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Abstract         Dry matter yield and feeding value of silage are the most 
important features describing the productivity of forage maize. In general, it is 
emphasized that the capacity for production of grain should be kept at a high 
level, while the yielding capacity for dry matter and the nutritive value of the 
crop should be improved. 
The objectives of this work consisted in determining the effect of 
environmental conditions on total plant biomass in 10 maize hybrids. The 
climate conditions variability and environmental conditions during 
experimental period in the three locations have a significant influence on plant 
weight for the studied hybrids. In terms of hybrid response to environmental 
conditions in the three localities it is observed that there are significant 
differences in plant weight for hybrids: PR37F73 (Manastur-Semlac); 
PR36D79 (Manastur-Nadlac); PR36R10 (Manastur, Nadlac-Semlac). 
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Dry matter yield and feeding value of silage are the 
most important features describing the productivity of 
forage maize. In general, it is emphasized that the 
capacity for production of grain should be kept at a 
high level, while the yielding capacity for dry matter 
and the nutritive value of the crop should be improved 
[5]. Achieving these objectives is strictly dependent on 
environmental conditions, namely their influence on 
the important traits. From a practical point of view, the 
choice of material is of primary importance, when 
starting a forage maize research program.  

At present there seem to be a general 
consensus that the total digestible dry matter yield per 
hectare should be maximized, but with the following 
restrictions: the percentage of dry matter should be 
between 30 and 37 % to ensure proper preservation and 
ingestion [1,6,7]; a certain percentage of grain must be 
reached, about 35 %, to ensure acceptable levels of 
digestibility [3]. Because of the hybrids specialization, 
the genotypes with the larges increases in biomass 
were not systematically the same as those with the 
largest grain yields [2].  

The objectives of this work consisted in 
determining the effect of environmental conditions on 
total plant biomass in 10 maize hybrids. 

  

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. The experiment was organized in 
randomized complete block design with five 
repetitions. From each repetition-plot 20 plants were 
weighed, and an average was calculated. 

Data were statistically analyzed using analysis 
of variance procedure for three factors randomized 
complete design. Means were compared using least 
significant difference test [4]. 

 
Results and Discussion 
 
According to data presented in table 1. it be noted that 
climate conditions variability and environmental 
conditions during experimental period in the three 
locations have a significant influence on plant weight 
for the studied hybrids, against a small and 
insignificant influence of variability in the repetitions. 
Also, the combined effect of hybrids and experimental 
conditions had a significant influence on plant weight 
in the 10 studied hybrids. 
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Table 1. 
Variance analysis for the effect of years and locations on the plants weight in the studied hybrids 

Variability source SS DF MS F Test 
Total 1141.90 449   

Repetitions 1.35 4 0.34 F=3.06 
Years 8.33 2 4.17 F=37.87** 

Locations 38.38 2 19.19 F=174.46** 
Hybrids 573.99 9 63.78 F=579.79** 

Years x Locations 1.22 4 0.31 F=2.77 
Years x Hybrids 10.97 18 0.61 F=5.54** 

Locations x Hybrids 440.63 18 24.48 F=222.54** 
Years x Locations x Hybrids 27.52 36 0.76 F=6.95** 

Erorr 39.51 356 0.11  
 

Regarding the effect of weather conditions on 
the plant weight during the experimental period, there 
is a low amplitude of 0.128 kg against a 3.11% 
variability. Plant weight in 2008 climatic conditions 

was very significantly superior to the values recorded 
in terms of 2006, as compared with results from 2007 it 
noted a significant increase of about 5%. 

Table 2. 
Comparison of plants weight for studied years 

Years Plant weight (kg) Relative 
values (%) 

Difference/ 
Significance 

2007 - 2006 2.106 2.070 101.74 0.036 
2008 - 2006 2.198 2.070 106.18 0.128*** 
2008 - 2007 2.198 2.106 104.37 0.092* 

LSD5%=0.074 kg    LSD1%=0.098 kg     LSD0.1%=0.125 kg 
 
Amid the ecological conditions of the three 

localities the hybrid plant weight range from 2.047 kg 
in Semlac to 2.213 kg in Manastur, with a variation 
amplitude of 0.166 kg and a variability of 7.74%. Local 
conditions in Manastur led to obtain very significant 

increases in plant weight of approximately 7.5% of 
values from Semlac and significant increases of 
approximately 5% of values from Nadlac. Between the 
local conditions from Manastur and Semlac no 
significant differences were observed in terms of their 
effect on plant weight in the 10 hybrids studied.

Table 3. 
Comparison of plants weight for different locations 

Localities Plant weight (kg) Relative 
values (%) 

Difference / 
Significance 

Nădlac - Mănăştur 2.114 2.213 95.53 -0.09900 

Semlac - Mănăştur 2.047 2.213 92.50 -0.166000 

Semlac - Nădlac 2.047 2.114 96.83 -0.067 
LSD5%=0.074 kg    LSD1%=0.098 kg     LSD0.1%=0.125 kg 

Table 4. 

