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ABSTRACT 
An experiment was laid out on a Haplic Phaeozem (PH ha) (WRB-SR 2014) characterized by a dark colored 

mollic A horizon (Am), a cambic B horizon (Bv), and an accumulation calcareous illuviation horizon (Cca) of 
secondary calcium carbonates which occurs deeper than 125 cm (SRTS, 2012). Clay content in the first 40 cm 
varies between 39.4 and 42.6%, total nitrogen is 0.186%, available phosphorus soluble in the ammonium 
acetate lactate solution (PAL) 76 mg/kg, available potassium soluble in the same solution (KAL) 250 mg/kg, and 
soil reaction (pH) 6.3. The land is slightly uneven, groundwater below 5 m depth. The humus content was 
average in the beginning of the experimentations after which increases were noticed especially in the upper 
layer (5-10 cm). Soil humus content evolution following different agricultural technologies use was similar at all 
three studied depths, with increases in the case of minimum tillage system, but without statistically significant 
differences as compared to the classic one. Therefore, the various agricultural technological systems must assert 
the conservation and increase of soil organic matter, respectively, the soil humus supply, through their 
technological chain links.  
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INTRODUCTION 

 
oil quality is influenced by the used 
farming system, mechanical works, 

irrigation regime and agricultural inputs,  
from fertilizers to plant protection products 
(Petcu and Ciontu, 2014; Petcu et al., 2014; 
Mărin et al., 2021; Sîrbu et al., 2022). 

Soil tillage of conservative agriculture 
define at present extremely variated processes 
from sowing directly into unworked soil   
(no-tillage, direct drill) to deep loosening 
without turning the furrow (Burtan et al., 
2016; Cizmaş et al., 2022). Variants lie 
between these two outrances such as: reduced 
tillage (conventional rationalized), minimum 
tillage without covering (with less than 3% 
covering), minimum tillage with vegetal 
mulch (more than 30% covering, mulch 

tillage), sowing on ridges (ridge tillage), 
partial tillage or in stripes (strip till, zone till), 
tillage with protective layer (cover crops, 
catch crops), etc. (Duda et al., 2014; 
Abagandura et al., 2017; Petcu et al., 2022). 
The differences between cropping 
technologies regarding soil tillage highlight 
the specific character which defines a certain 
procedure applied at a certain time, in some 
area, in concordance with the local 
particularities (Moroizumi and Horino, 2002; 
Çetin, 2021). Research carried out up to date 
showed the advantages of applying soil 
minimum tillage systems in the long run: 
diminishing soil erosion, better water seepage 
and holding in soil, soil organic matter 
increase, low costs, working time abatement, 
increased yields (Limon-Ortega and Sayre, 
2003; Cheţan et al., 2022). 

S 
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Food and Agriculture Organization of the 

United Nations (FAO, 2023) defines 
conservative agriculture as ”agricultural 
production sustainable system for water and 
agricultural soil protection which integrates 
agronomic, environment, and economic 
aspects”. Wide research demonstrated that 
conservative agriculture improves physical, 
chemical, and biological soil properties 
which are crucial for soil health sustenance 
and agroecosystem endurance increase to 
global change (Stavi et al., 2016; Cociu and 
Alionte, 2017; Claassen et al., 2018).  

Nevertheless, despite researches carried out 
for implementing the three conservative 
agriculture principles: minimum soil 
mechanical disturbance through soil 
preservation works (respectively without soil 
tillage, soil minimum tillage), soil permanent 
organic cover with crop residues and/or 
covering crops, and crops diversification 
through crop rotation and associations that 
imply at least three different crops (including 
a pulse crop), there are still many technical 
and social and economic aspects that limit 
their taking-up worldwide (Blanco-Canqui 
and Ruis, 2018; Peixoto et al., 2019; 
Francaviglia, 2023). The influence of the 
tillage system upon soil properties represents 
important factors for soil fertility 
conservation and agricultural system 
sustainability assessment (Almagro et al., 
2017; Biddoccu et al., 2017; Martínez-Mena 
et al., 2021). 

