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Abstract  

The permanent grasslands from Moldova forest steppe occupy a 

considerable area and is an important source of supply of feed for animals. Exact 

knowledge of the current potential of permanent grasslands constituie a mandatory 
requirement in order to capitalize on a higher level the opportunities available in 

this area. The objective of the study was to determine the effect of harvesting 

phenophase under the influence of organic and mineral fertilization on the 
productivity and structure of the vegetation cover of a grassland of Dichanthium 

ischaemum L. Roberty. The experience was organized on a permanent grassland of 

Dichanthium ischaemum L. Roberty from the Andrieșeni locality, Iaşi county (47°02' 

north latitude and 27°22' eastern longitude). The experimental factors were 
represented by the harvesting stage, with three graduations: a1-harvested at plant 

height of 15-18 cm, a2-harvested at the ear formation (control) and a3-harvested to 

full flowering and fertilization with seven graduations: b1- unfertilized (control), b2- 
N50P50K0 kg ha-1anually, b3- N75P75K0 kg ha-1anually, b4- N100P100K0 kg ha-

1anually, b5-10 Mg ha-1sheep manure anually, b6-20 Mg ha-1anually and b7-30 

Mg ha-1anually sheep manure applied at two years. The results obtained showed 
that dry matter production was influenced both by the harvest phenophase and the 

fertilizer doses used, the higher dry matter production values in both cycles of 

vegetation obtained in the fertilized variants with N100P100K0 kg•ha-1 anually and 

30 Mg•ha-1 of two-year-old sheep manure harvested in full-flowering phenophase of 
the dominant species. 

 
Keywords: old world bluestem, harvest phenophase, organic and mineral 
fertilization, dry matter production. 

 
INTRODUCTION 

 

In forest steppe of Moldova 

the permanent pastures are situated 

mostly on weakly productive 

lands, having generally poor yield 

and floristic compostion 

inadequate. A significant way for 

improvement these is the 

correctment of the nourishing 

regime by organic or mineral 

fertilization (Vîntu et al., 1997).  

The increase of phytomass 

yield represents the primordial 
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objectiv of pastureland surfaces 

holders, the improvement of the 

nourishing regime having a 

determination role (Vîntu et al., 

1999). Grasslands of old world 

bluestem (OWB) is the most 

common type derived meadows, 

grazing resulted as a result of 

abuse, unreasonable and soil 

erosion (Vîntu et al., 2004; Teague 

et al., 1996). The productivity of 

this kind of grasslands are around 

5-6 t/ha biomass at 40 cm height 

(Coleman W.S. and Forbes 

T.D.A., 1998). 

Old-world bluestem 

(OWB) produce good quality feed 

in the early stages of vegetation, 

but its quality decreases with the 

advance in vegetation (Teague et 

al., 1996). Nutritive value of 

forage is influenced by many 

factors including soil fertility, 

growth stage and environmental 

conditions (Dabo et al., 1987). 

The strategy of harvesting 

on a particular meadow in 

different phenophases is a good 

alternative for optimizing 

production, choosing the optimum 

harvest time with a notable impact 

on the quantity and nutritional 

value of the feed (Bumb et al., 

2016). 

In the agro-technical 

complex measures, mineral and 

organic fertilization is a important 

lever to increase production 

grasslands OWB (Koukoura et al., 

2004; Meluț, 2012). 

Regardless of the dose 

applied, using organic fertilizers 

on grasslands of old world 

bluestem (OWB) determines a 

high quality forage and forage 

value significantly higher 

compared to unfertilized variant or 

mineral fertilizers (Meluț et al., 

2014). 

 The investigations aimed 

at the production of surface unit 

and the modification of the 

floristic structure depending to the 

harvest phenophase under the 

influence of organic and mineral 

fertilization.

