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Abstract
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The field experiments were carried out during 2015-2018 in the Akmola region’s dry-steppe zone, Northern Kazakhstan. 
The changes in plant species composition were studied to estimate the dynamics of successions in artificial pastures (AP) 
and partially artificial pastures (PAP) compared to Controls (natural grassland). All AP and PAP plots in all field experiments 
showed significant plant composition changes and pasture quality improvement compared to the Controls in two studied years. 
The succession dynamics were stable over the two years of study in field experiments, with a continual increase in the per-
centage of Poaceae grass species in AP and PAP. The replacement of significant species Agropyron pectinatum (M. Bieb.) P. 
Beauv to Festuca valesiaca Schleich. ex Gaudin was observed between AP and PAP in all three field trials. Pastures’ biomass 
production, including fresh and dry weights and post-harvest plant and root remnants, were stable in each field trial over the 
two years. We concluded that pasture successions develop differently and depend on many factors, including the percentage of 
plant species and their composition and pastures’ ability to recover after plant harvesting or grazing.
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Abbreviations: Artificial Pastures (AP); Partially Artificial Pastures (PAP); Average Daily Temperature (ADT); 
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Introduction

Pastures play an essential role in agriculture, providing 
livestock feed, either through grazing or grass cut for hay 
(Kandalova & Lysanova, 2010; Carboni et al., 2015; Ham-
mouda et al., 2019). Kazakhstan is well suited to pasture 
production, with 188 million hectares of steppe landscape 
traditionally used mainly for sheep grazing. However, Ka-
zakhstan’s transition to a market economy in the post-Soviet 
Union era has often led to poor organization and extreme 
fluctuations in either under-or overgrazing of natural pas-

tures. That refers to non-reversible changes in pasture phy-
tocoenoses – the combined plant community specific to each 
geographical region. Dynamic successions occur, where 
some species disappear entirely, and the landscape shifted 
very quickly (Bazha et al., 2015; Zhang et al., 2017; Wu et 
al., 2019). Degraded pastures need significant agronomic in-
vestments for further recovery before using as regular pas-
tures (Kandalova & Lysanova, 2010; Carboni et al., 2015). 
Authors from different countries reported the process of pas-
ture successions (Fischer et al., 1989; Kutuzova et al., 2002; 
Andrade et al., 2008; Kandalova & Lysanova, 2010; Bazha 
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et al., 2015; Zhang et al., 2017; Chen et al., 2019; Hammou-
da et al., 2019; Lazareva et al., 2020) and concluded that is 
important to control and optimize the pasture use and pro-
cess of recovery for each region.

The botanical composition of the best natural pastures in 
Kazakhstan includes “Motley grass” and Poaceae species. 
Still, many of them are affected by high salinity, with a typical 
fresh weight of biomass 0.3-0.5 tons per hectare. Such pas-
tures can also be used from early spring until late autumn for 
grazing. However, 60-70% of the pasture area in Kazakhstan is 
located in a semi-desert area with a very arid climate, a third of 
which have white alkaline soil with a medium to a high-level 
salinity. Therefore, in many Kazakh natural pastures, Artemis-
ia vulgaris L. dominate and is avoided by grazing livestock. 
In pastures, a healthy stand of perennial grass will resist inva-
sion and reduce this plant’s spread. Disturbed areas should be 
re-seeded to prevent the spread of absinth wormwood.

However, the strong continental climate with its cold and 
wet winter and hot and dry summer is not the only factor de-
termining pasture degradation. A much more devastating im-
pact is from incorrect management through the overgrazing 
of livestock. Additionally, intensive grazing can negatively 
affect the soil surface with sod hillock formation and water-
log. That makes it difficult for phytocoenosis to recover and 
results in unpredictable succession development, increasing 
unwanted sedge species occurrence. Therefore, grazing man-
agement optimization is strongly required to achieve pasture 
recovery with minimal inputs (Bazha et al., 2015).

In Northern Kazakhstan, natural pasture’s potential pro-
ductivity is relatively low and varies from 0.1 to 0.2 tons 
per ha of dry biomass. Also, there are severe problems for 
the Kazakh steppe’s territory’s continual degradation. The 
degradation due to the complex environment and local ecol-
ogy and the poor agronomic management is over the last few 
decades. The recovery and reclamation of degraded natural 
pastures require a very long process since natural succes-
sions develop very slowly (Kandalova & Lysanova, 2010).