Soil humus content registers a growing 
tendency by applying soil minimum tillage 
system due to bigger vegetal leftovers 
quantities (minimum 30%) remained at the 
soil surface and in the upper layers of         
10-20 cm in different decomposition stages, 
on one hand, and to the mineralization/ 
humification ratio balancing, on the other, 
reached through a specific physical,    
thermic, and biological condition. Humus 
determination after four years registers a 
growing tendency through minimum    
systems application, respectively, an up to 
approximately 0.41% growth. The registered 
values were 3.11% in the ploughed variant 
and 3.12-3.52% in the minimum tillage 
system (Guș and Rusu, 2011). 

Researches carried out by Rusu (Rusu et 
al., 2002) showed that after three years of 
experimentations with different tillage 
systems variants, the humus quantity on the 
0-20 cm depth varied between 2.28 and 
3.39%, with an obvious growing tendency in 
the unconventional system variants. 

In many studies the fact was shown that 
applying unconventional soil tillage systems 
and especially no-tillage system led to a 
higher level of organic carbon assimilation as 
compared to the conventional tillage system 
(Jităreanu et al., 2006; Ulrich et al., 2006; 
Gonzalez-Sanchez et al., 2019). Nevertheless, 
soil organic matter accumulation degrees 
variations can be found in studies depending 
on climatic conditions, soil characteristics, 
initial organic carbon levels, cropping type, 
growing systems, technological management, 
and experiments duration. The results of 
different analyses and modelling studies 
indicate organic carbon accumulation degree 
in soil ranging from 0.27 to 1.10 t·ha-1·year-1 
when applying conservative agriculture 
(Aguilera et al., 2013; Sheehy et al., 2015; 
Pardo et al., 2017; Francaviglia et al., 2019). 
Vegetal remains represent important organic 
carbon sources and their positive effect in 
improving this element's soil content was 
noticed by several researchers (Lal, 1997; 
Nyakatawa et al., 2001; Yadav et al., 2017). 
Organic matter in a winter wheat crop 
represented by only plant roots was studied in 
an investigation carried out at USAMV Iaşi, 
in the Ezăreni Farm, in a crop rotation with 3 
crops and 5 soil tillage variants, represented 
by disk harrow, paraplow, chisel, ploughing 
at 20 and at 30 cm. Contents were found 
ranging from 1.6 tons/ha in the paraplow 
variant to 2.5 tons/ha in the variant worked 
by chisel (Țopa and Cuconoiu, 2017). 

In an experiment with soil working 
systems on a Haplic Chernozem with clayey 
loamy structure at the Ezăreni - USAMV Iaşi 
Didactic Station humus content growths were 
asserted in the 0-40 cm layer from 2.84-2.95% 
in the beginning of a three years experiment, 
especially in the upper layer. The 0-20 cm 
layer analysis shows higher values of the 
indicator, especially in the case of minimum 
tillage systems, with variations between 
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3.34% in the chiseled variant and 3.52% in 
the variant worked with the disc harrow. The 
conventional tillage variants present lower 
values: ploughed at 20 cm - 3.19%, and 
ploughed at 30 cm - 3.41%. On the 20-40 cm 
depth a more marked decrease is noticed only 
in the variants worked with the disk harrow 
and ploughed at 200 cm, but the modifications 
are rather small (Țopa et al., 2013). 

 
MATERIAL AND METHODS 

 
The studied area is located in the 

Romanian Plain, Teleorman Plain unit, 
Găvanu-Burdea Plain subunit. Genetically 
the Găvanu-Burdea Plain is a piedmont plain 
with absolute elevations between 80 and 200 
m. The whole area is coated with a 
continuous cover of loess deposits 8-20 m 
thick under which clayey-marly 
villafranchian deposits, sands, and gravel are 
encountered. The climate is characterized by 
a high radiation potential which makes that 
the average yearly temperature oscillates 
around 10.5°C. Average yearly rainfall adds 
up to 503.1 mm and come under code 0525 
average yearly rainfall according to MESP, 
ICPA 1987. The soil is Haplic Phaeozem 
(WRB-SR 2014), formed on carbonate loess 
loamy-clayey deposits with villafranchian 
clayey-marly deposits sublayer, tillable 
settled. The natural vegetation of the 
degraded secondary meadows is represented 
by: Festuca valesiaca, Poa angustifolia, 
Polygonum convolvulus, Euphorbia virgata, 
Botriochloa ischaemum, Poa bulbosa, 
Cynodon dactylon. 