 
 MATERIAL AND METHOD 

  

The experience was 

organized on a permanent 

grassland of Dichanthium 

ischaemum L. Roberty, situated in 

Moldova forest steppe, on the 

territory of Andrieşeni locality, 

Iaşi county, between the 

geographical coordinates 47°02' N 

latitude and 27°22' - eastern 

longitude, on a slightly inclined 

ground, with SE exposition. The 

experience is bifactorial, arranged 

in randomized plots in three 

replicates, which to study the 

effect of phenophase harvesting 

under the influence of organic 

fertilization and minerals in 

different doses, in the increase 

phytomass and the modification 

produced in the floristic structure 

as a result of the changes of soil 

nutritional status. The 
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experimental factors were 

represented by the harvesting 

stage, with three graduations: a1-

harvested at plant height of 15-18 

cm, a2-harvested at the ear 

formation (control) and a3-

harvested to full flowering and 

fertilization with seven 

graduations: b1-unfertilized 

(control), b2-N50P50K0 kg•ha-1 

anually, b3-N75P75K0 kg•ha-1 

anually, b4-N100P100K0 kg•ha-

1anually, b5-10 Mg ha-1 sheep 

manure anually, b6-20 Mg•ha-1 

anually and b7-30 Mg•ha-1 

anually sheep manure applied at 

two years. 

Fertilization was done with 

two types of fertilizer: organic 

represented by well fermented 

sheep manure (older than two 

years) and mineral represented by 

complex fertilizer with nitrogen 

and phosphorus (N20P20K0). 

Fertilizers were manually applied 

early spring. Production was 

expressed in dry matter (DM); the 

floral structure was determined by 

the geobotanic method using the 

visual appreciation scale - the 

Braun-Blanquet method; the 

statistical processing of the results 

has been achieved by variance 

analysis.

  
RESULTS AND DISCUSSION  

  

Improvement of the soil 

nutrition regime due to the 

application of mineral and organic 

fertilizers had a positive effect on 

the growth of Dichanthium 

ischaemum L. Roberty grassland, 

the level of production being 

differentiated, depending to the 

applied doses, to the phenophase 

of harvesting but especially due to 

the climatic conditions of the year 

experimentation. Although it was a 

drought year, in 2018, two 

production cycles were obtained 

from the meadow studied. 

Analyzing the influence of the 

studied factors on the dry matter 

production at cycle I (table 1), it is 

observed that the level of the 

production is different depending 

on the fertilization variants used, 

and at the same doses, depending 

on the harvest phenophase. 

Thus, in the variant 

harvested at the height of the 

plants of the dominant species of 

15-18 cm, the lowest production of 

dry matter, of 0.24 Mg•ha-1 DM, 

was obtained in the unfertilized 

variant.  

Of the proposed 

fertilization variants, the most 

advantageous for this phenophase 

were the variants mineral fertilized 

with N100P100K0 kg•ha-1 annual 

and organic with 30 Mg•ha-1 of 

sheep manure applied at two years, 

the yield being of 0.41 Mg•ha-1 

DM and 0.47 Mg•ha-1 DM 

respectively, with statistically 

differences ensured against the 

control (table 1).  
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The harvesting at the ear 

formation (control) of the 

dominant species determined to 

the production of similar dry 

matter productions compared to 

the first phenophase, between 0.28 

Mg•ha-1 DM (control) and 0.45 

Mg•ha-1 DM in the variant 

fertilized mineral with 

N100P100K0 kg•ha-1 applied 

annually, the production difference 

compared to the control being 

significant.Analyzing the 

production data at full flowering 

phenophase at cycle I (table 1), it 

can be observed that the yields 

obtained were higher compared to 

the two phenophases, on the one 

side, due to the assimilation by the 

plants of the fertilizers applied and 

on the other side the accumulation 

of biomass.  

Thus, the values of dry 

matter production obtained in the 

fertilized variants were statistically 

insured in all the studied, distinct 

and very significant compared to 

the unfertilized variant (table 1).

