REZUMAT

AL TEZEI DE DOCTORAT CU TITLUL:
" CERCETARI PRIVIND INFLUENTA INGRASAMINTELOR ASUPRA
PRODUCTIEI SI CALITATII RECOLTEI DE GRAU IN EXPERIENTELE DE
LUNGA DURATA DE LA S.C.D.A. CARACAL”

Siguranta alimentara a populatiei globului depinde de aplicarea unei
agriculturi rationale, in care toate verigile tehnologice sunt aplicate corect si
riguros conform unor cercetari prealabile in domeniu. Calea cea mai eficientad
pentru imbogatirea resurselor de hrand ale omenirii, este sporirea productiei
agricole la hectar pe actualele suprafete de teren arabil, prin introducerea de noi
soiuri §1 hibrizi productivi si prin imbunatatirea tehnologiei de cultura.

Cerealele constituie cel mai important produs alimentar pentru om. Astfel,
graul, orezul, porumbul, urmate de secara, orz, ovaz, sorg si mei, asigura circa 56%
din proteine, 70% din glucide, 15% din lipide, adica 50-55% din caloriile
consumate in Tntreaga lume.

Nici-un aliment nu satisface atat de economic cerintele omului in principii
nutritive si active ca painea de grau. El contine aproape intreaga gama de
aminoacizi esentiali, proteine si amidon, care asigurd cresterea si dezvoltarea
organismului uman, detinand un rol catalitic si energetic foarte important.

Una din zonele cu pondere mare pentru cultura graului din tara noastra o
constituie Campia Romand, care posedd soluri cu un important potential de
fertilitate, iar din aceastd zond un rol important ii revine cernoziomurilor din
Oltenia, partea de sud a judetului Olt, putand fi considerata ca ilustrativa in acest
domeniu, cadrul careia se cultiva grau in jur de 45 000 ha.

In aceastd zond se afli si SCDA Caracal, care a avut un rol important in

imbunatatirea tehnologiei la cultura de grau din aceasta zona.
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Unul din elementele esentiale ale tehnologiei culturii graului in aceasta zona
il constituie folosirea rationala a ingrasamintelor chimice.

Iata de ce am considerat necesar sa urmaresc la SCDA Caracal in cadrul
unor experiente de lungd duratd, efectul diferitelor doze de ingrasaminte chimice
cu azot, fosfor si potasiu la cultura de grau in perioada 2006-2008.

Experienta a fost polifactoriald cu 3 factori in 3 repetitii, cuprinzand 6
variante in fiecare repetitie.

Factorul A — fertilizarea cu fosfor cu 4 graduari:

a1 — Po

az — Py
as — Pgo
ag — P12o

Factorul B — fertilizarea cu potasiu cu 3 graduari:

b - Ko

b2 — Kgo
bz — Ko

Factorul C — fertilizarea cu azot cu 5 graduari:

c1 — Np

C2 — Ngo
C3 — Nioo
C4 — Niso
Cs — Naoo

Experienta cu diferite doze de ingrasaminte la grau a facut parte din cadrul
unor experiente de lunga duratd amplasate la SCDA Caracal din anul 1965, unde
alaturi de grau s-a experimentat i porumb si soia, graul aflandu-se astfel in cadrul
acestor experiente in cadrul unui asolament de 3 ani in rotatia: grau, porumb, soia.
Soiul cultivat a fost Boema.

Solul pe care au fost amplasate experientele a fost dupa SRTS — 2003

cernoziomul cambic, baticalcaric cu textura luto-argiloasa cu formula: CZ cb — K 4
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— Tem — TT(52) / TT(52), avand profilul cu orizonturile Ap, Am, A/B, By, B/C,
Cca cu o adancime de 150 cm.

Din punct de vedere al insusirilor fizice solul este slab pana la moderat tasat
pe orizonturile subadiacente orizontului prelucrat, textura este lut-argiloasa pe tot
profilul.

