemieHCKoM JiecHIIecTBe XbIHYCIITCKOrO JIECX03a
(ITp.mun. 60). 3nech IECOPACTUTENBHBIE YCIIOBHS TAKKE OTHOCATCS K CyXOMYy Ipyy-/l, mo4Ba-uepHo3eM
00BIKHOBEHHBIH Oe3 Hayumsi kapOoHaroB. K rccienoBaHHOMY Bo3pacTy 46 roJiaM MoJIHOTA HACAKICHHS-
0,93. I'menuuust moctura cpenHeit BeicoThl 20,9 M, cpeanero nuamerpa-16,440,35 cM, a kieH
OCTPOJIMCTHBIH JOCTUT CPEIHEN BbICOTHI TOJIBKO 16,6 M U cpeHero auaMerpa-12,2+0,42 cM 1 HaXoauTcst
TIOJT ITOJIOTOM TS YH. JIpeBOCTO# B I1eJIOM UMEET CpeIHu i 3anac-264 M* B cpeTHEeM Ha OITHOM reKTape.

CpenHuit PUPOCT TOJIBKO 5,75 M? Ha O/IMH ra, Tak Kak MHOTO KJIeHa ObLJI0 BEIPYOIIEHO NP pyOKax
yX0Jia, TOCKOJIBKY OH YIHETaJCS TIIeANINEd 1 yChIXall, a 0YBa B MECTaX OTIAaja KJICHa 3apacTacT
TPaBSIHUCTOW PACTUTEIBHOCTBIO.
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U3 ananmu3a xoma pocTa CpeIHIX MOJISIILHBIX IEPEBhEB BUIHO, YTO [VIC YN MHTEHCHBHO POCIIa
110 35-40 7erT, KJIeH MpeBbINIaj NIEANYHIO TOIBKO JI0 8 JIET, 3aTeM ero POCT PE3KO 3aMeUIsIICS U OH
Tnepelrelt Bo BTopoit sipyc, a Ha IKHOM CKJIOHE MHOTO €ro 3achIXaeT.

B Batortrrckom stecHide cre SlpraprHckoro siecxosa (Ip. 1.6 1) B cyXuxJiecopacTUTENBHBIX YCIIOBHSIX
M, menu4us pocna Xyxe 1 K 40 ronam J0CTHUIIA CPeIHEN BBICOTHI TOJIBKO 18,7 M M cpeiHero quameTpa
-16,5+0,21cm. 3anac -158m> Ha 0THOM rekTape, CpeTHui MPUpocT -3,86 M> Ha OJTHOM reKTape.

B Kowmparckom necauyectBe KoMparckoro jiecxo3a Ha 4epHO3eMe OOBIKHOBEHHOM B YCJIOBHSIX
cyxoro rpyaa— /I, Ipy opsiHOM CMEILEHHH CO CBUIMHOM INeIMUMs POCIIA TOIBKO YOBIETBOPUTEILHO
U IIpoITycKajla MHOTO CBETa IoJ1 IoJIor JApeBocTos. [ToyBa mo KysapTypamu 3apacTaia 3jiakamu. B
uccaenoBanHoM Bo3pacte (40 et) ¢ pa3menienrueM nepBoHadanbHo 1,0x0,7 M, B cpeiHeM Ha OTHOM
rextape octanioch 1096 cTBOJIOB TIIEMUMHU CpeHEN BBICOTOH - 13,7 M, Ipu cpeiHeM JuameTpe -
16,0+0,24 cm, 3amac - 205 M B cpeiHeM Ha oaHOM ra. CpemHuil ToAMYHbIH npupocT -5,15m° Ha
OJTHOM TeKTape.

Ha Bcex 8-mu mpoOHBIX TUIOIIAASX HAMHU HCCIISIOBATACh KOPHEBAsl CUCTEMa Ha TITyOHHY 710 2-X
MeTpoB. Ha miomansx kopHeBast cucTeMa OIHcaHa W 3apUCOBaHA KakK MOIIHAsi MOBEPXHOCTHO-
CTepxKHEBas, a Ha mpoOHoH momany 110 B I'eIpOOBEIIKOM JIECHUUECTBE, ITIE B COCTABE JPEBOCTOS
66110 16% y6a yepeiryaroro, y mieTu4uu OOKOBbIE KOPHHU ObLITH KOPOUE, HO OONBIIE UX 3aTyONIsIIOCh,
a CTEeP)KHEBOH KOpeHb HAMHOTO TOJIILE M 3aNTyOHJICs Ha OOJIBINYIO TITyOHHY.

BBIBO/bI

1. Imepuums aydimie pacTeT B CMEIIAHHBIX KyIbTYpax, 4YeM B YHCTHIX, HCKIIOUYUTEIBHO
3aCyX0yCTOWYHMBas U Ha YXy/AIICHHE JIE COPACTHTEIBHBIX YCIOBHH M0 BIAYKHOCTH pearnpyeT TOIbKO
CHIDKCHHEM TIPUPOCTA.

2. B 9uCTBIX TPpeBOCTOSAX B 8-15 €T KpoHa HAYMHAET U3PEKUBATHCS U IPOIYCKAST MHOTO CBETa
Ha IT04BY, KOTOpasi 3apacTaeT 3J1aKOBOW pacTUTENLHOCThIO. CpeHUH PHUPOCT TAKUX APEBOCTOEB
paBeH TOJBKO 3-5M3 Ha OTHOM r'eKTape, K Bo3pacty 40 neT.

3. CMeIaHHbIE IeCOKYIBTY Pl yCTOWYIHBEE BE3/IC, UCKITIOUUTENBHO 3aCyX0yCTOMYUBBIC, OBICTPO
pacTyT ¢ MOJIO/IOTO BO3PACTa, IIOYTH HE MMOBPEKIAFOTCS BPEAUTENSIMU U OOJIE3HIMH.

4. Tlpu cMelIeHUH ¢ JyOOM YepeIaThiM YBEIIMYUBACTCS IIOTHOCTH TI0JIOra M B BHTY aXKYPHOCTH
KPOHBI IIISTMYUH Yepe3 Hee MPOXOAUT JOCTATOUHO CBETa JUIst TyOa B MoonocTi. KopHu meaniuu u
ny0a He BBITECHSIOT APYT IPyra, a y 00euX Mopos 3armyOnsoTcsl Ha O0NbIINE TITyOUHBI.

5. CunTaeM, YTO HAMITYHIIIeH CXeMOH Ha BCEX Pa3HOBHIHOCTSX ITOYB U 10 BIAKHOCTH B PECITYONHKe
JIOJDKHO OBITH CMEIICHHE e¢ ¢ TyOOM MPH pa3MEIIeHUH MocaTouHbIX MecT 2,5%0,7 M. B HeueTHBIX
psiiaX BEICAKHBATH TOJIBKO TIICIMYHIO, 3 B YETHBIX YEPEI0BATh TIICAUIHIO YePe3 OTHO MO CaT0IHOe
MecTo ayoa.

6. PexoMeHyeM Takylo CXeMy BO BCEX JIECX03aX IIEHTpa U tora MoJIOBEI, B CYyXHX U OYCHb
CYXUX JIECOPACTUTEINILHBIX YCIIOBHSX.
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ASPECTE FENOLOGICE ALE UNOR SPECII DE KNIPHOFIA
MOENCH. iN CONDITIILE REPUBLICII MOLDOVA

IRINA SFECLA,
Gradina Botanica (Institut) a ASM

Abstract. This article presents the phenological aspects of some varieties of the genus Kniphofia. Itincludes
70 or more native African species. The leaves are reminiscent of alily. Some varieties have beenused commercially
in horticultural purposes and are commonly known for their bright, rocket-shaped flowers. These plants produce
spikes of brightly-colored, hanging, red-to-orange flowers. Due to this, many of them were named as “torch” and
“red hot poker”.

Key words: Genus, Introduction, Kniphofia, Phenology.

INTRODUCERE

Genul Kniphofia Moench. face parte din familia Asphodelaceae si cuprinde cca 70 de specii
originare dinAfrica Tropicald i de Sud, insula Madagascar. Denumirea i-a fost data in cinstea profesorului
englez Johann Hieronymus Kniphof, care le-a descoperit in secolul al XVIll-lea (M. Preda,1989).
Numele ei romanesc este ,,Crin african”, ,,Tritoma” sau ,Kniphofie”. Reprezentantii acestui gen
sunt plante erbacee perene. Ele pot forma smocuri mari de frunze arcuite, lungi si inguste. Radacina
este constituitd dintr-un rizom gros si fibros, din care pornesc raddcini cdrnoase. Desi originard din
Africa, specia datd este destul de raspindita in Europa, Asia si America de Nord. Se inmulteste usor
prin seminte sau divizarea tufelor (L. Bailey, 1942; A. Melitiu, N. Ailincdi, 1967; M. Preda, 1989; E.
Selaru, 2007). Prinmultiplicare vegetativa plantele trec in perioada generativa mai rapid (1-2 ani) decit
cele propagate din saminta (4-5 ani). Kniphofia nu necesita ingrijiri deosebite si niciirigare frecventa.
Ea prezinta interes sporit datorita inflorescentelor sale viu colorate ce le permite sa fie cu succes
utilizate in gradinile particulare, in spatiile verzi rurale si urbane, ca pete solitare, in jurul bazinelor de
apa si ca flori taiate.

Pentru promovarea speciilor date Tn amenajarea spatiilor verzi este necesar de a efectua un studiu
amplu al cresterii $idezvoltarii lor in conditiile pedo-climatice ale Republicii Moldova.
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MATERIAL SI METODA

Cercetarile au fost efectuate in cadrul laboratorului ,,Floriculturd” al Gradinii Botanice (Institut) a
ASM. in studiu au fost luati cinci reprezentanti ai genului Kniphofia: K. ensifolia Baker., K. uvaria
Hook., K. nelsonii Mast., K. tarmcutata Baker., K. tukii Baker. Obiecte de studiu au servit plante din
colectie, ce au o virstd de 5-6-7 ani. Examinarea aspectelor fenologice a fost efectuata corespunzitor
metodei observatiilor fenologice din gradinile botanice (Metodika fenologi¢eskih nabliidenij v botani¢eskih
sadah SSSR, 1972).

REZULTATE SI DISCUTII

Fenologia ca stiinta a aparut in secolul al XVIIl-lea si are drept scop caracterizarea fazelor de
dezvoltare ale unui grup de plante (Metodika fenologi¢eskih nabliidenij v botani¢eskih sadah SSSR,
1972). Datele fenologice au valoare stiintifica si practica doar in cazul cand sunt acumulate sistematic
si dupa o singurd metoda. in scopul stabilirii si caracterizirii fazelor fenologice, pentru speciile luate in
studiu, au fost precautati anii 2008-2009, care s-au dovedit a fi diferiti din punct de vedere al regimului
termic §i regimului hidric. Anul 2008 s-a prezentat ca un an mai secetos §i cu mai putine precipitatii
decit anul 2009. Examinind aspectele fenologice dupa metoda observatiilor fenologice din gradinile
botanice, perioada de vegetatie a plantelor de Knifofie a fost delimitata in cinci faze fenologice:

1) initierea vegetatiei

2) butonizarea

3) inflorirea

4) fructificarea

5) sfirgitul vegetatiei

Initierea vegetatiei la crinul african incepe odata cu instaurarea temperaturilor pozitive i anume in
a Ill-a decada a lunii martie — I-a decada a lunii aprilie. Durata fazei vegetative (perioada de la
initierea vegetatiei pind la butonizare) variaza de la specie la specie, in dependenta atit de conditiile
climatice, cit si de genotipul speciei. O extindere a fazei vegetative a fost marcata in anul 2009 care,
comparativ cu anul 2008, a fost mai lunga cu 10-15 zile. Acest moment a fost favorizat de ingheturile
tirzii gi temperaturile mai mici din primavara anului 2009. La speciile studiate cea mai lunga durata a
perioadei vegetative a fost inregistratd in anul 2009 la K. Tukii i a constituit 80-85 de zile.

Odata cu inceperea butonizirii planta trece in perioada generativa de dezvoltare. Intrarea plantei in
faza butonizarii se considera atunci, cind solzii mugurelui floral se desprind si butonul poate fi observat
cu ochiul liber. La Knifofie butonizarea cuprinde in medie 15 zile si parcurge urmatoarele etape:

- buton verde

- buton rosu intens

- buton oranj

Cea mai indelungatd imbobocire a fost inregistrata la K. nelsonii in anul 2008 (tab. 1, 2).

Fig. 1. Fazele fenologice la Kniphofia Moench.
1 — butonizarea, buton verde; 2 — butonizarea (buton rosu intens) si inflorirea; 3 - fructificarea
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Tabelul 1
Fazele fenologice la speciile de Kniphofia Moench. pentru anii 2008-2009
Inflorirea Fructificarea
Initierea . . ince- . .
N. . ’ Butoni- i Sfirsitul
Specia |Anul| vegeta- utont initiereamﬂorlre sfirgitul| putul sﬁrgtgl frsttut.
0. - . zarea |, . . ..| abun- [, . .| fructifi- | vegetatiel
tiei infloririi . |infloririi| fructi- o .
denta - .. | carii
ficarii
Kniphofia|2008| martie | 15.05 | 30.05 | 05.06 | 18.06 | 15.06 | 22.07 [octombrie
1 | nelsonii
Mast. |2009| martie | 22.05 [ 04.06 | 15.06 | 20.06 | 18.06 | 30.07 |octombrie
Kniphofialy008| martie | 18.05 | 23.05 | 06.06 | 13.06 | 10.06 | 24.07 |octombrie
2 |trmcutata
Baker. |2009] martie | 28.05 | 05.06 | 10.06 [ 25.06 | 20.06 | 30.07 |octombrie
Kniphofia|2008| martie | 20.05 | 30.05 | 06.06 | 15.06 | 11.06 | 12.08 |noiembrie
3 | ensifolia
Baker. [2009] martie | 08.06 | 12.06 | 20.06 | 28.06 | 24.06 | 10.08 Joctombrie
A Knipliloﬁa 2008| martie | 26.05 | 06.06 | 10.06 | 26.06 | 22.06 | 12.08 Joctombrie
tukii
Baker. |2009] martie | 12.06 | 17.06 | 22.06 | 05.07 | 28.06 | 20.08 |octombrie
s Kniphgﬁa 2008| martie | 30.05 | 11.06 | 17.06 | 30.06 | 28.06 | 12.08 |noiembrie
uvaria
Hook. [2009] martie | 03.06 | 10.06 | 17.06 | 27.06 - - octombrie
Tabelul 2
Spectrul fenologic al speciilor de Kniphofia Moench.
Luna
Specia Anul martie | aprilie | mai | iunie | iulie | august
decada
3 1121311231123 |]1]2]3 1 2
Kniphofia nelsonii| 2008 1 L1 11212 13]3|34]4]4]11 1
Mast. 2009 1 1111 ]11]1213]|]3]|]4]4]4]1 1 1
Kniphofia 2008 1 111112313 ]|]3|4|]4]|4]34 1 1
trmcutata Baker. | 2009 1 1111 ]11]2]13]|]3]|]3]|]4]4]3¢4 1 1
Kniphofia 2008 1 11111 ]12])313]|]3]|4|4]4]|4] 4 4
ensifolia Baker. [2009 1 1111111213134 |4|4]1]4 4
Knip hofia tukii 2008 1 1111111212 13|3|4|4|4|4]4 1
Baker. 2009 1 1111111213133 |4|4]1]4 4
Kniphofia uvaria |2008 1 L1ty 1 11212133 |4|4141] 4 1
Hook. 2009 1 1111111213131 ]1]1 1 1
1 - faza vegetativa 2 - butonizarea 3 - inflorirea 4 - fructificarea

Inflorirea reprezinti o fazi cruciala inciclul vital al speciilor de Kniphofia, constituind unul din cele
mai importante criterii de apreciere a decorativitatii unei specii (fig. 1).

Inceputul fazei de inflorire se consideri deschiderea primei flori din cadrul unei inflorescente de pe planta
luatd instudiu. Datoritd importantei sporite a acestei faze fenologice, se Inregistreaza urmatoarele etape:

- initierea infloririi

- inflorire abundenta

- sfarsitul infloririi

Numeroasele flori ale crinilor africani sunt dispuse in inflorescente de tip spic. Inflorirea are loc
treptat de la baza inflorescentei spre virf (R. Thorne,2002; V. Sava, 2003; V. Vorontov, 2003). Datorita

51



Stiinta agricola, nr. 1/2010. ISSN 1857-0003

acestui fapt, faza de inflorire si faza de butonizare se desfasoara paralel, accentuind decorativitatea
acestor plante. Durata fazei de inflorire la Kniphofia constituie in medie 15-20 zile.

Pentru plantele studiate este caracteristici autogamia. In procesul polenizirii participa activ si
insectele. Timpul posomorit si prezenta precipitatiilor in perioada polenizarii pot impiedica formarea
semintelor fertile. Astfel de efect negativ a fost observat la specia K. uvaria in anul 2009.

Odata cu polenizarea si ofilirea primelor flori, planta trece in faza de fructificare, care se desfasoara
paralel cu inflorirea. Inceperea fructificirii nu poate fi din start observati, deoarece periantul floral
ofilit acopera fructul format. Sfirgitul fazei de fructificare se considera atunci, cind fructul (capsula) se
deschide si este gata de a desimina. Sfirgitul vegetatiei incepe odata cu Inregistrarea temperaturilor
negative (octombrie - noiembrie).

CONCLUZII

In baza rezultatelor obtinute evidentiem speciile cu inflorire precoce (K. tarmcutata, K. ensifolia)
si Inflorire tardiva (K. tukii, K. uvaria).

Plantele studiate parcurg toate fazele ciclului vital. Perioada generativa se soldeaza cu fructificare i
formarea semintelor viabile, ce demonstreaza adaptabilitatea acestora la conditiile pedo-climatice locale.

Durata Indelungata a infloririi, forma vitald, talia si habitusul plantelor reprezinta indici importanti de
decorativitate, ce permit utilizarea acestora in amenajarea spatiilor verzi.
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ZOOTEHNIE $I BIOTEHNOLOGII
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CARACTERISTICA COMPARATIVA A CONTINUTULUI DE
SUBSTANTE NUTRITIVE iN NUTRETURILE DIN
REPUBLICA MOLDOVA

V. HAREA', LARISA CAISIN *
'IS ,, Moldsuinhibrid”
2 Universitatea Agrara de Stat din Moldova

Abstract. The study aims to analyze the chemical composition of the traditional concentrated fodder used in
the Republic of Moldova, and to make a comparison of the obtained data with the data presented inthe speciality
literature. This work explores the possibility to decide upon some conclusive levels of nutrients in fodder, and
demonstrates their variation depending on the climatic conditions in Moldova.

Key words: Food, Protein, Substances.

INTRODUCERE

La 1 ianuarie 2009 au intrat in vigoare noile regulamente ale Uniunii Europene privind productia si
controlul produselor agroalimentare. In Regulamentul (CE) nr. 889/2008 al Comisiei Europene sint
reglementate toate nivelurile de productie vegetald si animalierd, de la cultivarea terenurilor §i ingrijirea
animalelor pind la procesarea, distributia si controlul produselor alimentare ecologice.

Cresterea animalelor prevede organizarea rationald a producerii furajelor pe baze riguros stiintifice,
deoarece costul unitar al hraneipentru animale si calitatea acesteia influenteaza direct costul unitar i
calitatea produsului sectorului zootehnic.

Structura asolamentului furajer, marimea solelor sau numarul de sole variaza in functie de profilul
fermei zootehnice, de animale si numarul acestora, de zona climatica etc. Succesiunea rationala a
bazei furajere prevede urmatoarele componente: analiza plantelor furajere pe zone pedo-climatice;
obtinerea unor cantitdti mari de furaj bogat in substante nutritive la un cost unitar cit mai mic. Componenta
si valoarea nutreturilor, de asemenea, depind de conditiile agrotehnice (climi, sol, Ingrasaminte,
agrotehnicd), soiul plantelor si fazele vegetale incare au fost efectuate metodele de recoltare si conditiile
de pastrare (I. Pop, P. Halga, T. Avarvarei, 2006).