The improvements can trigger secondary successions 
and the recovery of affected pastures in two ways: through 
either fully - or partially-artificial recultivation by the sow-
ing of new grass seed. Fully-artificial pastures (AP) (Chen 
et al., 2019) require financial, labor, and time investments 
for good results. In contrast, partially-artificial pastures 
(PAP) or semi-natural open habitats (Carboni et al., 2015) 
needless investment but more delicate works. Both AP and 
PAP strategies of pasture improvement are used world-wide 
(Shcherbakov & Kulakov, 2000; Carboni et al., 2015; Chen 
et al., 2019). They have different effects on novel or existing 
phytocoenoses, respectively, where sown grass and native 
plant species have different competition levels. The impact 

of botanical composition on grassland depends on the nutri-
tive value and yield potential of the invasive species against 
those of the resident species (Kemp et al., 2001).

In this regard, this study aimed to compare changes in 
pasture plant composition and productivity in fully- and par-
tially-artificial pastures with natural pastures to understand 
and better manage the secondary succession processes in 
pasture phytocoenoses. That can ultimately lead to the in-
creased sustainability of pasture for productivity in the dry 
steppe zone of Northern Kazakhstan.

Materials and Methods

The field experiments were carried out over 2015-2018 
in pastures located 200-300 km apart Akmola region’s dry-
steppe zone, Northern Kazakhstan. The three following 
pasture fields were selected in 2015 from the active pasture 
Farms: (A) SC Food, Akkol district; (B) Agro-company 
BaiZher, Tselinograd district; and (C) Agro-company Ak-
mola-Phoenix, Tselinograd district. The pasture field trials 
were selected based on detailed analyses of the plant species 
present in phytocoenoses, the environmental conditions, and 
grass yield following published field methods).

Three types of plots were established in each field trial. 
Fully-artificial pastures (AP) were prepared after complete 
recultivation of the soil using tractors with plows to turn-
over soil in the field beds. Standard nitrogen fertilizer was 
applied with an N60 ratio. Seeds of four main grass species 
from local seed producing companies were used: Agropyron 
pectinatum (M. Bieb.) P. Beauv (cultivar Shortandinskaya 
2), Bromus inermis Leyss (cultivar Limanny), Festuca vale-
siaca Schleich. ex Gaudin (cultivar Nevsky) and Medicago 
falcata L. (cultivar Raikhan). The seeds were sown in late 
April as a mix, with equal portions of each species and seed 
rate 18-20 kg per ha, and no further attention was provided. 

Partially-artificial pastures (PAP) were prepared in field 
trials without destroying the existing plant species through 
manual cultivation of empty patches without plants. The size 
of recultivated patches varied from 1500 to 5000 m2. Nitro-
gen fertilizer, agronomic procedures, seed mix, and sowing 
time were the same as described for the AP above.

Ungrazed and uncultivated”virgin grassland” plots were 
used as controls in each of the field trials. Over at least five 
years, the Controls were neither cultivated nor used for grazing.

Botanical description of plant species and geobotany of 
plant number and composition

Plant species in pastures were identified and described 
using a standard procedure (Tomilov, 2001). Plant species 
were split into three groups depending on their importance 
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and value in pasture quality: (1) Poaceae grasses which have 
the highest quality and nutrients; (2) ”Motley grass” or a 
mixture of grasses with a moderate or lower level of quali-
ty and nutrients; and (3) Cyperaceae sedges with the lowest 
quality and nutrients.  The species Artemisia vulgaris L. had 
a particular position in the”Motley grass.” It was isolated as 
an additional section because the livestock cannot eat these 
plants due to their high terpenoid content.

Plant cover in pastures
Monitoring of natural pastures, with the determination of 

plant species composition in experimental plots, was carried 
out following Ramensky’s methodology. A-frame comprised 
of a 2 × 5 cm rectangle was used for visual estimation of 
plant cover in the pasture, and the average percentage from 
triplicate measurements was calculated in each field plot. 
The plant cover of the surveyed pasture area had a vegetation 
coverage of 82.7 (in trial B) to 88.2% (in trial A). The botan-
ical species comprised 65% plants with a top-type canopy 
and the rest with a lower-type canopy. The surveyed areas 
of natural pastures can be classified as a mixture of Poaceae 
grass species and ”Motley grass”  for both haymaking and 
grazing use, with an estimated range of fresh-cut grass from 
1.9 to 5.3 tons per ha in the growing season under moderate 
conditions of moisture.