Reactia solului in orizontul Ap, Am este slab acida (pH=5,64), avand un
continut redus de aluminiu mobil, continutul de humus indicd un grad de asigurare
mijlocie, la fel si indicele de azot (H% = 3,04; IN= 2,4%), continutul in fosfati
accesibili plantelor indica o stare de asigurare buna, la fel si continutul de potasiu
mobil din sol.

In medie pe cei 3 ani de experimentare vremea a fost mai calduroasa ca cea
caracteristica zonei, temperatura medie din cursul perioadei de vegetatie a graului
fiind de 12,6°C, cu 2,6°C mai ridicata decat cea normald, care reprezinta IO,OOC.

Precipitatiile medii pe 3 ani totalizat 529,1 mm, fiind mai ridicate decat
media multianuald care este de 497,8 mm, precipitatii mai multe cdzand in
perioada mai rece a anului, in schimb lunile de primavara au fost foarte secetoase.

Perioada de experimentare s-a caracterizat printr-o distributie neuniforma a
precipitatiilor, acestea cazand in cantitati mai mari in cea de-a doua parte a
perioadei de vegetatie a culturilor de primadvara, fapt care a influentat in mod
deosebit rezultatele obtinute.

Avand in vedere toate acestea se poate aprecia ca anul 2005-2006 a fost un
an favorabil culturii graului, anul 2006-2007 a fost nefavorabil culturii graului, iar
anul 2007-2008 a fost foarte favorabil culturii graului.

Tn cadrul experientei cu grau amplasati la SCDA Caracal in perioada 2005-
2008 am urmarit urmatoarele aspecte:

- Productia de grau, kg/ha in fiecare an de experimentare;

- Productia de grau in medie pe cei 3 ani de experimentare in functie de
factorii studiati si ca urmare a interactiunii lor;

- Calitatea productiei redata prin:

-continutul de azot si proteina bruta, %

182



-continutul de fosfor total, %
-continutul de potasiu, %
-continutul de calciu, %
-continutul de magneziu, %
-continutul de cupru, mangan, zinc, mg/kg
-continutul de gluten, %.
-Reziduuri de pesticide Tn boabele de grau.
Rezultatele obtinute ca urmare a cercetarilor efectuate la SCDA Caracal in

perioada 2005-2008 sunt consemnate rezumativ in ceea ce urmeaza:

Tn perioada anilor 2005 — 2008 am urmarit in cadrul unor experinte de lunga
duratd amplasate pe cernoziomul de la S.C.D.A. Caracal, efectul diferitelor doze de
ingradsaminte cu azot, fosfor si potasiu, asupra productiei si calitatii graului.

Solul pe care a fost amplasata experienta este dupa SRTS 2003 — Cernoziom
cambic, baticalcaric cu textura lutoargiloasa cu formula CZ cb — Ky —Ten-T.T (
52) ITT52, avand profilul : Ap, Am, A/B, Bv, B/C, Cca cu o0 adancime de 150 cm.

Solul este slab pina la moderat tasat, pe orizonturile subadiacente orizontului
prelucrat, textura este lut argiloasa pe tot profilul.

Reactia solului in orizontul Ap, Am este slab acida (5,64), avand un continut
redus de aluminiu mobil, contintul de humus indica un grad de asigurare mijlocie,
la fel si indicele de azot (3,04% si1 2,4%), continutul in fosfor mobil indica o stare
de asigurare buna la fel si continutul de potasiu asimilabil.

Experinta cu grau a fost polifactoriald cu trei factori: A — ferilizarea cu
fosfor cu patru graduari: Pg, P4, Pgo, P120; B-fertilizarea cu potasiu cu trei graduari
Ko, Kgo, Kgo; C — fertilizarea cu azot : Ng, Nso, N1go, N1so N2go.

Cultura de grau a fost in rotatia grau-porumb-soia, soiul cultivat fiind
Boema.

Rezultatele de productie obtinute in medie pe 3 ani, ca urmare a folosirii

celor trei factori citati mai sus prezintd urmatoarele aspecte:
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Diferitele doze de fosfor utilizate: Po, P4o Pgo, P120, au avut o influenta
directa asupra productiei de grau, contribuind la sporirea acesteia.

