
 

 15 

Researches concerning the stability of green matter yield in 
maize hybrids 
 
Alda A1*.,  Moisuc A2. 
 
1
OJCA Arad, 

2
USAMVB Timisoara, Faculty of Agriculture 

 

*Corresponding author. Email: alda_adam@yahoo.com 

 

 
Abstract         Maize hybrids are grown under a wide range of conditions 
such as different soil types, soil fertility levels, moisture levels, temperatures 
and cultural practices. All these variables encountered during the production 
of the hybrid are collectively referred to as the environment. The objectives of 
this study were to evaluate the stability of green matter yield for 10 maize 
hybrids, in tree locations during 2006-2008, through different statistical 
models to analyze and partitioning of the genotype-by-environment 
interaction. 
The hybrids: Florencia, PR36K67 and PR37N54 have a high static stability 
associated with lower levels of green mass yield, ie below experimental 
mean. As such, those hybrids are considered to be specifically adapted to 
unfavorable environmental conditions to this crop. The hybrids: PR36R10, 
PR35P12 and PR37F73 achieved high values of this trait associated with a 
reduced stability, being specifically adapted to favorable environmental 
conditions. 
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Starting with the right hybrid of forage maize 

is a major factor which determines the nutrition of the 

forage maize when it is fed to the dairy cow. The true 

value of a hybrid can be measured in terms of tones of 

digestible yield produced per hectare, and the stability 

of this yield [4]. 

Maize hybrids are grown under a wide range 

of conditions such as different soil types, soil fertility 

levels, moisture levels, temperatures and cultural 

practices. All these variables encountered during the 

production of the hybrid are collectively referred to as 

the environment. The objective in many research 

programs is to select maize hybrids that are 

consistently high yielding over the range of 

environments that occur in the target region. Late or 

medium-late hybrids and high plant densities were 

most likely considered to be needed to maximize the 

green matter yield. In this sense it is desirable for those 

hybrids to achieve efficient and consistent green matter 

yield, in different environmental conditions [6].  

High yield stability usually refers to a 

genotype ability to perform consistently, whether at 

high or low yield levels across a wide range of 

environments [3]. An ideal maize hybrid should have a 

high mean yield combined with a low degree of 

fluctuation under different environments [1]. There are 

two contrasting concepts of stability: static (type I) and 

dynamic (type 2), [2; 7].  

 

Material and Method 
 

The biological material was represented by 10 

maize hybrids studied during 2006-2008, in tree 

locations of Arad County, Nadlac, Manastur and 

Semlac, respectively. 

First, stability of green matter yield for the 

studied hybrids has been established using regression 

model of  Finlay-Wilkinson (1963).                         
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Also, the Additive Main Effects and 

Multiplicative Interaction (AMMI) model was used to 

estimate the stability of grain number/spike and thousand 

grain weight for different cultivars. The AMMI model 

separates the multiplicative portion of GE interaction in to 

specific patterns of response of genotype and 

environments. In this analysis the information about GE 

interaction after taking out the main effects of 

environments and genotypes is used for PCA to extract 

patterns of GE or residual variation, to understand the 

underlying causes of such interactions [5]. 

 

 

Results and Discussions 
 

Based on data presented in table 1. it is 

observed that the most stable type I (regression 

coefficient values close to 0) have been hybrids: 

Florencia, PR36K67, PR37N54, PR36H43, that in 
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accordance with the static concept, made constant 

values of green mass yield regardless of environmental 

conditions that were tested. The most reduced type I 

stability in terms of green mass yield was presented by 

hybrids: PR37F73, PR36R10 and PR35P12, who made 

very different values of this trait over the years. 

 

 

Table.1. 

Stability of the green mass yield through (Finlay-Wilkinson) linear regression  

for maize hybrids studied in the three locations during 2006-2008 

No. Hybrid Average  Regression  Type I Type II Regression  Residual Type III 

  yield (t/ha) coefficient  Stability 

(ranks) 

 Stability 

(ranks) 

intercept variance  Stability 

(ranks) 

1 Florencia 84.374 0.553 1 10 36.84 3.84 6 

2 PR37F 73 86.573 1.265 10 9 -22.17 4.82 9 

3 PR37N54 82.309 0.860 3 6 8.39 3.35 5 

4 PR37M34 87.589 1.072 6 3 -5.74 11.93 10 

5 PR36D79 85.592 1.106 7 4 -9.53 4.34 8 

6 PR36R10 89.735 1.142 9 7 -8.43 0.65 2 

7 PR36H43 85.331 1.009 4 1 -1.46 1.39 4 

8 PR36K67 84.706 0.846 2 8 11.95 0.22 1 

9 PR35P12 88.710 1.116 8 5 -7.23 1.38 3 

10 PR36T06 86.153 1.032 5 2 -2.61 3.87 7 

 