Experimental trial characteristics
In trial A, the soil’s first-meter layer’s productive mois-

ture was 107.1 mm (an average moisture level). In con-
trast, the arable layer’s soil density was classified as me-
dium-dense, which amounted to 1.14 g/cm3. Due to the 
abundance of spring precipitation, the productive moisture 
in the first-meter layer of soil in trial B  was with a higher 
level of 158.9 mm. In contrast, those in trial C did not differ 
from the average moisture (108.6 mm).

Soil sampling for agrochemical composition before 
experiments was carried out with an Izmail borer. Collect-
ed samples were dried and sieved for laboratory analysis. 
Chemical analysis of the soil was conducted in the Center 
for Agrobiological Research laboratory, and the main char-
acteristics in the soil layers 0-20 and 20-40 cm are shown 
in Table 1. The dates showed that the top-soil of all studied 
pastures is dark chestnut and grey alkaline, medium-thick, 
and low-power soils.

Climate
The climate of the steppe zone of Northern Kazakhstan 

is dry and continental, with significant variability in pre-
cipitation and temperature throughout the summer season 
over many years. The average temperature recorded during 
winter 2015-2018 (January and February) was -21.4°C and 
-15.5°C, respectively (Table 2). During the spring months, 
the average temperature did not diverge from the average 
for the season ( -8.3°C in March and +4.2°C in April).  The 
precipitation in January was higher than average, 21.6 mm 
but slightly reduced in February (9.1 mm). The spring pre-
cipitation was 37.9 mm in March, 50.5 mm in April, and 35.8 
in May (Table 3).

Statistical treatments
An ANOVA test was applied to calculate and analyse 

means, standard errors, significances, and LSD05 using the 
Snedecor V4 statistical software program (Little, 2005). All 
experiments were repeated three times (n = 3) for statistical 
treatments. Significant (P > 0.95) differences (n = 3) are cal-
culated based on the Least significant differences (LSD05) 
and shown by asterisks (*) compared to Controls for each 

Table 1. Results of the laboratory soil chemical analysis from Agro-company BaiZher
Layer,  
mm

Humus,  
%

P2O2,  
mg/kg

К2O,  
mg/kg

N,  
mg/kg

pН (salt 
based)

S,  
mg/kg

Zn,  
mg/kg

Cu,  
mg/kg

Mn,  
mg/kg

Co,  
mg/kg

0-20 1.98 12.31 483 34.7 7.25 6.5 0.32 0.15 29.6 0.14
20-40 1.16 5.96 331 35.8 7.25 5.25 0.31 0.30 20.2 0.19

Table 2. Average daily temperature (ADT) in winter and 
spring 2015-2018 compared to the average for many 
years (°С)
Month ADT Field trials

A B C
January -15.0 -17.6 -14.8 -16.9
February -14.7 -13.6 -11.6 -10.3
March -8.2 -9.1 -7.4 -7.3
April 4.3 3.0 4.8 4.9
May 13.1 9.9 11.0 9.7

Table 3. Average monthly precipitation (AMP) in winter 
and spring 2015-2018 compared to the average for many 
years (mm)
Month AMP Field  trials

A B C
January 18.3 18.0 15.0 13.0
February 16.9 2.3 7.9 7.9
March 16.9 36.0 36.0 35.3
April 19.9 33.0 51.0 49.7
May 33.8 21.0 35.8 35.5
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group of plant species, in each field trial and each year sep-
arately. 

Results

Plant species composition and succession dynamic in 
pastures

The summary results of plant species composition shown 
in Table 4 for two years of study. The full botanical and taxo-
nomic description of plant species in the 1st year of the anal-
ysis is presented in Table 5.

In the first year of study, clear and statistically-significant 
differences were found in the three groups of plant species 
in all three trials. In Controls (“virgin grassland”), the grass-
es of the family Poaceae had different percentages. In trial 
A, the Poaceae species were 81.4% and were gradually re-
duced to 75.8% and 54.6% in trials B and C, respectively. 
The portions of “Motley grass’” (18.1% - 22.4% - 38.7%) 
and Cyperaceae sedges (0.5% - 1.8% - 6.7%) proportionally 
increased from trial A to B and C, respectively (Table 4). 
These native unused plots can be characterized as high, me-
dium, and low levels of pasture quality.