Astfel la Py , productia este de 3393 kg/ha, in timp ce la P4 Pgo, P12o
productia de grau ajunge la: 3830, 4008, 4121 kg/ha, obtinandu-se sporuri de
productie foarte semnificative, care se reflectd si in sporul pe kg s.a. P,0s: 6,0 —
10,9 kg.

Dozele de ingrasaminte cu potasiu utilizate Kgy, K4 au condus si ele la
sporuri de productie, insd mult mai mici ca cele de la fosfor, 3690 la Kg, 3960 si
respectiv 3870 la Kgy si K49, sporuri semnificative, evidentiate si prin sporul mic
de productie pe kg. s.a. K,O (3,37 — 4,50).

Aplicarea unor doze crescande de azot Nsp, Nigo, Niso Nogo au facut ca
productia sd creascd cu 904 — 1619 kg/ha, sporurile de productie fiind foarte
semnificative la toate dozele de azot. Se poate remarca ca sporurile cresc progresiv
cu doza de azot pana la doza de N5, lucru evidentiat si de sporul de productie pe
kg s.a. 18 kg/kg N la Nsq si 10 si respectiv 8 kg/kg N la Niso $i Nogo.

Analiza interactiunii dintre cele 3 elemente fertilizante NP, NK, PK scoate in
evidentd necesitatea utilizarii Tmpreuna a Ingrasamintelor cu aceste elemente
fertilizante.

Astfel in cadrul interactiunii azot-fosfor se evidentiaza faptul ca pe toate
agrofondurile de fosfor, s-au inregistrat diferente semnificative de productie fata de
martorul nefertilizat cu azot (No) la toate graduarile de fertilizare cu azot.

Productia cea mai mare de 4620 kg/ha, se realizeazd in urma utilizarii
P120N150, dar productii foarte apropriate se realizeaza si la doze moderate de azot si
fosfor PgyNiso 4461 kg/ha, doza care este mai eficienta si poate fi utilizata n
productie. Cel mai mare spor de productie pe kg s.a. (NP) se realizeaza ca urmare a
utilizarii unei doze mici de ingrasaminte P4Nso 14,98 kg grau/kg NP, insid cu o
productie scazuta de 3716 kg/ha. Folosirea ingrasamintelor cu fosfor alaturi de cele
CU azot contribuie la sporirea productiei mai ales in anii secetosi.

Interactiunea fosfor —potasiu contribuie si ea la sporirea productiei.

ingrésémintele cu potasiu aplicate singure in doze de Kgo, Kgo contribuie la
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sporirea productiei de grau cu 16,9 — 18,4 % (3554 — 3598 kg/ha fata de 3037
kg/ha).

Aplicarea acestor ingragaminte impreund cu ingrasamintele cu fosfor au
contribuit la sporirea productiei cu 28,4 — 42,2 % (3900 — 4319 kg/ha fata de 3037
kg/ha).

Sporurile cele mai mari de productie se obtin ca urmare a utilizarii a P1,0Kgg
4319 kg/ha, insa productii foarte apropriate se obtin si prin folosirea unei doze
moderate ingragsaminte PgoK,o 4045 kg/ha.

Sporul de productie pe kg s.a. este mai mare la doze mici de Ingrasdminte cu
fosfor si potasiu utilizate. Astfel la P4,oKq , el este de 17,4 kg/kg P,Os iar la PgyKgg
este de 6,1 kg/kg PK. Sporul cel mai eficient de productie pe kg de s.a. si cu nivel
ridicat de productic se obtine ca urmare a utilizarii dozei de PgoKy4o 8,4 kg/kg PK
si o productie de 4045 kg/ha.

Interactiunea  potasiu-azot evidentiazd faptul ca prin utilizarea
ingrasamintelor cu azot impreund cu cele cu potasiu, se obtine o productie mai
mare decat in situatia utilizarii ingrasamintelor cu fosfor si azot, sau cu fosfor si
potasiu. Astfel Tn urma utilizarii ingrasamintelor cu N si P se obtin productii
curpinse intre 3244 — 4663 kg/ha, fata de 3598 - 4319 cand se utilizeaza
ingrasaminte cu fosfor si potasiu sau 3428 — 4430 cand s-au folosit ingrasaminte cu
potasiu si azot.