Pentru mentinerea functiilor vitale si obtinerea de productii, organismul animal are nevoie permanent
de substante nutritive. Continutul de substante nutritive din furaje este influentat de compozitia botanica
a furajului, stadiul de vegetatie, fertilitatea solului, ingrasamintele aplicate, conditiile climatice etc.,iar
concentratia de substante minerale 1n substanta uscatd din dejectii variaza in functie de fenofaza de
vegetatie a plantelor i de categoria de animale.

Principiile hranirii rationale implica cunoagterea unor probleme, cumar fi valoarea nutritiva a furajelor
si ratiilor, resursele furajere §i caracteristicile nutritive ale acestora, necesarul de hrand, care se
diferentiazd in functie de categoria de virstd, starea fiziologica si de productie (P. Varga, 1993;
I. Stoica, L. Stoica, 2001).

Existenta unor relatii semnificative intre compozitia chimica a furajelor si gradul de disponibilitate al
acestora, impune o buna cunoastere a caracteristicilor furajelor si influentei acestora asupra productiei
agroalimentare. In acest context, devine actuala necesitatea studierii compozitiei chimice si a valorii
nutritive a furajelor produse in Republica Moldova, perfectionarea proceselor de recoltare, preparare,
conservare, utilizare si determinare a calitatii.

Nutritia si alimentatia influenteaza direct si evident nu numai nivelul productiilor animale, dar si
reproductia, procesele de crestere si dezvoltare, starea de sdndtate a animalelor si, nu inultimul rind,
eficienta economicd — obiectiv determinant in desfasurarea activitatiilor in zootehnie (D. Simeanu,
V. Teusan, C. Ionescu et al., 2006).
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MATERIAL SI METODA

In scopul studierii compozitiei chimice si valorii nutritive a furajelor, de ctre IS ,Moldsuinhibrid” si
SRL ,,Magic Farm” din Republica Moldova, au fost colectate probe de nutreturi §i de reziduuri, obtinute
de la prelucrarea lor, care in octombrie 2007 au fost analizate in Laboratorul Export Department
Analisyis BOCM PAULS Ltd din Danemarca, iar in august 2008 la Romer Labs Diagnostic CmbH
Europe din Marea Britanie.

Rezultatele obtinute de la diferite centre analitice au fost comparate cu compozitia chimica a furajelor
analoage redate in literatura de specialitate (A. Kalagnikov i dr., 1985, 2003).

Valoarea nutritiva a furajelor in unitati nutritive ovaz a fost apreciatd prin calcule in baza datelor
despre compozitia chimicd a furajelor, obtinute de citre laboratoarele mentionate si a datelor despre
digestibilitatea substantelor nutritive ale furajelor.

REZULTATE SI DISCUTII

Analiza chimicd efectuatd a furajelor grauntoase naturale si extrudate, precum si a produselor
obtinute de la prelucrarea lor, au aratat (tab.1) ca existd diferente in continutul de substante nutritive n
furaje nu numai in comparatie cu datele din literatura, dar $i dupa anul colectarii probei. Dupa continutul
de proteina bruta, conform rezultatelor analizei chimice, in comparatie cu datele din literatura (fig. 1),
variatiile au fost: in graunte de porumb - 2,4-2,51%, In graunte de ovaz+ 0,9-0,78%, In boabele de griu
- 1,0-3,08%, in boabele de soia - 0,7-6,53%, in srotul de soia - 3,5-1,15%, in taritele de griu - 0,0-0,97%.
Datele despre continutul de proteina bruta, obtinute in urma analizei chimice, ne arata ca continutul
acesteia, de facto, in toate furajele a fost mai jos, in comparatie cu indicii prezentati in literatura.

Tabelul 1
Comporzitia chimica a furajelor
Export Department Analysis BOCM PAUL Ltd (Danemarca, 2007)
. C Continutul substantelor, %
Denumirea furajului — ~ — = o o
proteind brutd grasime bruta celuloza bruta
porumb boabe 7,89 2,45 2,75
orz boabe 10,59 2,21 8,06
griu boabe 10,82 1,53 2,84
soia boabe 29,07 11,95 6,76
tarite de griu 14,87 3,07 5,87
srot de soia 39,65 1,56 5,81
srot de floarea soarelui 30,64 1,00 20,26
—A I I | | |39 65
Srot de soia w e = 2= : 40,8
2’0 2’5 3’0 3’5 4’0 4:5
[ mcontnutul de proteina bruta, % Kalagnicov ] Expor: Department Analysis BOCM PAULS Ltd O BIOMIN

Fig. 1 Continutul de proteina brutda in nutreturile din Republica Moldova, %
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Tabelul 2
Comporzitia chimica a furajelor
Romer Labs Diagnostic CmbH-Europe (Marea Britanie, 2008)
. Continutul substantelor, %
Denumirea — — < =
furajului api prote 1£1a gras 1rfle celulog a SEN cenusv a
bruta brutd brutad brut bruta
porumb boabe 13,16 7,80 4,2 - 60,8 1,3
orz boabe 11,35 12,90 1,4 - 49,3 2,3
griu boabe 13,81 12,50 1,1 - 59,6 1,6
soia boabe 12,61 34,90 19,0 13,5 34 4,7
tarite de griu 11,05 15,80 3,6 - 21,7 4,3
faina de peste 9,64 68,30 8,9 26,4 5,1 4,3
lapte uscat 5,48 35,90 - - 94 7,9
Tabelul 3
Comporzitia chimica a furajelor extrudate
Romer Labs Diagnostic CmbH-Europe (Marea Britanie, 2008)
. Continu tul substantelor, %
Denumirea — o < =
furajului apd pl‘Otel}la grasime ce lulovza SEN cenusa
bruta bruta bruta brut bruta
porumb boabe 5,48 10,2 2,0 - 66,5 1,3
orz boabe 4,41 16,7 1,8 - 47,3 2,9
griu boabe 5,14 13,0 1,8 - 57,1 2,1
soia boabe 9,68 37,3 6,3 13,0 4,0 6,0

Datele analizei chimice despre continutul grasimii brute in furaje, practic, au avut aceeasi tendinta
ca si la continutul de proteind bruta, adica continutul ei, de facto, a fost mai mic decit cel prezentat in
literatura de specialitate (fig. 2), cu exceptia grisimii insrotul de soia, produs de I.S., Moldsuinhibrid”,
unde ea a fost la nivel de 6,3%, ce depaseste cu 4,1% datele din literatura.

Srot de soia

11,95

Soia
18,2

Tarate de grau

Grau

Orz

Porum

T y y T T T T T T T
o 2 4 6 8 10 12 14 16 18 20
%

[ EKalasnicov mExport Department Analysis BOCM PAULS Ltd COBIOMIN

Fig. 2 Continutul de grasime brutd in nutreturile din R. Moldova, %

Analiza indicilor referitor la continutul de celuloza bruta ne demonstreaza, cd nivelul acesteia in
furaje este mai mic (cu exceptia srotului de soia — 13,0%, comparativ cu 6,5% si a boabelor de ovaz —
8,06, comparativ cu 4,80%) decit cel prezentat n literatura.

Diferenta dupa continutul de celuloza bruta (fig. 3) in furajele din Republica Moldova, conform
datelor din laborator, in comparatie cu cele din literaturd, a constituit, %: inboabele de porumb -7,05,1n
boabele de ovaz+3,26,in boabele de griu - 0,64, 1n boabele de soia - 0,34, 1n srotul de soia +6,5 si- 0,69,
in taritele de griu - 1,63. Variatiile mari 1n continutul celulozei brute se explica doar prin faptul ca
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colectarea probelor medii de furaje a fost efectuata in anul cu secetd mare (2007), fapt care, fara
indoiala, a influentat asupra compozitiei lor chimice.

Srot de

soia

Export Department Analysis BOCM PAULS Ltd
BIOMIN

Kalagnicov

Export Department Analysis BOCM PAULS Ltd
BIOMIN

Kalagnicov

Tarate

Export Department Analysis BOCM PAULS Ltd
BIOMIN

Kalagnicov

Grau |de grau| Soia

Export Department Analysis BOCM PAULS Ltd
BIOMIN

Kalagnicov

Export Department Analysis BOCM PAULS Ltd
BIOMIN

Kalagnicov

porumb [ orz

Export Department Analysis BOCM PAULS Ltd
BIOMIN
Kalagnicov

4,8

81

6,5

,87

6,76
71
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0

%

Fig. 3 Continutul de celuloza in nutreturile din R. Moldova, %

Tabelul 4
Comporzitia minerala a furajelor
Romer Labs Diagnostic CmbH-Europe (Marea Britanie, 2008)
Continutul de substante:

Denumirea furajelor g mg

Ca P K Na Mg Fe Cu Mn Zn
porumb boabe - 0,22 | 0,29 2,0 0,09 22 2 4 16
orz boabe 0,04 | 0,31 | 0,38 ] 0,04 | 0,11 54 4 17 25
griu boabe 0,04 | 0,35 | 0,45 - 0,13 51 5 37 37
soia boabe 0,21 0,53 1,74 0,01 25 118 11 0,21 43
tarite de griu 0,09 | 1,03 | 1,25 | 0,00 | 0,39 | 110 10 127 100
faina de peste 1,37 | 0,46 | 0,32 | 0,27 | 0,07 | 719 7 21 91
lapte uscat 1,39 1,03 1,81 0,66 0,14 5 1 - 47

La compararea rezultatelor compozitiei minerale a furajelor, obtinute de catre laboratorul Romer
Labs Diagnostic CmbH-Europe (Marea Britanie, 2008) cu indicii prezentati in literatura, s-a depisatca
in toate furajele din Republica Moldova continutul de Ca este mai mic: in boabele de orz—cu 1,19%,
inboabele de griu cu 0,47, In boabele de soia cu 4,89% in taritele de griu cu 1,68%, infiina de peste cu
68,83 siin laptele uscat cu 7,71%. Cumult mai jos a fost si continutul in furajele naturale si extrudate

si a altor elemente macrominerale (P, Na, Mg).

Tabelul 5
Comporzitia minerala a furajelor de graminee extrudate
Romer Labs Diagnostic CmbH-Europe (Marea Britanie, 2008)
Continutul de substante:

Denumirea furajelor g mg
Ca P K Na Mg Fe Cu Mn Zn
porumb boabe - 0,30 | 0,40 - 0,13 68 2 6 23
orz boabe 0,03 ] 0,35 ] 0,57 | 0,04 | 0,13 105 4 13 28
griu boabe 0,06 | 042 | 0,80 | 0,07 | 0,15 103 6 20 30
soia boabe 0,43 |1 0,70 | 2,18 | 0,03 | 0,27 | 206 14 34 54
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Analiza comparativa a componentei microminerale a furajelor din Republica Moldova cu datele din
literatura a ardtat cd continutul de Fe in boabele de porumb a fost cu 68 mg mai mare decit in literatura
de specialitate (42,0 mg), in graul natural cu 11,0 mg sicel extrudat cu 63,0 mg, in orzul extrudat cu 55,0
mg si faina de peste cu 625 mg. Nu au fost deosebiri consecvente in indicii despre continutul de Cu si
Mn in furaje. Continutul de zinc a constituit in porumbul extrudat din Republica Moldova 23,0 mg, in
comparatie cu 19,5 mg in porumbul natural (A.Kalagnikov, 1985, 2003), in griul natural si cel extrudat
continutul lui a fost mai mult cu 14,0 51 7,0 mg corespunzator.

CONCLUZII

1. Continutul substantelor nutritive de baza in furajele Republicii Moldova se deosebeste considerabil
de datele prezentate in literaturd, utilizate la calcularea valorii nutritive a ratiilor, amestecurilor furajere
si nutreturilor combinate. De asemenea sint deosebiri in valoarea nutritiva a furajelor dupa perioada
(anul) colectarii probelor.

2. Continutul de proteina si grasime brute 1n furajele Republicii Moldova este cu mult mai mic,
comparativ cu datele prezentate in literatura.

3. Continutul de celuloza bruta in probele de ovaz, griu si a srotului de soia, colectate in Republica
Moldova, a fost mai mare cu 3,26, 0,64 i 6,5% corespunzator, decit datele dinliteratura.

4. Continutul microelementelor in furajele din Republica Moldova, in ansamblu, este mai mic, cu
exceptia fierului, care se contine mai mult in porumb, griul natural §i cel extrudat, orzul extrudat, faina
de peste si Zn - In porumbul extrudat, griul natural §i extrudat.

5. Analiza chimicad a furajelor din Republica Moldova ne demonstreaza ca persistd necesitatea unei
cercetari profunde, complete §i sistematice a tuturor furajelor in scopul aprecierii reale a valorii lor
generale nutritive.

BIBLIOGRAFIE

1. Kalagnikov, A., Kleimenov, N. Normy i raciony kormlenia sel’skohozijstevennyh zivotnyh. Moskva:
Agropromizdat, 1985, 352s.

2. Kalagnikov, A., Kleimenov, N., Bacanov, V. i dr. Kormlenie s/h Zivotnyh. Moskva, Agropromizdat, 2003.

3. Pop, I, Halga, P., Avarvarei, Teona. Nutritia si alimentatia animalelor. vol. 1-3, Tasi, Ed. Tipo Moldova, 2006.

4. Stoica, L, Stoica, Liliana. Bazele nutritiei i alimentatiei animalelor. Bucuresti, Ed. Coral Sanivet, 2001.

5. Simeanu, D., Teusan, V., Ionescu, Cristina et al. Prepararea furajelor si producereanutreturilor combinate.
Tasi, Ed. Alfa, 2006.

6. Varga, P. - Producerea furajelor — ghid practic. Bucuresti, Editura Ceres, 1993.

Data prezentdrii articolului — 16.06.2010

57



Stiinta agricola, nr. 1/2010. ISSN 1857-0003

INGINERIE AGRARA $I TRANSPORT AUTO

CZU621.436:662.756+631.372

TEXHOJNOr'MYECKUX MPOLIECC NMPOU3BOACTBA
BUOTONMIINBA
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?Texnuueckuti ynusepcumem Monoogoi

*Tocyoapemeennbiil azpapulil ynusepcumem Monoogul

Abstract. The description of the construction and the technological process of the installation for biofuel
production are presented in the work. The principle of installation operation is described. The quality indices of
the biofuel are defined. The economical efficiency of the installation implantation is given.

Key words: Catalyst, Diesel engine, Efficiency, Installation, Rape, Rape oil.

BBEJIEHUE

Ha ¢one BBenieHMs pocTa IieH Ha HeTh Oyayiiee OMOTOMINBA, TOJIy4aeMOT0 U3 PACTUTEIHLHOTO
CBIPBSI, SIBJISIETCS] OHON U3 aKTyallbHBIX IpobiieM B Mupe. IIpon3BoacTBo OHOTOMINBA PacTET, HO
€ro COBpPEMEHHbIC 00BEMBI 00eCTIEUNBAIOT MeHee 3% MUPOBOro CIIPOca Ha aBTOMOOMIIBHOE TOIUTHBO.

OpnuuM u3 Haubosee pacHpoCTpaHEHHBIX BUAOB OMOTOIUINB siBIsieTcsa Ouoausens (biodiesel),
KOTOPBIMHU SIBILSIOTCS S(UPHI BBICIIMX XKUPHBIX KMCIIOT ¥ HU3IINX CIUPTOB. VX moJy4atoT B pesynsrare
XUMHYECKON PeaKIIny ITepesTeprupuKaluy pacTUTEILHBIX MACel TN KUBOTHBIX )KUPOB CIIUPTaMH,
Yare BCEro METaHOJIOM, B IPUCYTCTBUHU KaTaim3aTopa. [IpoaykTaMu peakimH sBISIOTCS MOHO3(U PBL,
U3BECTHBIE KaK METHIIOBBIE 3(PUPBI SKUPHBIX KUCIOT (Onoau3ens) u mmuepuH. B ctpanax EC u CILIA
TaKue TOIUIMBA, KaK METHIIOBBIH 3¢up parncoBoro macia (Rape Methyl Ester -RME) u meTtusnosbrit
a¢up coeroro macina (Soy-dean Methyl Ester -SOME), uzBectHbie enié kak METUIIOBbIE dPHUPHI
xupHbIX kucioT (Fatty Asid Methyl Esters — FAME), yxe naBHO NpUMEHSIOTCS B KadeCTBE
aJITEpHATUBHOIO TOILIMBA U 100aBOK K TPaJUIMOHHBIM ToruBaM. Kak nmokasain 6onee uem 20-
JICTHUH OMBIT SKCILTyaTalluy AU3EIbHBIX ABUTATENCH pa3IMUHOrO Ha3HAYEHNUS, KOHBEPTALIUS UX Ha
O6uonuzens He TpeOyeT HUKAKOTO U3MEHEHMs B KOHCTPYKLuH ausens. HecMoTpst Ha HeKoTopoe
yBenuueHue (10 10%) pacxona onomausens npu paboTe aBUrareis Ha HEM, 3HaYUTeNbHO (Ha 25450%)
YMEHBILACTCSl SMUCCHSI BPEHBIX BELIECTB C 0TPabOTaHHBIMHU I'a3aMu, 4TO MO3BOJISIET UCIIOIB30BATh
3TOT BUJ| TOILIUBA JUIs ABUTATENEi IPH UX padoTe B SKOIOTUYECKU YI3BUMBIX MECTaxX (TOpPOACKast
30Ha,30HbI OT]IbIXa U JIp.). KpoMe Toro, OMoan3esns NOMHOCTHIO pacalacTcsl Ha HearpeCCUBHBIE 110
OTHOUICHUIO K OKpY>Karoleil cpefie KOMIOHEHThI. KpoMe MOBBIIIEHHOTO pacxoa, 0Moau3eb BCE sxe
oQafaeT HEeKOTOPBIMHU HEI0 CTaTKAMMU, TAKUMU KaK ITOBBIIIEHHAsS BA3KOCTh U KOKCyeMocTh. HecMoTpst
Ha 3T0, TPOU3BO/CTBO OMOIU3ENS B MUPE PACHIUPSIETCS, MAET TOUCK TEXHOJIOTUH, yIyUIIatOIUX €T0
xapaktepuctuku (Gh. Hubca etal., 2008).

MATEPUAJ 1 METOIbI

Ipoueccsl NpoN3BOACTBA OHOU3EIS MOXKHO KIACCU(PUIIMPOBATH 110 IPUHIIUITY PEKUMa pabOThI
Ha pafoTaromue B NEPUOANYE CKOM WIIN UKINYECKOM PeXXUMeE U Ha paboTaroIue B HEIPEPHIBHOM
pexume. DTH NPU3HAKU JAIOT Ha3BaHHUS TEXHOJOTHYECKUM MPOLECCaM WM TEXHOJIOTHSIM
MIPOM3BOICTBA OMOAM3EIA: IepHoArUecKas (MKINYeCcKasi ) TEXHOJIOTHsl WIT HeTlpepbIBHAs (TOTOYHAs)
TexHosorus. [[pumeHeHue Toi UM MHOM TEXHOJIOrMH 00YCIIOBJIEHO, B IEPBYIO 04epeb, 00bEMaMuU
mpou3BoAcTBa buonusens. [Ipu oTHocHTENTEHO HEOONBIINX 00bEMaX Mpon3BoAcTBa (4504900 ToHH
Ouoau3ers B rojl) IpeAnoUYTUTeIbHA epHOouUecKas (IIUKIIMUeCKas) TEXHOIOr sl IPOU3BOJICTBA, KaK
Oosiee mpocTas U yHMBepcalbHas, He TpeOyromas Oonpmmx 3arpar. CxeMa BBIIICYKAa3aHHOTO
TEXHOJIOTMYE CKOTO ITpoIiecca MpUBeicHa Ha puc. 1.
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Puc. 1. l[umuqeacaﬂ mMexHOoI02usl C UCNOb306 AHUEM Kamaiuzanmopos

AO «AnuMmeHTapMmaln B COTPYAHMYECTBE ¢ TeXHMUECKHUM YHUBEPCUTETOM MOJOBBHI
pa3paboTano TEXHHYECKYIO HOKyMEHTAI[UI0 HAa YCTAaHOBKY JAJsl MPOM3BOJACTBA OMOTOIINBA
LUKIIHUYecKoro aeicTBusL. [1o 3To# TokyMeHTanuu ObUT U3TOTOBNIEH ONBITHBII 00pa3el] yCTaHOBKH,
nonyuyuBmuit Hazeanue MS-KIIB-01. Ona mpenHa3zHadeHa [Isi TPOU3BOACTBA OHOTOILUIMBA U3
pacTUTEIbHBIX Macell, HOIyUYCHHBIX U3 CEMSIH parca, MOJICOJIHEYHUKA, COU U IPYTUX MACIEHUUHBIX
KYJBTY, @ TAKXKE KUPOB *KUBOTHOTO TIPOU3BOJICTBA.

