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Abstract

Achieving the objectives of a modern agriculture requires knowledge and observance of
the phytosanitary factor. The pathogen complex in cereal crops is nowadays manifested at
continuously incrasing frequency and intensity on the background of the favorable climatic
and soil conditions. In the integrated prevention and control of diseases in the triticale crop
(where an attack level of over 85% has been reached), objectives in the 2018 experiences
were the evaluation of the effectiveness of different fungicidal molecules, their compatibility
and synergy, together with the number and timing of the treatments. The used fungicides
managed to reduce the degree of powdery mildew attack (Erysiphe graminis) at 76% and
yellow rust (Puccinia striiformis) at 82.1%, at disease manifestation levels of 87.5% for
powdery mildew and 91.7% for yellow rust in the untreated control. The economic balance
associated with additional fungicide treatment costs and realized production increments
show maximum effectiveness in the preventive or early-stage treatments when the pathogen
manifestation is still low and a reduced efficacy down to a negative economic balance in the
case of a single fungicide treatment in the BBCH 60 - 70 phenophase.

Cuvinte cheie: eficacitate, eficientd, grad de atac, rugind galbena, triticale.
Keywords: efficacy, efficiency, degree of attack, yellow rust, triticale.

INTRODUCERE

Combaterea chimicd a patogenilor foliari, in conditiile manifestarilor la un nivel de
patogenitate tot mai ridicat pe fondul modificarilor climatice (Badnateanu si
David, 2018), constituie modalitatea cea mai sigurd de reducere a pierderilor de
productie. Aparitia timpurie (1-10 aprilie) a unor patogeni foarte virulenti (rugina
galbend) (Pop si Goga, 2016; Alexandri, 2017) cu manifestari in cicluri de
infectie exponentiale la 13-15 zile (Pop si colab., 2017), impune cercetarea si
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cunoagterea momentelor optime de tratament chimic precum si a numarului de
tratamente. Eficacitatea fungicidelor fatd de componentele complexului patogen a fost
determinatd prin observatii asupra gradului de atac a patogenilor existenti in varianta
tratatad fatd de martorul netratat, precum si asupra pastrarii in forma viabila a suprafetei de
asimilare clorofiliand. Aplicarea tratamentelor fungicide, in momentele de infratit, burduf,
inspicat si a combinatiilor acestora: Infratit + burduf, Infratit + Inspicat, burduf + inspicat,
infratit + burduf + inspicat, a permis calcularea diferentelor de productie si de venit
financiar asigurat de momentul tratamentului si a numarului de tratamente.

MATERIAL SI METODE

In anul agricol 2017-2018, au fost realizate la S.C.D.A. Livada, experiente cu
obiectivul de prevenire si combatere a complexului patogen foliar la culturile de: grau,
orz si triticale. Experienta la cultura de triticale (specia cea mai afectatd patologic in seria
celor trei cereale de toamnd) a fost amplasata pe un sol de tip luvisol albic, seméanata in
epoca optima (01.10.2017), soiul Haiduc. Variantele combaterii chimice au cuprins trei
fungicide aplicate in trei fenofaze de vegetatie (tabelul 1).