The results presented in this paper were 
obtained in a five-year experiment at SCDA 
Teleorman, on a Haplic Phaeozem (PH ha) 
(WRB-SR 2014) characterized by a dark 
colored mollic A horizon (Am), a cambic B 
horizon (Bv), and an accumulation calcareous 
illuviation horizon (Cca) of secondary 
calcium carbonates which occurs deeper than 
125 cm (SRTS, 2012). The clay content on the 
0-40 cm depth varies between 39.4 and 
42.6%, total nitrogen (Nt) is 0,186%, 
available phosphorus and potassium soluble in 
the ammonium acetate lactate solution (PAL and 

KAL) are 76 mg/kg and 250 mg/kg, 
respectively, and soil reaction (pH) is 6.3. 
The land is very slightly uneven and the 
groundwater depth is below 5 m. 

Two soil working systems were tested on 
a 4 ha area, conventional tillage system and 
minimum system (direct sowing). Land 
preparation in no-till system was done 
without preparing the seedbed, through a 
single sowing machine (model Fabimag     
FG-01 63A175) pass, working in combiner 
with John Deere 8360R tractor, directly in the 
stubble. In classical system a summer 
ploughing was done at 18-20 cm depth, 
agrotechnical works were completed by 
discing with a CASE 7240 tractor, combiner 
works, and sowing. Complex 20-20:0 
fertilizers were applied in 200 kg/ha dose in 
the autumn and nitro calcar 200 kg/ha in the 
spring. Agro physical profiles were dug in the 
soil and samples were taken by 5-10; 25-30; 
and 45-50 cm depths. The analyses and 
determinations were performed according to 
current methodology and standards (SRTS, 
2003; MESP, vol. I-III, 1987) (Florea et al., 
1987, 2012). 

 
RESULTS AND DISCUSSION 

 
Soil quality 
The main problems arisen by the soils of 

the studied area are determined by the high 
clay content, with uneven distribution on the 
soil profile, by the high toughness state, and 
surface water excess, sometimes intensified 
by the groundwater low depth. As a 
consequence, the air and water condition are 
deficient, the demand for soil loosening is 
high, the traffic and soil working conditions 
are frequently worsened. 

These soils suitability for conservative 
tillage systems is low due to the specific 
inherent characteristics. 

Still, the conventional technology applied 
year after year on such soils, subject to 
degradation processes by compaction and 
water excess, only led, over time, to the 
intensification and widening of these 
processes which at the present affect 
considerable areas. 
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Physical and hydro-physical characteristics. 

The colloidal clay (˂0.002 mm) content 
varies on the soil profile between 42.7 to 
44.3%, down to 105 cm depth in the Ck 
horizon and decreases further to 40.6-40.8%. 
Silt (0.02-0.002 mm) content remains 
relatively even on the profile with 27.3-
30.9% values, the fine silt (0.2-0.02 mm) has 
27.2-29.2% values, the coarse silt (2-0.2 mm) 
is low, with 0.2-0.8% values. From the 
particle-size distribution point of view the 
soil is framed in the medium-fine loamy-
clayey structure category on the whole 
profile. The bulk density (BD, g/cm3) is 
medium with 1.41-1.42 g/cm3 values in the 
upper Ap, Apt, and Am horizons, down to   
47 cm depth, and high, with 1.45-1.50 g/cm3 
values in the A/B, Bv1, Bv2, Ck, and Ccz 
horizons, between 47 and 155 cm depth. 
Total porosity (TP, % v/v) is medium and 
registers values of 46.5-47.7% v/v in the 
upper horizons down to 47 cm depth and 
low, 44.8-46.8% v/v, on the rest of the 
profile, between 47 and 155 cm depth. The 
soil is slightly settled on the 0-47 cm depth 
with compaction degree (CD, % v/v) values 
of + 0.5% v/v and moderately settled with a  
+ 15% v/v value on the rest of the profile, 
between 47 and 155 cm depth. The values of 
the wilting coefficient (WC, % g/g) are very 
high, 15.5-18.6%, on the whole profile. 

