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Abstract 

The paper based on the researches carried out during 2008-2010 in the long term trial placed in 

1990 on the preluvosoil from Oradea. Three kind of crop rotation (wheat – monocrop; wheat – 

maize; wheat – maize – soybean) were studied in unirrigated and irrigated conditions. The smallest 

content of the protein from wheat grains were registered in the wheat monocrop both nonirrigated 

and irrigated variant. In the wheat-maize and wheat-maize-soybean crop rotation the values 

registered were significant statistically bigger than in wheat monocrop. Irrigation determined the 

decrease of the protein content. 
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INTRODUCTION 

 

Usually, the level of protein from wheat grains is very important 

parameter of the yield, the protein content of the wheat grain can be 10-16% 

(Muntean L.S. et. all, 2008) but can have the limits of 4-25% (Hera Cr., 

1979, Bandici Gh., 1997, Bandici et. all., 2003). Protein acumulation in the 

grains is influenced by wheat type, cultivar, climate conditions, natural 

fertility of the soil, nitrogen doses used, irrigatoin (Domuţa C., 2005, 

Ardelean I., 2006, 2007,). 

The paper analyses the crop rotation and irrigation influence on 

protein content of the wheat grain in the conditions of the moderate wet area 

of the Crişurilor Plain (Domuţa C., et. all) 

The production quality is a property connected to several physical and 

chemical characteristics of plants and confers a positive note to the aplied 

agrotechnical measures, having in view the correlation of quality with the 

obtained production on a surface unit (Austin R.B., 1978,. Soltner D., 1990, 

Salisbury F.B., C.W. Ross., 1995). 
 

MATERIAL AND METHODS 

 

The researches were carried out during 2008-2010 at Agricultural 

Researches  and Development Station (A.R.D.S.) Oradea, Romania, in a 

long term trial placed in 1990 on preluvosoil. On ploughing depth the soil is 

low acid (pH= 6.8), humus content is low (1.75%), phosphorus (22.0 ppm) 
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and potassium (845.4 ppm) have medium values; macroagregates 

hydrostability (47.5%) is high and bulk density (1.44 g/cm
3
) is high, too. 

The experiment dispositive includes: Factor A: crop rotation; a1 = 

wheat, monocrop; a2 = wheat-maize; a3 = wheat-maize-soybean; Factor B: 

water regime; b1 = nonirrigated;  b2 = irrigated. The surface of the 

experiment parcele = 50 m
2
. Number of repetition = 4. Place methods = 

blocks method. Cultivar used: Dropia 

In the irrigated variant soil water reserve on 0-50 cm was maintained 

between easily available water content and field capacity determining the 

soil moisture fifteen to fifteen days and using the irrigation when the 

situation required. 

Gross protein was determined using the folowing formula =  Nt � 5.7; 

when Nt  = total nitrogen. 
 

RESULTS AND DISCUSSIONS 

 

Protein content of the wheat grains determined in the wheat-monocrop 

in 2008 was of 9,1% in nonirrigated conditions and of 9.0% in irrigated 

conditions. The values determined in the wheat-maize crop rotation, 11.0% 

and 10.9% were significant statistically bigger than values from wheat 

monocrop. The biggest values of the protein content were registered in the 

wheat-maize-soybean crop rotation, 13.8% and 13.7%; the differences in 

comparison with monocrop, 4.7% both in nonirrigated and irrigated 

conditions is very significant statistically. (Table 1). 
Table 1 

Crop rotation and irrigation influence on protein content of the wheat grain, Oradea 2008 

Water regime 

Nonirrigated Irrigated 

Protein 
Crop rotation 

% % % % 

Average on the 

crop rotation 

1. Wheat- monocrop 9.1 100 9.0 100 9.05
Mt 

2. Wheat-maize 11.1 121 10.9 121 10.95
* 

 3. Wheat-maize-soybean 13.8 152 13.7 152 13.75*** 

Average on the water regime 11.3
Mt 

100 11.2
- 

99 - 

 
Crop rotation Water regime 

Water regime x  

Crop rotation 

Crop rotation x  

Water regime    

LSD 5% 1.2 0.6 1.3 1.4 

LDS 1% 2.3 1.2 2.6 2.7 

LSD 0,1% 4.2 3.1 4.7 4.3 

 