Tabelul 1
Variantele experientei
(Variants of experience)
Nr. Varianta Doza Fenofaza Cultura
crt. tratament Grau | Triticale Orz
Nativo 300 SC
1| 100 g/ Trifloxistrobin | 0,750 BBiCnI;;t?t'” 2004 | 19.04 | 12.04
200 g/1 Tebuconazol
Falcon 460 EC
» | 250 &/l Spiroxamina 0,750 BBCA 29-30 20.04 | 19.04 | 12.04
167 g/1 Tebuconazol ’ ’ ’ '
43 g/l Triadimenol
Prosaro 250 EC
3 125 g/l Protioconazol 0,750 BBCH 29-30 20.04 19.04 12.04
125 g Tebuconzol
4 | Nativo 300 SC 0,750 in+b+s - - -
5 Falcon 460 EC 0,750 int+b+s - - -
6 Prosaro 250 EC 0,750 int+b+s - - -
7 | Nativo 300 SC 0,750 in+b - - -
8 | Falcon 460 EC 0,750 in+b - - -
9 Prosaro 250 EC 0,750 in+b - - -
10 | Nativo 300 SC 0,750 BBCH 37-39 b 06.05 02.05 23.04
11 | Falcon 460 EC 0,750 BBCH 37-39 b 06.05 02.05 23.04
12 | Prosaro 250 EC 0,750 BBCH 37-39 b 06.05 02.05 23.04
13 | Nativo 300 SC 0,750 b+s - - -
14 | Falcon 460 EC 0,750 b+s - - -
15 | Prosaro 250 EC 0,750 b+s - - -
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16 | Nativo 300 SC 0,750 in+s - - -
17 | Falcon 460 EC 0,750 in+s - - -
18 | Prosaro 250 EC 0,750 in+s - - -
19 | Nativo 300 EC 0,750 BBCH 51-59 s 21.05 14.05 11.05
20 | Falcon 460 EC 0,750 BBCH 51-59 s 21.05 14.05 11.05
21 | Prosaro 250 EC 0,750 BBCH 51-59 s 21.05 14.05 11.05
22 | Netratat - - - - -

Elementele climatice inregistrate in perioada de vegetatie aratd cursul climatic in
sensul incélzirii globale, atit sub aspectul precipitatiilor cat si a temperaturilor, asigurand
o bund dezvoltare a plantelor, dar si conditii favorizante de manifestare si iernare a
patogenilor (tabelul 2).

Tabelul 2
Principalele elemente climatice ale anului agricol 2017-2018
(Main climatic elements of the agricultural year 2017-2018)
- fimati 2017 2018 Total
emente climatice Sept. | Oct. | Nov. | Dec. | Ian. | Feb. | Mar. | Apr. | Mai | Iun. ota
Media 187,6 | 51,1 | 71.2| 134] 17.4 | 680 92,3| 309 | 59,8 | 117,1| 8294
lunard
Precipitatii [Media
(mm)  |lunara 63,1 | 54,7 | 56,1| 57.4| 47,1 | 41,3| 459 50,0 | 74,9 | 92,6| 583,1
multian.

Abaterea | +124,5 | -3,6 | +15,1|+76,6|-29,7 | +26,7|+46,4|-19,1 |-15,1 | +24,5| +246,3

Media 168 | 11,0 | 58| 24| 21| 06| 35157193 | 206 978
lunara

Temperatura|Media

(T°C)  |lunara 154 98| 47| 01| 23| 00| 46| 103|158 | 189 77.1
multian.

Abaterea +1,4 | +1,2 | +1,1| +2,5| +44 | +0,6] -1,1| +54 | +3,5 | +1,7| +20,7

) 5 )

REZULTATE SI DISCUTII

Complexul patogen foliar, dominat de Erysiphe graminis (fainare) si Puccinia sp.
(rugina galbena 75% si rugina brund 25%) a avut o manifestare dinamica foarte accentuata
ajungand la valori ale gradului de atac (in fenofaza lapte-ceard) de: GA% = 87,5% la
fainare si 91,7% la rugini (figura 1). Nivelul ridicat de patogenitate a determinat uscarea
prematura a foliajului, uscare ce a ajuns 1n aceeasi fenofaza la 96,7%.

Tratamentele cu fungicide au redus foarte semnificativ atacul patogenilor si au salvat
(in functie de momentul tratamentului) si pastrat o diferenta foarte semnificativa de suprafata
verde.
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Figura I — Manifestarea complexului patogen foliar la cultura de triticale (soiul Haiduc) in faza de lapte-ceard
[Manifestation of the foliar pathogen complex in the triticale crops (Haiduc variety)
in the milky-waxy maturity phase]

La un nivel al productie de 61,2 g/ha, realizat la martorul netratat, tratamentele cu
fungicide au adus diferente pozitive de productie foarte semnificative, pentru fiecare tip
de fungicid si fiecare fenofaza de tratament (tabelul 3).