The field water capacity (FC, % g/g) is 
high, 25.5-26.3% g/g, down to 31 cm depth 
and medium, 21.6-24.7% g/g, on the rest of 
the profile, 31-155 cm depth. The maximum 
water holding capacity (MWHC, % g/g)       
is high with 30.5-33.2% values on the    
whole soil profile. The available moisture 
holding capacity (AWC, % g/g) is low, 7.1-
10.8% g/g, down to 47 depth and very low, 
3.7-5.1% g/g on the rest of the profile, on the 
47-155 cm depth. Considering the variation 
range of the analyzed hydro-physical 
indicators values in correlation with soil 
structure state a less favorable hydric 
condition can be highlighted for plants 
growth and development, especially below  
47 cm depth. Thus, the soil can’t store high 
water quantities to put in readiness for plants 
because of its medium fine loamy-clayey 
structure, weak-moderate compaction degree, 

low available moisture holding capacity, high 
bulk density, and low total porosity. 

Soil permeability for water (Ksat, mm/h) 
registers medium values, 2.95-9.82 mm/h, 
down to 130 cm depth and low, 1.77 mm/h, 
in the profile base between 130 and 155 cm 
depth, and correlates to the other hydro 
physical indicators. Soil resistance to 
penetration (RP, kgf/cm2) is medium with  
33-49 kgf/cm2 values in the Ap, Apt, and Am 
horizons on the 0-47 cm depth and high with 
53-67 kgf/cm2 on the rest of the profile, 
between 47 and 155 cm depth. 

 
Chemical characteristics. Soil reaction 

(pH) is slightly acid, 6.33-6.57, in the Ap, 
Apt, Am horizons down to 47 cm depth; 
neutral 7.12-7.20 in the A/B, Bv1, Bv2 
horizons between 47 and 105 cm depth, and 
slightly alkaline, 8.04-8.19, in the Ck, Cca 
horizons, between 105 and 155 cm depth. 
Base saturation degree (V, %) is 88.6-90.6% 
in Ap, Apt horizons down to 31 cm depth and 
belongs to the eubasic range. The total cation 
exchange capacity (T, me/100 g soil) is 
medium, 30.68-32.58 me/100 g soil, on the 
whole profile. The sum of exchangeable  
bases (SB, me 100/g soil) is high, with 27.59-
30.63 me/100 g soil values, the hydrolytic 
acidity (Ah, me/100 g soil) is low, 2.62-   
3.55 me/100 g soil down to 47 cm depth, in 
the Ap, Apt, and Am horizons, and very low, 
1.29-1.95 me/100 g soil, on the 47-105 cm 
depth, in the A/B, Bv1, and Bv2 horizons. 

The humus content (humus, %) is 
medium, 3.66-4.08%, in the Ap and Apt 
horizons and low, 3.42%, in Am, total 
nitrogen (Nt, %) supply is medium, 0.163-
0.187%, mobile phosphorus (PAL, mg/kg) is 
low - very low, 8-15 mg/kg on the 0-31 cm 
depth, the mobile potassium (KAL, mg/kg) 
content is medium - high, 160-212 mg/kg. 
Calcium carbonate (CaCO3, %) is medium, 
2.6%, in the Ck horizon and high with a 
12.8% value in the Cca horizon. 