Pe fond de Kgo la diferite niveluri de fertilizare cu azot, se obtin productii
cuprinse intre 3783 — 4465 kg/ha, iar pe fond de Ky la acelasi niveluri de
fertilizare cu azot se obtin productii cuprinse intre 3739 — 4439 kg/ha , neexistand
diferente semnificative intre agrofondul Kgy si Ky, fapt care ne face sa
recomandam doze moderate de K4oNi50 cand se obtin 4317 kg grau/ha si un spor
de productie pe kg s.a. ridicat de 9,0 kg/ha K, N.

Calitatea productiei exprimata prin conginutul in macro si microelemente din
bobul de grau si prin cantitatea de proteinda bruta si gluten a fost influentata de

dozele de ingrasaminte chimice utilizate.
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Continutul de azot si cantitatea de proteina brutd, a crescut o datd cu
cresterea dozelor de azot, de la 1,86 la 2,86% si de la 11,56 la 17,87%.
ingrésémintele cu fosfor au contribuiit s1 ele la cresterea continutului de azot si de
proteind, in timp ce ingrasamintele cu potasiu au contribuit la scaderea acestuia.

Continutul de fosfor a crescut in urma aplicarii diferitelor doze de fosfor de
la 0,27 la 0,42% si a ramas la acelasi nivel, sau a scazut ca urmare a aplicarii
ingrasamintelor cu azot si potasiu.

Continutul de potasiu a fost modificat favorabil de dozele de fosfor si
potasiu si a scdzut in cazul aplicarii diferitelor doze de azot.

Continutul de calciu a fost modificat favorabil de dozele de azot crescand de
la 0,031% la 0,036% si a scazut in cazul utilizarii ingrasamintelor cu fosfor si
potasiu.

Continutul de magneziu a crescut o data cu cresterea dozelor de fosfor de la
0,123% (Po) la 0,132% si 0,136 % (P40,Psg0), i a scazut sau a raimas la acelasi nivel
in cazul utilizarii diferitelor doze de azot si potasiu.

Continutul de cupru in bobul de grau a scdzut o data cu cresterea dozelor de
fosfor (de la 6 mg/kg la 3,54 mg/kg) si potasiu (de la 4,67 la 4,18 mg/kg) si a
crescut numai la doza maxima de azot ( Nygo 4,95 mg/ka).

Continutul de mangan creste ca urmare a aplicarii ingrasamintelor cu fosfor
(de la 46 la 51 mg/kg) si cu potasiu (de la 49 la 50 mg/kg) si scade in cazul
fertilizarii cu azot (de la 54 la Ng la 48 si 47 mg/kg la N1gg $1 Nogo).

Continutul de zinc scade ca urmare a utilizarii diferitelor doze de fosfor si
creste ca urmare a utilizarii ingragdmintelor cu azot si potasiu.

Interactiunea azot —fosfor si fosfor-potasiu a influentat si ea continutul de
azot si cantitatea de proteina.

Fata de NoP( unde continutul de azot este de 1,76% si cantitatea de proteina
11%, se obtine la NogoP49 cel mai ridicat continut de azot si cea mai mare cantitate
de proteind 2,98% si respectiv 18,62%, cantitati mult mai mari decat in cazul
utilizarii acestor ingrasaminte singure. Interactiunea fosfor-potasiu este mai putin

evidenta din acest punct de vedere.
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Continutul de fosfor este modificat favorabil de doza de fosfor Pgy si in mai
mica masura de interactiunea PK.

Interactiunea fosfor-azot este evidenta din punct de vedere al continutului de
fosfor din bob, dar la dozele P4N2gg $1 PggNogo.

Continutul de potasiu din bobul de grau a fost influentat in mod favorabil de
interactiunea PK la doza de PgyKgy — 0,41%.

Interactiunea fosfor-azot a influentat favorabil continutul de potasiu la doza
de PgoN10o si PgoN2go 0,4 — 0,43 % K, 0.

