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Abstract 

The installation of the type of meadow derived from Dichanthium ischaemum 

(L.) Roberty in our country has made this type of meadow to be studied in numerous 

aspects (floristic, ecological, improvement system, use mode, etc.), in order to raise the 

potential production and improving feed quality. Thorough knowledge and rational 

exploitation of this type of meadow is absolutely necessary. In this way, wide 

possibilities are opened for exploiting this type of meadows that has expended in the 

Moldavian Forest Steppe. The objectives of this study were to determine the influence 

of the harvesting phenophase and of the organo-mineral fertilization on the quality of 

forage obtained from a Dichanthium ischaemum (L.) Roberty meadow 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-harvesting at plants height of 15-18 cm, a2-harvesting at the ear 

formation (control), a3-harvesting to full flowering and fertilization with seven 

graduations: b1- unfertilized (control), b2- N50P50 kg/ha-1 annually, b3- N75P75 kg/ha-1 

annually, b4- N100P100 kg/ha-1 annually, b5-10 t/ha-1 sheep manure annually, b6-20 t/ha-1 

sheep manure annually and b7-30 t/ha-1 annually sheep manure applied at two years 

period. The results show that the quality of the feed can be substantially increased by 

applying complex measures to improve the conditions of growth and the development of 

plants. Thus, in addition to adjusting the soil trophic regime by applying organic or 

mineral fertilizers at optimum doses, the harvesting phenophase determines the 

quantitative and qualitative improvement of the obtained feed. The maturity stage of the 

meadow has a major influence on the quality of the forage. Thus, the delay of the 

phenophase has the effect of decreasing the quality characteristics, such as the protein 

content and the digestibility of the feed (increase of the content in ADF and NDF). 
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INTRODUCTION 

 

In present, the study of 

meadows by Dichanthium 

ischaemum (L.) Roberty in Romania 

and beyond, has become a special 

concern for researchers, considering 

the extension of this type derived 

from meadows. The specialized data 

mention that grasslands of old world 

bluestem (OWB) is the most 

common type derived meadows, 
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grazing resulted as a result of abuse, 

unreasonable and soil erosion 

(Vîntu et al., 2004; Teague et al., 

1996). 

Much of the permanent 

grassland of the Moldova Forest 

Steppe is in different stages of 

degradation and with a low 

productive yield. The practice of 

applying mineral and organic 

fertilizers has confirmed their 

efficiency on the productivity and 

quality of grassland ecosystems 

(Vîntu et al., 2006; Samuil et al., 

2010; Meluț, 2012). 

The chemical composition 

of the forage obtained from a 

Dichanhium ischaemum meadow 

varies throughout the vegetation 

period. Protein values are high at 

the beginning of the vegetation 

period to a grazing height of 35-40 

cm, having a decreasing tendency 

towards the end of the vegetation 

period (Teague et al., 1998; Allen 

and Brown, 2005). 

With the advancement of 

vegetation, there was a decrease in 

the raw protein content and an 

increase in the cell wall components 

(NDF, ADF, hemicellulose and 

cellulose) (Carvallo, 2008; Burns 

and Fisher, 2010; Burns and Fisher, 

2012). 

The quality of the forage is 

influenced by many factors, 

including the harvesting stage, 

growing conditions, as well as soil 

fertility (Dabo et al., 1987; Bumb  

et al., 2016).  Redfearn, 2003, 

shows that the highest crude protein 

content of Dichanthium ischaemum 

species is late spring - early summer 

(May-June) when the vegetative 

mass is in full formation. 

The composition and 

nutritional value of the feed changes 

during the growing period, with a 

decreasing tendency during the 

vegetation period (Basurto et al., 

2000). 

The knowledge and 

application of management 

practices of degraded grassland 

requires special attention to obtain a 

high yield and a sustainable quality 

of hay (Comakli et al., 2005; Mut et 

al., 2010). 

Thus, the present study aims 

to recommend the optimal 

harvesting phenophase of the 

meadow of Dichanthium 

ischaemum (L.) Roberty on 

different variants of organic and 

mineral fertilization on its quality. 

 
MATERIAL AND METHOD 

 

The experience was organized 

on a permanent grassland of 

Dichanthium ischaemum L. 

Roberty, situated in Moldovian 

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. The aim of the 

study was to analyze the influence 

of the harvesting phenophase under 



Nazare A. I. et al. 

