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ABSTRACT 

Guinea grass plant (Panicum maximum) is a perennial plant that stays in the soil for 8 to 10 years 
and belongs to the Poaceae family. Guinea grass is a typical fodder crop highly productive, especially 
with climate change conditions. At Cairo's "Sadat" Research Farm, which is connected to the Faculty of 
Agriculture at Al-Azhar University, a study was carried out, to evaluate the use of A. pinnata (AE) and 
vermicompost extracts (VE) as biostimulants on the guinea grass plant (Panicum maximum). The 
experiment consisted of eight treatments (T1, AE 10% - T2, VE 10% - T3, AE 20% - T4, VE 20% - T5, AE 
and VE 10% - T6, AE and VE 20% - T7, without any fertilizers and T8, chemical fertilizers. In 
comparison to other concentrations of the biostimulants used, the results indicated that the use of 
biostimulants from A. binate and vermicompost extracts at a concentration of 20% of each together 
gave the highest values in the fresh and dry forage yield as well as the highest values in the 
percentage of protein during the two seasons. 

Keywords: Organic farming; guinea grass (Panicum maximum); biostimulants; Azolla pinnata; 
vermicompost.

INTRODUCTION 

Panicum or guinea grass (Panicum maximum 
is a perennial plant that stays in the soil for 8 to 
10 years and belongs to the Poaceae family. 
Panicum is a typical fodder crop, especially 
with climate change conditions. It is highly 
productive, producing 10 to 12 tons of dry 
matter, and its protein content reaches 16%. It 
can be fed to animals in its fresh form and in 
the form of silage, and it can be dried for 
several days and fed as a dry matter. It 
increases the productivity of dairy animals and 
is very good with goats, sheep, etc. Guinea 
grass tolerates soil salinity, irrigation with 
salty water, and high temperatures and is 
described as a climate-smart crop (Muir and 
Jank, 2004). 

Materials other than fertilizers known as 
bio stimulants, when given in small amounts, 
encourage plant growth. There are numerous 
formulations and chemical variations for 
biostimulants. The most popular ingredients 
include humic substances (humic and fulvic 
acids), vermicompost and its derivatives, 
seaweed extracts, cyanobacteria and azolla, as 
well as beneficial bacteria & fungi (Kauffman 
et al., 2007). 

Vermicompost tea is one of the most 
important growth stimulants for various 
plants. Additionally, it is abundant in a special 
kind of advantageous bacteria that can 
facilitate plant nutrients, enhancing plant 
development and productivity. (Yatoo et al., 
2021). 

Because liquid forms of vermicompost 
derivatives may reach the target area of the 
plant above ground through foliar spray and 
the underground rhizosphere section of the 
plant through soil drench, they are more 
effective than solid forms. To get the best 
results for controlling pests and diseases as 
well as, more importantly, for soil health and 
plant growth, vermicompost derivatives can 
be used alone or combined with solid 
vermicompost, fertilizer, or any other organic 
material in the soil (Sulaiman and Mohamed, 
2020). 

Azolla extract is used as a foliar fertilizer 
and bio-stimulant in a number of crops such as 
tomatoes and corn (Zea mays) (Hanafy and El-
Emary, 2018 & Maswada et al., 2021). Its use 
with corn in conditions of water stress led to 
maintaining productivity, and the decrease in 
yield was slight compared to cultivation under 
normal conditions (Maswada et al., 2021). 

The aim of this study is to evaluate the use 
of some biostimulants on the Panicum or 
guinea grass (Panicum maximum) plant grown 
in sandy soil under organic farming 
conditions. 

MATERIALS AND METHODS 

Source of Panicum maximum seeds  

Guinea grass (Panicum maximum cv. Super 
Mombasa F1) seeds were bought from 
Agrimax Group Company, Saudi Arabia .The 
seeds were sown in cell plug trays within a 
cultivation chamber at 24°C. 