YcTaHOBKA MpeEICTaBiIsAeT COOOH KOHCTPYKLHIO, COCTOSILYI0 M3 peakTopa, EMKOCTH s
MIPUTOTOBJICHUS] METOKCH/IA, BAKYYMHOM CTaHI[MH C BOJOKOJIBIIEBBIM HAaCOCOM, LEHTPOOESKHOTO
repMETHUYECKOTO Hacoca, EMKOCTHU Ul AUCTUIIIMPOBAHHON BOJBI, KEKTOPA, CMECUTENS, IKada
yIpaBleHus, TpyOOIPOBOAOB, CMOHTHPOBAHHBIX HA €IUHOM OCHOBaHMHU.

OO0muit BUJ yCTaHOBKHU TPUBEICH HAa PUCEYHKE 2.

| 1-|---|||l

Puc. 2. Yemanosxka ons npouzgoocmea 6uomonnusa mapku MS-KIIB.01
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Korpa temmeparypa HCXOAHOIO CBHIPbS JIOCTUTAaeT HEOOXOAUMOTO 3HA4YeHUs, MPU MOMOIIU
LEHTPOOES)KHOTO HACOCA Yepe3 MKEKTOP M CMECHUTENb CHEIHUATIBHON KOHCTPYKIMHM HMPOUCXOIUT
CMEILIEHUE UCXOAHOTO CBIPhS C METOKCUIIOM, T.€. IPOUCXOIUT peaKLus nepesTepupuKauu.

I'o 3aBeprueHNH peakIMK NepeITepru(UKaIy CMECh OTCTAUBACTCS 10 Pa3ie/ICHNsI Ha 1BA CIIOST: BEPXHETO
— METHJIOBBIX A(QHUPOB JKUPHBIX KHCIIOT U HIKHETO —NTUIIEpPUHOBOH (ha3bl. HuskHMiA crioit 3areM yrasercs
B CHENMAIbHBIE EMKOCTH. YUUTHIBas TO, YTO 3a OAMH Pa3 HE MPOUCXOMUT IOJHOCTHIO PEAKIUS
nepe3TepupuKauy (4acTh Macia OCTaETCsl HEPOpearupoBABIIINM ), IPOBOAST BTOPYIO CTaIUI0 PEAKIIHN
(aHAJIOTHYHO TIEPBOM) - OTCTAUBAHHUE CMECH U CIIUB NTULIEPUHOBOM (pa3bl. OcTaBIInecs ChIPbIe METIIIOBBIE
3(hupBI IOBEPraroTCs MOCIE0BATEILHO TPOMBIBKE JUCTUILIMPOBAHHOM BOIOI U HEHTpam3auu (Ipu
HEeOoOXOIUMOCTH) YIIEKUCIIBIM Ta30M WIIU COJTHOM KUCTIOTOH. Ilocrie 3Toro cMech OMsITh OTCTauBACTCS
JI0 pa3feneHus Ha aBa ciost. HiwkHui cioil (MpoMBIBOYHAS BOKA C COMSMM KaTau3aTopa) yaassercs,
MPOU3BOIUTCS BAKYyMHAsI CYIIIKa OCTaBIIEHCS SKMAKOCTH VTSl yIAJICHHSI O CTATOUHOT'O METAHOJIA U BIIATH.
T'otoBoe GHOTOMIMBO MOCHE (GUIBTPALMH HA CHIELUABHBIX (DUIIETPax, HE BXOIAIIHX B COCTAB YCTAHOBKH,
cnuBaercs B EMKOCTH, OTKY/Ia MOXKET UCIIONB30BaThCsl 10 Ha3HAYECHHIO. TeXHUUeCKasl XapaKTepUCTHKA
ycranoBku M8-KI1b-01 npuBenena B tabnuiie 1.

Tab6mma 1
Texnuueckas xapaxkmepucmuka ycmanosxu MS-KIIB-01
[TapameTpsl 3HaucHUSA

[Tpon3BOIUTEIBHOCT b TEXHUIECKa s, KI/4, HE MEHEe 125
[Tpo 0K UT €TbHOCTD IMKJIA, U 8
YcTaHOBIEHHAsS MOITHOCTh, KBT 60,1
l"abaputHbI€ pa3Mepbl, MM

Jlnuna 4160
IMMupuna 2240
Bricora 2620
Macca, kr 2600

Yka3aHHas ycTaHOBKa ObU1a cCMOHTHpoBaHa Ha AO « AIIMMEHTapMalll» B CTIeajIbHOM TIOMEIeHUH,
000pyI0BaHHOM BOZIOITPOBOIOM U BEHTUJIALIMEH, TJIe ¥ ObLIIH MPOBEICHBI IPUEMOUHBIE UCTIHITAHUS.

PE3VJIBTATBI 1 OBCYXK/IEHUE

Iepsas naprtust uonuzesns (1400 1), moIydeHHOTO Ha YCTaHOBKE 110 JOTOBOPY ¢ l0cynapcTBeHHBIM
arpapHbIM yHHBepcHTeTOM MoJIoBBI, OblIa UCIIONB30BaHa MPU CTEHJOBBIM HCIIBITAHHUSAM Ha
JT3eJIbHOM TPaKTOPHBIM JBUTATEIe.

AHanu3sl MPOBEAEHHBIE B XUMHUKO-TEXHOJIOTH4e CKOM JTabopatopru MoJIaBcKoH JKeJIe3HOM 10pory,
B naboparopun "Xummorosoruuu” [ocyIapCTBEHHOTO arpapHOTO YHUBEpCUTETa MOJIIOBBL U B
TexH1Ye CKOM [IEHTPE IPOMBIIIIEHHOH 0€30I1aCHOCTH M CePTU(HHUKAIIMHN [TOKa3ald, YTO OHOIN3eb
noJydeHHbIi Ha ycraHoBke M8-KI1b-01, o motHocTH (Tipu 15°C), Bazkoctu (ipu 40°C), Temneparype
BCTIBIILIKY, HOJHOMY, KUCJIOTHOMY YHCJIaM W JPYTHUM IOKa3aTesM IMOJHOCTHIO COOTBETCTBYET
TpeboBaHusIM eBporneiickoro crannapta EN 14214:2003.

K coxxanenuto, onpeesMTh Bce oKaszarenu kadectsa (a ux cornacHo EN 14214:2003 —25) u3z-3a
OTCYTCTBHS COOTBETCTBYIOIIEH 0a3bl B pecIryTHKe He PeACTaBUIIOCh BO3SMOXHBIM. [ToaToMy ObLIIO
pelIeHo o0paTUThCs B YKPaHCKUH Hay4HO-MCCIIeI0BaTe IbCKHI MHCTUTYT HedrenepepadarbiBaromieit
npomslnuieHHOCTH « MACMAY, Tie OBLI IPOBEAEH aHAIN3 OMOTOILINBA B IIOJIHOM 00BEME.

Pesynsrarsl HccieoBaHus OMOTOIIMBA IPUBEAEHBI B TabmmIe 2.

Iposenenue npuémounsbIx ucnbITaHui ycraHoBkH ME-KIIb-01 1 monoxuTenabHbIE aHATU3BI
MpeCTaBICHHOr0 06pasia no3soawin B 2009 roxy mpoBecTH cepTU(UKALMOHHBIE UCIBITAHUS
YCTaHOBKH U MOJTy4UTh cepTU(uUKar coorBeTcTBHs 32 Ne SNACP MD 1003 11 A 023548-09.

B centsa6pe 2009 roga B Pecnybiuke MomnnoBa OblT IPUHST HAIlMOHAJIBHBIR CTaHAApT HA
ouotormnuBo SM STB1657-2009 (EN 14214-2003). Bce 3HaueHus okazareneid, 3a UCKJIIOUeHUEeM
nokazarens «CoJiep)kaHue BOIBI», MOJTHOCTBIO COOTBETCTBYIOT 3HAUCHMSM, NMPUBEAEHHBIM B
eBporneiickom crannapte EN 14214:2003.

TeXHHKO-9)KOHOMHYECKUE PacUeThl IPOU3BOACTBA OMOM3ENs Ha Oa3e OJJHOTO CPEeTHECTaTHCTH-
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Tabmuma 2
Tloxazamenu xawecmea Ouomoniusa
HaumeHOBaHU € OKa3aTeNe i Hopwa cornacuo| lpenctamies-
EN 14214:2003 | =e1ii 00p azery

CosiepxaHre METWIOBbIX 3(hUpoB, % HE MEeHee 96,5 98,4
ITnorHOCTH 1pH Temmnepatype 15°C, kv 860-900 886,3
Bsaskocts npu Temneparyp e 40°C, MM /c, B npenesax 3,5-5,0 4,79
Temmeparypa BCIBIIKK B 3aKpHITOM THTIIE,"C 120 168
MaccoBasi 10Jis1 cepbl, MI/KT, He Oojee 10 10
Koxcyemocts 10-ro ocratka, %, He Gonee 0,3 0,06
IleranoBoe 4ucio, He MEHEe 51 51
3o5bHOCTE, %, HE OO0Mee 0,02 0,005
MaccoBas 10151 BOIBI, MI/KT, HE Oojiee 50 50
HcnpiTanre Ha MEIHOM IUTaCTHHE Kiacc 1 kiace 1
Kucnornoe uucno, mr KOH na 1 r Tonnusa, He 6onee 0,5 0,47
MaccoBas goia Meranoja, %, He 0 omnee 0,2 0,005
MaccoBas 10151 MOHOIJIMITEPUIIOB, %, He O oee 0,8 0,8
MaccoBas 10151 AUTITULEPUIOB, Y%, HE OoJee 0,2 0,2
MaccoBas 101 TpurIMIepuoB, %, He Oornee 0,2 0,16
MaccoBast J1osisi CBOO OJTHOTO IviieprHa, %, He O oJiee 0,02 0,01
MaccoBas j1os o0iiero riauiepuna, %, He 6onee 0,25 0,25
Nomoe uncio, He Gosee 120 82,3
Conepxanue pocdopa, Mr/kr, He Oojiee 10 4,0
Conepxanne MeramioB I rpyrmst (Na, K), mMr/kr 5,0 OTCYTCTBYET
Conepxanne meramioB I rpymmsr (Ca,Mg), Mr/kr 5,0 OTCYTCTBYET
ConeprkaHre METHWIOBOTO A(PHp a TNHOIEHOBOM KUCIIOTHI, Yo, 12,0 6,6
He OoJiee
ConepxaHue MEXaHMIECKUX IpUMec e, MI/KT 24,0 OTCYTCTBYET
OKwucauT elIbHasI CTA0MILHOCTD, MUH., HE MEHEE 360 6onee 360
[ToyHe HACBIIIE HHBIE METUJIOBBIE A UpbI, %o 1 0,8

geckoro xo3sicTBa PecmyGniku Monnosa (B mpeaenax 1000 ra) npu ucnons3oBaHuu 1/5 yactu 3emens
(200 ra) mog MacIU4HbBIE KYIBTYPBI, IPU 4-X JIESTHEM [IUKJIE BO3EIBIBAHUS CEITbCKOXO3SIHCTBEHHBIX
KYJBTYp, TIO3BOJISIIOT X035IHICTBY coOparh nopsiaka 425 T ceMsiH, U3 KOTophIx 10 60% (230 1) ams
nepepaboTKK Ha Maclio Juisi moTpediieHus, a octaiabHbie 40% (195 T) g mpojaxku Kak ChIphE Ha
9KCTIOPT. DTO MO3BOJIUT MOIYUIUTH 70 73 THICSY JIUTPOB OHOIU3ENS, UTO COCTaBIsAeT 36% OT o0Imeit
MOTPeOHOCTH B TOILTUBE JIs1 00pabOTKH MMEIOIIUXCS B X035 CTBE 3eMeb. 3arparsl Ha puoOpeTeHUe
YCTaHOBKH JIJ1s1 pou3BoicTBa Gnoam3ens (30 ThIC.eBpo) OKYHAOTCsS MPUMEPHO 32 OJIMH T/,  TO/IOBOMH
SKOHOMMYECKHUH 3(P(EKT OT BHEAPECHUS YCTAHOBKU COCTABUT ~(,7 MIIH.JIEEB.
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1. PazpaboTaHHast KOHCTPYKIHSI YCTAHOBKH U IpeyiaraeMasi TEXHOJIOTHS 00€ CIIeUHBAIOT ITPOU3-
BOJICTBO OMOTOIUINBA U3 PACTUTENHFHOIO MACIIa C BBIXOZOM F'OTOBOIO IIPOAYKTa PaBHEIM 96,5%;

2. Tlokazarenu KauecTBa IOTy4YCHHOTO OMOM3€Ms OTBEUAIOT TPeOOBAHUAM IPUHSTHIX CTaHAAPTOB;

3. DHepreruueckue MoKazaTeId AU3EIBHOTO JIBUraTeNs, padOTaromero Ha OMOTOILUIMBO HpPH
CTEHJIOBBIX MCIBITAHUAX, U3MEHSAIOTCS HE3HAUYMTEJIBHO 0 CPAaBHEHUIO ¢ pabOTON JABUTrarens Ha
JIM3EJILHOM TOIIJIHBE.
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VJIK.:633.63.631

KUHEMATUKA NYHKOOENATENA MNMPU
KAYEHUU KOJNECA CO CKOJIbXXEHUEM

B. CEPBHH
Tocyoapcmeennwiii azpapuwiii yHusepcumem Monooswi

Abstract. The articleincludes theoretical assumptions regarding the kinematics of the wheeled planters of the
rotary seed drills for direct seeding of the weeding crops in the case of wheel rolling with sliding.

It was proved the existence of extreme factors of sliding within the intervals providing high-quality seed
placement insoil.

Key words: Boundarycoefficient, Cycloid, Nodal point, Kinematic indicator, Rotary seed drill, Sliding, Wheel,
Wheeled planter.

Koseca cenbckoxo3siiCTBEHHBIX MalllNH, MTepeMellasich 1o MmoyBe, obnagarome, Kak IpaBuIo,
CBOMCTBaMH TJIACTUYECKOr0 MaTepuralia, 0 CTaBJISoT 3a co00i koseto. OOpa3oBaHUE KOJIEH COTIPSHKEHO
¢ 00JbIION HarpyX’eHHOCThIO Koyiec. Kojeco poTalmoHHO-TYHKOBOHM CEsUIKH, BBIMOJIHSIIOIICE
TEXHOJIOTMYECKYIO PYHKIIHMIO, HECET CPABHUTEIFHO MATYIO HATPY3KY U TIOATOMY 3aMETHOM KOJIEH Ha
MOYBe HEe OCTaBJseT. JTO JaeT OCHOBAaHWE BECTH MCCIIEJIOBAaHUS KOJIECHOTO JJYHKOOOpa3oBaTels,
KaTAIIerocs Mo MIacTHYeCKOMY TPYHTY, 6€3 yueTa BIMSHHS Ha €T0 KHHEMATHKY TITyOHHBI KOJIEH.

[NouBa sBNsIETCS CpeIOi, COCTOANIECH U3 OTACIBHBIX, CJIa00 CBA3aHHBIX MEXIy CO00H YacTull 1
arperaToB. YIUIOTHSSCh ITPU KAYEHHUH IO HEH KoJieca, OHA CTI0COOCTBYET €T0 CKONbKeHUI0. Bemunna
CKOJIBXKEHUS] MOXKET OBITh OOJIbIIeH MM MEHbIIEH B 3aBUCUMOCTH OT (PU3UYECKOTO COCTOSHUS U
CBOMCTB MOUBHI, & TAK)KE YCIIOBUH, OpeIeNIIeMbIX MTapaMeTpaMH 1 CKOPOCThIO KadeHUs Kojeca.

MATEPHUAJI 1 METOJ

V CKONB3SAIIETO KOJIECa MTHOBEHHBIH LIEHTP BPAILEHHUS IEPEHOCUTCS B HEKOTOPYH0 TouKy O, (puc.1),
B PE3YJIBTaTe YETo ACHCTBUTENBHOE KOJIECO pailyca I KaTUTCs TaK, KaK KaTHIIOCh Obl BOOOpaxaeMoe
apyroro paauyca r+Dr. Jlenas Takyro 3aMeHY paauycoB, OyIeM CUHUTAaTh CKOIb)KEHHE Kojeca
PaBHOMEPHBIM U PETYJISIPHBIM B JIFO00M TOUKE €ro KOHTAKTa ¢ JINHUEH KaueHUs, Mpe/ronaras, 4To
IIpU B3aUMOJICHCTBUHU JyHKOJIEJIaTesNeil ¢ MOUBOii 3Ta PEryIsIpHOCTh CYIECTBEHHO HE H3MEHSIETCS.

H3BeCcTHO, 4TO KOJIMYE CTBEHHAs XapaKTEPUCTUKA CKONBKEHHUA KOJIE C BBIPAYKAETCsl COOTHOLIEHUEM:!

. Ax = Ar {
x+Ax’ r+Ar’ (1)
rje: € - KOOPOUIHEHT CKOJIbKEHHS.

&

C yueTroM NpHHSATHIX IOMYyILECHUH napamerpudec-
KO€ YPaBHEHUE JIBUKECHHSI HAKOHEUHUKA, BEIPAKCH-
HOE Yepe3 KOOPUHATHI €0 TOUKH A, 3aMUIIeM TaK:

x:(r+Ar)qu+(r+a)C0squ, )
y=r+a—(r+a)Sing,, 3)

Iie: ¢y - yroi IOBOPOTa KOJECa, KATSIIErocs co
CKOJIBKCHHEM.

C nosiBneHHEM PEryJsPHOTO CKOIbAKCHHS Koleca
€TI0 YITI0Bast CKOPOCTb U3MEHUTCS B CTOPOHY YMCHbB-
menus. [ToaTroMy npuHEMaeM K CBEJICHUIO TaKyIo

A, !é"f

AT 2 3aBUCHMOCTb:
Fir
Q,=0,t. 4)
BbIpa3uM KoOpIMHATHI [MKIIOW Il YEPE3 KUHEMA-
Puc 1. Tpaexmopus naxoneunuxa THUYECKUH MOKA3aTelb U KOIDPUIMEHT CKOITBKEHHSL.