Continutul de calciu a fost influentat chiar defavorabil la doze mari P159Kgg
de interactiunea PK, interactiunea PN are actiune favorabila la doze mari de azot
P 40P g0~ N100N200.

Continutul de magneziu a fost influentat favorabil de interactiunea PK
crescand de la 0,121% la PoKq la 0,136% la PgyKgg. Si interactiunea PN are efect
favorabil asupra cresterii continutului de magneziu din bobul de grau, mai ales la
doze mari PgoN2go (0,142 % Mg).

Continutul de cupru este influentat negativ de interactiunea P — K scdzand de
la 6,18 mg/kg la PoK; la 3,35 la PgoKgy, de asemeni interactiunea PN modifica
negativ continutul de cupru.

Continutul de mangan este modificat favorabil ca urmare a interactiunii PK
la P4Kg obtindndu-se cel mai mare continut de mangan. Utilizarea
ingragdmintelor cu fosfor impreunda cu cele de azot au ca urmare scaderea
continutului de mangan din bobul de grau.

Continutul de zinc scade ca urmare a utilizarii ingrasamintelor cu potasiu pe
fond de fosfor si creste ca urmare a utilizarii diferitelor doze de azot pe fond de
fosfor. La NoPo continutul de zinc este de 29 mg/kg, iar la PgyNygo creste la 41
mg/kg.

Continutul de gluten a fost modificat ca urmare a utilizarii diferitelor doze de
ingrasdminte, toate dozele de Ingrasaminte utilizate ducand la cresterea acestuia,

crestert mai mari evidentiindu-se in situatia utilizarii dozelor de azot impreund cu
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cele de fosfor. Cele mai mari valori ale continutului de gluten se obtin in cazul
utilizarii dozelor NogoP40Kgo — 24,12%; N2goP120Ko — 23,84%.

Analiza reziduurilor de pesticide din boabele de grau carbedazim,
clorsulfuron, tribenuron-metil evidentiaza faptul ca acestea sunt sub L.M.A. si ca
nu sunt influentate de dozele de ingrasdminte sau de tipul de sol, singura influenta
este doza de erbicid folosit.

Avand 1n vedere rezultatele de productie si de calitate a recoltei pentru
cultura gréaului pe solul cernoziom cambic baticalcaric din centrul Olteniei, se
recomanda aplicarea unor doze de N0 — Nisg Pgo Tn anii favorabili din punct de
vedere climatic si Ngo-N120 Pgo in anii cu regim pluviometric mai putin favorabil

(anii cu secetad).
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ABSTRACT

of the doctoral thesis: ,,Researches on the influence of fertilizers on the wheat

yield quantity and quality in long term experiments at ARDS Caracal”

The human population food supply depends on the agriculture type we
practice in order to comply with the basic rules of cropping. The most efficient
way of enriching the food supplying of populace is the increasing of yield per
hectareby introducing new crop cultivars and by improving the cropping
technology.

Cereals are the most important food for humans. In this manner, wheat, rice,
corn, rye, oat, sorgho and millet give about 56% of protein, 70% of sugars, 15% of
fat that means about 50-55% of the calories eaten by the entire human population.

No other food satisfies in such complete way the human nutritional need as
the wheat bread. It contains almost the entire range of essential aminoacids, protein
and starch that dtermine the growing of the human body having a catalyticaland
energetical role, as well.

One of the most cultivated zone of our country by wheat is the Romanian
Plain that has rich soils, one of them being the chernozem from Oltenia, the
Southern part of the Olt District being illustrative in this domain where the wheat
Is cropped on around 45,000 ha.

In this area there is locatd ARDS Caracal that has been having an important
role in the improving of wheat crop technology in this area.

One of the essential elements of the wheat crop technology in this area is the
rational using of the fertilizers.

This the reason why | have considered useful to research at ARDS Caracal
the effect of several ferilizers with nitrogen, phosphorus and potash in a long term

experiment with the wheat crop in 2005-2008 period.
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The experiment has had three factors in three replications and 6 variants for
each replication.

