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Abstract 

In this paper we present the study over a period of three experimental years of the impact of climate 
conditions on raw protein content in two winter wheat cultivars (Alex and Romulus).Researches were 
performed in the experimental field belonging to the Didactic Station Timisoara during the agricultural 
years 2004/2005, 2005/2006 and 2006/2007. The experiment was placed on a cambic chernozem, 
medium levigated, slightly gleyied, clay-loamy, with a humus content of 3,41%, medium provided with 
mobile phosphor (17,8 ppm), with a high content in assimilable potassium (187,6 ppm) and neuter 
reaction (pH 6,85) within the arable horizon. Maximal value of raw protein content (PB = 15.73%) was in 
the Romulus cultivar on an agri-fund of N150P60K60 in the agricultural year 2006-2007. 
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1. Introduction 
 
Among the components that affect wheat 
quality protein content is of importance. By 
raw protein we understand the total amount 
of nitrogen substances in a vegetal 
produce. 

Fertilising crops is one of the most 
important ways of acting on crops. From 
this point of view, the impact of applying 
chemical fertilisers is conditioned by water 
supply which has an impact on substance 
absorption determining the quality features 
of the crops (Hera et al., 1981). 

Though nutrients are absorbed in larger 
amounts in the presence of water, protein 
percent content is higher in droughty years, 
but raw protein amount per ha is higher in 
moist years when grain yields also are 
larger. 

 

 2. Materials and methods 
 
The cultivars we cultivated were Alex and 
Romulus, two cultivars adapted to the soil 
and climate conditions of Western Romania. 
Complex fertilizers were applied in the fall, 
and nitrogen fertilisers were applied in 
spring.  

The experiments were set after the sub-
divided plot method. Fertilization had the 
following graduations: a1 – non fertilised; a2 
– N45P45K45; a3 – N100P45K45; a4 – 
N150P60K60. Raw protein content (PB %) was 
determined through the Kjeldahl method 
which allows the measurement of total 
nitrogen. The method principle consists of 
mineralising the grits with concentrated 
sulphuric acid in the presence of a catalyst 
made up of CuSO4 and K2SO4, followed by  
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alkalinisation of the mineralised, by the 
distilling and titrating of ammonia freed 
with NaOH. Nitrogen content thus 
determined is multiplied by the conversion 
factor in protein equivalent 6.25 (Radulov 
I., 2002). 

 Climate parameters, monthly mean 
temperatures, and monthly mean 
precipitations corresponding to the wheat 
vegetation period, registered at Timisoara 
Meteorological Station,  are presented in 
Tables 1 and 2. 

 
 
 

Table1.Monthly mean temperatures registered at Timisoara Meteorological Station 

Month 
Montly 

temperature 
2004/2005 

 
Montly 

temperature 
2005/2006 

 
Montly 

temperature 
2006/2007 

Multiannual 
mean 

X 12,7 11,1 12,5 11,1 
XI 6,0 4,6 6,4 5,8 
XII 2,4 1,6 2,1 1,2 

I 0,0 -2,0 4,0 -1,1 
II -3,3 0,0 6,0 1,2 
III 3,4 5,0 9,0 5,8 
IV 11,3 12,4 13,0 11,1 
V 16,9 16,2 18,3 16,5 
VI 19,7 19,5 22,5 19,5 
VII 22,1 23,6 24 21,2 

Averange 9,12 9,20 11,78 9,23 
 
 
 
 

 Table 2. Monthly mean precipitations corresponding to the wheat vegetation period, registered at 
Timisoara Meteorological Station 

Month 
 

 
Monthly 

precipitations 
2004/ 05 

 