 
Table 1 

Influence of fertilization and harvest phenophase on the production of dry matter 

Variant 

DM Production (Mg·ha-1) 

First cut Second Cut TOTAL 

a1 - 

harvested  

at plant 
height of 

15-18 cm 

b1- unfertilized 0.24 0.34° 0.57 

b2- N50P50K0 0.35 0.46 0.82 

b3- N75P75K0 0.37 0.51 0.88 

b4- N100P100K0 0.41* 0.66 1.08 

b5-10 Mg·ha-1 sheep manure 

applied annually 
0.28 0.56 0.84 

b6-20 Mg·ha-1 sheep manure 
applied annually 

0.38 0.68 1.07 

b7-30 Mg·ha-1 sheep manure 

applied at 2 years 
0.47** 0.73 1.19 

a2 - 

harvested  
at the ear 

formation 

(C) 

b1- unfertilized (C) 0.28C 0.58C 0.85C 

b2- N50P50K0 0.38 0.73 1.11 

b3- N75P75K0 0.40 0.80* 1.20 

b4- N100P100K0 0.45* 0.92** 1.37** 

b5-10 Mg·ha-1 sheep manure 
applied annually 

0.33 0.89** 1.21* 

b6-20 Mg·ha-1 sheep manure 

applied annually 
0.36 1.01*** 1.37** 

b7-30 Mg·ha-1 sheep manure 
applied at 2 years 

0.44* 1.13*** 1.57*** 
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Production data recorded in 

cycle II shows an increase in dry 

matter production compared to the 

previous cycle. This is explained 

by the climatic conditions of 2018, 

characterized by a prolonged 

drought in the first months of the 

year, in the months corresponding 

to the entry of plants into 

vegetation and a surplus of rainfall 

in June and July which made the 

second cycle, the quantitative 

value of production is practically 

double the previous cycle. The dry 

matter products obtained in cycle 

II (table 1) recorded significant 

increases in all variants studied 

compared to the first cycle. The 

yields obtained at variants 

harvested at the height of plants of 

the dominant species of 15-18 cm 

produced the weakest productions 

of this vegetation cycle, the values 

obtained being insignificant 

compared to the other two 

phenophases studied. In cycle II, 

the highest yield of 1.18 Mg•ha-1 

DM was obtained in the full  

 

flowering phenophase of the 

dominant species fertilized mineral 

with N100P100K0 kg•ha-1 

applied annually. Also, a high 

production of 1.17 Mg•ha-1 DM at 

the same harvest phenophase was 

recorded in variant fertilized with 

30 Mg•ha-1 of sheep manure 

applied at two years. 

Analyzing the average total 

production on both cycles in 2018, 

it is noted that the most 

statistically significant values of 

dry matter production were 

recorded in the variants where 

harvesting took place in the 

phenophases at the ear formation 

(control) and full flowering of the 

dominant species. 

Thus, the largest total dry 

matter production of 1.77 Mg•ha-1 

DM was obtained in the full 

flowering phenophase of the 

dominant species fertilized mineral 

with N100P100K0 kg•ha-1 

applied annually. A high 

production of 1.76 Mg•ha-1 DM 

similar to the maximum value was 

a3 - 
harveste

d  to full 

flowerin

g 

b1-unfertilized 0.34 0.68 1.02 

b2- N50P50K0 0.50** 0.78 1.28* 

b3- N75P75K0 0.56*** 1.00*** 1.56*** 

b4- N100P100K0 0.59*** 1.18*** 1.77*** 

b5-10 Mg·ha-1 sheep manure 

applied annually 
0.50** 1.02*** 1.52** 

b6-20 Mg·ha-1 sheep manure 

applied annually 
0.54*** 1.10*** 1.64*** 

b7-30 Mg·ha-1 sheep manure 

applied at 2 years 
0.59*** 1.17*** 1.76*** 

 

LSD 0.01 0.14 0.22 0.36 

LSD 0.1 0.19 0.30 0.49 

LSD 0.5 0.26 0.41 0.68 
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achieved at the same fertilization 

phenophase fertilized with 30 

Mg•ha-1 sheep manure applied at 

two years.  