https://www.sciencedirect.com/science/article/pii/S0304423815301850#bib0230
https://www.sciencedirect.com/science/article/pii/S0304423815301850#bib0230
https://www.researchgate.net/profile/Intan-Che-Sulaiman?_sg%5B0%5D=UqTNIXLZHRaV7HaM5STL6ouIhtCUa1y9goVKFEP6ZgN2MY3yDA5HEjHTd1nl9SCgwJ-47Zw.v--gj-puMjwOqEY1aYX3o0Fq8pyW-utTfssE_LfOZ30tQTJLkX5Yzb2FrFm-bQ_iyfWPr3mvRjtH424DjPyu6A&_sg%5B1%5D=lMBbNZgIT1PnQlX8eURDz8IJJcE9NP43eCiz6Sk-QgzHcRgZUiBc7xnU3NuO1kDecjTNx0M.z3P2PtzgncnbNWAh9dPmEMJRKEr9q4DJLlilBa_A0fTXKvmZxo1JR85m9cfb9znoo86CSs8HD9va5mG31SwpeQ&_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicG9zaXRpb24iOiJwYWdlSGVhZGVyIn19
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Preparation of biostimulants  

Two biostimulants were used in this study. 
Azolla pinnate, which obtained from Soils, 
Water and Environment Research Institute, 
Agricultural Research Center, Giza, Egypt. 
Vermicompost which obtained from Organic 
Experimental Farm of Environment and Bio-
Agriculture Department, Faculty of 
Agriculture, Al- Azhar University, Cairo, 
Egypt. The chemical analysis for the two types 
of crude and extracts biostimulants (Azolla 
pinnate and vermicompost) were performed at 
Soils, Water and Environment Research 
Institute, Agricultural Research Center, Giza, 
Egypt and displayed in Table (1 and 2). 

Extracts of both biostimulants were used. 
Using an air pump, 100 g of vermicompost 
extract (VE) was soaked in 400 ml of distilled 
water for 24 hours to create concentrations that 
were then made into water extracts, whereas, 
Azolla pinnate extract (AE) extraction were 
performed according to Taha and El-Shahat 
(2017) with some of minor modifications. 
Aqueous extracts of A. pinnate prepared by 
weighted 100 g of Azolla fresh and soaked in 
400 ml of sterile distilled water at rate of 1:4 
(w/v) then very little crushed, then mixed till a 
suspension is produced. The resulting 
suspension, which was filtered through muslin 
fabric, is the Azolla extract (AE), which P. 
maxima seedlings will be sprayed with foliarly. 
Two concentrations of both biostimulants 
water extracts were used as 10 and 20% (20ml 
water extract dissolved in 80 ml distilled water 
– 20%) and combinations of each concentration 
of Vermicompost extract (VE) with each 
concentration of   A. pinnate extract (AE). 

Effect of different treatments application on 
herbage yield of Panicum maximum (t/f) 
during two seasons 2020/2021 – 2021/2022 

Field experiment preparation 

The field experiment was carried out on 
guinea grass (Panicum maximum cv. Super 
Mombasa F1) plants during two seasons of  
2020/2021 and 2021/2022 at the Experimental 
Farm of Faculty of Agriculture, Al- Azhar 
University, Sadat City, El-Menofia 
Governorate, north of Egypt (latitude: 
30°25'18"N, and longitude: 30°32'40"E), in 
order to production of guinea grass under 
organic farming systems and investigate 
organic treatments influence on vegetative 
growth, yield and quality of guinea grass crop. 

Soil received compost before plantation 
(Narmhikaa et al., 2019) which was obtained 
from Alfayrouz Company, Beheira 

Governorate, Egypt. With tillage establishment 
followed by the incorporation of compost at 
rate 25 t ha−1. The soil and compost underwent 
physical and chemical investigation at the 
Soils, Water and Environment Research 
Institute, Agricultural Research Center, Giza, 
Egypt. The results are displayed in Tables 3 
and 4. The Experimental plot was divided into 
plots of 6m2 (3.0×2.0 m) to include 15 plants 
each. 'Mombasa' grass was sown in June 2020 
after preparation of seedlings. Using the 
greenhouse at the Organic Experimental Farm 
of Environmental and Bio-Agriculture 
Department, Faculty of Agriculture, Al-Azhar 
University, Cairo, Egypt, (30°03′12" N and 
31°19′05.2" E) and elevation of 92 meters above 
sea level, the seedlings were prepared over the 
course of two seasons, 2020/2021 and 
2021/2022.  

In the field and in each cutting, three plants 
randomly selected from 6m2 and each subplot 
were hand-clipped to 10 cm from the soil level. 
These samples were collected in paper bags, 
and kept in the shade. They were weighed 
before and after drying. To get a consistent 
weight, these samples were oven dried 
separately at 60ºC. 