Comparison of plants weight at the studied hybrids during 2006-2008 
No. Hybrids Year 

  2006 2007 2008 
1 Florencia 1.761d 1.823c 1.847c 
2 PR37F 73 2.031bc 2.063b 2.170ab 
3 PR37N54 1.980cd 2.054bc 2.111b 
4 PR37M34 2.314a 2.301a 2.327ab 
5 PR36D79 2.043bc 2.104ab 2.195ab 
6 PR36R10 2.118abc 2.175ab 2.283ab 
7 PR36H43 2.071bc 2.123ab 2.249ab 
8 PR36K67 2.019bc 2.077ab 2.142ab 
9 PR35P12 2.216ab 2.196ab 2.358a 

10 PR35T06 2.147abc 2.146ab 2.299ab 
LSD5%=0.239 kg    LSD1%=0.314 kg     LSD0.1%=0.401 kg 
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In the climatic conditions of 2006  the hybrids 
of experience showed values of plant weight between 
1.761 kg in Florencia and 2.314 kg at PR37M34 and a 
interpopulation variation of 7.16%. PR37M34 hybrid 
made significant gains of plant weight this year than 
most hybrids except PR36R10, PR35P12 and 
PR35T06. 

A lower variability of plant weight (5.88%) 
was observed under the  2007 conditions, where 
hybrids have registered a magnitude of 0.478 kg amid 
generally insignificant differences. In case of 

PR37M34 hybrid were recorded statistically assured 
increases of plants compared with hybrids: Florencia, 
PR37F73 and PR37N54. 

For the year 2008, plant weight variability 
between studied hybrids was 6.73%, intermediate 
compared to previous years, associated with a 
magnitude of 0.511 kg with limits ranging from 1.847 
kg in PR35P12 and 2.358 kg in Florencia. Statistical 
differences occurred only between hybrid PR35P12 
compared with PR37N54 and Florencia. 

 
 

2.5

 
Fig, 1. Diagram of plants weightof the studied hybrids during 2006-2008 

 

In terms of hybrid response to environmental 
conditions in the three localities it is observed that 
there are significant differences in plant weight for 
hybrids: PR37F73 (Manastur-Semlac); PR36D79 
(Manastur-Nadlac); PR36R10 (Manastur, Nadlac-
Semlac). 

In  Manastur local conditions it can see that 
hybrids had values of this trait between 1.905 kg in 
Florencia and 2.387 kg in PR37F73, in a low 
variability (6.97%) and a variation amplitude of 0.482 
kg. In this locality the plant weight of PR37F73 hybrid 
presented statistically assured increases to hybrids: 
Florencia, PR37N54 and PR35T06. 

 
 

Table 5. 
Comparison of plants weight for the studied hybrids in different locations 

No Hybrids Localities 
  Mănăştur Nădlac Semlac 

1 Florencia 1.905d 1.746e 1.780de 
2 PR37F 73 2.387a 2.192abcd 1.685e 
3 PR37N54 2.048cd 2.070bcd 2.027bc 
4 PR37M34 2.326ab 2.309a 2.306a 
5 PR36D79 2.279ab 1.978de 2.086abc 
6 PR36R10 2.383ab 2.217abc 1.977cd 
7 PR36H43 2.189ab 2.128abcd 2.126abc 
8 PR36K67 2.164ab 2.021cd 2.053bc 
9 PR35P12 2.304ab 2.200abcd 2.265ab 

10 PR35T06 2.145bc 2.279ab 2.169abc 
LSD5%=0.239 kg    LSD1%=0.314 kg     LSD0.1%=0.401 kg 
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If the hybrids were tested in Nadlac, plant 
weight amplitude was 0.563 kg, with limits from 1.746 
kg for Florencia to 2.279 kg for PR35T06 hybrid, amid 
interpopulaţional variation of 7.95%. As such, hybrid 
Florencia made under these conditions a plant weight 
significantly lower than other hybrids, with the 
exception of PR36D79. Also, significant increases 
were observed in plant weight of PR35T06 PR37M34 
hybrids compared with PR36D79 and PR36K67. 

In ecological conditions from Semlac the 
studied hybrids had values of plant weight from 1.685 
kg for PR37F73 until 2.306 kg in PR37M34, against a 
higher variability of the other two locations (9.75%) 
associated with an amplitude 0.621 kg. Higher values 
of this traitr and also the largest significant increases 
compared with most other hybrids (Florencia, 
PR37F73, PR37N54, PR36R10, PR36K67) were made 
by PR37M34. 

 
Conclusions 
 

The climate conditions variability and 
environmental conditions during experimental period 
in the three locations have a significant influence on 
plant weight for the studied hybrids. 

Amid the ecological conditions of the three 
localities the hybrid plant weight range from 2.047 kg 
in Semlac to 2.213 kg in Manastur, with a variation 
amplitude of 0.166 kg and a variability of 7.74%. Local 
conditions in Manastur led to obtain very significant 
increases in plant weight of approximately 7.5% of 
values from Semlac and significant increases of 
approximately 5% of values from Nadlac. 

In terms of hybrid response to environmental 
conditions in the three localities it is observed that 
there are significant differences in plant weight for 
hybrids: PR37F73 (Manastur-Semlac); PR36D79 

(Manastur-Nadlac); PR36R10 (Manastur, Nadlac-
Semlac). 

For the year 2008 which was the most 
favorable, plant weight variability between studied 
hybrids was 6.73%, intermediate compared to previous 
years, associated with a magnitude of 0.511 kg with 
limits ranging from 1.847 kg in PR35P12 and 2.358 kg 
in Florencia. Statistical differences occurred only 
between hybrid PR35P12 compared with PR37N54 
and Florencia. 
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