JZyHKO()eﬂameﬂ}Z npu CKOJIbIICEHUU Kolleca Z[HH 9TOr'0 BOCHOJIb3YyEMCs TEM, UTO:
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rra=Ar Ar=gr(l-g)".
Torna, mpon3BeIs NOACTAHOBKY B IIPEBbIAYIINE YPABHEHU A, IOy YUM:

x=rp, (1-g)" +ArCosg,, ®)

y = Ar(1-Sing,). (6)
Iuxsionabl, ONUCHIBAEMbIE JAHHBIM ypaBHEHHEM, B 3aBUCHMOCTH OT YHCIIOBOTO 3HAUCHHUS
kod(puLreHTa CKONbXKEHUS IO (popMe MOTYT OBITH pa3IMuHbIMU. OCHOBHOM (hOPMOI, €CTECTBEHHO,
ocTaeTcs yIMHEeHHas Ikionaa. Ho u3 BeipaskeHus (5) BUIHO, UTO 10 Mepe YBeJIMUIeHU s Koo purrenTa
CKOJIbXCHHUS yCIIOBHBIH paillyc KadeHUs! KOJIeCa BO3PACTAaeT, IPUBOAS K BEIPOXKACHUIO XapaKTEpHOi
JUIS YAJTMHEHHOW ITUKJIONJBI 3aMKHYTOH meTnu. IIpu ycioBuu, Korna B pe3ysbTaTe YBEJIUYCHUS
K03(pULIIEHTA CKOJILKEHUS CTAHOBUTCSI BO3MOXKHBIM CYILIE CTBOBAHHE CIIEYIOIIETO paBeHCTBa (6),
9Ta NMEeTIS [UKJIOU]IBI CTSTUBAETCS B TOUKY. B TaHHOM cilyyae TpaeKTopueil HAKOHEUHHUKA CTaHET
y’Ke OOBIKHOBEHHASI LIMKJIOU/IA.

r+Ar:r(l—g):>r+a:).r. (7
JUtst Apyrux yCIOBHIA, KOTA CKOJbKEHHE KOJIeCa YBEIMYMBACTCS TaK, UYTO MMEET MECTO
HEPaBEHCTBO:
r(l—g))),r, ®)
TpaeKTOpHei HAKOHEUHUKA CTAHOBUTCS YKOPOUCHHAS [TUKJIOU]IA.
U3 BeipakeHus (7) MOXKHO ONPEICITUTh 3HAUYCHHE TPAHMYHOTO KOIPPHUIIMEHTA CKOJIBKCHHUS,
pas3IeIsIoiero 18e (OpMbI IIUKIIOUIbL:

-1
go=(A-10". 9
CrnenoBarenbHO, B 3aBUCHMOCTH OT BEJIMYUHBI KOI(Q(DUIIMEHTA CKOIIbKCHUS KOIIECa, TPacKTOpHUeil
HaKOHEYHUKa JTyHKOZIEJIaTelIsl MOXKET CTaTh OJJHA U3 TPEX BUJIOB IIUKJION:

yutiHeHHast, ecin 0{e (g, = (A -1,
OOBIKHOBEHHAS, €CITH & = &, ,

U, HAKOHELl, YKOPOUCHHAS, KOTZIa € )&, .

HUcnonbsys hopmyiy (9), oripeaeniM OpueHTUPOBOYHbIE 3HAUCHU A TPAHUYHBIX KOA(PPHUITMEHTOB
cKoNbKeHUs. [IpUHATHIE B 9THX pacyeTax B KAY€CTBE MCXOAHBIX JAHHBIX PAJNYChl KOJIEC U COOT-
BETCTBYIOIIHE arpOTCXHUYE CKOW IITyOHHE 3a]IeIKH CEMSTH BBIJICTHI JIyHKOJICTIATEIIeH B TPAKTHYE CKOM
OTHOILIEHUH MPEJICTABIISAIOTCS HanboJiee MpeANoYTUTeIbHBIMU (Tabm. 1).

Tabmina 1
I'panuunvie k03Quyuenmsl cKoNbICEHUS KOTLEC

[ r,M a, M Iy €0 No r, M a, M N €0

0,25 0,04 1,16 0,138 0,30 0,08 1,27 0,212
0,25 0,06 1,24 0,194 0,35 0,04 1,11 0,099
0,30 0,04 1,13 0,115 0,35 0,06 1,17 0,145
0,30 0,06 1,20 0,166 0,35 0,08 1,23 0,187

SR~z
N} EN] [o YRV,

W3 nanHOM TaOMHUIIBI BUTHO, YTO MOAABIISIONIEE OONBITMHCTBO IPAHUYHBIX KO (PUITUEHTOB Ipe-
JOIPeEIISIOT BECbMa BBICOKYIO CTENEHb CKOJIbKEHH KOJIE CHBIX JIyHKOJIENaTeNel, KOTOPYIO Hellb3s
CUYMTATh MPUEMIIEMOIl U1 TpakTUKU. OTCIOa CTAHOBUTCSI OUEBUIHBIM TO, YTO OOBIKHOBEHHBIE U
YKOPOUEHHBIE LIUKJIONIbI KaK ()OPMBI ABUKEHHUSI TyHKOEJIaTeeil B KOHTEKCTE MO CTARICHHBIX 3314
HE UMEIOT IPUKJIAHOTO 3HaUeHUsL. [103TOMy TONBKO ABIKEHNE HAKOHEUHUKA T10 Y/TTMHEHHOM LIUKJIIONIe
3aCly’KUBA€eT JeTalIbHOTO PACCMOTPEHHSI.

OnpenenuM CKOPOCTHBIE XapaKTEPUCTUKU JIBIDKEHUSI HAKOHEUHUKA Ha y4acTKe TPAacKTOPHH,
IIPOXOZAILEH uepes MouBy. BasB pon3BoaHyto ypaBHeHus (5) 0 BpEMEHH, HAlIEM CKOPOCTh HAKOHEY-
HUKa [0 HATIPABIICHUIO IBUKEHUS KOJIeca!

. -1 .
x=ro,(1-¢)" —Are,Sinp, . (10)
CKopoCTb B TOUKE A |, JIeXKalIEH Ha TIOBEPXHOCTH ITOYBbI, CBA3aHA C YCJIOBUEM:
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y, =a=ri(l-Sing,). (11)
Ortcrona crnenyer:

Sing, =27 (12)
Torpa:

i=ro,(-¢) —Aro A"

% =roe(ll-¢)".
Ho Tak xak:

V=o,(+Ar)=ro,(l-¢)", (13),
TO UCKOMasi CKOPOCTb OyZeT:

X =l (14)

Onpezenum BTOM 5Ke TOYKE CKOPOCTb JIBIKEHHS HAKOHEUHHMKA 110 BEPTHKAIIN:
¥, = -Arw,Cosp, =—Aro J1-17,

V) =-ro N -1.
B koHeuHoM utore ¢ yueTom BeipaxkeHus (13) momaydum GopMyy HCKOMOM CKOPOCTH:

y=V([1-eNi2-1. (15)

CKOpOCTI) HAKOHCEYHMKA I10 TOPHU30HTAJIA B caMo HIDKHEN TOUKe TPACKTOPHUU HAXOOWM IIPU yCIIOBUH,

b4
Korma @ :E

% =ro(l-¢)' - Aro, = er((l—a)_l —l),
%, =-V(A1-g)-1). (16)

KCTaTI/I, 13 3TOTI0 YpaBHECHUSA BUAHO, UTO €CJIN:

e=(A-10"=¢,,
TO CKOPOCTh HAKOHEUHHKA 110 TOPU30HTAIIN CTAHOBUTCS PABHOW HYIIO U YIUIMHEHHAS IIMK-TOUIA
BBIPOXJIAETCS B 0OBIKHOBEHHYO.

o Mepe yBenmuueHus1 KOIGPHUIIMESHTA CKOIBKEHUS OT HYJIS IO €T0 IPAaHHYHOTO 3HAYCHHUS e TIIS
LUKJIONIBI CYXKAETCs, a ee y3JI0Basi TOYKa OIycKaeTcsl BHU3. BMecTe ¢ 3THM yMeHbIIaeTcs U 30Ha
JniehopMaIHHy TOYBBI, 3aBUCSIIAS, KAK U3BECTHO, OT HIMPHUHBI ITeTiv. HanOonbInast mprHa UKo THOH
TMIETJIM PacTioyaraeTcsi B TOM TOPH30HTE MOYBHI, I7Ie CKOPOCTh HAKOHEYHHKA [0 TOPU30HTAIN PABHACTCS
Hymo. ITycTs 5T0 OyneT B3siTas Ha HUCXOAAIIEH TPAGKTOPHHU TOUKA A, pacloNararmascs B cjioe
nouBsl Ha mryoune Dr (puc.1). Toraa comacHo ypaBHEHUIO (6) 3aTUIIEM:

y, =a—Ar=2r(1-Sing,,). 17)
OTcrona Hax0IuM:
Sing,. =(A1—¢))"; o5 = arcSin(A —gA) ™, (18)

BLIpaSI/IM IIMPUHY NCTIIN 4Y€PE3 TOPU3OHTAIIBHOC NICPEMCIICHNE HAKOHCYHUKA:
/

S=% %, (19)

Ilpuyem, kak U3BECTHO,

x, =rp,(1-¢)+ArCoso,,

Cosp,, =4/1-(L—eL)” -

BcaencTBue aroro NOJIy4YuM:

x =r(l-¢)" (arcSin(). —&d)" w22 (- g? i—l)-
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INpu nmoBOpoTE TyHKOEIATEN Ha Yol T < 2 HalaeM, 4To:

-
X, = nr(Z(l— g)) .
[Moncrapnss BeIpaXkeHus Ui X , M X , B (5.48), Haxomum:

1= 21— g)‘l(arcsm(x o) ey o1 —gj | (20)

HpeIICTaBJ'IeHI/Ie O BJIMSIHHM CKOJIBKCHUA KOJICCa Ha

. E N JUTUHY neOopMaIlii MOYBBI JTYHKOOOPa30BaTeIsIMU
. e, Ja0T rpaduUecKie aHAIOTH MOTYISHHOTO YpaBHEHHUSI
N (puc.2). Iloctpoennsie st Koneca paguycom 0,3 M u
£ \\ 4

N %, 3aj1esku ceMsiH Ha ity 6uny 0,04, 0,06, 0,08 M. rpaduku
4 MOKA3bIBAIOT YMEHBIIICHUE 30HBI JIe(OPMALIIH TTOUBBI

3 ] - \\ TP YBEITMYICHHUH KOA(PPUIMEHTA CKOJIbIKESHHSL
- 26 N Kpome Toro, ckonpxeHHe Kojieca B HEOOJIBIIUX
2 ~le.. "‘-\\ npeaenax, He npessimaromux 10-12%, B TexHoio-
7 “‘“—"_\‘ i ~_ TUYECKOM OTHOIICHHUHU MPEACTABISETCS BIIOJHE
E— [~—.| TIOJIC3HBIM SIBJICHHEM, TaK KaK B HEKOTOPOM CMBICJIC

¢ 404 408 au € cnocobCTByeT yIyuIIEHHIO PEXHMMA JIyHKOOOPa30-
Puc 2. Buusnue onunv ayukodenamens u BaHHs. JIeHCTBHTENBHO, CHKEHHE NIETIIH TPACKTOPHH
3a CUET CKOJBKEHHS 03HAYAET MOYTH BEPTUKAIBHOE
TnepeMeleHre HaKOHEUHHKA B TIOUBE, YTO CIIOCOOCT-
ByeT 6oJiee KOHIIEHTPUPOBAHHOMY YTUTIOTHEHHIO TIOYBbI
B I10/ICEMEHHOM CJIOE.
CkoJbKeHHe KoNleca M3MEHseT U Jpyrue MoKasaTeiu JyHKkooOpas3oBaHus. B €acTHOCTH, ¢
yBelMUYeHHeM KOA((UIHEHTa CKONbKEHNs yBEINUMBAETCS BPEeMs YIIOTHSIOMETO JEHCTBUS
nynkozenarens. O6 3TOM CBHIETENBCTBYET ClIEIyIOlIee ypaBHEHHE:

At, =l —2areSini” N2V (1-¢)). @1
Haiinem opauHaTy y310B0OM TOYKU IETAN HUKIOUIbL:

KO3 puyuenma cronvocenus Ha
napamempuvl mpaekmopuu HaKOHeYHUKA

B (1=y1+2220 - F - ax(l—¢)
vy =Ar| 1= Sin ),(1—8) . (22)

PE3VJIBTATBI U UX OBCYXIEHUE

Kax BuHO 13 aHaJIM3a 9TOr0 ypaBHEHMs, [TOBBIILIEHUE CKOJIBKEHUS KOJIECA BbI3BIBAECT OIyCKAHME
y3J10BO# TOYKH TpacKTOpUU BHU3. Hanbombmuil nHTEpec NpecTaBIseT yCIOBUE KaUeHUE KoJeca,
IIPY KOTOPOM TOYKA 3aMbIKaHMs €AY Pa3MELICHUs Ha JINHUU TOBEPXHOCTH 1107151, OTMEYasi MECTO
BXO0/1a U BBIX0/1a HAKOHEYHHUKA U3 TI04BbI. OnipeenuM ko3 (GUIIHEHT CKOIBKEHUS, YIOBICTBOPSIOLIU it
3TOMY YCJIOBUIO. JIj1sl 3TOT0, IMOJIB3YSCh YPABHEHHEM LM KIIOH/IBI, 3aIIMLIEM TOPH3OHTAILHYIO KOOPIMHATY
TOYKH JJI1 HUCTIAJAIOIIEH BETBU:

x, =1y, (1—€)" +ArCosq,,. (23)
BeipaskeHue TOM K€ KOOPIUHATHI I BOCXO/ISIICH BETBH:
X, =r(7r -0 )(1—:»:)71 +ﬂ,rC0s(7r —(pE,.). (24)

[pupaBHMBAs 3TH BEIPAKEHHS MEIKITY COOOH, MOTYUnM:
r(pE,.(l - 3)71 +ArCosop,, = I’(ﬂ' - )(1 - 8)71 + eros(fr -0 ),

29, +21Cosq, (1-¢)=1.
Pemrasi 970 BbIpaXkeHHE OTHOCUTENBHO KO3 (UIIMEHTA CKONbKEHH S, HAXOIUM:!

g=1-(n1~ 2(pEiX2/IC0S(pEi)71 : (25)
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Tak Kak /17151 TOUKH TPaeKTOPUH, ONHOBPEMEHHO MPHHAIexalleld U MOBSPXHO CTH MOYBBI, COTNIACHO
BbIpaxkeHH1o (12) UMEeI0T MeCTO 3aBUCUMOCTH

. -1 _
¢y =arcSind”; Cosp,, =\1-1",
TO MPH TOICTAHOBKE UX B ypaBHEHHUE (5.54) B KOHEUHOM UTOTE MOIY4UM:

6, =1-(r —2aresin Yo7 -1 - (26)

KoadduuneHT ckonbxkeHUs, BRIpaskaeMblil TaHHON (OPMYIIOH, TaKkXKe SIBISETCS TPAHUUHBIM,
pa3essIOKM TPAeKTOPHH Ha JIBE Pa3IMUHbIE TPYIIIBI: IepBas - IUKIOU/BI C y3JI0BBIMU TOUKAMH,
pacronararIMICs Hajl TOBEPXHOCTHIO IOUBBI, BTOpas - IIUKJIONIBI C 3aMbIKArOIIeiics TeTiel BHYTpU
MOYBBI. JIBIKEHNE HAKOHEUHHKA 10 IIUKJION1aM NIEPBOH IPYTIIBI XapaKTEPHO AT yCIIOBUSL, KOTa

0<e<eg,. (27)

UYro KacaeTcst UKIION ] BrOPO TPYIIIIBL, TO OHU MOTYT MPOSBISITHCS JIUIIL B CPABHUTEIHHO Y3KOM
UHTEpBaJIe K03 (PUIIUEHTOB CKOMBXEH U, PEONPEAETSIEMOM ITyOUHOI 3a/1eKH ceMstH (28),a UMEHHO:
£0)E)E, - (28)
PaccmarpuBaemblie rpaHUYHBIC KOAPPUIIUEHTH! QYHKITHOHATBHO 3aBUCST OT KUHEMATHYE CKOTO
TIOKa3aTells, OIpeeIIeMOro PanyCcoM KoJieca U JUIMHOH JiyHKofemnaresns. [Ipn Manbix KnHeMaru-
YECKUX ITOKa3aTeNsIX KaK 3TO XOPOLIO BUAHO Ha rpadukax (3,4), TUKIOUIbI C BHYTPEHHUMHU Y3J0BBIMU
TOYKaMH (3AIITPUXOBAHHAS 30HA) MOSIBISIFOTCS yoke npu 8-porieHTHOM (0,08) ckonbxeHun koneca. B
Tpeziesiax KNHeMaTHYeCKrX ToKaszareliel, BrlpaskaeMbIX unciami 1,16-1,24, aHaoriuHbIiA TAT IMKIION]
¢dhopmupyercs npu ckonbxenuu 10-18% (e =0,10-0,18).

[Tpu GoNMbIIMX KHHEMATHUYE CKUX TOKA3ATENISIX U MaJIbIX KOIQ(UITUECHTAaX CKOIBKEHHS OCHOBHOM
(hopMoO¥i TPAaCKTOPUH HAKOHEYHHMKA CTAHOBUTCS IIUKIIOUIA C HAPYKHBIMH Y3JIOBBIMU TOYKAMHU.

K mpakTuye cku 3HAaYMMBIM KHHEMATHYe CKUM XapaKTEepUCTUKAM MIPHHAJICKHUT TaKKe CKOPOCTh
JIBHYKEHHSI JTYHKOOOpa3oBaTes B IOYBEHHOM cJloe. B 3aBUCHMOCTH OT BEIMYHMHBI 3TOH CKOPOCTH
YILIOTHSAEMasl JIYHKOJEJIATeIeM ITOYBa MOXKET MPOSIBIIATE B TOM WIIM HHOW Mepe KaK IIACTHYE CKHE,
TaK u ynpyrue cBoricrea. C yBeJIMYeHNEM CKOPOCTH 3arTy GeH st JTyHKOZIeIIaTesst yIIpyTrocTh Ie(hopMu-
pyeMoii UM TIOYBBI Bo3pacTaeT. [IposBIstonasicsi B MOMEHT 00pa30BaHMsI JIYHOK YIPYTOCTh MTOYBBI
JIOJDKHA TIPUBOAUTE K HEKOTOPOMY CHIDKEHHIO TUIOTHOCTH MOYBHI B MOJCEMEHHOM JIOXKE, UTO HE
crocoOCTByeT 00pa30BaHMIO MO HUM KanmWuIsipHOCTH. [loaTOMY *kKenaTenbHO, 4TOOBI CKOPOCTh
JIBYDKEHUS JIYHKOJIeJIaTeIsl B [OYBE ObLIa OTHOCUTENIBHO HEOOIBIIOH.

VIIOTHEHHE TTOYBHI CBS3aHO NPEUMYIIIECTBEHHO C BEPTUKAJILHON COCTABIIIONIEH epeMeleHHs
nyHkonenaresns. Ero HaubomnpIast CKopoCTh MO BEPTUKAIH COTIACHO BhIpakeHUIo (17) oTHOCHTCS K
TOYKaM TPAEKTOPHH, PACTIONIOKCHHBIM B BEPXHIX TOPH30HTAX HAJICEMEHHOTO CJI0s TOYBEL. [Ipuiem
nepeiaroyHasi QyHKIUS OT CKOPOCTH ABM)KEHHS KoJIeca K CKOPOCTH YIJIOTHEHUS JIyHKOeaTeseM
MOYBBI 3aBUCUT UCKIIIOYUTEIBHO OT KHHEMATHUYECKOTO (haKTOPa, TAK KaK BIUSIHUE HA 3TY CKOPOCTh

20 & we i
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Puc 3. I'paguxu epanuunvix Puc 4. Cropocmu nakoHeunuxa
Koo uyuenmos cxonvscenus Koneca JIyHKOOenamens no 6 epmuxanu

npu 8xode e20 8 NOUBY
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CKOJIBXKEHUS Kosleca HecylecTBeHHO. C yBeln4eHneM KMHEMaTu4eCcKoro Mmokasareisi CKOpOCTh
YILIOTHEeHUs MOYBHI pacTeT. OJIHAKO OHA BCET/Ia 3HAYUTEIBHO MEHBIIIE CKOPOCTH IBKKEHHUS KOJieca.
Tak, HanpuMep, IS YCIOBHH, ONpeJe/sieMbIX KHHEMaTUIeCKUM Tokasarenem | = 1,12 u
K03 puIHeHTOM cKoNbKeHMs ¢ = 0,08, MakcuMabHAast CKOPOCTh YILTOTHEHHUS IOYBbI CTAHOBUTCS B
2,5 pasza u npu nokaszarene | = 1,2 B 1,63 paza MeHblIe ckopocTH kosieca. [lo Mepe 3armyOneHust
JIYHKOJIeJIaTeIs B TI0YBY €T0 CKOPOCTb MOCIIEI0BATEIbHO CHUKAETCS IO HYJIS.