The A factor — phosphorus fertilization has had 4 graduations:

- al-PO
- a2-P40
- a3-P80
- a4 -P120
The B factor — fertilization by potash with 3 graduations:
- bl-KO
- b2 -K80
- b3 -K40
The C factot — nitrogen fertilization with 5 graduations:
- ¢c1-NO
- €c2-N50
- ¢3-N100
- ¢4 -N150
- ¢5-N200

The experiment with different fertilizer doses with wheat took part of a long
term research at ARDS Caracal since 1965 where, along wheat there was
researched maize and soybean, the wheat crop being within a crop rotation of three
years as follows: wheat, maize and soybean. The wheat cropkind was Boema.

The soil where the experiment was located is baticalcaric cambic
chernozem, after SRTS - 2003, with the following formula: Cz cb — K4 — Tem -
TT (52)/TT(52), with the soil profile horizons as follows: Ap, Am, A/B, By, B/C,
Cca, with a depth of 150 cm.

As regard the physical features the soil is low to moderate compacted on
downward horizons to the tilled one, the texture is silt to clay on all soil profile.

The soil reaction in the Ap horizon and Am one is acid (pH=5.64) with a

low content of mobile aluminium, middle sypplying by humus, as well as the IN
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indicator (H%=3.04; IN=2.4%). The content in available phosphates to plants in
good as well as the soil available potash.

In average on three years of research the weather was warmer than the
multiannual data, the average temperature during the wheat vegetation period
being of 12.6°C, 2.6°C higher than the normal of 10.0°C.

The rainfall on three years have lumped 529.1 mm, higher than the
multiannual average of 497.8 mm yet more rain fell during the cold period of the
year, the spring month being rather dry.

The experimentation period was characterised by a uneven distribution of
the rainfall, higher rains within the second part of the vegetation period of the
wheat crop that highly influenced the yield.

Taking account of these things there can be appreciated that the 2005 — 2006
year has been a favorable year for wheat, 2006-2007 was unfavorable and 2007-
2008 has been very favorable.

Within the wheat experiment located at ARDS Caracal in 2005-2008 period
there were researched the following:

- the wheat yield, kg/ha on every year;

- the wheat yield in average for three years in function of the researched
factors and as interaction of them;

- the yield quality as:

- nitrogen and raw protein content, %;

- the total phosphorus content, %;

- the potash content, %;

- the calcium content, %;

- the magnesium content, %;

- the copper, mangan and zinc contents, mg/kg;

- the gluten content,%;

- pesticide residues in wheat kernels.

The results are as follows:
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Within 2005-2008 period, within a long term experiments there were located
at ARDS Caracal studying the effcet of long term applying of nitrogen, phosphorus
and potash fertilizerson the quantity and quality of wheat.

The soil where the experiment was located is baticalcaric cambic
chernozem, after SRTS - 2003, with the following formula: Cz cb — K4 — Tem -
TT (52)/TT(52), with the soil profile horizons as follows: Ap, Am, A/B, By, B/C,
Cca, with a depth of 150 cm.

As regard the physical features the soil is low to moderate compacted on
downward horizons to the tilled one, the texture is silt to clay on all soil profile.

The soil reaction in the Ap horizon and Am one is acid (pH=5.64) with a
low content of mobile aluminium, middle sypplying by humus, as well as the IN
indicator (H%=3.04; IN=2.4%). The content in available phosphates to plants in
good as well as the soil available potash.

The wheat experiment has had three factors: A — phosphorus fertilization
with four graduations: PO, P40, P80 and P120; B — potash fertilization with three
graduations: KO, K80, K40; C — nitrogen fertilization: NO, N50, N100, N150.

The wheat crop has been in the three years crop rotation of wheat — maize -
soybean, the crop kind being Boema.

The researching results on average of three years as a result of studied
factors envisage the following aspects:

The different phosphorus doses have had a direct influence on the wheat
yield determining its increase.

