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Abstract 

 One of the most important forage crops from the wide variety of plants is maize. 

This paper aim is to assess the effect of soil fauna on maize leaf length and width. Pots 

were set up with two soil types sandy and loamy; two soil animals in single, mixed species 

or without animals and maize plant. The entire experiment surprised the first vegetation 

phase and was conducted during eight weeks. The average leaves length in loamy soil 

was observed to have the lowest value (85.5±3.46 cm) in the pots with collembolans as 

soil fauna and the highest value in the pots with earthworms (89±3.59). In sandy soil the 

lowest average leaves length was in the pots with collembolans (81.93±3.85) and the 

highest value in the both species interaction (84.47±4.15). In case of leaves width, the 

three point measurements registered the highest values in both soils and collembolan 

fauna in the pots. In the pots with earthworms we observed a higher number of leaves 

compared with the other pots with soil fauna. Generally, earthworms promote high 

values of leaves length and collembolans promote high values of leaves width.  
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INTRODUCTION 

 

Maize (Zea mays L.) it is used for 

three main purposes: as staple food 

crop for human consumption, a feed 

for livestock, and as raw material for 

many industrial uses, including bio-

fuel production (FAOSTAT, 2009). 

The importance of this plant is given 

by the fact that (1) it is the world’s 

third most important cereal grain 

after wheat and rice (NADEEM et 

al., 2008); (2) it is the main food 

stock for hundred millions of people 

in developing countries (LUKEBA 

et al., 2013); (3) it is an important 

source of protein and energy supplier 

for humans and animals (4) is a C4 

crop with a great photosynthetic 

activity, very efficient in water use 

(KRIEDMANN and BARRS, 1983) 

and (5) a source of raw material for 

the industry. Maize has a remarkable 

productive potentials, however, does 

not have the flexibility of most crop 

species, which can increase leaf area 

and number of reproductive units by 

branching at low crop densities 

(SFECHIS SUSANA et al., 2015).In 

general, plant production is 

influenced by the well functions in 

the soil food web. These soil 

functions are directly influenced by 

soil fauna activity (SANDOR and 

SCHRADER, 2012). This 

experiment was made to establish the 

Sandor Valentina et al.

Romanian Journal of Grassland and Forage Crops (2015)12



 

 

90 

 

connection between soil fauna and 

leaf length and width 

growth.According to this fact, the 

objective of this research was chosen 

and this was to assess the effect of 

different animal treatments on some 

morphological plant characteristics 

regarding length and width of leaves. 

 
MATERIAL AND METHOD 

 

A number of 40 plastic pots 

(d=10 cm; h=30 cm) were used for 

maize growth. Half of the pots were 

filled with sandy soil (65% sand, 

15% silt 20% clay) with a pH of 6.50 

and the other half was filled with 

loamy soil (22% sand, 32% silt, 40% 

clay) with a pH of 5.02.  

Prior to any action soil was 

treated in a freezer compartment at -

18ºC. Four animal treatments were 

made as follows: one pot with 

earthworms, one with collembolans; 

one with interaction between both 

species and a control treatment with 

no animals. These treatments were 

made for both type of soil and were 

replicated five times. In the 

treatments with earthworms we 

introduced one adult weighting 

3±0.02 grams; in those with 

collembolans we calculated a 

number of 100 individuals of 

collembolans, in the interaction 

treatment 101 soil fauna and without 

fauna in control treatments. In each 

pot it was planted one seed of maize.  

During eight weeks, the soil 

humidity was maintained constant at 

20% WHC and we monitored the 

growth of these plants to observe the 

influence of fauna in soil.   

DATA ANALYSIS  

Dendrograms resulting from 

cluster analysis were generated from 

the similarity matrix in StatSoft 

statistical software (STATSOFT, 

2015). Frequency curve was made 

for each measured parameter, leaf 

length and leaf width in three points, 

the base parte, the middle part and 

the upper part. 

 
RESULTS AND DISCUSSIONS  
 

In loamy soil, collembolans 

tend to decrease plant height with 

almost 5 cm which suggest a 

negative effect of soil mesofauna on 

plant growth (figure 1). A study 

reveals the collembolan effect in 

particularly Folsomia candida 

species and in conclusion was 

revealed that this animals can reduce 

or enhance C and N mineralization, 

biomass and activity of 

microorganism and microfauna, 

shoot and root biomass or have no 

effect at all, moreover, they depend 

on both abiotic and biotic 

environmental conditions (FILSER, 

2002). The results registered in the 

mixed treatment emphasize the 

equilibration in plant growth 

potential of collembolans 

community by the earthworms’ 

community.
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Fig. 1. Average plant height 

 

In the treatments from 

sandy soil, it was best shown the 

synergic effect of soil animals. The 

average plant height is the highest in 

the mixed treatment (S.Int) 

compared with the registered values 

with singular soil biota species. 