 
Biological characterization, performed 

through quantitative bacteria determinations 
(NTBx106/g dried soil) and fungi 
(NTFx103/g dried soil), highlighted low 
values. Only bacteria from non-sporogen 
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genera are present: Arthrobacter citreus, A. 
globiformis, Pseudomonas sp. The autumn 
ploughing influence upon different 
microorganisms’ groups reflects in more 
numerous fungi and mainly those of the 
Fusarium and Aspergillus genera proliferate. 
Aspergillus nigeri has the highest weight. It 
is possible that no organic matter of any kind, 
not even vegetal leftovers, were ever applied 
in the studied area so the microorganism’s 
community was practically depleted, although 
the soil has a relatively good state from the 
chemical point of view. 

 
The dynamics of the humus content in 
different soil tillage systems 
Soil humus content increased on the 0-10 

cm depth in the 54 months of experimentation 
when soil minimum tillage system was 
applied and registered a 4.62% value as 
compared to the conventional system where a 
lower value of 4.40% was registered (Figure 1). 
This is explained mainly by the large vegetal 

leftovers quantity remained at the soil 
surface, minimum 30% in the minimum 
working systems, and also by the balancing 
between mineralization and humification. 
Humus supply in the 0-30 cm layer was 
lower in the classic system because soil more 
intense mobilization favors a more rapid 
depletion of the humus accumulated over 
time, lower new humus synthesis, and soil 
organic matter mineralization enhancement 
(Figure 2). The lowest humus content, it was 
determined under 30 cm depth (Figure 3). 
Here the differences between minimum and 
conventional tillage are not relevant. 
Conservative tillage contributed to a certain 
extent to soil water supply and absorptive 
capacity increase through a slightly higher 
compactness state and especially through a 
higher humus content. A compaction/setting 
tendency is registered on a 10-15 cm depth in 
the first years of application on soils with 
broken-down structure. 

 

 
 

Figure 1. Evolution of the soil humus content depending on technology and time, on 5-10 cm depth 
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Physical and hydro-physical characteristics. 

The colloidal clay (˂0.002 mm) content 
varies on the soil profile between 42.7 to 
44.3%, down to 105 cm depth in the Ck 
horizon and decreases further to 40.6-40.8%. 
Silt (0.02-0.002 mm) content remains 
relatively even on the profile with 27.3-
30.9% values, the fine silt (0.2-0.02 mm) has 
27.2-29.2% values, the coarse silt (2-0.2 mm) 
is low, with 0.2-0.8% values. From the 
particle-size distribution point of view the 
soil is framed in the medium-fine loamy-
clayey structure category on the whole 
profile. The bulk density (BD, g/cm3) is 
medium with 1.41-1.42 g/cm3 values in the 
upper Ap, Apt, and Am horizons, down to   
47 cm depth, and high, with 1.45-1.50 g/cm3 
values in the A/B, Bv1, Bv2, Ck, and Ccz 
horizons, between 47 and 155 cm depth. 
Total porosity (TP, % v/v) is medium and 
registers values of 46.5-47.7% v/v in the 
upper horizons down to 47 cm depth and 
low, 44.8-46.8% v/v, on the rest of the 
profile, between 47 and 155 cm depth. The 
soil is slightly settled on the 0-47 cm depth 
with compaction degree (CD, % v/v) values 
of + 0.5% v/v and moderately settled with a  
+ 15% v/v value on the rest of the profile, 
between 47 and 155 cm depth. The values of 
the wilting coefficient (WC, % g/g) are very 
high, 15.5-18.6%, on the whole profile. 

The field water capacity (FC, % g/g) is 
high, 25.5-26.3% g/g, down to 31 cm depth 
and medium, 21.6-24.7% g/g, on the rest of 
the profile, 31-155 cm depth. The maximum 
water holding capacity (MWHC, % g/g)       
is high with 30.5-33.2% values on the    
whole soil profile. The available moisture 
holding capacity (AWC, % g/g) is low, 7.1-
10.8% g/g, down to 47 depth and very low, 
3.7-5.1% g/g on the rest of the profile, on the 
47-155 cm depth. Considering the variation 
range of the analyzed hydro-physical 
indicators values in correlation with soil 
structure state a less favorable hydric 
condition can be highlighted for plants 
growth and development, especially below  
47 cm depth. Thus, the soil can’t store high 
water quantities to put in readiness for plants 
because of its medium fine loamy-clayey 
structure, weak-moderate compaction degree, 

low available moisture holding capacity, high 
bulk density, and low total porosity. 