Tabelul 3
Influenta tratamentelor cu fungicide aplicate in perioada de vegetatie, asupra productiei
la cultura de triticale (soiul Haiduc)
[Influence of treatments with fungicides applied during the vegetation period, on the production
of triticale (Haiduc variety)]

Livada, 2018
Ne Productia/fenofaza
) Varianta Fenofaza g/ha d s (q/ha)
crt.
m d S
1 | Nativo 300 SC in 77,9 +16,7 XXX
2 | Falcon 460 EC in 72,7 +11,5 XXX 75,0 | +13,8 | xxx
3 | Prosaro 460 EC in 74,4 +13,2 XXX
4 | Nativo 300 SC int+b+s 85,1 +23.9 XXX
5 | Falcon 460 EC int+b+s 83,2 +22,0 XXX 84,4 | +23,2 | xxx
6 | Prosaro 460 EC int+b+s 84,9 +23,7 XXX
7 | Nativo 300 SC in+b 85,4 +24.2 XXX
8 | Falcon 460 EC in+b 83,3 +22,1 XXX 82,4 | 21,2 | xxx
9 | Prosaro 460 EC in+b 78,6 +17,4 XXX
10 | Nativo 300 SC b 75,5 +14,3 XXX
11 | Falcon 460 EC b 71,8 +10,6 XXX 74,2 | +13,0 | xxx
12 | Prosaro 460 EC b 75,2 +14,0 XXX
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13 | Nativo 300 SC b+s 80,1 +18,9 XXX
14 | Falcon 460 EC b+s 76,1 +14,9 XXX 78,2 | +17,0 | xxx
15 | Prosaro 460 EC bts 78.4 +17,2 XXX
16 | Nativo 300 SC in+s 78,0 +16,8 XXX
17 | Falcon 460 EC ints 69,3 +8,1 XX 74,2 | +13,0 | xxx
18 | Prosaro 460 EC ints 75,2 +14,0 XXX
19 | Nativo 300 SC S 67,3 +6,1 X
20 | Falcon 460 EC S 64,0 +2,8 - 64,9 | +3,7 -
21 | Prosaro 460 EC S 63,4 +2,2 -
22 | Netratat - 61,2 - - - - -
DL. 5% 5,9 g/ha 6,3 g/ha
DL. 1% 7,9 g/ha 8,6 g/ha
DL. 0,1% 10,2 g/ha 11,6 g/ha

Se remarca tratamentele in fenofazele timpurii (infratit, burduf) si o slaba eficienta la
tratamentul singular in fenofaza de inspicat cand foliajul era ,,practic” uscat de boala.

Combaterea chimicd a patogenilor se rasfrange si asupra Imbunatatirii calitatii
semintelor prin cresterea greutdtii hectolitrice cu diferente foarte semnificative in
variantele ce cuprind fenofaza de burduf si diferente semnificative in variantele cu
tratament numai la Infratit sau spic, precum si n varianta infratit plus spic (tabelul 4).

Tabelul 4
Influenta tratamentelor cu fungicide aplicate in perioada de vegetatie la cultura de triticale

(soiul Haiduc) asupra calitatii semintelor
[Influence of fungicide treatments applied during the vegetation period on the triticale crop
(Haiduc variety) on the seed quality]

Greutatea hectolictrica
Nr. Varianta Fenofaza (ke)
crt. Fenofaza
m d s
m d S
1 Nativo 300 SC in 65,9 +3,3 X
2 Falcon 460 EC in 65,4 +2,8 X 65,9 | +3,3 X
3 Prosaro 460 EC in 66,5 +3,9 XX
4 | Nativo 300 SC int+b+s 66,4 +3,8 XX
5 Falcon 460 EC int+b+s 66,7 +4,1 XX 66,6 | +4,0 XX
6 Prosaro 460 EC int+b+s 66,6 +4,0 XX
7 Nativo 300 SC in+b 66,1 +3,5 XX
8 Falcon 460 EC in+b 66,7 +4,1 XX 66,5 | +3,9 XX
9 Prosaro 460 EC intb 66,6 +4,0 XX
10 | Nativo 300 SC b 66,4 +3,4 X
11 | Falcon 460 EC b 66,2 +3.,8 XX 66,2 | +3,6 XX
12 | Prosaro 460 EC b 67,2 +3,6 XX
13 | Nativo 300 SC b+s 66,2 +4,6 XXX 66,6 | +4,0 XX
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14 | Falcon 460 EC b+s 67,2 +3,6 XX
15 | Prosaro 460 EC b+s 67,2 +3,9 XX
16 | Nativo 300 SC in+s 66,2 +4,0 XX
17 | Falcon 460 EC in+s 66,5 +3,1 X 65,9 | +3,3 X
18 | Prosaro 460 EC in+s 66,6 +2,9 X
19 | Nativo 300 SC S 65,7 +3,1 X
20 | Falcon 460 EC S 65,6 +3,0 X 65,7 | +3,1 X
21 | Prosaro 460 EC S 65,7 +3,1 X