In this manner, the yield is 3,393 kg/ha while with P40, P80 and P120 the
wheat yield reaches 3,830; 4,008 and 4,121 kg/ha with very significant yield
outputs emphasized the yield output per kg of active ingredient of fertilizer P205
of 6.0-10.9 kg.

The potash fertilizer doses of K80 and K40 have, also, determined yield
increase yet lower than the phosphorus ones, of 3,690 kg/ha with KO, 3,960 kg/ha
with K80 and 3870 with K40 that are significant and emphasized by low yield
output per kg of active ingredient K20 fertilizer of 3.37-4.50 kg.
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The applying of increasing doses of nitrogen from N50, N100, N150 and
N200 have determined the increasing of the yield by 904-1,619 kg/ha, the yield
outputs being very significant with all nitrogen doses. It can be said that the
outputs increase progressively along with the nitrogen dose till the N150 dose and
this fact is emphasized by the yield output per kg of active ingredient of 18 kg at
N50, 10 kg with N100 dose and 8 kg at N150 and N200 doses.

The analysis of the interaction between the three elements, NP, NK, PK
emphasize the need of using the fertilizers together.

In this manner, with the case of nitrogen — phosphorus interaction there is
emphasized the fact that with all phosphorus backgrounds there were recorded
significant yield outputs over the not fertilized control (NO) with all nitrogen
researched doses.

The highest yield was of 4,620 kg/ha and is recorded with P120N150 yet
very close yields are given by nitrogen and phosphorus moderate doses of
P80ON150, of 4,461 kg/ha that is more efficient and it can be used in practice. The
highest yield output per kg of fertilizer active ingredient (NP) is recorded with a
low fertilizer dose, of PAONS0, of 14.98 kg wheat per kg of NP yet it gives a rather
low yield of 3,716 kg/ha. The using of phosphorus fertilizers along with the
nitrogen ones give good results especially on dry years.

The phosphorus-potash interaction contribute to the increasing of the yield.
The potash fertilizers applied alone in K40 and K80 contributes to the increasing of
the wheat yield by 16.9 — 18.4% (3,554 — 3,598 k/ha over 3,037 kg/ha).

The applying of these fertilizers along with the phosphorus ones have
contributed to the increasing of the yield by 28.4-42.2% (3,900 — 4,319 kg/ha over
3,037 kg/ha). The highest yield outputs are given by P120K80, of 4,319 kg/ha yet
close yields are given by moderate fertilizer doses of PBOK40, of 4,045 kg/ha.

The yield output per kg of fertilizer active ingredient is higher with lower
doses of fertilizers of phosphorus and potash. In this way, with P40KO it is of 17.4
kg/kg of P205 and with P80KS80 it is of 6.1 kg/kg of PK. The most efficient yield
output is given by P80K40, of 8.4 kg/kg of PK and an yield of 4,045 kg/ha.
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The potash-nitrogen interaction emphasize the fact that by using the nitrogen
fertilizers along with the potash ones the yield is higher than the situation when
phosphorus and nitrogen are applied together or pfosphorus and potash. In this
way, after applying N and P there can be obtained yields ranging between 3,244
and 4,663 kg/ha over 3,598 — 4,319 kg/ha that are obtained with phosphorus and
potash togheter or 3,428 — 4,430 when potash and nitrogen fertilizer were applied
togheter.

On K80 background there can be obtained yields of 3,783 — 4,465 kg/ha and
on K40 background with the same nitrogen doses there are obtained yields of
3,739 — 4,439 kg/ha with no significant differences between K80 and K40
background that make us to recommend moderate doses of K40N150 when there
can be obtained 4,317 kg/ha and an yield output per kg of active ingredient of
fertilizer of 9.0 kg.

The yield quality as expressed by the content of macro and microelements
from the wheat kernels and by the raw protein quantity and gluten has been
influenced by the researched fertilizer doses.

The nitrogen content and the quantity of raw protein has increased along
with the increasing of nitrogen doses from 1.86 to 2.86 % and from 11.56 to
17.87%. The phosphorus fertilizers have contributed to the increasing of the
protein content while the potash ones have determined the decreasing of it.