Soil permeability for water (Ksat, mm/h) 
registers medium values, 2.95-9.82 mm/h, 
down to 130 cm depth and low, 1.77 mm/h, 
in the profile base between 130 and 155 cm 
depth, and correlates to the other hydro 
physical indicators. Soil resistance to 
penetration (RP, kgf/cm2) is medium with  
33-49 kgf/cm2 values in the Ap, Apt, and Am 
horizons on the 0-47 cm depth and high with 
53-67 kgf/cm2 on the rest of the profile, 
between 47 and 155 cm depth. 

 
Chemical characteristics. Soil reaction 

(pH) is slightly acid, 6.33-6.57, in the Ap, 
Apt, Am horizons down to 47 cm depth; 
neutral 7.12-7.20 in the A/B, Bv1, Bv2 
horizons between 47 and 105 cm depth, and 
slightly alkaline, 8.04-8.19, in the Ck, Cca 
horizons, between 105 and 155 cm depth. 
Base saturation degree (V, %) is 88.6-90.6% 
in Ap, Apt horizons down to 31 cm depth and 
belongs to the eubasic range. The total cation 
exchange capacity (T, me/100 g soil) is 
medium, 30.68-32.58 me/100 g soil, on the 
whole profile. The sum of exchangeable  
bases (SB, me 100/g soil) is high, with 27.59-
30.63 me/100 g soil values, the hydrolytic 
acidity (Ah, me/100 g soil) is low, 2.62-   
3.55 me/100 g soil down to 47 cm depth, in 
the Ap, Apt, and Am horizons, and very low, 
1.29-1.95 me/100 g soil, on the 47-105 cm 
depth, in the A/B, Bv1, and Bv2 horizons. 

The humus content (humus, %) is 
medium, 3.66-4.08%, in the Ap and Apt 
horizons and low, 3.42%, in Am, total 
nitrogen (Nt, %) supply is medium, 0.163-
0.187%, mobile phosphorus (PAL, mg/kg) is 
low - very low, 8-15 mg/kg on the 0-31 cm 
depth, the mobile potassium (KAL, mg/kg) 
content is medium - high, 160-212 mg/kg. 
Calcium carbonate (CaCO3, %) is medium, 
2.6%, in the Ck horizon and high with a 
12.8% value in the Cca horizon. 

 
Biological characterization, performed 

through quantitative bacteria determinations 
(NTBx106/g dried soil) and fungi 
(NTFx103/g dried soil), highlighted low 
values. Only bacteria from non-sporogen 
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genera are present: Arthrobacter citreus, A. 
globiformis, Pseudomonas sp. The autumn 
ploughing influence upon different 
microorganisms’ groups reflects in more 
numerous fungi and mainly those of the 
Fusarium and Aspergillus genera proliferate. 
Aspergillus nigeri has the highest weight. It 
is possible that no organic matter of any kind, 
not even vegetal leftovers, were ever applied 
in the studied area so the microorganism’s 
community was practically depleted, although 
the soil has a relatively good state from the 
chemical point of view. 

 
The dynamics of the humus content in 
different soil tillage systems 
Soil humus content increased on the 0-10 

cm depth in the 54 months of experimentation 
when soil minimum tillage system was 
applied and registered a 4.62% value as 
compared to the conventional system where a 
lower value of 4.40% was registered (Figure 1). 
This is explained mainly by the large vegetal 

leftovers quantity remained at the soil 
surface, minimum 30% in the minimum 
working systems, and also by the balancing 
between mineralization and humification. 
Humus supply in the 0-30 cm layer was 
lower in the classic system because soil more 
intense mobilization favors a more rapid 
depletion of the humus accumulated over 
time, lower new humus synthesis, and soil 
organic matter mineralization enhancement 
(Figure 2). The lowest humus content, it was 
determined under 30 cm depth (Figure 3). 
Here the differences between minimum and 
conventional tillage are not relevant. 
Conservative tillage contributed to a certain 
extent to soil water supply and absorptive 
capacity increase through a slightly higher 
compactness state and especially through a 
higher humus content. A compaction/setting 
tendency is registered on a 10-15 cm depth in 
the first years of application on soils with 
broken-down structure. 

