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Abstract       Research was carried out in Didactic Station Timisoara in 2005-
2007 period and aimed at improving fertilizer response with effect on raw 
protein content. The studied cultivars were Alex and Romulus. Fertilization 
levels were N0P0K0, N45P45K45; N100P45K45;  N150P60K60. We used the folowing 
herbicides: Icedin super RV(300 g/l acid 2,4 D+100 g/l dicamba) 1l/ha, Derby 
175 SC (75g/l florasulam+100g/l flumetsulam) 0,07 l/ha and Aim Plus (5,75 % 
carfentrazon-ethyl + 64,7% acid 2,4 D) 0,35 kg/ha. Experiments were of the 
polyfactorial type and organised after the sub-divided plot method with 4 
replications. The soil taxonomical unit was vertic strongly gleyied chernozem. 
Soy was the pre-emergent crop. As for the climatic characterisation the 
agricultural year 2004-2005 was a rainy year, the agricultural year 2005-2006 
was a normal one, and the agricultural year 2006-2007 was a dry one. The 
results show that no matter the agri-fund, protein content was strongly 
influenced by climate conditions. The variant N150P60K60 was optimal for this 
quality indicator in both cultivars. 
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Due to the important cereal cultivation 

potential, the issues related to cereal quality and quality 

control are very important since they reflect in the 

quality of the finite products of industrial processing in 

economic branches whose raw material is cereal.  

Chemical composition of the wheat grain is, in general, 

the same for all the species and cultivars, but the share 

of the different components differs a lot and is 

influenced by several factors, such as: soil moisture 

and composition, amount and nature of fertilizers 

applied, weather during vegetation and harvesting 

periods, maturity of the grains at harvesting time, and 

preservation method [5]. 

The goal of this paper is assessment of crop quality on 

the ground of raw protein (%) average of the years 

2005-2007. This parameter depends on mineral 

fertilization doses, climate parameter and winter wheat 

cultivar [7].                                                                                                                    

 

Biological Material and Method 

 
Determining the values of the raw protein 

content is part of a research carried out over a period of 

three years (2005-2007) on a vertic chernozem, 

strongly gleyed, salinised and alkalinised at the 

Didactic Station of the B.U.A.S.V.M. in Timisoara, 

each harvestable variant measuring 35m
2 
(7m x 5m). 

The cultivars studied were Alex and Romulus, 

both adapted to the soil and climate conditions of 

Western Romania. The experiments were set after the 

sub-divided plot method. Fertilization had the 

following graduations: a1 – non fertilized; a2 – 

N45P45K45; a3 – N100P45K45; a4 – N150P60K60.  

The principle of determining raw protein 

content (RP%) is based on the fact that it is accepted 

that the total amount of nitrogen in cereals has a 

protein nature. Nitrogen content is determined through 

the Kjeldahl method[3]. The method consists in 

sulphuric acid mineralization, alkalinising the reaction 

products, distilling the ammonia thus freed, and 

titrating it. This is the way we determine total nitrogen: 

by multiplying it 6,25 times we get raw protein content 

[8].  

For analytical measurements, we used 

automatic appliances for the determination of protein 

content from the Perten firm. 

The technology we applied was specific to the 

chernozem area in the Western Plain with the 

following mentions: 

- sowing was done in the second decade of 

October; 

- herbicides were applied during vegetation 

starting from the three/leaves stage until 

the first inter-knot stage, when the weeds 

had 2-4 leaves; 

- chemical fertilisers were applied 

fractionally, in two steps, upon 
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preparation of the germination bed and 

early in the spring (March). 

As for the climatic characterisation (average 

monthly temperature and monthly precipitations 

recorded at the Meteorological Station in Timisoara) 

we can assess that the agricultural year 2004-2005 was 

a rainy year, the agricultural year 2005-2006 was a 

normal one, and the agricultural year 2006-2007 was a 

dry one. 

 

 

Results and Discussions 

 
 After mineral fertilization 

application, the raw protein values increased, the 

corellation being positive in all the variants. The 

influence of agri–fund on raw protein content in winter 

wheat, during the experimental years, for both cultivars 

is presented in Fig.1. Raw protein content (the mean 

2005-2007) registered an average of 12,45% for 

N0P0K0 and 15,16% for N150P60K60  fertilizer level.
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Figure 1. The influence of agri–fund on raw protein content in winter wheat, during the experimental years 

 

 

 

Studying the regresion between N, P, K doses 

and raw protein content values (the mean of 2005-

2007) for Alex cultivar (Figure 2), we observe that the 

determination coefficient had values between 0,9839 

(not treated with herbicides) and  0,9986  (Derby 175 

SC).  

The  highest influence of mineral fertilisation 

on raw protein content in Alex cultivar was in the 

variant treated with Derby 175 SC, when we obtained 

the highest value of determination coeficient. This 

result show that the quantity of N,P,K has a direct 

influence on raw protein content, in proportion of 

99,86% . 

 
 

 

   



 

 29 

12

12,5

13

13,5

14

14,5

15

15,5

N0P0K0 N45P45K45 N100P45K45 N150P60K60

fertilization

R
a
w

 p
ro

te
in

 %

not treated icedin super

derby aim plus

Poly. (not treated) Poly. (derby)

Poly. (icedin super) Poly. (aim plus)

 
Figure 2. Correlation between raw protein content (%) and fertilizer dozes, 

in winter wheat Alex cultivar, the average 2005-2007 

 

 
Not treated: y = -0,00005x

2
 + 0,0285x + 12,265                      R

2
 = 0,9839 

Icedin super: y = -0,00005x
2
 + 0,0295x + 12,628                      R

2
 = 0,9942 

                       Derby 175 SC: y = -0,0001x
2
 + 0,0327x + 12,440                R

2
 = 0,9986 

Aim Plus: y = -0,00005x
2
 + 0,0270x + 12,611                      R

2
 = 0,9966 

 

 
The influence of interaction between experimental factors on raw protein content in winter wheat (Romulus 

cultivar), is presented in Figure 3. In Romulus winter wheat cultivar, the average 2005-2007, the determination 

coefficient had values between 0,9777 (in variant treated with Icedin super 1l/ha) and 0,9966 in not treated variant. 
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Figure 3. Correlation between raw protein content (%) and fertilizer dozes,  

in winter wheat Romulus cultivar, the average 2005-2007 
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Not treated: y = -0,00005x
2
 + 0,0282x + 12,249      

R
2
 = 0,9966 

                         Icedin super: y = -0,0001x
2
 + 0,0339x + 

12,517        R
2
 = 0,9777 

                          Derby 175 SC: y = -0,00005x
2
 + 

0,0305x + 12,587       R
2
 = 0,9952 

Aim Plus: y = -0,00005x
2
 + 0,0309x + 12,629        

R
2
 = 0,9943 

 

Conclusions 

 
The researches made in Didactic Station of the 

B.U.A.S.V.M. in Timisoara  during 2005-2007 for 

establishing the reaction to fertilization and herbicides 

application influence on  raw protein content in two 

winter wheat cultivars lead to the following 

conclusions: 

- no matter the fertilizer level, protein content was 

strongly influenced by climate conditions;  

- the correlation between raw protein content and 

fertilizer doses in both cultivars was positive, no matter 

the herbicide we used. The variant N150P60K60 was 

optimal for this quality indicator in both cultivars; 

- regarding the herbicides application, for Alex cultivar 

the determination coefficient had values between 

0,9839 (not treated with herbicides) and  0,9986  

(Derby 175 SC) and for Romulus between 0,9777 (in 

variant treated with Icedin super 1l/ha) and 0,9966 in 

not treated variant. 
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