Overall, the difference in plant 

height compared to the control 

treatment has lower values in sandy 

than in loamy soil. Therefore, loamy 

soil has shown a higher growth 

potential of maize height. 

Throughout the entire experiment set 

in loamy soil, was observed that 

leaves length growth is 

proportionally with the number of 

leaves. Most of the results were 

included in 100-110 cm class of 

leaves length. The normal curve of 

the leaves length indicates an 

average of 80-100 cm for most of the 

experimental samples (figure 2). 

Analyzing the maize plant 

width in three different points from 

loamy soil pots were observed 

different distributions in terms of 

total observations frequency. 
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 The leaves base part width 

is approximately normal distributed 

between the evaluated set of maize 

plants and it ranges between 4.0-5.5 

cm (figure 3). A slight uneven 

distribution was observed in case of 

the smaller leaves. The 

measurements of the leaves width in 

the middle part (Fig. 4) are normal 

distributed by the frequency curve 

except the minimum and maximum 

area. Maize width in the upper part 

of the leaves have the lowest 

measured values; the majority of the 

measurements range within 4.0-5.0 

cm (figure 5).  

 The overlapping of almost 

all morphological parameters 

evaluated fit into a frequency curve 

with a normal distribution regardless 

different soil texture.   

Regarding the evaluated 

morphological characters of maize 

plant from sandy soil, first of all, it 

was observed that leaves length it 

ranges between 40-120 cm the same 

as in loamy soil (figure 6). 
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 Most of the leaves length 

observations ranged within 100-110 

cm class like in loamy soil. The 

maize leaves width from sandy soil 

in all three measurement points had 

lower values of leaves width with 

respectively: 1 cm at the upper part 

of the leaves and 3.5 cm on the base 

and the middle points of the leaves 

(figure 7,8,9).   

 The hierarchical clustering 

resulted from the comparison of 

morphological character leaf length 

indicates the highest average value in 

the treatment with loamy soil and 

earthworms (1L.Lt=89 cm). The 

following groups with medium 

values have a hierarchical closeness 

divided by the soil type. Intermediate 

average values of leaves length from 

loamy soil were between the 

interaction and control treatments 

(1L.Int=87 cm; 1L.C= 88.66). In 

sandy soil, the same two treatments 

(1S.Int= 84.47 cm; 1S.C= 82.50 cm) 

show the label closeness (figure 10). 

The lowest values of maize plants 

length depending on soil texture are 

included at the bottom of the 

clustered chart (1L.Fc= 85.5 cm and 

1S.Fc= 81.93; 1S.Lt= 82.9 cm). 

Generally, leaves length are positive 

influenced by earthworms and loamy 

soil and negative influenced by 

collembolans and sandy soil.  

 Regarding the width of 

leaves on the base point, the 

hierarchical clustering is splitting all 

four treatments in two large groups 

by soil texture. The treatments from 

loamy soil are distributed in three 

different ranges. The collembolan 

treatments with narrow leaves 

compose a group with a small 

difference among the second cluster 

treatments witch is divided in two 

groups depending on how close are 

the sets consisting from average 

measured values (figure 11). 

 Measured values in the 

middle part of the leaves divide in 

two the data set by the soil texture. 

The cluster distances are relatively 

uniform between the four different 

treatments (figure12). 

  In the last cluster, the 

distance and positions of the 

treatments into cluster are also 

divided into two groups by the soil 

texture (figure 13). Therefore, 

control (4S.C= 2.3 cm) and mixed 

(4S.Int= 2.59 cm) treatments from 

sandy soil are seen as the weakest 

treatments in terms of upper part leaf 

width. On the other hand, same 

treatments from loamy soil (4L.C= 

3.9 cm; 4L.Int= 3.92 cm) registered 

the highest measured values. 

 Soil biota in single 

treatments causes a noticeable effect 

on maize plant morphological 

characters length and width, whereas 

in the interaction treatment the 

equilibrium is reached.   
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CONCLUSIONS 

 

Maize plants grow 

differently depending primarily on 

soil type. Generally, maize leaves 

grow higher in length and width in 

loamy soil. Apparently, soil biota 

have both positive and negative 

effect on plant biomass 

accumulation, it needs other studies 

to be able to trace a well-founded 

conclusion.   
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