Experimental Design 

Land was ploughed and leveled. 
Subsequently experimental plots were 
prepared and each plot size was (6m2).The 
experiment consisted of eight treatments 
(T1,Azolla extract 10% at the rate of 300L/fa-1 - 
T2 ,vermicompost tea 10% at the rate of 
300L/fa-1 - T3, Azolla extract 20% at the rate of 
300L/fa-1 - T4, vermicompost tea 20% at the rate 
of 300 L/fa-1 -  T5, Azolla extract and 
vermicompost tea10% at the rate of 300L/fa-1 - 
T6,  Azolla extract and vermicompost tea 20% 
at the rate of 300L/fa-1  - T7, without any 
fertilizers and  T8, chemical fertilizers with 
N:P:K (15:15:15) at the rate of 200 kg/h-1 ( 
Michael, D. et al., 2014)) and was laid out in a 
Randomized Complete Block Design (RCBD) 
with three replication. Chemical treatment 
added in soil during seedling planting and it 
was sprayed on the plant's foliage, like other 
treatments. The plants were irrigated using 
drip hoses twice a week in summer and once a 
week in winter. 

Chemical analysis of Panicum maximum  

To find out how treatments affected the 
main chemical components of Panicum 
maximum leaves, chemical analysis was done. 
These assays were performed on 50 grams of 
dried Panicum maximum leaves. The main 
chemical components—protein, fat, 
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carbohydrate, moisture, fiber, and ash—were 
calculated to have the following values. 
Sample percentages were calculated using 
NIRA (2013) FOSS 1650-D analyzers. 

Statistical Analysis. 

After being gathered, the data set with the 
characteristics under study was statistically 
analyzed. One way ANOVA test and Duncan’s 
multiple rang test were used to treatments 
comparison using XLSTAT software 2016. 

RESULTS  

Effect of different treatments application on 
herbage yield of Panicum maximum (t/f) 
during two seasons 2020/2021 – 2021/2022 in 
the field: 

Table 5 shows the effect of the foliar spray 
of biostimulants extract on herbage yield of P. 
maximum. There significant (P<0.05) differences 
among the parameters measured during first 
and second season. Based on Table 5, T6 
(AE&VE 20%) gave the highest values of fresh 
forage yield at 4.55  and 2.23 t/f in the first cut 
during the first and second season, 
respectively, followed by  T8 (chemical 
fertilizers) at 2.31 and 1.94 t/f in the first cut 
during the first and second season, 
respectively when compared to other 
treatments. Similarly, Table 5 showed that, T6 
(AE&VE 20%) gave the highest values of dry 
forage yield at 0.98 and 0.54 t/f in the first cut 
during the first and second season, 
respectively, followed by T8 (chemical 
fertilizers) at 0.49 and 0.50 t/f in the first cut 
during the first and second season, 
respectively when compared to other 
treatments. On the other hand, Table 5 showed 
that, T8 (chemical fertilizers)  gave the highest 
values of fresh forage yield at 8.98, 8.09, 5.13, 
4.15 and 0.71 t/f in the second, third, fourth, 
fifth and sixth cut during the first season, 
respectively, followed by  T6 (AE&VE 20%), T5 
(AE&VE 10%), T3 (AE 20%), T4 (VE 20%), T1 
(AE 10%) and T2 (VE 10%), respectively. T7 
(without fertilizers) showed the lowest values 
fresh forage yield in all cuts during the first 
season. Also, T8 (chemical fertilizers)  gave the 
highest values of dry forage yield at 2.12, 2.02, 
1.19, 0.94 and 0.17 t/f in the second, third, 
fourth, fifth and sixth cut during the first 
season, respectively, followed by  T6 (AE&VE 
20%), T5 (AE&VE 10%), T3 (AE 20%), T4 (VE 
20%), T1 (AE 10%) and T2 (VE 10%), 
respectively. T7 (without fertilizers) showed 
the lowest values of dry forage yield in all cuts 
during the first season. Similarly, Table 5 
showed that, T8 (chemical fertilizers)  gave the 

highest values of fresh and dry forage yield in 
the second, third, fourth, fifth and sixth cut 
during the second season, respectively, 
followed by  T6 (AE&VE 20%), T5 (AE&VE 
10%), T3 (AE 20%), T4 (VE 20%), T1 (AE 10%) 
and T2 (VE 10%), respectively. T7 (without 
fertilizers) showed the lowest values fresh and 
dry forage yield in all cuts during the second 
season.  