In the year 2009, protein content of the wheat yield was smaller than 

in 2008 in the all crop rotation; the smallest values were registered in the 

monocrop, 7.3% in nonirrigated variant and 7.0% in irrigated variant. Both 

in nonirrigated conditions and irrigated conditions, the differences registered 
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incomparison with monocrop (45% and 75%, respectivelly 46% and 83%) 

are distingue significant statistically. (Table 2). 
Table 2  

Crop rotation and irrigation influence on protein content of the wheat grain, Oradea 2009 

Water regime 

Nonirrigated Irrigated 

Protein 
Crop rotation 

% % % % 

Average on the 

crop rotation 

1. Wheat- monocrop 7.3 100 7.0 100 7.15
Mt 

2. Wheat-maize 10.6 145 10.2 146 10.4** 

3. Wheat-maize-soybean 12.8 175 12.8 183 12.8
*** 

Average on the water regime 10.23
Mt 

100 10.0
- 

97.8 - 

 
Crop rotation Water regime 

Water regime x  

Crop rotation 

Crop rotation x  

Water regime    

LSD 5% 1.4 1.0 1.7 1.6 

LSD 1% 2.8 1.9 3.1 2.9 

LSD 0,1% 5.2 3.7 5.9 4.8 

 

In 2010 the smallest values of the protein content were registered in 

the monocrop, too both in nonirrigated conditions (8.2%) and irrigated 

conditions (8.0%). In the wheat-maize cro rotation the values of the protein 

content increased, and the differences in comparison with monocrop (2.7% 

in nonirrigated variant and 2.6% in irrigated variant) were distingue 

significant statistically. The differences registered in the wheat-maize-

soybean crop rotation (5% both in nonirrigated and irrigated conditions) 

were very significant statistically. (table 3). 

In average on the researched period, the smallest values of the protein 

content of the wheat grains were registered in monocrop, 8.2% in 

nonirrigated conditions and 8.0% in irrigated conditions. In the maize-wheat 

crop rotation the values of the protein content (10.8% and 10.6%) increased 

distingue significant in comparison with monocrop. 
Table 3 

Crop rotation and irrigation influence on protein content of the wheat grain, Oradea 2010 

Water regime 

Nonirrigated Irrigated 

Protein 

Crop rotation 

 

% % % % 

Average on the crop 

rotation 

1. Wheat- monocrop 8.2 100 8.0 100 8,1Mt 

2. Wheat-maize 10.9 133 10.6 133 10,75*** 

3. Wheat-maize-soybean 13.2 161 13.0 163 13,1*** 

Average on the water regime 10.8Mt 100 10.5- 97.5 - 

 
Crop rotation Water regime 

Water regime x  

Crop rotation 

Crop rotation x  

Water regime    

LSD 5% 0.9 0.6 1.2 1.3 

LSD 1% 1.4 1.3 2.1 2.6 

LSD 0,1% 2.5 2.1 3.8 4.2 
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The biggest values of the protein content was obtained in the wheat-

maize-soybean crop rotation, 13.3% in nonirrigated and 13.2% in irrigated 

conditions (table 4). 
Table 4 

Crop rotation and irrigation influence on protein content of the wheat grain,  

Oradea 2008 – 2010 

Water regime 

Nonirrigated Irrigated 

Protein 
Crop rotation 

% % % % 

Average on the 

crop rotation 

1. Wheat- monocrop 8.2 100 8.0 100 8.1Mt 

2. Wheat-maize 10.8 132 10.6 133 10.7** 

3. Wheat-maize-soybean 13.3 162 13.2 165 13.25*** 

Average on the water regime 10.76Mt 100 10.6- 98.5- - 

 

Crop rotation Water regime 
Water regime x  

Crop rotation 

Crop rotation x  

Water regime    

LSD 5% 1.17 0.73 1.4 1.43 
LDS 1% 2.16 1.46 2.6 2.73 

LSD 0,1% 3.96 2.96 4.8 4.43 

 

In average on the nonirrigated and irrigated crop rotation, the 

smallest values of the protein content were registered in monocrop. In the 

wheat-maize crop rotation, the differences in comparison with monocrop 

were significant statistically in 2008, distingue significant statistically in 

2009 and very significant statistically in 2010. All the three years, the 

differences vs. monocrop registered in the wheat-maize-soybean are very 

significant statistically. 

In all the 3 years and crop rotations studied the values of the protein 

content of the wheat grains determined in the irrigated variants were smaller 

than values registered in the nonirrigated variants but the differences are 

without statistically significant both every crop rotation and in average on 

the all crop rotations. 