DL 5% 2,6 kg 2,5kg

DL 1% 3,5kg 3,5kg

DL 0,1% 4,5 kg 4,7 kg

Masa a o mie de boabe (MMB) are valori foarte semnificative numai in varianta cu
trei tratamente si valori distinct semnificative in variantele cu doui tratamente. In cadrul
variantelor cu un tratament se remarca prin diferentd distinct semnificativdi de MMB,
numai tratamentul in faza de burduf (tabelul 5).

Tabelul 5
Influenta tratamentelor cu fungicide aplicate in perioada de vegetatie, asupra calititii semintelor

la cultura de triticale
(Influence of treatments with fungicides applied during the vegetation period on the quality
of seeds in the triticale crops)

MMB (g)
Nr. Varianta Fenofaza Fenofaza
crt. m d S
m d s
1 | Nativo 300 SC in 42,20 +2,68 XX
2 | Falcon 460 EC in 42,12 | +2,60 Xx | 4244 |+2,92| -
3 | Prosaro 460 EC in 43,00 +3,48 XXX
4 | Nativo 300 SC int+b+s 46,10 +6,58 XXX
5 | Falcon 460 EC intb+s 4395 +4,43 XXX 45,82 | +6,30 | xxx
6 | Prosaro 460 EC in+b+s 47,40 +7,88 XXX
7 | Nativo 300 SC in+b 48,40 +8,88 XXX
8 | Falcon 460 EC in+b 44,70 +5,18 XXX 45,29 | +5,77 | xx
9 | Prosaro 460 EC in+b 42,78 +3,26 XXX
10 | Nativo 300 SC b 43,99 +4,47 XXX
11 | Falcon 460 EC b 44,74 | +522 Xxx | 44,91 | +5,39 | xx
12 | Prosaro 460 EC b 46,00 +6,48 XXX
13 | Nativo 300 SC b+s 43,70 +4,18 XXX
14 | Falcon 460 EC bts 45,00 +5,48 XXX 4495 | +5,03 | xx
15 | Prosaro 460 EC b+s 46,15 +6,63 XXX
16 | Nativo 300 SC int+s 45,86 +6,34 XXX
17 | Falcon 460 EC in+s 4471 | 519 | xxx | 1801334 xx
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18 | Prosaro 460 EC in+s 44,05 +4,53 XXX
19 | Nativo 300 SC s 41,76 +2,24 X
20 | Falcon 460 EC S 41,85 +2,33 XX 42,11 | +2,59 | -
21 | Prosaro 460 EC S 42,73 +3,21 XXX
22 | Netratat - 39,52 - - - - -
DL 5% 1,75 kg 3,03 kg
DL 1% 2,32 kg 4,13 kg
DL 0,1% 3,00 kg 5,58 kg

Eficienta economica determinatd pe seama plusurilor cantitative de productie si a
cheltuielilor suplimentare aferente combaterii chimice a patogenilor s-a facut la nivelul
preturilor anului 2018 (tabelul 6).