Also, Table 5 shows the effect of the foliar 
spray of biostimulants extract on total yield of 
P. maximum during the first and second season. 
There significant (P<0.05) differences among 
the treatments.  Based on Table 3, T8 (chemical 
fertilizers) gave the highest values of total 
fresh and dry forage yield at 29.37 and 6.93 t/f 
during the first season & 23.92 and 5.78 t/f 
during the second season respectively, 
followed by T6 (AE&VE 20%), T5 (AE&VE 
10%), T3 (AE 20%), T4 (VE 20%), T1 (AE 10%) 
and T2 (VE 10%), respectively. T7 (without 
fertilizers) showed the lowest values of total 
fresh dry forage yield during the first and 
second season. 

Chemical composition 

There significant (P<0.05) differences 
among the treatments at averages crud protein 
percentage during first and second season. 
Whereas there no significant differences 
among the treatments at other chemical 
properties. Based on Table 6 T8 (chemical 
fertilizers) gave the highest values of crud 
protein percentage at 18.53 and 21.64 % during 
the first and second seasons, respectively 
followed by T6 (AE&VE 20%) at 17.62 and 
20.64 % during the first and second seasons, 
respectively when compared to other 
treatments. Then, followed by T5 (AE&VE 
10%), T3 (AE 20%), T4 (VE 20%), T1 (AE 10%) 
and T2 (VE 10%), respectively. T7 (without 
fertilizers) showed the lowest values crud 
protein percentage during the first and second 
season. 

DISCUSSION 

From previous results it is clear that 
enhancement was observed in the growth and 
yield production of P. maximum during two 
seasons following foliar application with 
Azolla or vermicompost extracts, especially 
when applying mixing treatments with Azolla 
pinnata and vermicompost extracts at the 
highest concentration.  

Numerous studies have already examined 
the use of Azolla as a compost or soil 
supplement in green manure to increase crop 
productivity. On the other hand, not much is 
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known about the foliar application of Azolla 
extract, especially in organic farming. Azolla 
contributes to the synthesis of vitamins and the 
availability of macronutrients, which might 
vary over time with an average of 8.3% K and 
0.6% Mg. There is a dearth of research on the 
effects of AE foliar spray on plant 
performance, despite the fact that numerous 
academics have written about the use of Azolla 
as compost or soil enrichment (El-Serafy et al., 
2021). 

Applying A. pinnata and A. caroliniana as 
biofertilizers improved cowpea yield in 
greenhouse settings (Ismail, 2017). Similarly, 
when the seeds were soaked in the 
corresponding concentration 24 hours before 
sowing, Azolla biofertilizers improved the 
biochemical characteristics of commercial 
tomatoes (Alisa) (Hanafy and El-Emary, 2018). 
The chamomile plant's shoot fresh and dry 
weights, number of branches per plant, and 
height were all significantly increased by 
Azolla treatments. By boosting the active 
ingredients of chamomile plants grown in 
sandy soil, (Rabie et al., 2020) found that Azolla 
extract applied topically (azolla spray) 
improved yield production and had a positive 
impact on chemical constituents. According to 
(El-Serafy et al., 2021), foliar spraying of 
extracts from Azolla and Moringa leaves 
increased the amount of total carbohydrates in 
quinoa seeds. The protein and carbohydrate 
content of Azolla and Moringa leaves may be 
responsible for the protein and carbohydrate 
buildup in quinoa seeds after extract 
treatments. 

However, vermicomposting is a natural 
process in which waste material with hard 
structures is transformed into compost by 
earthworms. Compost made from this 
environmentally friendly approach is widely 
and traditionally used as a natural fertilizer to 
promote plant development. The Latin words 
for "worm" are the source of the prefix 
"vermis." Earthworms are crucial to the 
vermicomposting process because they help 
transform biodegradable organic matter into 
superior manure. Exoenzymes produced by 
earthworm gut bacteria aid in the breakdown 
of organic matter into forms of nutrients that 
are suitable for plant growth. The earthworm 
stomach has been described as a movable 
anoxic micro zone rich in easily degradable 
organic compounds, containing products of 
microbial fermentation (Drake and Horn, 
2007).The existing empirical evidence suggests 
that vermicompost and its derivatives contain 
humic acids, nutrients, earthworm excretions, 

rich microbial populations, growth hormones 
and enzymes, which help crops withstand a 
wide range of abiotic and biotic stresses 
(Vambe et al., 2023). 