All AP and PAP plots showed significantly increased por-
tions of valuable, highly competitive, and resistant Poaceae 
grasses than the corresponding Controls in all three trials. 
The exact opposite trend, with a decreasing percentage, was 
observed for “Motley grass”. The exception was found for 
Cyperaceae sedges species, but their portions were low or 
very low amongst the other pasture plant species. Surpris-
ingly, the comparison between AP and PAP plots did not 

show statistically significant differences after applying ag-
ronomic interventions. Poaceae grasses were slightly higher 
in representation (but not significant) in PAP (96.7%) than 
in AP (92.9%) in trial A. At the same time, a similar obser-
vation with a non-significant difference was observed for 
PAP (77.0%) compared to AP (72.9%) in trial C. Portions of 
“Motley grass” also varied insignificantly between AP and 
PAP plots in all three trials (Table 4). These results indicate 
a significant impact of agronomic improvements in AP and 
PAP compared to corresponding Controls. Still, unexpect-
edly, no significant differences were found between AP and 
PAP in all studied trials in the first year of the study.

In the second year of study, the dynamics of successions 
and changes in plant species compositions were not strong, 
and differences between the two years were non-significant. 
The pasture quality improvement was significant in increas-
ing the Poaceae grasses for AP plots in trial B (from 88.7% 
to 92.6%) and trial C (from 72.9% to 76.2%) as well as for 
PAP in trial C (from 77% to 80%) only. For “Motley grass”, 
we found the only significant reductions from 11.3% to 
7.4% and 17% to 14.9% for AP in trials B and C, respective-
ly (Table 4). The relatively small changes in plant species 
indicated slow dynamics in the pasture successions in the 
first year following agronomic applications. Moreover, the 
succession dynamics were strongly dependent on the type 
of studied trials. For example, in trial A, the most substan-
tial plant composition improvement was observed in AP and 
PAP in the first year of study. This trend was maintained in 
the second year. The quality of pasture was also improved in 
trial B during the first year of research, and it continued to 

Table 4. Summary results for the composition of three major groups of species indicated as a percentage: Poaceae grass-
es, “Motley grass”and Cyperaceae sedges, during the 1st and 2nd study years  
Type of grasses Field  trial А Field trial B Field  trial C

AP PAP Con AP PAP Con AP PAP Con
Summary of plant species composition in 1st year of study (%)

Poaceae grasses 92.9* 96.7* 81.4 88.7* 88.0* 75.8 72.9* 77.0* 54.6
LSD05 0.52 0.19 0.53
Motley grass 7.1* 3.2* 18.1 11.3* 11.0* 22.4 22.9* 17.0* 38.7
LSD05 0.20 0.19 0.52
Cyperaceae sedges - 0.1 0.5 - 1.0 1.8 4.2 6.0 6.7
LSD05 0.13 0.18 0.19

Summary of plant species composition in 2nd year of study (%)
Poaceae grasses 94.0* 97.1* 81.8 92.6* 89.2* 76.0 76.2* 80.0* 56.2
LSD05 0.19 0.51 0.52
Motley grass 6.0* 2.8* 17.7 7.4* 10.3* 22.0 21.3* 14.9* 37.8
LSD05 0.21 0.19 0.49
Cyperaceae sedges – 0.1 0.5 – 0.5 2.0 2.5* 5.1 6.0
LSD05 0.13 0.17 0.21
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improve in AP in the second year of study.
In contrast, both AP and PAP in trial C showed prolonged 

significant improvement in both the first and second years 
of study, increasing the portion of Poaceae species that im-
prove pasture quality. The composition of Poaceae species 
in each of three field trials over the three types of plots in 
the first year of study is presented in Table 5. The dominant 
grass species was crested wheatgrass, Agropyron pectina-
tum (M. Bieb.) P. Beauv, distributed in Controls as 81.4%, 
50.2%, and 48.0% of the total plant species in field trials A, 
B, and C, respectively, confirming the high, medium, and 
low-quality level of the original pastures.

The agricultural manipulation in PAP plots did not sig-
nificantly change the major Poaceae species distribution 
in all three field trials. Simultaneously, the presence of A. 
pectinatum (M. Bieb.) P. Beauv was markedly increased to 
93.6%, 62.6%, and 68.5% in field trials A, B, and C, respec-
tively, compared to corresponding Controls.

Dramatic changes in major grass species occurred in all 
AP plots. Festuca valesiaca Schleich. ex Gaudin  assumed 
a leading role over A. pectinatum (M. Bieb.) P. Beauv with 
86.8%, 78.1%, and 65.9% in three field trials A, B, and C, 
respectfully. Despite the total proportion of Poaceae spe-

cies remaining unchanged, the replacement of one leading 
species with another was an important characteristic of AP 
(Table 5).