Romanian Journal of Grassland and Forage Crops (2019) 20                                                   39 

 

the influence of organic and mineral 

fertilization at different doses on the 

quality of the feed obtained from a 

meadow of Dichanthium 

ischaemum, and the objectives were 

the determination quality indicators: 

plant crude protein (CP), NDF 

(neutral detergent fiber), ADF (acid 

detergent fiber) and calculate forage 

quality relative (RFQ). 

The experimental factors 

were represented by the harvesting 

stage, with three graduations: a1-

harvesting at plants height of 15-18 

cm, a2-harvesting at the ear 

formation (control) and a3-

harvesting to full flowering and 

fertilization with seven graduations: 

b1-unfertilized (control), b2-N50P50 

kg·ha
-1 

annually, b3-N75P75 kg·ha
-1 

annually, b4-N100P100 kg·ha
-1 

annually, b5-10 Mg ha
-1 

sheep 

manure applied annually, b6-20 

Mg·ha
-1 

sheep manure applied 

annually and b7-30 Mg·ha
-1 

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 (N20P20). The manure 

and mineral fertilizers were 

manually applied every year in the 

spring, at the beginning of plant 

growth. 

Nitrogen content was 

determined by Kjeldahl method, and 

NDF and ADF content were 

determined by Van Soest method. 

RFQ (Relative Forage Quality) was 

calculated using the Equation 1 

(Ward and Ondarza, 2008; Linn  

and Martin, 2012). 

The results were statisticaly 

analyzed by the analyses of variance 

and limit differences. We also 

determined the correlation equations 

and the significance of the square 

regression between the type of 

fertilization, harvesting pheophase 

and the feed content in CP and 

RFQ. 

23.1

120
))0124.0085,1(796,89898,4(

NDF
ADF

RFQ





Equation 1. Relative Forage Quality 

 
RESULTS AND DISCUSSION 

 

The valorification of this 

type of meadow, must begin by 

studying the vegetation in 

correlation with the seasonal 

conditions, in order to establish the 

productive potential, the quality of 

the forage but also the improvement 

measures. 

 Researchs in the field have 

shown that the stage of development 

at the time of harvesting is the most 

important factor that determines the 

quality of the feed. Therefore, 

choosing the harvesting moment is 

very important in obtaining quality 

forage. 

 Analyzing the influence of 

the studied factors on the crude 

protein content (table 1), it is found 

that the values of the forage content 

in CP are different, depending on 

the fertilization variants used, and at 

the same doses, depending on the 

harvesting phenophase. 
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Thus, harvesting at plants 

height of 15-18 cm caused 

significant, distinct and very 

significant increases of the crude 

protein content in relation to the 

unfertilized variant, the highest 

crude protein content, of 12.70 

g·100 g
-1

 DM being registered in the 

fertilized version with N100P100 

kg·ha-
1 

annually. As can be seen 

(table 1), in this early phenophase 

the forage has a high content of 

crude protein in the mineral 

fertilized experimental variants with 

very significant differences 

compared to the control variant.

 The values obtained in the 

other experimental variants 

organical fertilized with sheep 

manure at different doses (table 1), 

also show an increase of the crude 

protein content but with significant 

and distinctly significant differences 

compared to the mineral fertilized 

variants, fact due to the 

valorification inefficient of the 

applied fertilizer, as well as of the 

unfavorable climate conditions. 

Harvesting at the ear formation 

(control) phenophase had resulted in 

a slight decrease of the crude 

protein content, by 16.9% in the 

case of the fertilized variant with 

N100P100 kg·ha-
1 

annually and by 

17.6% in the case of the fertilized 

variant with, N100P100 kg·ha-
1 

annually compared to the first 

phenophase, the obtained values 

being 11.07 g·100 g
-1

 DM and 10.42 

g·100 g
-1

 DM respectively, with 

insignificant and distinctly 

significant differences compared to 

the control. A tendency to increase 

the raw protein content in the case 

of the fertilized variant with 30 

Mg·ha
-1

 of sheep manure applied at 

two years, where the value obtained 

was 11.77 g·100 g
-1

 DM with a very 

significant difference compared 

with the control variant (table 1). 

 When harvesting in full 

flowering phenophase, in contrast to 

the other two harvesting 

phenophases, we are witnessing a 

decrease in the raw protein content, 

the variants that have the highest 

protein content are those fertilized 

with N100P100 kg·ha-
1 

annually, with 

a value of 10.26 g·100 g
-1

 DM and 

N75P75 kg·ha-
1 

annually, with a 

value of 9.61 g·100 g
-1

 DM (table 

1). 