Marnbie CKOPOCTH YIJIOTHEHHUS TOYBBI B JIOKE CEMSH W MOHM)KEHHAs CKOPOCTH JIBHIKCHUS
JIYHKOJIeJIaTelIs B T0YBE CIIOCOOCTBYIOT Ka4eCTBEHHOH 3a/1eNIKe ceMsH. B ominumne ot porannoHHo-
JIYHKOBOTO IMMOCEBa paboTa Ha MOBBIMICHHBIX CKOPOCTSX COIIHUKOBBIX CESUIOK COMPOBOXKIACTCS
MHTEHCUBHBIM BBIOPOCOM TMOYBBI U3 HEHPEPHIBHO 00pasyromuxcs OOpPO3JIOK, YTO SIBISETCS
CIEPKUBAIOIIAM (PaKTOPOM MOBBIIICHUS P HEKTUBHOCTH PAObOThI TPAIUIIOHHBIX TOCEBHBIX MAIIIHH.

BBIBO/JbI

1. PaBHOMEpHOE CKOJIBKEHHE KOJIECa HE BelIeT K M3MEHEHUIO (JOPMBI IUKIIOUIBI, OTHAKO 10 Mepe
yBeJIUeHHs KOdpPHUIIMEHTa CKOJIbKEHU 3aMKHY Task 4acTbh LIUKJIOU/IBI CYKaeTcs, a €€ y3JIoBas TOUKa
OITyCKAeTCsl BHU3.

2.Cyn1ecTByIOT IpaHUIIbl IpeebHbIX KO (GUIIMEHTOB CKOJILKEH U, B MHTEPBAJIE KOTOPBIX y3JI0BbIE
TOYKM LIMKJION]T TONAJAI0T UCKITFOUUTENBHO BHYTPh HAZICEMEHHOTO CIIOSI TOYBBI.

4. YCTaHOBIIEHO, UTO C yBENUYEHHUEM KMHEMATHYE CKOTO IIOKA3aTelsl CKOPOCTh YIUIOTHEHHUS TOUBBI
pacteT. O1HaKO OHa BCET/a 3HAYUTEIILHO MEHbIIIE CKOPOCTH JIBIDKEHUS KOJeca.

5. Manble cKOpOCTH YIUIOTHEHUS TIOYBHI B JIOXKE€ CEMSH U TOHMKEHHAs! CKOPOCTh JIBUKEHUS
JIYHKOZIEJIaTelIsl B TIOUBE CIIOCOOCTBYIOT KaueCTBEHHOM 3a/1€JIKE CEMSIH.

Data prezentdrii articolului — 07.06.2010
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CADASTRU, ORGANIZAREA TERITORIULUI $I
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METOOONOrMA U MOOENMNPOBAHUE ONA 3AWUTDLI
9KOCUCTEMbI OT UCTOYHUKOB 3AIrPA3HEHUA

H. PABIIIAHOB, b. CEPUKBAEB, 5.CEPUKBAEBA

Hnemumym mamemamuku u ungpopmayuonnvix mexnonoauit AHPY3, Y36exucman,
Tawikenmcexuil uHcmunmym uppueayuu u meauopayuu, Ysoexucman

Abstract: In order to analyze the functioning of the technological process of filtering with suspension, an
adequate mathematical model and numeric algorithmwere worked out and a computational experiment on PC was
carried out. The results of computational experiments are given in the form of graphs.

Key words: Computational experiment, Ecology, Filtering, Groundwater, Mathematical model, Technological
process.

BBEJIEHUE

B HacTosimiee BpeMs B MUPOBOM MaciTabe BOSHUKAIOT yIPO3bl 3KOJIOTHYE CKOH 0€3011acHOCTH, B
YaCTHOCTH, TPOOTEMbI HEXBATKU M 3aTrPsI3HCHUS BOJHBIX PECYPCOB, 00ECIICUEHHOCTh HACCICHUS
MUTHEBOW BOIOM, 3arps3HEHUE MON3EMHBIX BOJl OT UCTOYHHUKOB 3arps3HCHUS, PaJdaldOHHOE
3arpsiI3HEHUE OT/CIBLHBIX TEPPUTOPUH U T.11.

J1J1s1 321U THI CTOYHBIX M TIOJ3EMHBIX BO OT UCTOYHHKOB 3aTrPSI3HEHIS — MPOMBIILIICHHBIX OOBEKTOB
- HeoOxonuMo pa3paborarh 3PGEeKTUBHBIE METOABI U CPEICTBa Ha OCHOBE MPOBEACHHOTO
KOMITJIEKCHOTO MCCJIEIOBaHHS TIPOIIeCca B IIEJIOM.

METEPHAJI U METO/bI

Jiist ouncTKU M UIABTPOBAHUSA CTOYHBIX, BEIOPOCHBIX BOJ, MPOMBIIIJIEHHBIX PacTBOPOB B
TEXHOJIOIMYe CKHX [TUKJIAX UCTIONB3YIOTCS (PUITBTPBI C MOHUTHBIME (DUITETPOBAILHBIMH TTE€PEropOnKaMH.
OOBIYHO BEIOPOCHBIE BOZIBI B CBOMX COCTABAX HAPSY C HOHHBIMU MPUMECSMH COIEPIKAT Tellb-YaCTHIIbI
Pa3MUYHBIX pa3MepPHOCTEl 1 cBOMCTB. [Ipu mpotie cce GumsTpoBaHKsI MHOTOKOMIIOHEHTHBIX PACTBOPOB,
BO-TIEPBBIX, YACTHUIIbI, HAXOSAIINUECS B HUX, KOJIbMAaTUPYIOTCA B Iopax (puibTpa, 4To IPUBOIUT K UX
HaOyXaHUI0, B PE3yJIbTATE YETO €TI0 MPOITYCKHAs CHOCOOHOCTh YMEHBILIAETCS U U3MEHSIETCSI IPOYCKHAS
CIOCOOHOCTH aKTUBHOM YacTH (hHIIBTPA; BO-BTOPBIX, OCEIasi HA TOBEPXHOCTH (PUIIBTpa, 00pa3yeTcs
CJIOM 0CafiKa, B PE3yNbTare 4ero U3MEHSII0TCS 3aKOHBI IPOTEKaHUsI TexHonoruueckoro nporecca (TT1),
JIABJICHUE BHYTPU (PUIIETpa MOCTEIEHHO PACTET, 32 CUET YeT0 MPOUCXOIUT NEPEyNaKoBKa CIIOEB 0CaKa
U €T0 CXKaTue; B-TPEThHX, IPOUCXOAUT HEMIPaBUIIbHOE MepeKIIoueHe (PHIIBTPOBAJILHBIX arperaTos;
B-4ETBEPTHIX, KUAKHI pacTBOp, MOABEpraromuics GuIbTpalyu, MOJHOCTbIO HE OYUIIAeTCS OT
HEXKEeJIAaTEe/IbHBIX HOHOB U, TIONAJasl B OKPYKAIOIIYI0 CPEy, YXYIIIAET 3KOJIOTHUECKOE COCTOSIHUE
paccMaTpUBaeMOrO PETHOHA B LIEJIOM.

[osromy, a7st JOCTHXKEHHS] MAKCUMaJIbHO JIYYIIEro pe3yJibTaTa o OYMCTKY KOHEYHOTO TIPOAYKTa
OT HeXeJlaTeJIbHbIX IpMecel B Ipoliecce GUIBTPOBAHMUS, IO CIeIHUHI JOKEH ObITh OPraHu30BaH
KaK TEeXHOJIOTUYECKHUI UK C ONTUMAJIbHBIMU TIapaMeTpaMH, BKIIFOYAIOIIIe XapaKTePUCTUKN CaMOro
¢misTpa 1 pexxuMa ero padbotsl. ITockonbKy nporecc GUIsTpariy, 0CoOOEHHO CHIIBHO 3arpsi3HEHHbBIX
KUJKIX HOHU3UPOBAHHBIX paCTBOPOB, MIPEACTABISET OO0 CII0XKHBIN HecTallMOHAPHBIN MTpoLece,
3aBUCAIINI OT MHOTHX (hJaKTOPOB, TO ONTHUMHU3AIIHSA YITPABIEHHUS ITPOLIECCOM (UITBT ALY IPECTARIIAET
co00if BeChMa CEepbE3HYIO 3a/1auy.

OzmH U3 METOZIOB pENICHNSI YKa3aHHOM 3a/1a41, PACCMOTPEHHBIH B HACTOSIIEH paboTe, OCHOBaH Ha
peanu3aluy BBIYUCIUTEIBHOTO HKCIEPUMEHTA B IIEJIIX MCCIEAO0BaHMUS MapaMeTpoB Ipolecca
(uIETpOBaHMS CycrieH3UH. JJaHHBIM METO UCTIONIb3YET UIICOTIOTHIO «MOZIEIb — AJITOPUTM — IIPOTPaMMa).
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Obuwee ypasnenue 3adaqu. PaccMoTpuM ob1iiee HenuHelHOe quddepeHnnansHoe (MHTErpoau-
(b depeHnnanbHOE) ypaBHEHUE BUJIA

LO=F[t, X, u, f ( x,0,0,)], (1)

rae L - iuddepenumanbabiii onepatop; F — npousBoiibHas GyHKIMA napameTrpoBt, X, O, (¢, X, O,
©,) —HenuHelHas QyHKIUA IEPEMEHHON O, KOTOpas BKIKOYAET IIPOU3BOAHBIE W/WJIH HHTETPAIbl OT
©, uu HeKOTOpas QyHKIHMS €€ IPaHMYHBIX 3HAYCHUH O ; X = {X,..., X } — BEKTOpP KOOPJMHAT.
HHTerpaibHble onepaTopsl IPUCYTCTBYIOT TOJIBKO B NpaBoii yacTtu ypaBHeHus (1). dynkuns f(t, X,
0, ©,) TaKxe MOKET IPUCYTCTBOBATH B OIHOM M3 IPAaHUYHBIX YCIOBHH 3a/1a4u. Pelienue ypaBHeHUs
(1) conpspkeHO € PSIIOM TPYIHOCTEH B CBSI3U C HETUHEHHOW 3aBUCUMOCTBIO F 0T ®. YpaBHEHUS
TaKOro THUNA C 3aJaHHBIMU KPaeBBIMH YCIIOBUSMH THUIHYHBI JUIS 3a]a4 (U3HMKO-XUMHUYECKOM
TUAPOIMHAMUKH. VIMEIOTCSt METO/IbI pellieHus o01ero ypaBHeHus (1), 0CHOBaHHBIE HA aHATUTUUECKUX
WM TIPUONVOIKEHHBIX PELICHUSX C BBICOKOH TOYHOCTBIO B ITOCTAHOBKE JIMHEHHOU 3afauum (rpu
MOCTOSIHHOM 3Ha4€HHH MapaMeTpa) Ha OCHOBE MHTEpIOJIHOHHBIX Tpouieayp (Yu. Polyakov,2006). B
3ToM cirydae QyHkus f(7, X, ©, ©.) 3aMEHAETCS 110 CTOSAHHBIM 3Ha4€HHEM O f ¢ Ha OCHOBE OCPEHEHHU S
f(t, X, ©,0,)B Hekoropoii oonactu ¢ u X. Toraa, (1) ynmpomaercs 1 IpHHUMAET BUJL

LO=F[t. X, u, f(t,x, 6fc)]. ()

B ClIydac, Korga OJHO U3 rpaHUYIHbIX yCJ'IOBI/Iﬁ 3aBUCHUT OT yKaSaHHOﬁ (bYHKIII/II/I, TO U 3/I€Ch OHA
3aMCHACTCA HA <f> 1 BBIYUCIIACTCA B MOMCHT BPpEMCHU tHa rpaHuIe () HA OCHOBE PpCUICHU NHTC-
T'paJIbHOTO YpaBHCHUA

1 t
<f>—Euf(f,X@[nXxf)])der, 3)

C IOMOIIBIO UTEPATUBHOTO aJITOPUTMA:

(=L e x.0Fx. 0 e Ge)

dusnueckas unTepnpetaius (3), (3a) COCTOUT B TOM, UTO NPUOIKEHHASI KPUBAsi, pACCUUTaHHAS
Ha ocHOBe GyHKIMH Q U3 BbIpaxeHus (2), MaKCUMaJIbHO MPUOJIMKAECTCS K YACICHHBIM pelIeHUSIM
IUTSL f Ha KOHIIE MHTEPBaJia O CPEIHEHHUS.

3aoaua ananuza mexmonozuyeckozco npoyecca Quibmpoganus cycnensuu. MHOXeCTBO
napameTpoB, BXOJAIIUX B ypaBHeHUs (1), (2), 0TaM4aloTcs CBOMMH yIJIbHBIME Becami. [Ipu aToMm,
B MaTeMaTH4eCKOi TOCTaHOBKE BOSHUKAET, CBOETO poJia, HEKOPPEKTHAS 3a/1a4a; MaJible OTKJIOHEHHS
napaMeTpoB MPUBOIAT K CHUILHOMY M3MEHEHHIO MCKOMOW (YHKIIMH, T.€. K KaueCTBEHHBIM H
KOJINYe CTBEHHBIM U3MEHEHHU M Ipoliecca B 11esioM. Takoe noBejeHne GyHKIUU U €r0 CIISJCTBUS
HauboJIee 1eIecoo0pa3Ho UCCIIeIOBATh Ha OCHOBE PeallM3allui BBIUM CIIUTEIHHOTO SKCTIEPUMEHTA.

[pencrarnenre MoJeM CTalIOHAPHOTO TEXHOJIOTHYECKOro Mpoliecca (GUIbTpoBaHM S CHIIbHO3ar-
PA3HEHHBIX HOHU3UPOBAHHBIX KUAKUX PACTBOPOB Ha OCHOBaHMH (1) 3amuIneTcsi B BUAE CUCTEMBI
nuddepeHInanbHBIX ypaBHEHUH B 0€3pa3MepHBIX KOOPINHATAX, BKITFOYAIOIINX 3aKOH COXpaHEHUs
Macchl, KOJJMYeCTBa JABIKEHHUA, KUHETHKY mnpouecca (H. Pasmanos, I. lllepmarosa, 2006;
H. Papmanos, /l. Hlapunos, A. XomkabaeB u ap., 2006; H. PaBmanos, I'. lllepmarosa, 2008):

ow ow w  dO, AP HK,d*w w
—+Rew—-— —=—-Fu-Re—+ 3 >~ 7 (4)
ot ox 1-0, dt ox  H} ox* (1-0,)(1-8)""
oP_1|_m __d&;

ox  Eu|Re(1-0)° dt |’ ®)
20  4(Ow) Ja 85 mo. 0°0

99 __o(Ow) )__—(1—m0 2B =, (6)
ot ox ot ot Hj Ox

1500} a

—=MO0-75); 0-0,=—— ; 7
5 MO19):0-6,=— ()
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d®3 :1_®d_®+ 1 (1_@ﬁ_& +®3 ﬁ+ WO 1 9(8)
dt 2-6dt 1-¢6 dt mH (1-6)) dt mH(1-6))|2-0
ov
_:Sw.
ot ’ ()]
2

%:__Woaf %—£+ aNl +D”2aT 9 r;’ +a7Db ﬁ) (10)
ot Hm 0x nm 0Ot H'mdx” PH, Ox
ON; o B| nyn; a
A : (1)
ot 1 | Ny, a-bN,N,

C HAYQJIBHBIMHU YCIIOBUAMU
0B g _ g,
620; WZO; nput=0, (12)
n =0; n, =,
N, =1 N, =0,

Y TPaHUYIHBIMU YCIIOBUSIMU
0=1;, P=1
n =1/ny; n, =0;¢ npu x =0; (13)
w=1;

280y,
O(x,f) =@, *1M0 e*“”]o(z 2 Hot)+ ! | /“HOJO(A/? Jie |
ABH, 0 n _
pu x =1, (14)
oy _o 0w _aH, - my
x o w, N,
rae
— ; = ; my(1—m) pow
0 = [0(x.Ndx,5(1) = [6(x,Ndx; B="2 Fu=L" _ yeno Diinepa; Re =252
0 0 0

0
yncio Peiinonbna.

B (14) 1 - pynkuus beccens nynesoro nopsiaka. Jlanee, N, u n, - HepaBHOBECHbBIE KOHLIEHTPALIUH
00MEHMBAIOIINX HOHOB B pacTBOpe U copOeHTe; P - mepenaj naBieHusi, © - KOHLEHTPALHs B3BECH,
OcelaronIas Ha MOBEPXHOCTH (GuibTpa, @, - HCXOnHas KOHUEHTPAIUs B3BECH B CyClieH3uH, O - KOH-
LEHTPALKsA YACTHUIL, IIPOTEKAIOIIAs YEPE3 PUITBTPOBAIIBHY IO TIEPETOPOJIKY, O, - KOHIIEHTPALKS B3BECH,
ocezaroNas B nopax (puibTpa, m- MOPUCTOCTh OCEBIIEH MACChI B IOpax (UIILTPA, /71, - Ha4albHas
HOPUCTOCTb, H - TOMmuHA UIBTPa; P, - BA3KOCTH U INIOTHOCTH (PUIIBTPATa; A - KAHEMATUYE CKUH
K0d(ppULIHEHT; ¥ - MapaMeTp (UIBTPOBAHUS; W - CKOPOCTh (PUIIBTPOBAHUS; 3 -3(pEKTHBHAS KOHCTAHTA
OOMEHMBAIOIIUX HOHOB; @, b - TOCTOsHHBIE H30Tepbl; D , D, - K03p(GUIMEHTHI IPOAOILHOM aud y3un
u 6oponuddysuu; m - KO3GGUIKEHT HCKYCCTBEHHOM BA3KOCTH V - 00beM (DHJIBTPATa, IIPOXOMAILETO
gyepe3 (PUIBTPOBANIBHYIO KOJIOHKY; S - IJIOIMIA b (PUIIBTpA.

Jst 3ambikanust cuctemsl (4) - (14) 1o6aBsFOTCsS ypaBHEHUS SKBUBAJICHTHOCTH OOMEHaA:

n+n=n,; N+ N,=N,

(15)

TJIE 1, - MCXOIHAsl KOHLICHTPAIUS B PACTBOPE BBOIMMOTO B KOJIOHKY MOHA, N -OOMeHHast EMKOCTh
MOrTIoIEeHUs COpOeHTa.

Pemenne cucremsl (4)-(15) BBIMONHAJIOCH C IPUMEHEHHEM BEKTOPHO-Pa3HOCTHOH CXEMBI C
tounocteto O (Jr+/14%) (A. Camapckwii, B. @psizunos, 1980). Illar nHTErpupoBaHus 1Mo BpeMeHH
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OpaJicsi HEpaBHOMEPHBIM, YTO MO3BOJMJIO 3HAYMTEILHO COKPATUTh 00ObEM BBIYMCIICHUH U, KaK
CJIeICTBHE, YMCHBIIUTh OMMOKN OKpyDieHus. [y HETUHEHHBIX WICHOB MPHUMEHSICS METOI
KBa3wIMHeapu3aluu bennmana u ap. (1968).