Liquids obtained by vermicomposting, 
according to Quaik and Ibrahim (2013), 
include important nutrients that support plant 
growth. The combination of 50% compost, 25% 
compost tea, and 25% vermicompost tea 
utilized by EL-Shaieny et al. (2022) had a 
greater nutrient content and significantly 
affected the productivity of onion plants as 
well as the characteristics of the soil. 

CONCLUSION 

In conclusion, the biostimulants as Azolla 
pinnata and vermicompost extract are having 
good stimulating activity on Panicum maximum 
plants. The extracts act as a desirable biological 
and alternatives to chemical fertilizer in 
organic farming. The biostimulants extracts are 
nontoxic, harmless and effective to all plants 
for attaining better germination, growth and 
yield. So we have to take necessary steps to 
apply them in large scale, especially in organic 
farming. 
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Table 1: The chemical analysis for the two types of crude biostimulants (A. pinnate and vermicompost) 
Characters Vermicompost A. pinnate 

Organic carbon (%) 11.8 52.19 
Organic matter (%) 20.39 89.99 

C / N ratio 1 : 15 1 : 18 
pH 7.1 5.61 

EC (dS/m) 0.6 0.32 
Total nitrogen % 0.80 2.89 

N (ammonium) ppm 12 81.00 
N (nitrate) ppm 71 0.00 

Total phosphor % 1.61 0.17 
Total potassium 0.11 0.27 

Ash % 79.61 10.01 
Humidity (%) 13 95 

Weight per m3 (kg) 870 - 
Nematode No No 

Weed seeds No No 
Parasites No No 

  

Table 2: The chemical properties for the two types of biostimulants extract (A. pinnate and 
Vermicompost extracts). 

Characters Vermicompost (VE) A. pinnate (AE) 
C / N ratio 1 : 35 - 

pH 7.64 5.57 
EC (dS/m) 0.36 0.1 

Total nitrogen % 0.35 6.13 
N (ammonium) % - 1.04 

N (nitrate) % - 0.24 
Total phosphor (ppm) 54 - 
Total potassium (ppm) 179 - 

Mg (mg/L) 53.0 15.0 
Ca (mg/L) 152.0 45.0 
Cu (mg/L) 3.4 28.4 
Zn (mg/L) 1.9 1.7 
Fe (mg/L) 0.2 3.5 
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Table 3: Physical and chemical properties of sandy soil used in the experiment before application of different treatments. 

Table 4: The chemical properties for compost used in the experiment 
Compost characters 

Organic 
carbon 

(%) 

Organic 
matter 

(%) 

C / 
N 

ratio 
pH 

EC 
(dS/m) 

Total 
nitrogen 

% 

N 
(ammonium) 

ppm 

N 
(nitrate) 

ppm 

Total 
phosphor % 

Total 
potassium 

Ash 
% 

Humidity 
(%) 

Weight 
per m3 

(kg) 
Nematode 

Weed 
seeds 

Parasites 

29.0 50.01 1 : 24 7.8 3.4 1.2 86 51 1.24 2.68 49.99 35 710 No No No 

 

Soil 
characteristics 

Particle size distribution (%) Chemical analyses Soluble cations (mol l−1) Soluble anions (mol l−1) Available nutrients (mg kg−1) 

Sand Silt Clay 
Texture 

class 
CaCO3 

(%) 
pH 

EC 
(dS/m) 

Ca 
++ 

Mg 
++ 

Na 
++ 

K ++ 
CO3 

-- 
HCO3 

-- 
Cl 

- 
SO4 - N P K Fe Cu Z Mn 

Values 88.08 4.00 07.92 
Lomy 
sand 

0.5 7.7 2.1 6 2.2 12.2 0.6 - 0.8 5 15.6 20 24 160 1.96 0.12 0.22 0.97 
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Table 5: Effect of different treatments application on herbage yield of Panicum maximum (t/f) during 
two seasons 2020/2021 and 2021/2022  

Means followed by the same letter are not significantly different at the probability level (P<0.05) 