In this phenophase on the 

same fertilizated variant with 

N100P100 kg·ha-
1 

annually, the crude 

protein content decreased by 25.5% 

compared to the first phenophase 

and by 8.5% compared to the ear 

formation phenophase taken as a 

control. 

Also, the same aspect can be 

observed in the case of the N75P75 

kg·ha-
1 

annually fertilized variant, 

where the reduction of the crude 

protein content was 26% compared 

to the first phenophase and 8.4% 

compared to the ear formation 

phenophase taken as a control 

variant (table 1). Between the dose 

of NP applied and the feed content 

in PB, positive correlations were 

obtained for all the three harvested 

phenophases studied, the values of 

the regression coefficient being 

insignificant, significant and 

distinctly significant (figure 1).  
 



Nazare A. I. et al. 

Romanian Journal of Grassland and Forage Crops (2019) 20                                                   41 

 

 

Table 1 

The influence of the interaction between harvesting phenophase and fertilization on the 

forage quality 

Variant  

Quality parameters 

PB 

(g·100 g-1 

DM) 

NDF 

    (g·100 g-1 

DM) 

ADF 

 (g·100 g-1 

DM) 

RFQ 

a1 - 

harvesting 

at plants 

height of 

15-18 cm 

b1-unfertilized 10.9* 64.47ooo 39,29ooo 88,64** 

b2- N50P50 11.97*** 63.19ooo 39,04ooo 90,86*** 

b3- N75P75 12.11*** 62.84ooo 38,07ooo 93,05*** 

b4- N100P100 12.70*** 62.44ooo 37,27ooo 95,04*** 

b5-10 Mg·ha-1 sheep 

manure applied annually 
10.79* 65.00ooo 40,90ooo 85,22* 

b6-20 Mg·ha-1 sheep 

manure applied annually 
10.93* 64.13ooo 40,07ooo 87,80** 

b7-30 Mg·ha-1 sheep 

manure applied at 2 years 
11.08** 64.15ooo 39,23ooo 89,19** 

a2 – 

harvesting 

at the ear 

formation 

(C) 

b1-unfertilized (C) 9.63C 69.81C 42,79C 76,42C 

b2- N50P50 10.03 69.05 42,08o 78,38 

b3- N75P75 10.42 68.41oo 41,33ooo 80,30 

b4- N100P100 11.07** 67.76ooo 40,11ooo 83,03 

b5-10 Mg·ha-1 sheep 

manure applied annually 
9.86 69.99 41,92oo 77,57 

b6-20 Mg·ha-1 sheep 

manure applied annually 
10.96* 68.22oo 40,93ooo 81,16 

b7-30 Mg·ha-1 sheep 

manure applied at 2 years 
11.77*** 67.89ooo 40,18ooo 82,76 

a3 - 

harvesting 

to full 

flowering 

b1-unfertilized 8.25o 71.47** 44,80*** 71,58 

b2- N50P50 9.43 70.83* 43,09 74,86 

b3- N75P75 9.61 69.05 41,90oo 78,65 

b4- N100P100 10.26 68.81 40,77ooo 80,72 

b5-10 Mg·ha-1 sheep 

manure applied annually 
7.89oo 71.75*** 43,71** 72,96 

b6-20 Mg·ha-1 sheep 

manure applied annually 
8.40o 71.14* 42,86 74,89 

b7-30 Mg·ha-1 sheep 

manure applied at 2 years 
9.41 70.94* 42,71 75,32 

  

  LSD 0.01 1.88 1.81 0.95 14.20 

LSD 0.1 1.42 1.37 0.72 10.76 

LSD 0.5 1.06 1.02 0.54 8.03 

 

 

Significant and significant 

values of the regression coefficient 

were also obtained in the case of the 

correlation between the applied 

manure doses and the forage content 

in CP at all the three harvesting 

phenophases studied, with an 

increase in the CP content with the 

increase of applied manure doses 

(figure 2). 
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Figure 1. Regression curve between NP dose (kg·ha-1) and CP content 

 

Figure 2. Regression curve between the amount of sheep manure applied (Mg·ha-1)  

and the CP content 

 

Harvesting in different 

phenophases, as well as the 

administration of organic and 

mineral fertilizers had produced 

important changes regarding the 

forage content in ADF and NDF 

obtained from the Dichanthium 

ischaemum grassland (table 1).  