PE3VJIBTATBI 1 OBCYXK/IEHUE

Jlnst ucceneioBaHMs M aHATIM3a AAHHOTO ITPOLIECCca Ha OCHOBE Pa3pab0TaHHOr0 alTOPUTMA COCTABICH
MPOrPaMMHBII KOMILIEKC, PEaIM3YIOUINI BEIUMCIUTENbHBIN SKCTIepUMEHT. YNCIIeHHbIE pacueThl
BBITIOJIHSJINCH MO0 JaHHBIM paclpeielieHrs KOHUEHTpAIlu coJiell mpu 00eCOJIMBaHUU BOJIBI
MPOMBIIIIJIEHHOW YCTaHOBKOW XMMHUYECKOTO Iiexa komIiiekcHoW ouuctku Taml'POC mns H-
KaTHOHWPOBAHHUSA IIEPBOM CTYIIEHU OUUCTKHU BOJIbI OT MOHOB KaJIblIKsl, MAarHUS U HaTpHsl.

Pe3ynbraTsl YMCIIEHHOTO SKCIIepUMEHTa MPUBEICHBI Ha pucC.1-2.

U3 puc. 1(a) BugHO, 4TO Ha paccMarpuBaeMOM IEPHOAE BPEMEHH C POCTOM KoddpdHuireHTa
CKUMAEMOCTH (PUIIBTPA CKOPOCTh OCAXKACHUS I'eJlb - YACTUL] B IOPOBOM ITPOCTPAHCTBE MapaboInIecKu
pacTeT ¢ BBIMYKJIOCThIO BHU3. KOHIIEHTpaIusi BHYTPU KOJIOHKH M3MEHSETCS aHAJIOTMYHO, HO C
BBINYKJIOCTBIO BBepX (puc.106). HarsaHo nu3MeHeHre KOHIEHTPAIK CO BpeMeHeM, Kak (DyHKIIHH
CKOPOCTH OCaX/ICHHUA TeJIb - YaCTUIl MOXKHO BUJIETh Ha puc.l B BUJIE MOCTPOCHHOI MOBEPXHOCTH.
Takoe n3mMeHeHe KOHIIEHTPAIK IPUBOJUT K TOMY, YTO OCHOBHAs Macca rejib - YaCTHI] OCce/laeT Ha
BEPXHEM CJI0€ (PUIBTpa U CO BPEMEHEM I'ellb - YACTHUI[BI OCAXKIAIOTCS 110 TONIIUHE 10 (PUIIBTpa.
OueBUIHO, KOHLEHTPAIKs B3BECH B BEPXHUX CIIOSIX (DUIIBTPa CO BpeMeHeM yBendrnBaeTcs. B cBs3u
€ 3aKyIMOpUBaHUEM NOp (PUIIBTpa refib - YaCTULIAMHI CKOPOCTh (DUIIBTpalluu yMeHblaeTcs (puc.2a),
co3/1aBas JONOIHUTENbHOE IaBICHNUE BHYTPU KOJIOHKHU arperara.

C 00pazoBaHUEM CII0S 0CAZIKA HAJITIOBEPXHOCTHIO (PUIIBTPa CKOPOCTh OCAXKIAEHUS M IPOHUKHOBEHHS
TeJlb - YaCTHII BHYTPH (DHITBTPOBAJIBHON IEeperopoK i yMeHbIaercs. Ilporiecc HackIeHus nop ¢puisrpa
B3BELICHHBIMHU YaCTULIAMH, C IOCTATOUYHOM /U1 IPAKTUKU TOYHOCTBIO, MOYKHO MPUHSATH BBITIOJHSIO-
LIUMCS 110 JITHETHOMY 3aKOHY.

Y
=
5

?) ?)

S L L B B B
0 2 4 ] 8 10 12 14
Bpens, wac

T T T T T T T
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Puc. 1. Illogepxnocmov usmenenus koHyewmpayuu (%) enympu urbmpa, xax QyHKyus
épemenu (yac) u ckopocmu ocaxcoenus (%) eenv-uacmuy:
a) — ckopocmb ocadicoenust (%) u 6) — uzmenenue konyenmpayuu (%), kax ynkyuu epemenu (vac). Ha epaguxe nogepxnocmu
ocb epemenu ymHodcena Ha 10.

Ha PUCYHKE 20 NPpUBSACHBI U3MCHCHUL 06M6HI/IBaIOHH/]X HOHOB BpacTBOPC. KaxBumHo u3 KPHBLIX pUCYHKA

20 KOHIEHTpaLIKs OOMEHUBAIOIMX HOHOB B PACTBOPE IKCIIOHEHIINAIIBHO YMEHBIIAETCSL. 3a CYET YMEHBIIICHHUS]
UX KOHIEHTPAIUH B PACTBOPE YBEIMUMBACTCS] KOHIIEHTPALIHsl OOMEHHUBAIOIMX HOHOB B COPOEHTE.
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V3menenue oObema (uIibTpaTa, MPOXOMAIIETO Yepe3 (MIIBTPOBaJIbHYIO KOJOHKY arperara,
MOKa3aHo Ha puc. 2B. COmIacHO BHINOJIHEHHOMY YHCJICHHOMY SKCIIEPUMEHTY CO BpeMeHEM 00beM
¢unsTpara napaboIMUeCKN PacTeT C HE3HAYUTENFHON KPUBU3HOW BBepX. Ha HavyanbHBIX CTaIUsIX
npotie cca (pUIIBTPOBaHUS CKOPO CTh IIPOXOJia PACTBOPA Yepe3 KOJIOHKHU (pUITkTpa OobIle, YeM B KOHEIHOH
CTaJIMy Tpolecca.

a) 6) Kosdduunent Gopornd dpysmu D:

2100 — 100 — 1 D§ =3 104 3 D§=3-10%
c =

= 80 — i — B pacT Bope 2 D5 =3.10% 4 D3=3-10°
5 E = 60—- —O—  Bcopbente

< 60 =

= E §_40_ .
< 40 5 ™

S Z 20

= 20 H 6 2

= = o0
< L L L L L L L 0 I |

0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
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u 6 copbenme,; 8) — OuHamuxa obvema uibmpama Ha 8vlxooe.

BBIBO/bI

W3 mpoBeeHHOrO YHCICHHOIO 3KCIEPUMEHTA CIEAYET, YTO B PEe3yJbTaTe KOJIbMAaTallUU
B3BELICHHBIX YaCTHUIIBI B TOPaX HIOHUTHOTO (DUIIBTpa CHUKAIOTCSA CKOPOCTh HOHHOTO OOMeHa U BpeMsi
MPOAOKUTENBHOCTH paboTh! puisTpa. TeopeTnueckoe (pacueTHOE) BpeMs MEPEKIIIOUCHUS TIPU
OTCYTCTBHH KOHLIEHTpAIl1HX B3BECH B BOJIe paBHO 16,6 yac, mpu no06arieHny KoHleHTpanun - ® =0,0001,
BpeMs MepekytoueHus paBHo 13,7 gac, nmpu konuentpanuu ® =0,0003 - 15,1 gac. [lpu Hanuyuu
KOHLIEHTpallui cpeiHee pacueTHOE BpeMsl IEPEKIII0UEHUsI COCTaBIsIeT 16,2 yac.

PacueTsl, BbIIOTHEHHBIE AJIS1 paclpe/ielieHns KOHLIEHTPAIUU COoJiel JIUMOHHOW KHUCIIOTHI, CO
BpEMEHEM TOKa3aJIi, YTO TEOPETUIECKOE BpEeMS IIPOCKOKA 0€3 KOHIEHTPALUH B3BECH PaBHO 1 MUH.,
¢ nobasneHueM koHreHTpanuu B3ecu @ =0,0001 - 17 MuH., a mpakTH4ECKOE BpeMsI IPOCKOKaA - 25
MUH.

TeopeTnueckoe 1 FKCIEPUMEHTATILHOE BpeMs HACBIILCHHUs 6€3 KOHLIEHTpaluy B3BecH paBHO 110
MUH, a C KOHIIEHTpaIrueil B3BecH — 93 MuH. Hy’XHO OTMETUTB, UTO IPH PELICHUH 33a41 MacCOOOMEHa
C KOJIbMaTalMe 32 yKa3aHHOE BpeMs aJICOPOLIMOHHBIH MPOLIE CC MPEKPATIIICS, OTHAKO, KOHIICHTpaLlUs
WMOHHWTA HAChIIIIEHa He TIOJIHOCTHI0. DTOT 3(h(heKT 0OBACHSIETCS TEM, UTO TeJIb-4aCTHUIIbI, KOJIbMaTUPYs
MOHUTHBIA QUIIBTP, KaK OBl «M30JIUPYIOT» 3epHA HOHHUTA U, TEM CaAMBIM, IIPEICTABIISIOT KOHTAKT C
HKUJKOU (pazoi.

OKCHEePUMEHT MOKa3all, YTO P (PHIBTPOBAHUY (PUIIBTPATa C TOMOLIBI0 MHOTOCIIONHOTO (PHIIBTpa
pacTeT CTeNeHb OUMCTKH PAaCTBOPOB OT IPUMECEH, a BpeMs 3KCILTyaTaluy (uiIsTpa yBeINYUBAIOCh
B 1,2 — 1,3 paza.
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UTILIZAREA PRODUSULUI PROBIOTIC BIO-MOS iN
PROFILAXIA DISFUNCTIILOR GASTROINTESTINALE
LA PUIl DE GAINA

S. BALANESCU, E. VOINITCHII, V. COCIU
Universitatea Agrara de Stat din Moldova

Abstract. The paper presents the studies concerning the effect of “Bio-Mos” (Alltech, USA) product in the
prophylaxis of gastrointestinal dysfunctions in chickens, by giving a dose of 2g per 1 kg of feed for a period of
1-30 days. Through clinical and hematological monitoring it was established that critical periods in chickens
growing are fromthe 1sttill the 3rd day and from the 7th till the 11th day. “Bio-Mos” probiotic administration in
combination with Enromic — 10 % antibiotic contributes in improving the productive performance reflected by a
high viability — 8 %, growth in weight more that 58,8 gr, homogeneity in growing,

Key words: Bio-Mos, Chickens, Gastrointestinal dysfunctions, Probiotic.

INTRODUCERE

Inultimii 45 de ani, antibioticele au fost utilizate in zootehnie pentru imbunititirea performantei de
crestere §i protejarea animalelor de efectele negative ale microorganismelor enterice patogene si conditionat
patogene (P. Ferket, 2002). Fiind folosite in doze sub terapeutice ca promotori de crestere, antibioticele,
lamoment, sunt in centrul atentiei datoritd dezvoltarii antibiorezistentei bacteriilor patogene la om.

In timpul utilizirii indelungate, dozele de antibiotice au crescut treptat, iar eficienta lor a scizut in
aceeasi masurd. Cresterea rezidurilor de antibiotice in produsele alimentare s-a soldat cu scaderea
eficientei antibioticelor in terapia umand. Din aceste motive, la nivelul tirilor UE, s-a impus de la 1
ianuarie 2006 interdictia utilizirii in hrana animalelor a antibioticelor in calitate de promotori de crestere
(H. Sarandan, 2007).

Ca alternativa au aparut alte tipuri de promotori de crestere, care pot contribui la modularea
microflorei enterice printre care: acidifianti, probioticele, enzime, plante aromate, stimulatori de microflora
s1 imunomodulatori.

Promotorul de crestere natural Bio-Mos, elaborat de catre compania Allthec, care contine tulpina
1026 de drojdie Saccharomyces cerevisiae $i mannanoligozaharide, derivate din mannani de pe suprafata
celulei de drojdie, actioneazd ca liganzi de mare afinitate, oferind situsuri de atagare competitiva
pentru o anumita categorie de bacterii (P. Lyons, 2003; D. Hooge, 2004).

Agentii patogeni gram-negativi cu timbri de tip 1 specifici manozei se ataseazd de MOS inloc sa se
ataseze de celulele epiteliale ale mucoaset, traversand astfel intestinul fara sa-1 colonizeze (P. Waldroup
etal.,2003).

Reiesind din cele mentionate, scopul cercetdrilor a fost studierea eficacitatii terapeutice a produsului
Bio-Mos, inclus in nutret combinat in calitate de probiotic §ia unor antibacteriene inprofilaxia dereglarilor
gastrointestinale la puide gaina.

MATERIAL SI METODA

Cercetarile au fost efectuate pe pui de gdind Argintii de Adler in varsta de 1-30 zile, intretinuti in
hala populati cu 11900 pui. Inincinta halei au fost create 4 izolatoare din plasi metalici, in interiorul
cdrora au fost amplasati cate 100 de pui. Puii au fost obtinuti de la efectivul matca din aceleasi ferme.
Administrarea furajelor si a apei s-a efectuat manual. Asternutul in hala la constituit rumegusul de
lemn; céldura a fost furnizata de catre un cuptor de fier in care se facea focul cu lemne. Temperatura
inhala a fost de 32°C.

Cercetarea s-a desfasurat pe 4 loturi de pui, carora le-au fost administrate urmétoarele preparate:
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lot I—Enromic (enrofloxacind 10 %, producétor ,,Centrovet” Cili) 2ml/1L de apa, in primele 5 zile; lotul
II— martor (nu s-a administrat nici un preparat); lotul Il — probioticul Bio-Mos 2g/1kg furaj pe parcursul
testarii; lotul IV — Bio-Mos (2g/1 kg furaj) si Enromic (2ml/1L de apa — timp de 5 zile).

La puii din hala, in primele 5 zile li s-a administrat cu scop profilactic, Levomicetind in doza de
1g/1 Lde apa, iar cu scop terapeutic dinziua a 12-a catelg/1L de apa timp de 3 zile, apoi - 0,5g/1Lde
apd in urmatoarele 4 zile.

Incepind cu ziua a 7-a, toti puii din hala, inclusiv si cei separati in loturi, au primit complexul vitaminic
Selevit (Romania), timp de 5 zile, In proportie de 1g la 1L de apa.

Pe parcursul experientei au fost determinati unii indici clinici (starea generald, starea penajului,
comportamentul, consumul de furaj, sporul in greutate, dinamica morbiditatii si mortalitatii), si hematologici
(numarul de leucocite si eritrocite, cantitatea de hemoglobind si hematocritul).

Probele de singe au fost prelevate ina 7-a, a 14-a sia 21-a zi prin metoda decapitarii. Sporul in
greutate a fost determinat saptaminal.

Conditiile de intretinere si schema de vaccinare s-arealizat conform programului standard, prevazut
pentru categoria respectiva de pasari. Furajul combinat, folosit pentrunutritie, era constituit din porumb
— 60,5%, srot de floarea soarelui — 4%, srot de soia — 21,5%, faina de peste — 2%, gluten — 2,5%,
premix cu coccidiostatice —2,5% si moluzd — 1%.

REZULTATE SI DISCUTII

Observatiile asupra stérii generale a pasarilor din loturile formate i celor din hald au inceput din
prima zi prin monitorizarea strii generale, a apetitului, consistentei maselor fecale i inspectia regiunii
cloacale. In prima zi de viata puii erau apatici, stiteau in graimezi, nu prea consumau furaj, beau foarte
putind apd. Din ziua a doud s-a observat ca au devenit mai activi, incepand sd consume furaje si apa.

Din ziua a treia, la o parte din puii din hala si din loturile experimentale (I, Il §i IV), s-a observat
diaree, cu mase fecale de o culoare intunecata. Spre deosebire de acestia, la puii din lotul II (martor),
care nu au fost tratati in primele zile nici cu un preparat, diareea (Insotita de refuzul hranei, aflarea lor
in gramezi, cu puful zburlit $i murdar) s-a observat incepand cu ziua a saptea.

Numarul puilor afectati n primele opt zile in lotul I a ajuns la 20%, in lotul II (martor) - a depasit
50%, in lotul Il - cca. 30%, iar in lotul IV numarul puilor cu disfunctii gastrointestinale a constituit
10%. Prinurmare, procentul de imbolnavire a puilor in prima sdptimind de viata, in loturile experimentale
(I, [T 51 IV) a fost mai mic decit la martor (I), iarrata cea mai joasd a morbiditatii s-a constatat la lotul
in care s-a folosit combinatia de probiotic (Bio-Mos) cu antibioticul enroflocxacina.

Tabelul 1
legiri din efectiv prin mortalitate

Perioada cercetarii (zile)
Loturile 1-7 |8-14 | 15-21 |22 ps| Total |Viabilitate
capete
n % |n % |n % |n % | n % |n %
Hala (n=11900) 191 0,6252 2,1162 0,514 0,1|515 4,3 |1385 95,7
I- (enromic) 2 2 11 1{0 - 10 - 13 3 (97 97
II- (martor) 0 - |40 40[3 302 2145 45155 55
III- (Bio-Mos) 1 116 65 510 - 112 12112 88
IV- (Bio-Mos + enro mic) 0 - |2 2 [0 - |0 - |2 2|2 98

Din ziua a 8-a §i pina inziua a 13-a, in lotul II s-au depistat mai multe cadavre: a 8-a zi—2,a 9-a
zi—7,al0-azi—8,all-azi—9,al2-azi—7sial3-az-7cazuri. Dinziua a 14-a mortalitatea a fost
in scadere §i s-au Inregistrat cite un cadavru inzilele 17,19, 21, 22 si 24. Astfel, pe Intreaga perioada
a cercetarilor rata mortalitdtii in acest lot (I) a fost cea mai inalta 45%, urmata de lotul Il — 12%, iar
in loturile I 51 IV, respectiv 3% si 2% (tab.1).

La puii din hal, n primele 4 zile, mortalitatea alcatuia 25 capete pe zi. Principala cauza a deceselor
in aceasta perioada o constituie, de obicei, defectul incubatiei. Dinziua a 5-a gipina laa 8-a zi, nivelul
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mortalitatii a fost de 16-17 pui pe zi. Dupa a 8-a zi de viata observamcresterea mortalitatii, care la 12
zile a ajuns la numarul maxim de 50 pui pe zi.

Reiesind din situatia creata, s-a decis de a se recurge la administrarea Levomicetinei conform
schemei descrise mai sus, incepind cu ziua a 11-a. Dupa trei zile de administrare a preparatului Inhala
s-au diminuat cazurile de diaree si mortalitate si a crescut consumul de furaje. Din ziua a 17-a numéarul
de pui morti nu a depasit 7-8 capete in zi, iar rata mortalitatii In hala, la sfargitul experientei, a constituit
4,3% (tab.1).

Conform datelor din tabelull, se poate mentiona, ca la puii din lotul IV, care au primit cu furajul
produsul Bio-Mos, iar in apa de baut preparatul Enromic, s-a obtinut cel mai inalt indice al viabilitatii
—98%. Acest efect poate fi argumentat prin actiunea complexa a antibioticului si promotorului de
crestere Bio-Mos lanivel de tub digestiv, manifestata prin cresterea treptata a proceselor de absorbtie
si abilitatea intestinala de a digera nutrientii. Unalt efect benefic al produsului Bio-Mos asupra microflorei
digestive la nivel de jejuneste reducerea nivelului de acid propionic, care este cel mai important produs
de fermentare pentru microflora care utilizeaza amidonul si zaharurile ca substrat nutritiv (P. Ferket,
2002).

La virsta de 22 zile puii din loturile experimentale si din hald ardtau bine, consuméand activ furajul si
nu prezentau semne de diaree. Insa puii din lotul experimental I erau mai activi, consumau bine
furajul, se dezvoltau mai uniform. La puii din lotul I, ajungi la varstade 22 zile, diferenta in marime si
greutate era mai evidenta, decit la celelalte loturi.