Treat S 
Weight 

(t/f) 

Number of cut Total weight 

cut 1 cut 2 cut 3 cut 4 cut 5 cut 6 
in season 

(T/F) 

A10 

S1 
Fresh 2.18±0.05 b 6.34±0.35 b 4.19±0.20 cd 1.95±0.17 bc 1.36±0.15 bc 0.28±0.02 b 16.31±0.72 E 

Dry 0.50±0.01 b 1.43±0.13 b 0.98±0.03 c 0.47±0.04 bc 0.32±0.03 bc 0.07±0.00 bc 3.77±0.20 E 

S2 
Fresh 1.48±0.08 a 5.63±0.43 ab 4.40±0.26 b 1.51±0.04 b 0.49±0.04 c 0.31±0.04 b 13.82±0.59 EF 

Dry 0.37±0.02 b 1.33±0.10 b 1.08±0.08 b 0.37±0.01 b 0.11±0.01 de 0.07±0.01 b 3.33±0.16 DE 

V10 

S1 
Fresh 2.25±0.03 b 6.29±0.32 b 3.74±0.13 d 1.90±0.13 bc 1.29±0.10 bc 0.25±0.01 b 15.72±0.00 E 

Dry 0.49±0.01 b 1.36±0.06 b 0.96±0.03 c 0.45±0.03 bc 0.29±0.02 bc 0.06±0.00 bc 3.61±0.08 E 

S2 
Fresh 1.60±0.11 a 5.30±0.57 b 4.15±0.26 b 1.34±0.02 b 0.49±0.02 c 0.27±0.02 b 13.15±0.66 F 

Dry 0.40±0.03 ab 1.28±0.15 b 0.99±0.07 b 0.32±0.01 b 0.11±0.00 e 0.07±0.01 b 3.17±0.17 E 

A20 

S1 
Fresh 4.12±0.14 a 8.29±0.59 ab 5.03±0.20 bcd 2.54±0.16 b 1.91±0.14 b 0.37±0.01 b 22.26±0.62 C 

Dry 0.92±0.03 a 1.97±0.15 a 1.37±0.06 b 0.64±0.05 b 0.45±0.03 b 0.09±0.00 bc 5.44±0.16 C 

S2 
Fresh 1.76±0.11 a 7.16±0.66 ab 4.57±0.29 b 1.61±0.02 b 0.57±0.04 c 0.33±0.03 b 16.00±0.54 CD 

Dry 0.42±0.02 ab 1.67±0.16 ab 1.16±0.07 b 0.39±0.01 b 0.13±0.01 cd 0.08±0.01 b 3.85±0.14 CD 

V20 

S1 
Fresh 2.52±0.16 b 7.11±0.45 ab 5.99±0.18 abc 2.26±0.19 b 1.71±0.14 bc 0.31±0.02 b 19.90±0.45 D 

Dry 0.55±0.04 b 1.70±0.14 ab 1.46±0.10 b 0.56±0.05 b 0.42±0.04 b 0.08±0.01 bc 4.77±0.14 D 

S2 
Fresh 1.84±0.08 a 6.64±0.38 ab 4.56±0.49 b 1.54±0.02 b 0.56±0.04 c 0.33±0.04 b 15.47±0.79 DE 

Dry 0.45±0.02 ab 1.56±0.06 ab 1.11±0.12 b 0.37±0.01 b 0.13±0.01 cde 0.08±0.01 b 3.70±0.18 DE 

AV10 

S1 
Fresh 4.23±0.08 a 8.94±0.37 a 6.91±0.20 ab 2.76±0.52 b 1.93±0.14 b 0.40±0.01 b 25.17±0.89 B 

Dry 0.92±0.02 a 1.97±0.04 a 1.67±0.10 ab 0.65±0.12 b 0.46±0.03 b 0.09±0.00 bc 5.76±0.17 BC 

S2 
Fresh 2.13±0.20 a 7.22±0.85 ab 5.88±0.23 ab 1.69±0.12 b 0.57±0.03 c 0.35±0.01 b 17.84±0.98 BC 

Dry 0.52±0.04 ab 1.68±0.21 ab 1.45±0.07 ab 0.40±0.02 b 0.14±0.01 c 0.09±0.01 b 4.28±0.25 BC 