Irrigation determined the increase of the protein quantity from wheat 

yield increased with 96.0 kg/ha (35.3%) in monocrop, with 141.7 kg/ha 

(25.6%) in maize-wheat crop rotation and with 213.8 kg/ha (27.0%) in 

wheat-maize-soybean crop rotation (table 5). 

 

 

 

 

 

 

 

 

 



 11 

 
Table 5 

Influence of crop rotation and irrigation on protein  wheat production, Oradea 2008- 2010 

Water regime 

Nonirrigated Irrigated 
Crop rotation 

 
Kg/ha % Kg/ha % 

Average on the 

crop rotation 

1. Wheat- monocrop 271.7 100 367.7 135.3 319.7 

2. Wheat-maize 553.2 100 694.9 125.6 624.1 

3. Wheat-maize-soybean 789.5 100 1003.3 127.0 896.4 

Average on the water regime 538.1 100 688.6 127.9 - 

 

 

CONCLUSIONS 

 

Wheat-maize crop rotation determined a statistically significant 

increase of the protein content from yield gain in comparison with wheat-

monocrop. In the wheat-maize-soybean the differences in comparison with 

monocrop were significant statistically every year both in nonirrigated and 

irrigated conditions 

In the irrigated conditions the values of the protein content from yield 

grain were smaller than values registered in nonirrigated conditions but the 

difference were unsignificant statistically. In the all crop rotation the 

quantities of protein/hectare at the irrigated variant were bigger than the 

values obtained in nonirrigated conditions. 

 
REFERENCES 

 

1. Ardelean Ileana, 2006, Contribuţii la cunoaşterea şi modificarea influenţei rotaţiei 

culturilor asupra capacităţii şi calităţii recoltei de grâu cultivat pe solurile acide din 

nord-vestul ţării. Teză de doct USAMV Cluj-Napoca. 

2. Ardelean Ileana, 2007, Asolamentele şi calitatea producţiei de grâu Ed. Universităţii 

din Oradea, Oradea. 

3. Austin R.B., 1978, „ADAS, Qualerly Review”, 29, 76-87. 

4. Bandici G. E., 1997, Contribuţii la stabilirea influenţei premergătoare şi a fertilizării 

asupra dinamicii acumulării bimasei la grâul de toamnă cultivat pe soluri cu exces de 

umiditate, în centrul Câmpiei de Vest a României. Teză de doctorat, USAMV Cluj-

Napoca. 

5. Bandici, G., C., Domuţa, Ileana Ardelean, 2003, The influence of the forerunner plant, 

fertilisation level and climatic conditions on the total wet and dry gluten content of 

winter wheat seeds cultivated on brown luvic soils in the Western Plain of Romania, 

Lucrari stiintifice USAMVB., Seria B, vol. XLV, Bucuresti p.281-284, p.330. 

6. Domuta C., V. Scheau, Gh. Ciobanu, Maria Sandor, Violeta Scheau, Cornelia Ciobanu, 

Alina Samuel, M. Carbunar, Maria Colibas, Ioana Borza, Cr. Domuta, N.C. Sabau, A. 

Domuta, Camelia Bara, L. Bara, R. Brejea, A. Bunea, Ileana Ardelean, A. Vuscan, 

Anuta Jurca 2009 – “ Irigatiile in Campia Crisurilor 1967-2008”. Editura Universităţii 

din Oradea, , ISBN 978-973-759-878-3, pag. 392 

7. Domuţa C., 2005, Irigarea culturilor Ed. Universităţii din Oradea, Oradea, p.330. 
8. Muntean L.S., S. Cernea, G. Morar, M. Duda, D. Vârban, S. Muntean, 2008, 

Fitotehnie.Ed. AcademicPres Cluj-Napoca, p.161-210. 



 12 

9. Hera, C., 1986, Influenţa fertilizării asupra unor indici calitativi ai recoltelor de grâu. 

Probleme de agrofitotehnie teoretica si aplicata, no.2, vol. VIII, p.71-76, p.190. 

10. Muntean, L., S., S., Cernea, G., Morar et al., 2008, Fitotehnie. Academic Pres Printing 

House, Cluj-Napoca, p.83-135, p.255. 

11. Salisbury F.B., C.W. Ross., 1995 - Fisiologia vegetale. Seconda edizione italiana 

condota sulla quarta edizione americana. Editura Zanichelli, p. 700.. 

12. Soltner D., 1990, „Phytotechnie speciale”, Colection sciences et Techniques Agricoles, 

Angers, 

 

 

 