Tabelul 6
Calculul eficientei tratamentelor cu fungicide la cultura de triticale
(Calculated efficiency of fungicide treatments on the triticale crops)

Nr. Prodygul Doza |Lei(Ron)/ Lei/ha Nr. tratamente | Total '(fung.) Apl.icare Tgtal
crt. | (fungicide) |(kg, I/ha) uM (fenofaza) (lei/ha) (lei/ha) | (lei/ha)
1 |Nativo300SC | 0,750 171 130 1-in. 130 -(erb.) 130

3-(in+b+s) 390 300 690

2-(intb) 260 150 410

1-(b) 130 150 280

2-(bts) 260 300 560

2-(in+s) 260 150 410

1-(s) 130 150 280

2 |Falcon460 EC | 0,750 205 150 1-in. 150 -(erb.) 150
3-(intb+s) 450 300 750

2-(in+b) 300 150 450

1-(b) 150 150 300

2-(b+s) 300 300 600

2-(ints) 300 150 450

1-(s) 150 150 300

3 |Prosaro 250 EC | 0,750 256 190 1-in. 190 -(erb.) 190
3-(intb+s) 570 300 870

2-(in+b) 380 150 530

1-(b) 190 150 340

2-(bts) 380 300 680

2-(in+s) 380 150 530

1-(s) 190 150 340
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In fenofaza BBCH 29-30, tratamentul fungicid se aplici concomitent cu erbicidatul

nule. Plusurile de productie realizate pe seama combaterii chimice a patogenilor au adus
profituri substantiale in conditiile prevenirii sau opririi atacului int-o faza timpurie si

pastratea suprafetei verzi pe toata perioada de vegetatie (tabelul 7).

Tabelul 7
Eficienta economica a tratamentelor cu fungicide la cultura de triticale
(Economic efficiency of fungicide treatments in the triticale crops)
Eficienta/fenofaza
(lei/ha)
i\g Varianta Fenofaza q{il.la \Ef;i(;?lr)e Ch?llélil)ieli g;f) Diferenta/ha profit
g/ha | Chelt. | (lei/ha)
(lei/ha) | (lei/ha)
1 |Nativo 300 SC in +16,7 1002 130 +872
2 | Falcon 460 EC in +11,5 690 150 +540 2—81;82; 157 +671
3 | Prosaro 460 EC in +13,2 792 190 +602
4 | Nativo 300 SC | intb+s | +23.9 1434 690 +744
5 |Falcon460 EC | intb+s | +22,0 1320 750 +570 (-:%:;22) 770 +622
6 | Prosaro 460 EC | intb+s | +23,7 1422 870 +552
7 | Nativo 300 SC int+b +24,2 1452 410 +1042
8 | Falcon 460 EC int+b +22,1 1326 450 +876 (-:221722) 463 +809
9 | Prosaro 460 EC in+b +17.4 1044 530 +514
10 | Nativo 300 SC b +14,3 858 280 +578
11 | Falcon 460 EC b +10,6 636 300 +336 ?7156()) 307 +473
12 | Prosaro 460 EC b +14,0 840 340 +500
13 | Nativo 300 SC b+s +18,9 1134 560 +574
14 |Falcon460 EC | bts | +149 | 894 | 600 1294 (ﬁ);’g) 613 | +407
15 | Prosaro 460 EC b+s +17,2 1032 680 +352
16 | Nativo 300 SC in+s +16,8 1008 410 +598
17 | Falcon 460 EC ints +8,1 486 450 +36 ?71836()) 463 +317
18 | Prosaro 460 EC ints +14,0 840 530 +310
19 | Nativo 300 SC s +6,1 366 280 +86
20 | Falcon 460 EC s +2,8 168 300 -132 (;32’27) 307 -85
21 | Prosaro 460 EC s +2,2 132 340 -208
22 | Netratat - - - - - - - -
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CONCLUZII

 Schimbarile climatice 1n sensul incalzirii globale, favorizeaza aparitia timpurie si la
un nivel ridicat a complexului patogen foliar.

* Alaturi de rezistenta soiurilor, combaterea chimica a complexului patogen constituie
modalitatea sigura de salvare cantitativa si calitativa a productiei.

* Eficienta maxima realizatd pe seama plusului de productie asigurat de tratamentul
fungicid se obtine prin tratamentul preventiv sau tratamentele in fazele timpurii prin
stoparea bolilor la un nivel redus de manifestare.
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