AV20 

S1 
Fresh 4.55±0.16 a 8.95±0.50 a 7.72±0.40 a 2.83±0.14 b 1.96±0.02 b 0.45±0.08 b 26.46±0.77 B 

Dry 0.98±0.04 a 1.99±0.07 a 1.95±0.13 a 0.73±0.05 b 0.46±0.01 b 0.11±0.02 b 6.22±0.19 B 

S2 
Fresh 2.23±0.19 a 7.27±0.86 ab 5.89±0.26 ab 1.71±0.13 b 0.71±0.09 b 0.45±0.03 ab 18.26±0.50 B 

Dry 0.54±0.04 a 1.74±0.22 ab 1.46±0.06 ab 0.42±0.02 b 0.17±0.02 b 0.12±0.01 b 4.45±0.15 B 

W. 

S1 
Fresh 1.97±0.11 b 1,93±0.24 c 0.87±0.07 e 0.31±0.03 c 0.75±0.04 c 0.17±0.01 b 4.07±0.23 F 

Dry 0.47±0.03 b 0.41±0.05 c 0.25±0.02 d 0.07±0.01 c 0.16±0.01 c 0.04±0.00 c 1.40±0.05 F 

S2 
Fresh 0.53±0.15 a 3.40±0.41 b 1.55±0.10 c 0.34±0.03 c 0.10±0.01 d 0.21±0.01 b 6.13±0.51 G 

Dry 0.13±0.03 c 0.84±0.10 b 0.33±0.02 c 0.08±0.01 c 0.02±0.00 f 0.05±0.00 b 1.45±0.12 F 

Ch. 

S1 
Fresh 2.31±0.08 b 8.98±0.19 a 8.09±0.87 a 5.13±0.54 a 4.15±0.32 a 0.71±0.07 a 29.37±1.40 A 

Dry 0.49±0.02 b 2.12±0.10 a 2.02±0.14 a 1.19±0.12 a 0.94±0.08 a 0.17±0.02 a 6.93±0.31 A 

S2 
Fresh 1.94±0.06 a 9.50±0.68 a 7.53±0.70 a 3.12±0.21 a 1.14±0.12 a 0.69±0.09 a 23.92±0.87 A 

Dry 0.50±0.02 ab 2.33±0.19 a 1.76±0.17 a 0.74±0.04 a 0.28±0.03 a 0.17±0.02 b 5.78±0.23 A 
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Table 6: Effect of different treatments application on chemical composition of Panicum maximum during two seasons 2020/2021 and 2021 /2022. 

Means followed by the same letter are not significantly different at the probability level (P<0.05) 

Characteristics Season 

Treatments 

A10 V10 A20 V20 AV10 AV20 W. Ch. 

Fat% 
S1 1.24±0.20 a 1.52±0.34 a 1.22±0.16 a 1.67±0.59 a 1.31±0.25 A 2.03±0.90 a 1.34±0.32 a 1.47±0.51 a 

S2 3.19±1.43 a 3.01±1.68 a 2.66±1.03 a 3.16±1.44 a 2.00±0.66 a 2.13±0.55 a 3.11±1.24 a 2.86±0.88 a 

Moisture % 
S1 7.60±0.21 a 7.64±0.28 a 7.76±0.43 a 7.84±0.29 a 7.96±0.31 a 7.75±0.27 a 7.69±0.35 a 7.90±0.29 a 

S2 7.93±0.24 a 8.18±0.33 a 7.97±0.31 a 8.31±0.28 a 7.89±0.22 a 8.33±0.12 a 7.70±0.24 a 8.42±0.53 a 

Crud Protein % 
S1 14.84±0.97 ab 14.46±0.85 ab 15.81±1.22 ab 15.42±1.16 ab 16.23±1.32 ab 17.62±1.81 ab 13.50±0.70 b 18.53±1.53 a 

S2 17.81±0.89 bcd 17.15±0.83 cd 19.03±1.01 abcd 18.69±1.00 abcd 20.12±1.22 abc 20.64±1.31 ab 15.73±0.59 d 21.64±1.42 a 

Ash % 
S1 8.86±0.32 a 8.45±0.35 a 9.04±0.30 a 8.33±0.18 a 8.97±0.42 a 8.90±0.29 a 9.14±0.10 a 8.43±0.43 a 