In perioada cercetarilor s-a atras atentie atit simptoamelor clinice la puii bolnavi, cit si tabloului
morfopatologic lanecropsia cadavrelor. La examinarea puilor bolnavi s-au depistat simptoame digestive
caracterizate prin inapetentd, diaree, penaj mat, stare generala abatuta, cloaca murdara de mase fecale,
care uneori formau chiar dopuri ce impiedicau actul de defecare.

La necropsia cadavrelor s-a constatat neabsorbtia sacului vitelinsi dezvoltarea incompleta a organelor
interne la puii cu virsta de 4-5 zle, iar la cei cu varsta mai mare - hiperemie intestinald, continutul intestinal
de culoare deschisa (alb-surie), ficat marit in volum cu prezenta de focare necrotice, vezica biliard marita cu
un continut intunecat de bild, depozite de urati in rinichi, splina méarita cu focare necrotice s.a.

Datele obtinute privind dinamica sporului in greutate (fig. 1) denota faptul ca greutatea corporald a
puilor din loturile I, IL, IIT la virsta de 3 zile era aproximativ aceeasi, iar in lotul IV a fost mai mica si
constituia 39,2 g. Pe parcursul a trei sdptamini, dezvoltarea fizica a puilor din lotul Il martor a fost
neuniformd, cu o diferenti vizibila a masei corporale, care a variatde la 107 g pind la 148 g (61 g). In
celelalte loturi diferenta in greutate a indivizilor nu a fost mai mare de 20g.

La virsta de 21 zile, greutatea medie a puilor din lotul IV a fostde 166,8 g,in lotul llI-163,5 g,iarin
lotul I (martor) - doar 108 g Aceste date (fig. 1) evidentiaza faptul cd indicii de productie sunt net
superiori la puii dinlotul experimental IV, Il si I. Deci utilizarea produsului Bio-Mos aparte siin complex
cu antibioticul Enromic a avut efect pozitiv asupra starii de séndtate a pasarilor si indicilor productivi.
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Fig. 1. Dinamica greutatii corporale la pui
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Rezultate similare, referitor la eficienta probioticului Bio-Mos 1In combinatie cu antibiotice, exprimata
prin diminuarea procentului de mortalitate si sporirea performantelor productive, au fost descrise de
Waldroop P. et al. (2003) in cercetarea efectuati pe pui broiler. In Republica Moldova cercetiri cu
utilizarea acestui preparat, au fost efectuate pe scroafe gestante si in lactatie, si purcei, cu rezultate
pozitive citate de Balanescu S. et al. (2000, 2002).

In afard de testarea actiunii produsului Bio-Mos asupra performantelor productive la animale, s-a
testat si actiunea acestuia in rdspunsul organismului la unstres imun indus (P. Ferket, 2002). Autorii au
constatat reducerea raspunsului pro-inflamator si a efectului de scadere a consumului de hrand la
curci de 14 zile la care li s-a inoculat antigen din tulpina Salmonella typhimurium.

Datele expuse in tabelul 2 exprima dinamica numarului de leucocite i a indicilor eritronului determinati
la loturile I'si III. Dupa cum se vede din tabel, indicii eritronului au tendinta de crestere progresiva, in
limitele normativelor, pini la virsta de 21 zle, comparativ cu valorile initiale (7 zile). In perioada 7-14
zile la lotul 11 (Bio-Mos) s-a observat o crestere moderatd a hemoglobinei i o0 diminuare nesemnificativa
a eritrocitelor $i hematocritului, pe cind la lotul I (Enromic) are loc o crestere usoara a tuturor trei
indici. In perioada 14-21 zile s-a constatat cresterea indicilor eritronului la ambele loturi, fara a se
semnala diferente mari in valorile nominale ale acestora.

Tabelul 2
Indicii hematologici la pui
7 zile 14 zile 21 zile
LOTUL M=+m M+m M=+m
Hemoglobina (g/L)
IIT - (Bio-Mos) 90,2 + 0,32 90,73 + 0,35 100,42+ 0,4
I - (Enromic) 90,1+0,5 90,81 + 0,64 100,26 +0,52
Eritrocite (x 10'%/L)
III - (Bio-Mos) 2,39 £0,12 2,33+ 0,1 2,49 +£0,08
I - (Enromic) 242+02 2,44 +0,32 2,45 +04
Hematocrit (%)
III - (Bio-Mos) 36,045 34,76 £ 2,6 36,78 £2,80
I - (Enromic) 34,0+5,2 36,2+ 2,9 36,63 +3,5
Leucocite (x 10°/L)
III - (Bio-Mos) 24,3 +1,61 28,7+ 1,45 26,9 £1,47
I - (Enromic) 23,5 £1,09 29,8 +1,52 27,7 +£1,53

Dinamica numarului de leucocite (tab. 2) se exprima prin cresterea cu 18,1 % (lotul III) §i 26,8 %
(lotul I) la varsta de 14 zile si diminuarea acestora la 21 zile cu 6,3 % si 7,1 %, respectiv. La a treia
cercetare leucocitele sunt crescute comparativ cu nivelul initial cu 10,6 % si 17,8 %, respectiv. Cresterea
leucocitelor In perioada 7-14 zile poate fi interpretatd ca raspunsul organismului la invazia germenilor
patogeni, care au provocat disfunctii gastrointestinale exprimate prin diaree si mortalitate sporita (tab.
1). Dupd cum se vede din calculele prezentate, cresterea leucocitelor in aceastd perioada criticd, este
mai accentuatd la lotul I, ceea ce ne face sa presupunem, ca la lotul trei produsul Bio-Mos isi exercita
efectul de prevenire a invaziei, multiplicarii si aderarii bacteriilor patogene la tractul gastrointestinal,
prin sustinerea mecanismelor de apdrare naturald a organismului.

CONCLUZII

1. Masurile profilactice aferente patologiei digestive a puilor de gaind trebuie orientate spre mentinerea
corespunzitoare a parametrilor de igiend, alimentatie echilibrata si utilizarea in perioadele critice a
promotorilor de crestere —antibiotice sau probiotice.

2. Perioadele critice in cresterea puilor, fard utilizarea promotorilor, sunt zilele 1-3 si7-11 caracterizate
prin incidenta Tnaltd a disfunctiilor digestive cu peste 50 % si a mortalitatii de cca 40 %.

3. Utilizarea produsului Bio-Mos si antibioticilor, contribuie la reducerea pierderilor prin letalitate in
fazele critice pina la 12-3 %.

4. Probioticul Bio-Mos administrat In combinatie cu antibioticul Enromic contribuie la sporirea
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viabilitatii pand la 98% si a sporului in greutate cu 54,4%, asigurind stare clinicd buna i omogenitate in
dezvoltarea corporald a puilor.
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ECONOMIE §1 CONTABILITATE

CZU631.155 (498)

DECISIONS REGARDING PRODUCTION STRUCTURE IN
AGRICULTURE. CASE STUDY IN AREA PLAIN, GIURGIU
COUNTY, ROMANIA

IULIANA DOBRE, MARIANA BRAN, R. VOICU
Academy of Economic Studies, Bucharest

Rezume. Rezultatele economice ale exploatarilor agricole depind in mare masura larga de alegerea structurii
productiei. Ansamblul activitatilor agricole, proportiile intre ele si partea fiecireia inactivitatea de exploatare pot
genera unvolumdiferitde cheltuieli si determind obtinerea unui profit variabil. De asemenea, structura productiei
influenteaza gradul de stabilitate a pietei, pozitia competitiva in resatie cu exploatirile care duc o activitate
similard. Prinurmare, structura productiei are o putere de decizie foarte mare si necesita utilizarea unui process
foarte minutios de selectie, folosind instrumente si metode economice de calcul adecvate.

Articolul intentioneaza sa studieze conditiile naturale, economice, de piatd si sd identifice masuri de politicd agricola
pentrudiferite ramuri, punind accent pe analiza fermei din judetul Giurgiu, Roménia, cuscopul de arealiza o structura
care ar combina productia culturilor agricole cu sectorul zootehnic. Astfel, a fost luat in consideratie modul de lucru,
stabilirea semmalelor interne, elaborarea structurilor de productie si analiza impactului acestora.

Cuvinte cheie: Combinarea ramurilor agricole, Decizii, Metode economice si matematice, Selectie, Structura
productiei.

INTRODUCTION

In an economy characterized, increasingly, by changes, the production branches involved in this
process acquired new dimensions and often decisions have to be taken in conditions of risk and
uncertainty.

Such state of affairs is also specific for Romanian agriculture, which in its way towards the European
Union, must meet its requirements using the available strengths and opportunities.

Among the arguments supporting ours agricultural capacity to materialize these benefits are relevant
the following:

- the diversity ofagricultural land use (arable land, pastures and natural meadows, vineyards and orchards);

- a diversity of crop varieties, animal breeds and categories;

- the ability, almost historical, of the Romanian producers in this field,

- extrovert activity of entrepreneurs or managers.

Decision making process and its variants concerning the structure of production is based on the
choice of the best required knowledge in many fields of the current situation within the studied area.
Therefore, a specialist should refer also to natural conditions and market analysis, to the diagnostic
analysis of the production structure, being based on analysis of the balance sheet and methods to
optimize the combination of agricultural branches.

When choosing the most suitable options, there were taken into consideration the peculiarities of
agricultural branches and relations between them, and also some necessary principles in combining
branches. Also, the general information was taken from the Statistical Yearbook of Romania.

MATERIAL AND METHODS

A component that stratifies the economic dominance of agriculture in a country is represented by
products quality and performance. In this context, we have the image of what, how much and how
much of each product is produced, and what is the value and balance of trade in agriculture, what are
the positive effects assuming coherent decisions and how accurately the presented information reflects
reality (Gheorghitd, M., 2001).
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Determinants of production structure. The answer to the questions like: What to produce? How
much of each product to produce? Which is the proportion of branches?, is influenced by a number of
variables the effect of which is manifested by varying degrees of intensity. Some of them are
characterized by certain constancy in time and space and others change at short intervals (Voicu, R.,
Dobre, Iuliana, 2003).

Being decisive in the structure of production, these factors determine or influence each other and
they cannot be addressed separately, that’s why the decision will be given by the sum of the effects of
interaction between them.

Specifically, among the factors contributing to decision making and having a wider coverage area,
are the following:

- Environmental conditions of the area in which the farm activates;

- Market demands;

- Capitalization of exploitations;

- Providing classified employment;

- Agricultural policy support ofthe production branches (plants, animal husbandry);

- Removing the effects of risk and uncertainty.

Other involved factors are: the restrictive nature, type and size of farms, consumption needs of
family members, specific nature of farms providing ,,intermediate inputs* for those whose activity is
not exclusively agricultural.

Taking into consideration the set of mentioned conditions, irrespective of the scope of work, the
farm remains of a constant type, size and also the number of animals in their possession.

In Romania, the farms are diverse in structure, form of organization, size, operating capital (fixed
and circulating), economic power: family farms, agricultural associations (simple forms of association
or separate legal personality), agricultural companies, agricultural joint stock companies, producer
groups etc. Also, their management is different because the structure of production is directly proportional
to the ability to connect the unit to its economic determinants.

All these elements determine, for each type of farm, different production structures. The presented
structure of production starts from simple to complex, which in literature is found in both types of
structure: diversificationand specialization.

Diversification is specific to households, because:

- they have small areas of households, averaging about 2,29 hectares;

- they breed a small number ofanimals, but diverse in terms of species: cattle 2.2, 2.03 pigs, sheep
18,2 and 19,1 birds;

- their surfaces are limited;

- their production systemis traditional;

- their fixed capital investment is small and rudimentary, which does not allow agricultural work
required by production technologies;

- they have not enough financial possibilities (and they are very small) for investment interest in
purchasing agricultural inputs (seeds, planting materials, fertilizers). In these circumstances, market
connection is sporadic, therefore the interest of standards imposed by the rules, national or European,
is low, producers acting according to the local tradition instinct;

- their economic power is low, agriculture is supported by revenue from other sources (pensions,
aid etc.).

Specialization is a form of production structure, which is reflected in farms of juridical person and
has an acceptable size for this process to take place. The main determinants of the structure of
specialization production are the natural conditions in the farm and operating market needs.

Along with them also may occur the following:

- industrial type of applied technologies;

- rational proportion of the branches;

- size of agricultural farms (economic power in order to ensure production factors: mechanization,
fertilizers, irrigation etc.).

Specialization creates economic benefits of agricultural holdings: the homogeneity of the production
process, specialized technical resources and labour, increase of employers’ skills, insurance of an
uniform output and in large quantities, facts that facilitate the relations with different beneficiaries.

80



Stiinta agricola, nr. 1/2010. ISSN 1857-0003

But there are also negative consequences of specialization and namely its vulnerability, which
increases the risk of partial or total loss of production and income. For these reasons, the owners of
vegetable exploitations do not take decisions depending on the specialization but, rather, on the
diversification of business, trying on the one hand, to achieve a rhythm of revenue, and on the other
hand, to compensate the loss of income of some cultures with its achievement due to other cultures.

The case study accomplished in Giurgiu County is based on the analysis of local data, and the
production structure design is done using appropriate statistical and mathematical methods: regression

equation, linear programming.

RESULTS AND DISCUSSIONS

Case study. Statistical data on Giurgiu County shows that it has an area of 352,602 hectares,
representing approximately 1.5% of the total area of Romania. The categories of agricultural use are
different, indicating a greater “availability” of its zonal conditions for special varities of crops as: arable
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Figure 1. Categories of agricultural use
in Giurgiu County
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Figure 2. Crops structure

land, pastures, meadows, vineyards and nurseries,
orchards and fruit tree nurseries (fig. 1).

The types of soil which prevailing are mold
(classified as the Zone [ of fertility in the South County
and as the Zone II of fertility in the Central and Eastern
County), reddish brown soil and brown forest (Zone
III of fertility in the North County).

Given the high degree of fertility of the area and
suitability for cereal grains, the potential of production
is high, if managing properly the water factor.

Giurgiu County’s agricultural area is about 277,182
ha, out of which 154,929 ha for grain cereals (80,466
hectares of wheat and rye and 11,652 hectares of barley
- fig.2). Examining the average production, it specifically
attains the planned production level.

These crops are objects of different types of farms
(fig. 3).

Interms of value, the branch cereals production of
the Giurgiu Country is approx. 50% of'total agriculture
production sector:
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Figure 3. Agricultural sector organization
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Table 1
Design of production structure in a farm from Giurgiu County
Specification 2002 2003 2004 2005 2006 2007
Total, mii lei (RON) 587780 | 656371 11169761 | 897676 | 868834 | 615451
Vegetal, mii lei (RON) 319011 | 367963 | 817740 | 491678 | 477940 | 267431

Source: Eurostat methodology ,,Economic Accounts for Agriculture®

The farm is of an associative type and it was established under the Law 36/1991. The object of its
activity is manufacturing and marketing of highly productive varieties of cereal grains and industrial crops.

Forecast of the average production. In the forecast of the average production, the farm needs
data on production results in recent years:

Table 2
Crop Average production obtained, kg/ha
2004 2005 2006 2007 2008
Wheat 3125 3200 3228 2423 3176
Spring barley 3170 3275 3452 2302 2497
Winter barley 2560 2875 4458 2972 2136
Sunflower 1230 1300 1378 800 1425

For the forecast of the average production we used the regression equation method corresponding
to data series. The average production can be represented by a coordinate system XOY. Evolution
curve representing the level of production achieved per hectare - y - directly depends ontime - X. The
relation has the following form y = f (x). In relation to the distribution of pairs of values it was
established a trend in the average production (y), which is a parabola of the formy ‘=a + bx + cx2.
Usingthe regression equation parameters (a,b,c), it can be determined that the sum deviations between
the actual y value and trend value y © are minimal:

> (-y)=0

This condition is solved by the following system of equations:
na +be+ch2 :Zy

a2x+b2x2 +ch3 :ny

az x? +bZ:x3 +CZ xt= szy

For the forecast of the average production, for 2009, the method of regression equations can be used.

Table 3
Year Average production, kg/ha
2004 3125
2005 3200
2006 3228
2007 2423
2008 3176
X y X y xz x4 xzy
-2 3125 -6250 4 16 12500
-1 3200 -3200 1 1 3200
0 3228 0 0 0 0
+1 2423 2423 1 1 2423
+2 3176 6352 4 16 12704
2x=0 Zy=15152 2xz=675 £x’=10 =x'=34 = x’y=30827
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The following calculation is obtained: Y =2955,7 +67,5 x+37,35 x2. For x= 3 (number of'years), Y
=3494 kg / ha, representing the average production of wheat for 2009.

Average production for spring barley, in 2009, is about 1671 kg/ha, for winter barley is about 1089
kg/ha and for sunflower is about 1420 kg/ha.

Optimizing the overall production structure. Linear programming method

Linear programming method is based on an economic-mathematical model consisting of an objective
function to maximize profits or minimize costs and a system of restrictions in the employed available
resources and restrictions regarding crops rotation.

The developed model should lead to the achievement of the expected production and complete use
of resources. To optimize the structure of production with the help of linear programming method, the
data given in the table below are necessary:

Table 4
Crops
Nr. . ) i Availability of
cr‘f. Specification um.| Wheat [Springbarley \{)Valrrf; Sunflower Vraexls?)ulrée}s] ©
(x1) (x2) 3) (x4)

1 |Area ha - - - - 508

2 |Production exp enditure lei/hal 1960 1900 2000 2200 150000

3 |Consumption days per person/ha | zo. 2 2 2 10 5200

4 |Profit lei/hal 50 70 90 120 max

The components of the linear programming model are: variables, restrictions and criteria.

The variables of the model are the following four crops: wheat, spring barley, winter barley and
sunflower and the coefficients of each variable are defined according to the resources existing in the
farm. Production resources are: the area of land and its degree of favourability for different cultures,
labor and material resources and available money resources. Restriction model ensures the optimum
use of resources and it is made so as to comply with the intended purpose and to ensure maximum
functionality of each of them:

- arable land is integrally cultivated,

- restriction of rotation;

- use of labour in full capacity;

- obtaining income security;

- costs per hectare should not be higher than the available resources.

Optimization criterion is to maximize total profit of the agricultural farm. The following notations
were used:

x1, the area planted with wheat;

x2, the area planted with spring barley;

x3, the area planted with winter barley;

x4, the area planted with sunflower.