 

 
 

Figure 1. Evolution of the soil humus content depending on technology and time, on 5-10 cm depth 
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Figure 2. Evolution of the soil humus content depending on technology and time, on 25-30 cm depth 
 

 
 

Figure 3. Evolution of the soil humus content depending on technology and time, on 45-50 cm depth 
 

Soil humus content in the analyzed period 
registered higher values in the minimum 
tillage system on the 0-10; 0-30; and 0-50 cm 
sampling depths (Figure 4). On the 0-10 cm 
depth the humus content in the minimum 
tillage system registered a 4.43% value in the 
first year, as compared to 4.10% in the classic 

system, and in the fifth year 4.69% values as 
compared to 4.32%. On the 0-30 cm depth - 
4.27% as compared to 4.14% in the classic 
system, 4.50% - 4.36% at the end of the 
experimentation. On the 0-50 cm depth 
3.51% - 3.49%, and in the las experimental 
year the values were identical. 
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Figure 4. Humus content by depth, experimental years, and technology 
 

 
 

Figure 5. Humus content increase after the fourth experimental year depending on depth  
 

Considering the small number of cultivars 
analysed in this study, future research will focus 
on a higher number of genotypes in order to 
validate the association of Hap II/ SNP-2606A 
with TKW. Also, the new allelic variant 
obtained with T7AM5 marker will be analysed 
for association with agronomical traits. 

CONCLUSIONS 
 

In the beginning of the experimentations 
the humus content was medium after      
which increases of the humus percentage 
were registered, especially in the upper layer 
(5-10 cm). 
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The evolution of the soil humus content 

through the application of different agricultural 
technologies was similar in all three studied 
depths, with increases in the case of 
minimum tillage system but without 
statistically significant differences as 
compared to the classic one. As a 
consequence, the different agricultural 
technological systems must assert, through 
their technological links, the growth and 
conservation of organic matter, i.e. the soil 
quality humus supply. 

The soil organic carbon content increase is 
an excellent indicator of the effectiveness of 
a certain conservative agricultural practice 
considering its well-known agricultural and 
environmental benefits and its potential to 
mitigate climatic changes. Nevertheless, 
more research is needed and robust 
monitoring, audit, and reporting frame to 
exactly assess the organic matter gains and 
the way they are influenced and the rest of 
the physical, chemical, and microbiological 
properties. 

Testing and applying new conservative 
agriculture technologies could contribute, in 
the long run, to improvement and prevention 
of the enhancement of physical processes 
specific to degradation of soils with fine 
loamy-clayey structure through compaction, 
cracking, and water excess. 

The conservative agriculture has generally 
a positive impact upon agricultural crops 
yields because the increase of organic matter 
input in the system improves the water 
infiltration and storing capacities, soil 
nutrients availability, and increases 
microbiological activity. 
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The evolution of the soil humus content 

through the application of different agricultural 
technologies was similar in all three studied 
depths, with increases in the case of 
minimum tillage system but without 
statistically significant differences as 
compared to the classic one. As a 
consequence, the different agricultural 
technological systems must assert, through 
their technological links, the growth and 
conservation of organic matter, i.e. the soil 
quality humus supply. 

The soil organic carbon content increase is 
an excellent indicator of the effectiveness of 
a certain conservative agricultural practice 
considering its well-known agricultural and 
environmental benefits and its potential to 
mitigate climatic changes. Nevertheless, 
more research is needed and robust 
monitoring, audit, and reporting frame to 
exactly assess the organic matter gains and 
the way they are influenced and the rest of 
the physical, chemical, and microbiological 
properties. 