Analyzing the influence of 

the studied factors on the content of 

the forage in the NDF (table 1), we 

observe that the harvesting at plants 

height of 15-18 cm caused a 

decrease of the NDF values in most 

experimental variants,  the negative 

differences between the unfertilized 

variant and the fertilized variants 

being very significant. It is 

noteworthy in this phenophase a 

decrease of the forage content in 

NDF with increasing doses of NP, 

but also a slight increase in the 

organic fertilized variants with 

sheep manure in different doses, this 
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being due to the poor assimilation 

by the plants of the fertilizers under 

conditions unfavorable climates, 

this aspect being observed also in 

the ADF content of the forage (table 

1). 

The results obtained in the 

other two phenophases studied 

(harvesting at the ear formation and 

harvesting to full flowering), also 

highlight the decrease of the content 

of plants in NDF in the fertilized 

variants compared to the 

unfertilized variant, but also an 

increase of the NDF values due to 

the stage development in which the 

plant advances in vegetation (table 

1). From the results obtained on the 

ADF content of the forage, 

following the application of the 

organic and mineral fertilization, a 

decrease of the values of this 

parameter is observed in most of the 

fertilized variants studied compared 

to the control variant, the 

differences being statistically 

ensured (table 1). However, there is 

a tendency to increase the content 

values in ADF, as the plants grow in 

the vegetation and accumulate cell 

walls (lignin and cellulose). 

The results regarding the 

relative qualitative value of the 

forage (RFQ) (table 1), show us that 

the RFQ values of the forage 

obtained from the permanent 

grassland were influenced by the 

applied fertilization, but especially 

by the harvesting phenophase, with 

distinct and very significant 

differences significant in relation to 

the control variant. 

The highest RFQ value of 

95.04 was obtained in the variant 

harvested at the plants height of 15-

18 cm fertilized with N100P100 

kg·ha-
1 

annually, with an increase 

compared to the unfertilized variant 

taken as a control of 24.4%. 

To be observed (table 1) 

higher values of RFQ in the first 

phenophase to be harvested at plants 

height of 15-18 cm in all 

experimental variants, with 

significant, distinct and very 

significant differences from the 

control.  

The relative qualitative 

forage value (RFQ) showed a 

general tendency of increase with 

the increase of the applied NP 

doses, correlating significantly with 

these values (figure 3). 

Also, the relative qualitative 

value of forage (RFQ) showed the 

same general tendency of growth 

and with the increase of the doses of 

applied sheep manure, correlating 

insignificantly and significantly 

with these values (figure 4). 

According to the results of 

the RFQ correlated with the forage 

content in ADF and NDF (table 1), 

it can be seen that the forage has a 

medium quality in the first 

phenophase in which the harvesting 

was made at the plants height of 15-

18 cm based on fertilization system 

applied, the relative qualitative 

value of the forage diminishing with 

the advancement of plant species in 

vegetation. 
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Figure 3. Regression curve between NP dose (kg·ha

-1
) and RFQ 

 

Figure 4. Regression curve between the amount of sheep manure applied 

(Mg·ha
-1

) and RFQ 
  

CONCLUSIONS 
    

Researches carried out in our 

country as well as abroad have 

shown that the quality of the forage 

is conditioned by several factors, 

among which: harvesting 

phenophase, fertilization system and 

climate conditions. 

 The results obtained 

regarding the influence of the 

harvesting phenophase on the 

quality of the forage obtained from 

a Dichanthium ischaemum meadow, 

have clearly demonstrated the 

positive influence that the 

harvesting phenophase has on the 

quality of the forage, especially in 

the phenophase in which the 

harvesting was carried out at plant 

height of 15-18 cm, where the 

qualitative parameters have 
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registered high values, the quality 

diminishing with the advancement 

of the species in vegetation. 

 Also, the results of the study 

highlight the positive influence of 

the organic and mineral fertilizers 

that led to an improvement of the 

chemical composition by increasing 

the content in crude protein, as well 

as the decrease in the content in cell 

walls (ADF and NDF). 

The harvesting phenophase 

as well as the applied fertilization 

system positively influenced the 

relative qualitative value of the 

forage (RFQ) with significant, 

distinct and very significant 

increases, compared to the control 

variants, the value of the relative 

quality of the forage being medium 

(quality class 3) in phenophase in 

which the harvested was performed 

at the plants height of 15-18 cm. 

 As plants advance in 

vegetation, the feed becomes more 

fibrous, reducing the relative 

qualitative value of the forage.
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