The objective function is the following:

Max (F(x)) = 50x1+70x2+90x3+120x4

The restrictions of the model are:

1. integral cultivation of area:

x1+x2-+x3+x4<=508

2. integration with the availability of money resources:

1960x1+1900x2+2000x3+2200x4<=150000

3. integration with the availability of labour:

2x1+2x2+2x3+10x4<=5200

4. negativity of variables:

x1,x2,x3, x4 >0

Using the software package QM, the new production structure can be represented as follows:
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Table 5
Area

Nr. crt. Crops a o

1 Wheat 177 35

2 Spring barley 121 24

3 Winter barley 100 20

4 Sunflower 110 21

Total 508 100
Results of the estimated production. According to the obtained

Sunflower

results, in the new production structure, the highest weight is still

Wheat  ofyheat cultivated on 177 hectares, and representing 35%. Spring

R 34% barley follows afier wheat, which is 23%, then the sunflower with
' 22% and winter barley with only 20%:
The decisions regarding production structure are based on the simple
20% Spring processes of optimization of the overall branches within a farm, such
barley as the replacement of crops. In this case, the decision will be made by

performing the calculations and using the economic efficiency, which
is expressed by indicators whichwould give the possibility to determine
if the new culture able to give more positive and higher results than

24%
Figure 4. New production

Structure those of the previous crop. Inorder to do this one could also use other
statistical and mathematical methods applicable in agriculture.
Table 6
Nr. Area cultivated | Average production Total production Cost . .
ort Crop (ha) (kg/ha) (kg) (leikg) |Price deike)
1. |[Wheat 177 3494 618438 0.655 0.7
2. |Spring barley 120.52 1671 201388.92 0.45 0.5
3. |Winter barley 100 1089 108900 0.645 0.7
4. |Sunflower 110 1420 156200 0.8 095
Expected economic results
Ic\g' Cro Total Price Total revenue | Total expenditure Profit Rart:fgf
: p production (kg)| (lei’kg) (lei) (lei) (lei) p( %
0
1. [Wheat 618438 0.7 432906,6 405076.89 27829,71 6.8
2. |Spring barley 201388.92 0.5 1006944 90625 10069,0 11,1
3. |Winter barley 108900 0.7 76230,0 70240.5 5989.5 8,53
4. |Sunflower 156200 0,95 148390,0 124960 23430,0 18,75
CONCLUSIONS

The presented analysis allows to make many important conclusions about the optimization of
production structure:

-in Romanian agriculture there is a large diversity of crop varieties and animal species that canbe used;

- there is a wide range of farms of various physical and economic dimensions;

- production structure has practiced various forms (diversification, of wider or more narrow
specialization)

- Giurgiu County is representative for its plain area where can be cultivated predominantly cereal
grains and industrial crops;

- the design of production structure is not only a methodological support, but the applied extension
model can be used for various combinations of crops, crops and livestock species, using, of course,
specific indicators.
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ANALIZA POTENTIALULUI PRODUCTIV AL FONDULUI
FUNCIAR DIN REPUBLICA MOLDOVA

NATALIA TCACI, CORINA BURCIU
Universitatea Agrara de Stat din Moldova

Abstract. In this article, some analysis models regarding land structure and productive capacity of the land
fund are examined. Also, there were analyzed the influence of erosion’s degree and soil quality onthe modification
of the agricultural land efficiency. It was established that the productive potential of the land fund depends on
climatic conditions, which determine the necessity to adjust agriculture to the peculiarities of different regions.

Key words. Agricultural land structure, Average yield per hectare, Efficiency, Eroded land, Fertility, Land fund,
Models of analysis, Productive potential, Profitableness.

INTRODUCERE

Principalul mijloc de productie in agriculturd, pdmintul, se caracterizeaza printr-un sir de trasaturi
specifice, ce il deosebesc de celelalte mijloace de productie care au o influentd semnificativa asupra
politicii agrare.

Sistemul de agricultura practicat in tara noastra are rolul de a asigura, pe de o parte, utilizarea rationala
atuturor categoriilor de folosinta a terenurilor agricole in scopul obtinerii unor recolte Tnalte si stabile, iar
pe de alta parte, realizarea acelor conditii $i masuri ce ar contribui la sporirea fertilitatii solului.

Inacest context apare necesitatea studierii componentei, structurii si capacitatii productive a fondului
funciar, urmarindu-se utilizarea intensiva si pastrarea calititii acestuia.

MATERIAL SI METODA

Analiza structurii fondului funciar se efectueaza in baza ponderilor aferente fiecarei categorii de
folosinta fata de suprafata totald. Astfel, modelul structural de analiz include secvential urmatoarele
elemente:

S=S,+S,, . (1
Sta: Sar+spn+sﬁ1+sl+sv 2 (2)
S.=S,+S,+S,, ()

unde S este suprafata totald a fondului funciar; S,_ — suprafata terenurilor agricole; S — suprafata
terenurilor neagricole; S, —suprafata terenuluiarabil; S| —suprafata pasunilor naturale; S, — suprafata
finetelor naturale; S,—suprafata livezilor; S, — suprafata viilor; S| — suprafata padurilor i altor terenuri
cu vegetatie forestierd; S, — suprafata terenului acvatic; S, —suprafata constructiilor §i drumurilor.
Identificarea influentei factorilor inmodelele 1,2 si 3 se efectueaza prin metoda balantiera.
Analiza capacitatii productive a fondului funciar in cadrul Intreprinderilor agricole se realizeaza
dupa urmatoarele modele economice:

—  Lifwn)
= — = 4
;l"'rc 5 4 ( )
N = Lie® )
100
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unde N_ - nota medie de bonitate pe culturd; N - nota medie de bonitate pe intreprindere;

S — suprafata aferentd unui tip de sol; n —nota de bonitate a unui anumit tip de sol; g — ponderea
suprafetei fiecdrei culturi in suprafata totala a terenului arabil pe intreprindere.

Baza informationala pentru analiza o constituie datele Cadastrului Funciar al Republicii Moldova si
formularele specializate pe activitatea intreprinderilor agricole.

REZULTATE SI DISCUTII

In cadrul intreprinderilor agricole notiunea de pamint este inglobati intr-o terminologie mai
cuprinzdtoare si anume aceea de fond funciar (Gh. losif, 2000). Fondul funciar are In componenta sa
pamintul folosit inintreprinderile agricole ca suprafata terenului agricol (formula 2), dar si ca suprafata
neagricold, terenuri cu alte destinatii (formula 3).

Din toate categoriile fondului funciar al intreprinderii suprafata terenurilor agricole constituie baza
primordiala pentru utilizarea unei agriculturi intensive.

Intrucit sporirea productiei agricole depinde nunumai de dimensiunea terenurilor agricole, dar si de
structura acestora pe categorii, mentiondm ca extinderea categoriilor de folosintd superioara va reflecta
gradul de utilizare rationali a terenurilor agricole. Inacest context o structuri optima inseamnd o coti
preponderentd a terenului arabil, viilor si livezilor, punind in evidentd potentialul existent de resurse
funciare inactivitatea de baza a intreprinderii agricole.

Analizind evolutia terenurilor agricole in Republica Moldova (tab. 1), putem constata reducerea
suprafetelor de terenuri agricole in anul 2008 fatd de 2006 cu 12 mii hectare sau cu 0,5%.

Tabelul 1
Componenta §i structura in dinamicd a terenurilor agricole in Republica Moldova
2006 2007 2008
Specificatie Mii [Ponderea,|] Mii |Ponderea,| Mii [Ponderea,
hectare % hectare % hectare %
Suprafata terenurilor agricole, total | 2518,2 100 |2511,8 100 2506,2] 100
inclusiv:
e teren arabil 1833,2 72,8 [1820,1 72,5 1821,7| 72,7
e plantatii perene 299.0 11,9 301,8 12,0 302,8 12,1
dintre care:
o vii 131,1 5,2 131,5 5,2 132,7 5,3
o livezi 157,3 6,2 158,6 6,3 157,5 6,3
e parloage 15,8 0,6 25,7 1,0 21,7 0,9
e pasuni 368,1 14,6 361,9 14,4 357,9 14,2
o finete 2,1 0,1 2,3 0,1 2,1 0,1

Suprafata terenurilor agricole in anul 2008 fata de anul 2007 a diminuat cu 5,6 mii hectare sau cu 0,2%.

In dinamic se constata reducerea suprafetei terenurilor arabile de la 1833,2 in 2006 pini la 1821,7
mii hectare Tn 2008 sau cu 11,5 mii hectare. Aceasta reducere partial se explica prinextinderea terenurilor
pirlogite de la 15,8 pina la 21,7 mii hectare.

O asemenea situatie necesitd masuri urgente pentru utilizarea corespunzitoare a suprafetei arabile
existente prin Inlaturarea manifestarilor de risipa si de scoatere nejustificata din folosinta agricola a
unei suprafete de teren, precum si prin extinderea acesteia pe seama terenurilor recuperate.

Folosirea rationald a pamintului include atit extinderea suprafetei agricole, cit i implimentarea unei
agriculturi intensive.

Extinderea suprafetei agricole poate avea loc prin realizarea lucrdrilor de Imbunatatiri funciare si a
masurilor antierozionale.

Eroziunea este factorul principal de degradare a resurselor funciare in Republica Moldova. Cresterea
anuald a suprafetei terenurilor afectate de eroziune constituie in medie 8 mii hectare (Programul
National complex de sporire a fertilitatii solului Tnanul 2001-2020).

Conform datelor Cadastrului Funciar, la 01.01.2008, din suprafata totala de terenuri agricole a
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Republicii Moldova, 34,9% erau erodate. In profilul regiunilor de dezvoltare ponderea terenurilor erodate
difera considerabil de la 31,2% la Nord pina la 42,0% in Centru (tab. 2).
Tabelul 2
Ponderea suprafetelor erodate si randamentul terenurilor agricole in profilul regiunilor de
dezvoltare din Republica Moldova

Regiunea de dezvoltare
Indicatorul Nord |Centru| Sud UTA.
Gagauzia

1. Ponderea terenurilor erodate in suprafata totald a
terenurilor agricole, % 31,2 42,0 35,6 39,0
2. Productia medie la hectar, chintale:
- griu de toamna 14,1 11,8 15,2 14,6
- porumb 6,2 2.3 32 4,1
- legume 46,3 29,3 52,6 15,5
3. Revine la un hectar de terenuri agricole, lei:
- productie agricold globala in preturi comparabile ale
anului 2005 1204,4| 791,6 |1017,6| 1072,5
- profit brut 3434 | 168,4 | 2254 58,0
- profit net 266,8 | 34,0 177,7 14,8
4. Rata rentabilitatii resurselor consumate si utilizate, % | 18,51 | 15,51 18,5 3,91

Concomitent rezultatele calculelor efectuate ne-au permis sa constatdm o diferentiere a suprafetelor
erodate i in profilul raioanelor. Astfel, inraioanele Calarasi, laloveni siRezina ponderea terenurilor erodate
alcatuieste respectiv 56,5, 52,4 51 51,9%, pe cind in raioanele Briceni si Ocnita - 18,09 si 19,3% respectiv.

Datele prezentate in tabelul 2 ne demonstreaza ca odatd cu majorarea ponderii suprafetelor erodate
are loc reducerea randamentului terenurilor agricole. Cele mai reduse randamente se atesta in regiunea
de Centru unde cota terenurilor erodate este cea mai inaltd (42,0%). In aceasti regiune productia
medie la hectar de griu, porumb silegume este mai scazuta fata de regiunea de Nord respectiv cu 16,3,
62,9 5136,7%. La fiecare hectar de terenuri agricole in regiunea Centru s-a obtinut mai putind productie
agricola globala, profit brut si profit net, respectivcu 412,8, 175,0 1232,8 lei. Rentabilitatea resurselor
consumate §i utiilizate este mai redusa cu 3,0 puncte procentuale.

Calculele efectuate in tabelul 2 ne permit sd constatdm si unele devieri ale randamentului terenurilor
agricole in regiunile de Sud si UTA Gagauzia care sunt situate in aceiasi zond pedo-climaterica. De
exemplu, profitul brut si profitul net in calcul la un hectar de terenuri agricole in UTA Gagauzia este
mai redus fatd de regiunea de Sud respectiv de 3,9 si 12,0 ori. Rata rentabilittii resurselor consumate
si utilizate in UTA Gagauzia este mai mica fatd de regiunea de Sud cu 14,59 puncte procentuale.

Prejudiciul cauzat de eroziune este estimat in Programul National Complex de sporire a fertilitatii solului,
conform caruia pierderile anuale de sol fertil ca rezultat al eroziunii constituie 26 min. Tone, ceea ce se
echivaleaza cu distrugerea a 2000 hectare de cernoziom neerodat (cu nota de bonitate de 100 puncte).
Reiesind dinpretul normativ al pamintului (1 hectar=926496 lei), pierderile directe de sol constituie aproximativ
Imilrd 850 min lei (Programul National complex de sporire a fertilititii solului in anul 2001-2020, p.33).

Prevenirea si combaterea eroziunii solului, in opinia noastra, sunt posibile numai prin sustinerea
statului, cu participarea tuturor detinatorilor de terenuri. Protectia antierozionald a fondului funciar este
unul din factorii principali de sporire a fertilititii solului.

Inaspect generalizat fertilitatea solului este exprimati in puncte (note) de bonitate. Un punct de bonitate
constituie 0,4 g/ha griu de toamna; 0,48 g/ha porumb; 0,23 floarea-soarelui; 2,92 sfecla pentru zahar (S.
Andries, V. Tiganoc, 2004). Conform Cadastrului funciar al Republicii Moldova dela 01.01.08, nota medie
de bonitate pe tara constituie 63 puncte, ceea ce permite obtinerea a 25,2 g/ha griu de toamna, 30,2 q/ha
porumb si 14,5 g/ha floarea-soarelui. Datele prezentate Intabelul 3 atestd ca nota medie de bonitate la nivel
de raion administrativ variaza de la 78 (r-nul Donduseni) pind la 50 puncte (r-nul Caldrasi). Asemenea
amplitudine de variatie este caracteristica si pentru randamentul unui hectar la principalele culturi agricole.

Datele prezentate 1n tabelul 3 reflectd marimea recoltelor potentiale la hectar, care pot fi obtinute
numai pe seama fertilitatii solului. Aceste date coincid cu productia medie la hectar obtinutd in ultimii
ani in conditiile reducerii acute a cantittii de ingrdsaminte incorporate.
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Tabelul 3
Recoltele potentiale ale principalelor culturi agricole in
functie de nota de bonitate a solului

. Productia medie la hectar calculata conform notei de
Regiunea de Nota medle bonitate, chintale
. de bonitate, ~ -
dezvoltare, raionul Griu de Sfecla pentru Floarea-
puncte - Porumb < .
toamna zahar soarelui

Regiunea de Nord 70 28,0 33,6 2044 16,1
Briceni 70 28,4 34,1 2073 16,3
Drochia 73 30,0 36,0 219,0 17,2
Donduseni 78 28,4 34,1 207,3 16,3
Edinet 78 31,2 37,4 227,8 17,9
Falesti 65 26,0 31,2 189,8 15,0
Floresti 71 28,0 33,6 2044 16,1
Glodeni 72 28,8 34,6 210,2 16,6
Ocnita 71 28,0 33,6 210,2 16,6
Riscani 70 28,0 33,6 2044 16,1
Singerei 55 24,0 28,8 175,2 13,8
Soroca 71 28,4 34,1 2073 16,3
Regiunea de Centru 60 24,4 29,3 178,1 14,0
Anenii Noi 59 24,0 28,8 - 13,8
Calaragi 50 19,6 23,0 - 11,0
Criuleni 69 27,2 32,6 - 15,6
Dubasari 66 26,0 31,2 189,8 15,0
Hincesti 58 23,2 27,8 - 13,3
Taloveni 58 24,4 29,3 - 14,0
Nisporeni 54 22,0 26,4 - 12,7
Orhei 63 24,8 29,8 181,0 14,3
Rezina 62 24,8 29,8 181,0 14,3
Strageni 55 21,6 25,9 - 12,4
Soldanesti 74 30,0 36,0 219,0 17,2
Telenesti 58 23,6 28,3 1723 13,6
Ungheni 54 22,0 26,4 160,6 12,7
Regiunea de Sud 60 23,6 28,3 - 13,6
Basarabeasca 56 23,6 28,3 - 13,6
Cahul 58 22,8 27,4 - 13,1
Cantemir 57 23,2 27,8 - 13,3
Causeni 62 24,0 28,8 - 13,8
Cimiglia 62 24,8 29,2 - 14,3
Leova 57 22,4 26,9 - 12,9
Stefan-Voda 62 24,8 29,8 - 14,2
Taraclia 60 23,6 28,3 - 13,6
UTA Gagauzia 56 22,4 26,9 - 12,9
In medie pe Repub-

lica Moldova 63 25,6 30,7 186,9 14,7

Rezultatele calculelor (tab. 3) atesta faptul ca randamentul unui hectar variaza in dependenta de

nota medie de bonitate a solului. Astfel, in regiunea de Nord, unde nota medie de bonitate alcatuieste
70 puncte, productia medie la hectar depaseste datele pe regiunile Centru, Sud si UTA Gagauzia:

- la griu de toamna cu 17,2-25,0%;

- la porumb cu 16,7-24,9%;

- la floarea-soarelui cu 16,7-24,8%.
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Analizind datele prezentate in tabelul 3 in profilul raioanelor, observam o diferentiere esentiala.
Astfel, inraionul Caldrasi, unde notd medie de bonitate constituie 50 puncte, productia medie la principalele
culturi agricole, raportata la un hectar, este mai redusa decit iIn medie pe republica, respectiv cu 5,2 q
la griu, cu 6,2 q la porumb si 3,0 q la floarea-soarelui. In raioanele Edinet si Donduseni, unde nota
medie de bonitate constituie 78 puncte, randamentul culturilor agricole este cu mult mai sporit decit in
toate raioanele siregiunile de dezvoltare. In comparatie cu datele medii pe republici, calitatea solului
in aceste raioane poate sa asigure obtinerea la fiecare hectar a unui spor de productie: la griu cu 6,0, la
porumb cu 7,2, la sfecla pentru zahar cu 43,8 si la floarea-soarelui cu 3,4 chintale.

Aceste rezultate ne confirma faptul ca pentru a atinge potentialul maxim de productie este necesar de
sporit productia medie la hectar cu 30-40% in baza implementarii complexului de masuri agrotehnice,
sia regiunilor de dezvoltare in sporirea randamentului unui hectar sunt diferite. Inacest context este necesari
aplicarea unui sistem de lucrare a solului adaptat, care sa fie bazat pe particularititile bioclimaterice ale
fiecdrui soi de cultura si adaptabilitatea acestuia la conditiile concrete ale regiunii respective.

CONCLUZII

Dezvoltarea productiei agricole intensive de inaltd productivitate poate fi realizatd numai in conditiile
folosirii rationale a fondului funciar. In acest context in Programul National Complex de Sporire a
Fertilitatii Solului se accentueaza necesitatea conservarii si ameliorarii fondului funciar, stoparii proceselor
de degradare a solurilor si elaborarii masurilor de protectie si sporire a fertilitatii.

1. In rezultatul cercetdrilor am constatat ci modificirile survenite in structura terenurilor
agricole trebuie sa fie analizate prin prisma masurilor complexe ce contribuie la cresterea
potentialului productiv al fondului funciar sisporirea eficientei utilizarii acestuia.

Pentru analiza potentialului productiv al terenurilor agricole se propune utilizarea indicatorilor: ratei
medii (ponderii) a suprafetelor supuse eroziunii; noteimedii de bonitate a terenului; productiei medii pe
culturi Tn unitati naturale la un punct al notei medii de bonitate (in conditiile aplicarii unei anumite tehnologii).

2. Inscopul estimirii eficientei economice a utilizirii terenurilor agricole se propun indicatorii: productia
medie la hectar in profilul culturilor agricole; productia animalierd In calcul la 100 hectare de terenuri
agricole (arabile sau culturi cerealiere); randamentul terenurilor agricole; rata rentabilitatii resurselor
consumate si utilizate.

3. Rezultatele investigatiilor atesta faptul ca randamentul terenurilor agricole se modifica in functie
de ponderea suprafetelor erodate. Astfel, cele mai reduse randamente s-au constatat in regiunea de
Centru unde rata medie a ternurilor erodate este cea mai inalta si constituie 42,0%.

In aceastd regiune productia medie la hectar de griu, porumb si legume este mai mica decét in
regiunea de Nord, respectiv cu 16,3, 62,9 si 36,7%. In regiunea de Centru prejudiciul cauzat de gradul
inalt al terenurilor agricole erodate se estimeaza la pierderi anuale de productie agricola globala in
valoare de 291,6 min.lei; profit brut si profit net respectiv de 123,6 si 164,4 min.lei.

4. Calculele efectuate denota carecoltele potentiale, care pot fi obtinute numai pe seama fertilitatii
solului, sunt aproape de randamentele reale obtinute in ultimii ani (2006-2008) de unitatile agricole din
republica in conditiile reducerii acute a cantitdtii de ingrasaminte incorporate.

In rezultatul cercetirilor efectuate am constatat ci pentru a spori randamentul unui hectar de
terenuri agricole este necesard respectarea tehnologiilor de productie care prevad, in primul rind,
lucrarea solului si administrarea ingrdsdmintelor in doze recomandate, in functie de conditiile
pedoclimaterice ale regiunii respective.
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