Mugwort, Artemisia vulgaris L. is an undesirable non-ed-
ible plant species that spread rapidly and indicates pasture 
degradation. It was naturally present in Control plots in A, B, 
and C field trials at 0.6%, 2.2%, and 6.1%, respectively. The 
presence of mugwort plants again confirms the high, mod-
erate, and low level of pasture quality in the three studied 
trials. However, both AP and PAP establishment have very 
different effects on pasture successions: the percentage of 
Artemisia vulgaris L. in AP and PAP plots was increased up 
to 1.3-1.2% in high pasture quality field trial A, remained 
unchanged (2.3-2.2%) in moderate pasture quality trial B, 
and decreased up to 1.9-1.2% in low pasture quality trial C, 
respectively. The only case showing a reduction of Artemis-
ia vulgaris L. plants in trial C was statistically significant 
compared to the corresponding Control. In contrast, changes 
in field trials A and B were non-significant but showed the 
trend of pasture successions (Table 5).

Sedge plants were grouped and presented a minor portion 
of Control field trials A and B (0.5% and 1.8%, respectively). 
Still, they were higher (up to 6.7%) in Control field trials C. 

Table 5. Comparative botanical and taxonomic analysis of plant species composition during the 1st year of study in three 
experimental pasture trials
Plant species Field trial А Field trial B Field trial C

AP PAP Con AP PAP Con AP PAP Con
Grass species – Poaceae (%)

Agropyron pectinatum (M. Bieb.) 
P. Beauv

6.1 93.6 81.4 5.0 62.6 50.2 5.0 68.5 48.0

Bromus inermis Leyss. – 3.1 – 5.6 25.4 12.6 2.0 4.5 4.5
Festuca valesiaca
Schleich. ex Gaudin

86.8 – – 78.1 – 13.0 65.9 4.0 2.1

LSD05 0.19 0.21 0.22
“Motley grass”- Grasses from different families (%)

Artemisia vulgaris L. 1.3 1.2 0.6 2.3 2.2 2.2 1.9 1.2 6.1
Chenopodium album L. 0.7 – 2.0 0.7 0.1 2.8 2.8 4.5 5.3
Echium vulgare L. 3.5 – 1.3 – – – 3.5 – 1.3
Filago arvensis L. – 0.6 – – 1.1 – 5.5 1.8 2.0
Galium verum L. – 0.5 – – – – 0.5 2.5 2.0
Linaria vulgaris Mill. 1.3 – 12.1 1.3 – 10.7 1.4 1.0 10.6
Medicago falcate L. – – – 4.5 3.8 – – – –
Plantago scabra Moench – – – – – – 0.5 1.2 3.3
Potentilla recta L. – 0.9 – 2.2 2.2 3.5 4.5 0.9 5.0
Sisymbrium officinale (L.) Scop. 0.3 – 2.1 0.3 1.6 3.2 2.3 3.9 3.1
LSD05 0.19 0.21 0.22

Sedge species – Cyperaceae (%)
Carex sp. – 0.1 0.5 – 1.0 1.8 4.2 6.0 6.7
LSD05 0.12 0.13 0.19
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Results of AP establishment have changed the pasture suc-
cessions, accompanied by the disappearance of sedge plants 
either completely (Field trials A and B) or significantly 
(Field trial C). 

During agronomic manipulations in AP and PAP plots, 
all or about half of native plants were destroyed, respective-
ly. The pasture phytocoenoses in AP were wholly renewed 
with artificially-sown plant species. Approximately half of 
the PAP plot areas remained untouched and only bare patch-
es within each plot were recultivated with new plant species. 
As a result, PAP plots represent mixtures of native and artifi-
cially introduced grass species.

In our presented results (Table 5), the absence of signif-
icant differences in plant species composition between AP 
and PAP was observed and consistent among the three stud-
ied field trials (A, B, and C) regardless of the original plant 
species and pasture quality. These results were confirmed in 
the second year of the study. The gradual improvement of 
pasture quality and plant species composition was observed, 
especially in field trials B and C. Nevertheless, no significant 
differences between AP and PAP were still recorded in all 
three field trials, even in the second year of the study. We 
conclude that agronomists can expect very similar results if 
they choose either complete or “partial” pastures’ recultiva-
tion. Perhaps for Kazakhstan and other countries with broad 
flat expanses of territory, the first strategy of completely re-
cultivating pasture and AP establishment makes economic 
sense using appropriate heavy tractors and other machinery. 
Smaller field trials may be restricted for natural reasons. For 
example, locations between ponds, rivers, forests, hills, and 
human-made railways, roads, and many other features are 
more suitable for “partial” cultivation using light agricultural 
machinery. It will save native habitat and plant species in lo-
cal pastures. Our presented results indicate that proper grass 
composition will be similar during the first and second years. 