 
Monthly 

precipitations 
2005/06 

 
Monthly 

precipitations 
2006/07 

Multiannual 
mean 

X 62,8 25,6 17,4 54,8 
XI 127,0 20,4 31,3 48,6 
XII 60,8 88,2 21,3 47,8 

I 32,3 30,0 26,4 40,9 
II 67,8 42,0 92,0 40,2 
III 45,5 49,0 56,8 41,6 
IV 154,4 78,8 4,4 50,0 
V 49,8 50,2 69,4 66,7 
VI 35,1 87,8 65,2 81,1 
VII 45,2 50,4 46,4 59,9 

Sum of 
monthly 
precipitat

ions 

680,7 522,4 430,6 531,6 
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3. Results and discussions 
 
Analysis of the main components used 
standardised data with a tolerance value ce 
of 0.0001.  

Figure 1 points out, on the ground of a 
Cluster type statistic analysis the 

  
 
resemblances between the droughty 
agricultural years (2005-2006 and 2006-
2007), for which the parameter under study 
(evolution of raw protein content) had 
maximum resemblance based on the 
constraint formula of the closest neighbour. 

 
 

Table 3. Results obtained. 
Raw protein content ( %) 

Alex Romulus 

Year TML 
(oC) 

SPL 
(mm) 

a1 a2 a3 a4 a1 a2 a3 a4
2005 9,12 680,7 11.8 13.2 13.9 14.55 11.38 12.76 13.48 14.17 

2006 9,20 522,4 12.48 13.78 14.57 15.16 12.85 14.12 14.87 15.38 

2007 11,8 430,6 13.07 14.35 15.00 15.65 13.18 14.43 15.12 15.73 

 
 
 

Nearest neighbour (constrained)

Squared Euclidean - Data log(10) transformed

III
II
I

0.024 0.02 0.016 0.012 0.008 0.004 0

 
 

Figure 1. Cluster type statistic analysis 
 
 

Figure 2 represents axe distribution of the 
CA scores pointing out the totally opposite 
behaviour of the agricultural year 2004-
2005 compared to the agricultural years 
2005-2006 and 2006-2007 that had a 
similar impact on the evolution of raw 
protein content (%). 

Figure 3 presents the analysis of the main  

 coordinates in which we may observe that 
the sum of monthly precipitations has the 
highest impact on raw protein content but 
does not neglect agri-fund either.  

We can see that, from a statistic point of 
view, on the agri-fund of the N150P60K60 
type, raw protein content (%) is the highest 
no matter the wheat cultivar.  
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Figure 2. Distribution of the CA scores pointing out the totally opposite 

 

 
Figure 3. Presents the analysis of the main coordinates 

 
4. Conclusions 
 
- Climate conditions have a significant 

impact on raw protein content in wheat 
in both cultivars. 

- Statistical analysis points out the 
totally different behaviour of the 
agricultural year 2004-2005 compared 
to the agricultural years 2005-2006 and 
2006-2007 that had a similar impact on 
the evolution of raw protein (%). 

- As a result of high temperatures in the 
years 2006 and 2007 during the filling 

 
 

 
and ripening of the grains, protein 
content was higher in both cultivars than 
in the year 2005, with the highest values 
in the year 2007. 

- Among all the factors we analysed – 
cultivar, agri-fund, monthly man 
temperature and sum of monthly 
precipitations – for each of the three 
agricultural years statistical analysis 
point out the agri-fund N150P60K60 as a 
defining parameter of the evolution of 
raw protein content in both wheat 
cultivars. 
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- In the year 2005 the Alex cultivar had 
raw protein content values (%) superior 
to that of the cultivar Romulus. In the 
years 2006 and 2007, when annual 
mean temperatures were superior to the 
multi-annual mean temperature, the 
cultivar Romulus was superior to the 
cultivar Alex from the point of view of 
protein accumulation. This proves that, 
compared to the cultivar Romulus, in 
conditions of deficit of precipitations, 
the cultivar Alex does not fully 
valorise its genetic potential from the 
point of view of protein accumulation  

 in the grain, being overrated from this 
point of view by the cultivar Romulus. 
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