Testing and applying new conservative 
agriculture technologies could contribute, in 
the long run, to improvement and prevention 
of the enhancement of physical processes 
specific to degradation of soils with fine 
loamy-clayey structure through compaction, 
cracking, and water excess. 

The conservative agriculture has generally 
a positive impact upon agricultural crops 
yields because the increase of organic matter 
input in the system improves the water 
infiltration and storing capacities, soil 
nutrients availability, and increases 
microbiological activity. 
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ABSTRACT 
Striga infestation and transmission, and the adverse impact of Striga on crop yield can essentially be 

diminished through selection of resistant genotypes. The study was carried out to screen sorghum genotypes for 
Striga hermonthica (Striga) tolerance based on their physiological responses to the parasitic effects of this weed. 
Seventy-five grain sorghum [Sorghum bicolor (L.) Moench] genotypes were subjected to three levels (0 mg, 2.5 mg 
and 5 mg/pot) of Striga at Rattary Arnold Research Institute in Zimbabwe. One way analysis of variance results 
show that there were significant difference among genotypes on plant height, chlorophyll content, leaf number, 
field weight, grain weight, panicle height for Striga*genotype interaction for all the 75 sorghum genotypes 
(P<0.001). The correlation matrix show that fresh panicle weight and grain dry weight showed a very high 
correlation (0.948) at P<0.05. Panicle height and fresh panicle weight are highly correlated (0.736) at P<0.05. 
Similarly, panicle height and grain dry weight were also highly correlated (0.718) at P<0.05. The heatmap 
analysis shows that 45%, 31% and 24% of the cultivars exhibited high, medium and low plant heights, 
respectively. Chlorophyll content showed that 80% and 20% of the cultivars showed medium and low amounts, 
respectively. All the 75 genotypes recorded low leaf numbers when compared to the control experiment. It was 
observed that 25%, 63% and 12% for the genotypes produced high, medium and low fresh panicle weight and 
dry grain weight values, respectively. The panicle size for most (87%) of the genotypes was medium while 13% 
of the cultivars showed very small sized. Principle component analysis using the scree plot Eigen values shows 
that the first factor contributes 58% of the cumulative variation. Two principal axes (F1 and F2) were selected, 
which explained about 74.45% of the total variation. Neighbour-joining hierarchical clustering analysis led to 
the formation of five groups for Striga*genotype interaction. It can be concluded that Striga hermonthica affects 
negatively crop morpho-physiologaical aspects such as plant height, chlorophyll content and leaf number as 
well as yield determining components such as field weight, panicle height which ultimately reduce the yield of 
sorghum. The existence of high variability in the response to Striga hermonthica infestation in the 75 sorghum 
genotypes gives the possibility to breeding interventions to improve tolerance to this parasitic weed.  
 
Keywords: agronomic traits, resistance, infestation, parasitic weed, witch weed. 

 
INTRODUCTION 

 
he use of Striga-resistant/tolerant sorghum 
cultivars can have little useful effects if 

soil nutrients are very low. These cultivars 
ought to be a main element to be included in 
breeding programs. Future research efforts 
must be directed in the direction of 
understanding host resistance mechanisms, 
improvement of field screening and infestation 
techniques, and improvement of strong high 
yielding Striga resistant varieties which 
might be applicable to farmers. 

In Ethiopia, it was discovered that some 
sorghum genotypes support considerably 
fewer Striga plants and give higher grain 

yield than others (Bejiga, 2019). On the other 
hand, some cultivars showed considerably 
higher yield reductions than others under the 
same level of infestation. Some are highly 
susceptible and would not give yield at all. 
The presence of this wide range of variability 
in Striga resistance and tolerance traits among 
sorghum genotypes suggests an opportunity 
to develop high yielding and resistant/tolerant 
genotypes through hybridization or genetic 
engineering to improve on the resistance 
traits (Bejiga, 2019).  

Similarly in Nigeria, negative correlations 
were observed between Striga and height of 
infected Sorghum (-0.371), as well as 
between number of Striga and number of 

T 