The phosphorus content has increased as a result of applying different
phosphorus doses from 0.27 to 0.42% and stayed to the same level or slightly
decreased as a result of applying nitrogen and potash fertilizers.

The potash content has been favorably modified by the phosphorus and
potash doses and has decreased as different nitrogen doses were applied.

The calcium content has been favorably modified by the increasingly
nitrogen doses from 0.031% to 0.036% and has decreased when applying
phosphorus and potash fertilizers.

The magnesium content has increased along with the increasing of the
phosphorus doses from 0.123% (PO) to 0.132% and 0.136% (P40;P80) and has
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decreased or stayed at the same level when using different doses of potash and
nitrogen.

The copper content from the wheat grain has decreased along with the
increasing of the phosphorus (fro 6 mg/kg to 3.54 mg/kg) and potasiu (from 4.67 to
4.18 mg/kg) and has only increased with the maximal nitrogen dose (N200 — 4.95
mg/ha).

The manganese content increases with the applying of phosphorus fertilizers
(from 46 to 51 mg/kg) and potash (from 49 to 50 mg/kg) and decreases with the
case of nitrogen fertilization (from 54 with NO to 48 and 47 mg/kg to N100 and
N200).

The zinc content decreases as a result of applying different phosphorus
doses and it increases when potash and nitrogen fertilizers are added.

The nitrogen — phosphorus and phosphorus — potash interactions have, also,
influenced the nitrogen content and protein quantity.

Over the NOPO variant where the nitrogen content is of 1.76% and the
protein is 11%, with N200P40 dose there is obtained the highest nitrogen content
and the highest protein quantity, of 2.98% and, respectivelly, 18.62%, much higher
quantities than the using of fertilizers alone. The phosphorus — potash interaction is
less evident from this point of view.

The phosphorus content is favorably modified by the phosphorus of P80 and
less by the PK interaction.

The phosphorus — nitrogen is obvious as regard the phosporus content from
the wheat kernel with P4AON200 and P8ON200.

The potassium content of the wheat kernels has been favorably influenced
by the PK interaction with PBOK80 dose — 0.41%.

The phosphorus — nitrogen interaction has favoably influenced the
potassium content with the PBON100 and P80N200 doses the figures being of 0.4-
0.43% K20.
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The calcium content has been defavorably influenced by higher doses of
P120K80 of the PK interaction yet the PN interaction has a favorable action at high
nitrogen doses of P40P80 — N100N200.

The magnesium content has been favorably influenced by the PK interaction
it increasing from 0.121% with POKO to 0.136% with PBOK80. The interaction PN
has, also, a good influence on the magnesium content of the wheat grain, especially
at high fertilizer doses of PBON200 (0.142% Mg). The  copper  content s
negativelly influenced by the PK interaction it decreasing to 6.18 mg/kg with POKO
to 3.35 mg/kg at PBOK80. Also, the PN interaction negatively modifies the copper
content. The manganese content is favorably modified as a result of PK interaction
with P40K80 where there was obtained the highest manganese content. The
applying of phosphorus fertilizers along with the nitrogen ones have as a result the
decreasing of the manganese content of the wheat grains.

The zinc content decreases as a result of using the potash fertilizers on
phosphorus background and it increases as a result of using different doses of
nitrogen on phosphorus background. With NOPO the zinc content is 29 mg/kg and
with P80ON200 it increases to 41 mg/kg.

The gluten content has been modified as a result of using different fertilizer
doses, all of them determining the increasing of the gluten content, higher doses
being recorded with nitrogen applied along with phosphorus. The highest values of
the gluten content are obtained when using N200P40K80 dose, of 24.12%;
N200P120K0 — 23.84%.

The analysis of pesticide residues of the wheat grains, carbendazim,
chlorsulphuron and tribenuron-metil show that they are under the M.A.L. and they
are not influenced by the fertilizer dose or by the soil type, the only influence being
of the herbicide dose.

Taking account of the yield results and its quality for the wheat crop on the
cambic baticalcaric chernozem from the Center Oltenia there are recommended
N120-N150P80 doses in favorable years and N80-N120P80 in dryer years
(drought years).
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