The results regarding the 

influence of the harvesting 

phenophase on the dry matter 

production (table 2) shows that at 

the first cycle the production 

values were between 0.36 Mg•ha-

1 DM and the variant harvested at 

the height of the plants of the 

dominant species of 15-18 cm and 

0.52 Mg•ha-1 DM in the variant 

harvested in full flowering 

phenophase, where the highest 

production was obtained 

statistically. In cycle II, the yields 

were higher in all three harvest 

phenophases compared to the first 

cycle of vegetation, the highest 

production of dry matter, of 0.99 

Mg•ha-1 DM obtained in the 

variant harvested in full flowering 

phenophase, the value of the 

obtained production being 

insignificant compared to the 

control variant. From the analysis 

of the effect of harvesting 

phenophase on total dry matter 

production (table 2), the highest 

values were recorded in the 

variants harvested at the ear 

formation and full flowering 

phases of the dominant species. 

From the obtained results on the 

influence of organic and mineral 

fertilizers on the dry matter 

production (table 3), the positive 

influence of applied fertilizers, 

irrespective of their type, on 

productivity is clearly observed, 

the efficiency being dependent on 

the applied dose, in direct 

correlation with the climatic 

conditions, especially with the 

amount of rainfall and their 

distribution during the vegetation 

period. 

Production data recorded in 

cycle I shows the low dry 

production value compared to 

cycle II. This is explained by the 

weak effect of fertilizers on 

production as a result of low 

rainfall in the active plant growth 

period.  

Thus, in the first cycle, 

variants fertilized with mineral 

fertilizers in doses of N75P75K0 

kg•ha-1 and N100P100K0 kg•ha-1 

applied annually as well as 

variants fertilized with sheep 

manure in doses of 20 Mg•ha-1 

(annually) and 30 Mg•ha-1 (at 2 

years) had a positive influence on 

the productivity of the meadows  

by producing high yields of 0.44-

0.48 Mg•ha-1 DM and 0.43-0.50 

Mg•ha-1 DM respectively, the 

production differences being 

distinct and very significant 

compared to the non-fertilized 

variant (control). 
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Table 2  

Influence of harvest phenophase on dry matter production 

Variant 
DM Production (Mg·ha-1) 

First cut Second Cut TOTAL 

a1 0.36 0.56° 0.92° 

a2 (C) 0.38C 0.86C 1.24C 

a3 0.52* 0.99 1.51 

LSD 0.01 0.11 0.19 0.31 

LSD 0.1 0.18 0.32 0.51 

LSD 0.5 0.34 0.60 0.95 

 

The productions obtained 

during the second cycle were 

higher compared to the ones in the 

first cycle, the values obtained in 

the variants fertilized organic and 

mineral being superior to the 

unfertilized variant (control). 

Thus, the production values of dry 

matter were between 0.65-0.92 

Mg•ha-1 DM in the variants 

fertilized mineral and 0.82-1.01 

Mg•ha-1 DM in variants fertilized 

organic with sheep manure (table 

3). Analyzing the average total 

yield on both vegetation cycles 

depending on the fertilization, it is 

observed that the highest values of 

dry matter production of 1.40 

Mg•ha-1 DM and 1.51 Mg•ha-1 

DM were obtained in variants 

fertilized with N100P100K0 

kg•ha-1 applied annually and 30 

Mg•ha-1 of sheep manure applied 

at 2 years (table 3).

 
Table 3 

Influence of organic and mineral fertilization on dry matter production 

Variant 

DM Production (Mg·ha-1) 

First  

cut 
Second Cut TOTAL 

b1 (C) 0.28C 0.53C 0.81C 

b2 0.41 0.65 1.07 

b3 0.44* 0.77* 1.22* 

b4 0.48** 0.92*** 1.40** 

b5 0.37 0.82** 1.19* 

b6 0.43* 0.93*** 1.36** 

b7 0.50** 1.01*** 1.51*** 

LSD 0.01 0.13 0.20 0.33 

LSD 0.1 0.18 0.28 0.46 

LSD 0.5 0.26 0.39 0.65 
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After the determination of 

the floristic composition of the 

grassland from the studied 

experience, the type determined is 

Dichanthium ischaemum L. 

(Roberty), being the most 

widespread type of meadows 

derived as a result of abusive, 

irrational grazing and soil erosion. 

Analyzing the floristic structure of 

the meadow studied, following the 

application of organic fertilization 

and minerals correlated with the 

harvest phenophase, we notice 

changes in the level of the 

economic groups of plants (table 

4). 