Type II stability under dynamic concept 

involves changing the performance of a genotype in a 

direction expected from year to year depending on 

climatic conditions. Under this concept the higher type 

II stability (regression coefficient values close to 1) 

were registered by hybrids: PR36H43, PR36T06, 

PR37M34, PR36D79, for wich   the green mass yield 

in the climatic conditions of the three experimental 

years is parallel with the average of other hybrids for 

this trait. The lowest dynamic stability was observed in 

hybrids: Florencia, PR37F73 şi PR36K67. 

The highest type III stability, minimum 

amount of deviation from the regression line 

respectively, was observed in hybrids: PR36K67, 

PR36R10 şi PR35P12. Also, in the hybrids: PR37M34, 

PR37F73 and PR36D79, showing a reduced type III 

stability, the values of green mass yield during the 

three experimental years have large deviations from 

regression line. 

 

 

  
Fig. 1. Diagram of mean values and regression coefficients for green mass yield  

in maize hybrids studied in the three locations during 2006-2008 

 

From Figure 1 it appears that hybrids: 

Florencia, PR36K67 and PR37N54 have a high static 

stability associated with lower levels of green mass 

yield, ie below experimental mean. As such, those 

hybrids are considered to be specifically adapted to 

unfavorable environmental conditions to this crop. In 
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case of hybrids: PR36T06 and PR37M34 average 

stability is associated with a green mass yield higher to 

the experimental mean. The hybrids: PR36R10, 

PR35P12 and PR37F73 achieved high values of this 

trait associated with a reduced stability, being 

specifically adapted to favorable environmental 

conditions. 

Biplot analysis of the additive main effects 

multiplicative interaction (AMMI) is the visual 

expression of the relationship between interaction of 

principal components (IPCA1) and the mean of the 

hybrids, localitions and experimental years. (porumb 

south africa). 

 

 

  
Fig. 2 . Biplot of green mass yield and interaction principal component axis (IPCA1) 

for maize hybrids  studied in the three locations during 2006-2008 

 

Based on figure 2. it is observed that the 

highest values of green mass yield were made by 

studied hybrids in the three locations in terms of 2008. 

Also, according with low values for IPCA1 axis, it is 

observed that the lowest variability of green mass yield 

of the 10 hybrids were registered in terms of that year. 

In the environmental conditions from Manastur in 2006 

and 2007, the hybrids have achieved a green mass yield 

above experimental mean, associated with a higher 

variability in 2007. At Semlac in 2006-2007, and 

Nadlac in 2006, the hybrids showed significantly lower 

green mass yield in comparison with the experimental 

mean. 

The hybrids PR36R10 and PR35P12 achieved 

during experimental period a green mass yield above 

the experimental mean with high stability, having 

regard the low values of interaction of principal 

components (IPCA1). While, in the hybrids PR36H43 

and PR36D79, high stability is associated with values 

of yjis trait below experimental mean. 

 

Conclusions 

 
1. The hybrids: Florencia, PR36K67, 

PR37N54, PR36H43, are the most stable in accordance 

with the static concept, made constant values of green 

mass yield regardless of environmental conditions that 

were tested. The most reduced type I stability in terms 

of green mass yield was presented by hybrids: 

PR37F73, PR36R10 and PR35P12, who made very 

different values of this trait over the years. 

2. The hybrids: Florencia, PR36K67 and 

PR37N54 have a high static stability associated with 

lower levels of green mass yield, ie below 

experimental mean. As such, those hybrids are 

considered to be specifically adapted to unfavorable 

environmental conditions to this crop. 

3. The hybrids: PR36R10, PR35P12 and 

PR37F73 achieved high values of this trait associated 

with a reduced stability, being specifically adapted to 

favorable environmental conditions. 

4. The highest values of green mass yield 

associated with the lowest variability were made by 

studied hybrids in the three locations in terms of 2008. 

In the environmental conditions from Manastur in 2006 

and 2007, the hybrids have achieved a green mass yield 

above experimental mean, associated with a higher 

variability in 2007. At Semlac in 2006-2007, and 

Nadlac in 2006, the hybrids showed significantly lower 

green mass yield in comparison with the experimental 

mean. 
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