Both AP and PAP use the sowing of new plant species 
presumed to be valuable pasture grasses. However, every 
pasture represents a phytocoenosis, with natural competition 
amongst plants of various species. Successions or dynamic 
changes in plant species and their composition are unavoid-
able processes in each pasture, regardless of their native or 
artificial origin (Kandalova & Lysanova, 2010; Bazha et al., 
2015). The agronomist’s role includes selecting the optimal 
strategy to stop and reverse the pasture degradation and sup-
port and improve existing pastures (Carboni et al., 2015). 
Therefore, the composition of new grass species used for pas-
ture improvement could play an essential role due to biologi-
cal processes in pasture succession development (Chen et al., 
2019). Our results showed that the replacement of crested 
wheatgrass, Agropyron pectinatum (M. Bieb.) P. Beauv with  

Festuca valesiaca Schleich. ex Gaudin in all three trials had 
no significant effect on AP and PAP pasture quality because 
of the similar nutrients content, but it improved compared to 
Controls. However, the impact of plant species replacement 
could be much more dramatic for phytocoenoses and their 
successions over subsequent years.

In our presented results, the portion of mugwort plants 
was increased in AP and PAP in field trial A, indicating 
sub-optimal agronomic procedures for this location and 
uncontrolled succession development. Reducing mugwort 
plants in AP and PAP in field trial C could be estimated as 
a positive step but is still far from the perfect improvement. 
Sedge plant species have low nutrient value for pasture qual-
ity, but our presented results indicate that it is not easy to 
remove or destroy such plants, even by the second year of 
study. The sedge plant species’ portion remained practically 
unchanged in PAP of field trial C, indicating that this species 
can be a strong competitor in pasture phytocoenoses.

Pasture biomass production
Above-ground biomass was collected in all three field 

trials (A, B, and C) of AP, PAP, and Controls, during the first 
and second years of the study to estimate pasture biomass 
production. In a separate experiment, post-harvest plant and 
root remnants were collected in the same trials and plots 
during the second year of the study only (Table 6).

The highest FW and DW of plant biomass were ob-
served in AP and PAP in trial B. These results were consis-
tent over two years, with very similar results from plants 
and roots’ remnants after harvest. The field trial C with 
both AP and PAP was in the second position for biomass 
production, with approximately 2× higher FW and DW of 
sampled plants than AP and PAP in field trial A, but only 
in the first year of study. In the second year of study, we 
found no significant differences for either FW or DW be-
tween the corresponding PAP and AP in field trials A and 
C. This observation could indicate different dynamics of 
pasture succession development after complete or “partial” 
agronomic improvement in other geographic locations over 
the two years of the study (Table 6).

The pasture quality does not always correlate with bio-
mass production. In our presented results, the highest FW 
level, DW, and post-harvest plant and root remnants were 
found in AP and PAP of the field trial B, with moderate 
pasture quality. Therefore, the optimal composition of new 
species must be carefully assessed to ensure the best com-
bination of pasture quality and biomass production (Zhang 
et al., 2017).

The presented results are focused on harvested grasses 
for animal feed. These results are still applicable for a graz-
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ing style of animal feeding. Even, many more components 
must be into consideration, such as duration and intensity of 
grazing in pastures, frequency of animal movement, seasonal 
pasture use (winter in addition to summer), and others (Kan-
dalova & Lysanova, 2010; Carboni et al., 2015; Hammou-
da et al., 2019). Successions can be changed through plant 
species composition, the reduction or disappearance of some 
species, the structure of dominance, pasture quality, and pro-
duction (Bazha et al., 2015; Zhang et al., 2017). Therefore, a 
reasonable balance between grazing and recovering process-
es is required for stable and sustainable pastures production 
and quality. The results in our current study support this con-
clusion and are in accordance with other authors (Kandalova 
& Lysanova, 2010; Zhang et al., 2017; Zhang et al., 2021).

Conclusion

Based on our results, we concluded that pasture succes-
sions develop differently and depend on many factors, in-
cluding the percentage of plant species and their composi-
tion and pastures ability to recover after plant harvesting or 
grazing. We have to continue our research to identify the best 
management practices that will change plant composition 
and will improve the productivity and quality of pastures in 
the dry-steppe zone of Northern Kazakhstan. 
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