S2 9.23±0.31 a 9.12±0.30 a 9.59±0.55 a 9.88±0.84 a 9.38±0.41 a 9.62±0.49 a 9.63±0.52 a 9.91±0.70 a 

Fiber % 
S1 23.33±0.64 a 22.39±1.02 a 22.61±0.53 a 21.97±0.59 a 22.53±1.34 a 23.59±1.36 a 23.02±0.57 a 22.43±0.65 a 

S2 24.67±1.15 a 24.15±1.06 a 22.58±1.08 a 24.38±0.52 a 23.96±0.95 a 25.17±1.13 a 23.62±0.55 a 24.67±1.65 a 

Carbohydrate % 
S1 44.14±1.44 a 45.54±1.24 a 43.56±1.34 a 44.78±2.19 a 43.00±2.80 a 40.13±4.12 a 45.32±1.14 a 41.24±3.04 a 

S2 37.17±3.59 a 38.40±3.56 a 38.18±3.40 a 35.58±3.49 a 36.64±2.88 a 34.12±3.26 a 40.21±2.46 a 32.50±4.51 a 
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نتاجيةننباتنإلبونيكامننننمونننتحسين  Azolla بيناتانننإلأزولنننمننننإلحيويةنننإلمنشطاتنننبعضنننباس تخدإمننن (Panicum maximum)ننوإ 
pinnata نإلدوديننوإلسمادن

 ,نمحمدنسعيدنإلعنانى,نخالدنمحمدنغانن*نننحسينورسمىنحسين

 قسمنإلبيئةنوإلزرإعةنإلحيوية,نكليةنإلزرإعة,نجامعةنإلأزهرنبالقاهرة,نمصن

نesmaeel.bio@azhar.edu.eg إلبريدنإل لكترونينللباحثنإلرئيسي:نن*

نننإلملخصن

مننننإلتربةننفنننيبقىننمعمرننننباتنننهوننن guinea grass (Panicum maximum)إلبونيكامنننننبات تصلن لننن8ننلمدةن لنننوينتمينننس نوإتنن10ننإ  عائلةننإلننإ 

نتاجية، Poaceae. إلنجيلية وقدنأأجريتنهذهنإلدرإسةنبمزرعةنن.ننإلمناخننتغيرننظروفننمعننخاصةننونباتنإلبونيكامنيعتبرنمننإلمحاصيلنإلعلفيةنإلنموذجيةنعاليةنإل 

مس تخلصاتنبعضنإلمنشطاتنإلحيويةنكالأزولننننإس تخدإمننن,نوذلكنلتقييمننجامعةنإلأزهرنفرعنمدينةنإلسادإتنن-إلكليةنإلبحثيةنإلتابعةننلكليةنإلزرإعةنبالقاهرةنن

(AE) Azolla pinnata إلدوديننوإلسماد  (VE) vermicompost ننإلبونيكامنننباتننعلىننحيويةننكمنشطاتنP. maximum)حيثنتضمنتنإلتجربةنن(.نن

معاملةننAE10%:نن1معاملةنن,ننمعاملاتننثمانية معاملةننVE10%:نن2,ن معاملةننAE20%:نن3,ن معاملةننVE20%:نن4,ن معاملةننAE+VE10%:نن5,ن :نن6,ن

AE+VE20%معاملةنن ضافاتنن7,ن إ  أأىن بدونن معاملةنن(W:ن )8(,ن كيميائيةن أأسمدةن باس تخدإمن وقدننCH:ن ننإلحيويةننإلمحفزإتننإس تخدإمننأأنننإلنتائجننأأظهرت(.ن

منن جمالنننفنننإلقيمننأأعلىنننأأعطىننمعا نننمنهمانننلكن%نن20ننبتركين vermicompost و A. pinnata مس تخلصنننإلخليطن إلمحصولنننإ  نتاجيةن ننوإلجافنننإلطازجنننإ 

ن.إلمس تخدمةنإلحيويةنللمنشطاتنإلأخرىننبالتركيإتنمقارنةننإلموسمينخلالنإلبروتينننس بةنفننإلقيمنأأعلىنوكذلك

إلبونيكامننننالاسترشاديةنننإلكلماتن نباتن إلعضوية,ن إلزرإعةن إلحيوية,ننguinea grass (Panicum maximum):ن إلمنشطاتن  Azolla بيناتاننننإلأزولن,ن
pinnata نإلدوديننوإلسماد
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