 Regarding the evolution of 

the meadow type on the 

phenophases of harvesting, 

following the application of 

organic and mineral fertilization, 

we observe important changes, the 

dominant species, Dichanthium 

ischaemum L. (Roberty), 

registering significant decreases as 

intensified management applied, 

the share of Poaceae decreasing 

until to 33-40% in the full 

flowering phenophase of the 

dominant species (table 4).   

 Fabaceae react strongly 

with the application of fertilization 

doses, they increase their 

participation in all the variants 

harvested in the ear formation and 

full flowering phenophases of the 

dominant species (table 4).
 

Table 4  

The influence of organic and mineral fertilization on the floristic structure 

Variant 
b1 b2 b3 b4 b5 b6 b7 

Average vegetation coverage (%) 

Degree of vegetation 

coverage (%) 

a1 96 95 99 92 85 88 88 

a2 75 73 89 71 70 61 63 

a3 59 50 61 59 50 51 50 

Poaceae 

a1 75 78 77 79 73 70 70 

a2 55 56 60 52 50 47 49 

a3 40 37 35 37 33 36 37 

Fabaceae 

a1 1 + + + + + + 

a2 2 2 7 3 2 + + 

a3 5 2 6 7 3 5 5 

Forbs 

a1 20 17 22 13 12 18 18 

a2 18 15 22 16 18 14 14 

a3 14 11 20 15 14 10 8 

Species number 

a1 13 13 13 15 13 13 13 

a2 13 16 17 14 13 14 14 

a3 15 16 16 18 14 15 15 
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The percentage of 

participation of the plants from 

other botanical families in the 

vegetation cover is 8-22%, being 

determined by the type and doses 

of fertilizers used and by the 

harvest phenophase. In all variants 

was observed the presence of gaps 

as a result of eroded slope land, 

these being present in a large 

proportion in fertilized variants 

with sheep manure due to 

unfavorable climatic conditions 

that have reduced the accessibility 

of manure. 

Organic and mineral 

fertilization did not favor the 

increase species number in the 

vegetation cover, the studied 

meadow being in the first year of 

treatment. Another effect was the 

emergence of new species that 

were found in the vegetation cover 

of the experimental field, such as 

Chenopodium album L., 

Convolvulus arvensis L., 

Amaranthus retroflexus L. and 

Polygonum aviculare L., species 

found only in fertilized variants 

with sheep manure.
 

CONCLUSIONS 

  

The meadows of 

Dichanthium ischaemum L. 

(Roberty) responds favorably to 

the improvement of the nutrient 

regime in the soil, the level of 

phytomatous productions being 

influenced by the doses and the 

type of fertilizer in correlation 

with the pedoclimatic conditions 

of the studied stationary. 

Applied organic and 

mineral fertilization has 

significantly improved the 

production capacity of the 

Dichanthium ischaemum L. 

Roberty grassland from Moldova 

forest-steppe, regardless of the 

applied doses, with distinct and 

very significant differences 

compared to the unfertilized 

variant. 

 The best fertilization 

variants in both vegetation cycles 

proved to be the mineral fertilized 

variants with N100P100K0 kg•ha-

1 applied annually and organic by 

applying the dose of 30 Mg•ha-1 

of sheep manure applied at two 

years average production of 1.40 

Mg•ha-1 DM and 1.51 Mg•ha-1 

DM with very significant 

differences compared to 

unfertilized variant (control). 

 The results of the harvest 

phenophase showed that in the 

variants where the harvesting was 

been performed in the ear 

formation phenophase (control), 

the yields obtained at the two 

cycles were close to the variants 

where the harvesting took place in 

the full flowering phenophase. The 

results obtained do not recommend 

harvesting at the plant height of 

the dominant species of 15-18 cm, 

the yields being significantly 

lower in both cycles. Both 

harvesting in different 
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phenophases, but especially 

fertilization, led to the 

modification of structure of 

vegetation cover by favoring 

valuable species from fodder point 

of view. 

Following the results of 

this study can be recommended 

use of organic and mineral 

fertilizers on Dichanthium 

ischaemum L. Roberty meadows 

to obtain high yields.
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