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ABSTRACT: Two field experiments were carried out during the two consecutive summer seasons 

of 2019 and 2020 at Experimental Farm (Ghazala Farm) of Agric. Fac., Zagazig Univ., Egypt. This 

study was to try to enhance the growth and yield of guar plant. The experiment was set up as split-plot 

design between NPK fertilization as main plot and bio-fertilization as sub-plot. The NPK fertilization 

levels were (0.0, 75, 100 and 125% of recommended level), while, the Bradyrhizobium inoculation 

rates were (0.0, 200 and 400 g/feddan). The NPK fertilization recommended rate (RR) was Ammonium 

sulfate (20.5% N) at 200 kg/feddan, calcium super phosphate (15.5% P2O5) at 200 kg/feddan and 

potassium sulfate (48% K2O) at 100 kg/feddan. The obtained results revealed that fertilized guar plants 

with 125% RR significantly increased plant growth (plant height, number of leaves and branches/ 

plant, fresh and dry weights of branches, leaves and roots/plant and root length), yield components 

(pods number per plant and seed yield per plant and per feddan) as well as total carbohydrates content 

compared to control and the other levels under study. Moreover, the highest Bradyrhizobium 

inoculation rate (400 g/feddan) significantly recorded the highest values of all abovementioned 

parameters compared to control and lowest one. Predominantly, the results of this study showed that 

fertilized guar plants with 125% RR of NPK fertilization could help to enhance growth and 

productivity of guar (Cyamopsis tetragolnoloba Taub.) plant combined with 400 g/feddan of 

Bradyrhizobium inoculation rate under Sharkia Governorate conditions. 
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INTRODUCTION 

Guar or cluster bean (Cyamopsis tetragonoloba, 

Taub.) belongs to Leguminosae family, it is big 

demand for guar gum products, food thickener 

and food additives. Guar is a multi-objective 

legume crop cultivated fundamentally in the 

summer season, it is drought-tolerant and it is 

utilized as animal fodder and feed, green manure 

and for extraction of gum for different industrial 

utilizes (Baviskar et al., 2010). It is from the 

endosperm that guaran gum is deduced, which is 

the first popular product of the guar plant. The 

round endosperm contains significant amount of 

guaran gum (19-43% of the full seed), which 

forms a viscous gel in acidified alcohol 

(Chavan et al., 2015). 

Nitrogen (N), phosphorus (P) and potassium 

(K) are essential nutrient elements in plant 

development and growth as will as they are 

involved in nucleic acid metabolism, protein 

synthesis, photosynthesis, carbohydrate 

metabolism, enzyme activity and nitrogen 

fixation (Thakur and Sharma, 1997; 

Barbulova et al., 2007; Qin et al., 2012). 

Gavrić et al. (2021) pointed out that the herb 

fresh and dry yield per plant with fertilizer NPK 

fertilization (7:20:30) treatment were better than 

control (unfertilized basil plants). Among the 

different NPK treatments, the application of 

NPK fertilization at 6:3:3 rates gave the highest 

values for growth traits, root parameters and 

greenness level of Salvadora persica plant 

(Lasheen et al., 2021). 
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Biological nitrogen fixation is one direction 

of switching elemental nitrogen into plant 

utilizable form (Gothwal et al., 2007). The 

formation of efficient root nodules leads to 

nitrogen fixation (Bradyrhizobium strains), 

which creates nitrogen mineral fertilizers more 

attainable (Delić et al., 2010). Furthermore, 

Nyoki and Ndakidemi (2014) found that 

bradyrhizobium inoculation and supplementation 

of phosphorus independently or in combination 

had positive influences on growth, grain yield, 

leaf chlorophyll content and nitrogen fixation. 

Likewise, Abdou et al. (2020) vegetative and 

yield parameters of fennel plant was 

significantly increased by all utilized bio-

fertilization treatments compared with control 

(un-inoculated plants). 

In addition, Khalil et al. (2019) indicated 

that, the highest values of growth parameters 

and chemical composition of celery plant 

obtained at inoculating seeds with mixture of 

mycorrhizal and mycrobein at full dose of NPK. 

Also, Elsayed et al. (2020) suggested that the 

best fertilization treatments were bio-fertilizer 

and 100% chemical fertilizer for plant growth 

and chemical constituents (plant height, leaves 

number per plant, pigment content and total 

carbohydrate percentage) of two dill genotypes. 

The main objective of the present study was 

to investigate the influence of different NPK 

fertilizers levels, Bradyrhizobium rates and their 

combinations on the growth and yield as well as 

total chlorophyll content and total carbohydrates 

of guar plant under Sharkia Governorate 

conditions. 

MATERIALS AND METHODS 

Two field experiments were done during the 

two summer consecutive seasons of 2019 and 

2020 at Experimental Farm (Ghazala Farm) of 

Agric. Fac., Zagazig Univ., Egypt.  This study 

was conducted to investigate the influence of 

different levels of NPK fertilization (0.0, 75, 100 

and 125% recommended rate), Bradyrhizobium 

rates (0.0, 200 and 400 g/feddan) and their 

combination treatments on plant growth and 

yield components as well as total chlorophyll 

content and total carbohydrates percentage of 

guar (Cyamopsis tetragonoloba, Taub.) plant.  

The NPK fertilization recommended rate (RR) 

were ammonium sulfate (20.5% N) at 200 kg/ 

feddan, calcium super phosphate (15.5%P2O5) at 

200 kg/feddan and potassium sulfate (48% K2O) 

at 100 kg/feddan. Table 1 reveals physical and 

chemical analysis of the experimental soil 

(average of both seasons) at a depth of 0-30 cm 

as reported by Chapman and Pratt (1978). 

Experimental Design 

The current experiment was set up in a split-

plot design with three replicates. The main plots 

were occupied by four NPK fertilization levels. 

While, the sub plots were entitled to three 

Bradyrhizobium rates. The combination between 

the main factor and the sub factor resulted in 12 

combination treatments. 

The experimental unit area was 14.70 m
2
 

(3.50 ×4.20 m) included six ridges. Each ridge 

was 60 cm wide and 3.50 meters length. The 

distance between hills in the ridge was 30 cm, 

under surface irrigation system. The guar seeds 

were sown in the experimental units on 12
th
 and 

16
th
 October during the 2019 and 2020 seasons, 

respectively. Then it immediately irrigated. 

After complete germination at 15 days after 

sowing seeds were thinned to be two plants per 

hill. 

Guar seeds were inoculated Bradyrhizobium 

before sowing. The adhesive agent used was 

Arabic gum 20%. The inoculated seeds were left 

in a shaded place for about one hour before 

sowing for air drying. Also, different levels of 

nitrogen and potassium fertilizers were divided 

into three equal levels and were added to the soil 

at 35, 60 and 85 days after sowing date of guar 

seeds. While, different levels of phosphorus 

were applied during soil preparation. All 

recommended agricultural practices of growing 

guar plants were done when ever needed. 

Recorded Data 

Plant growth 

After 102 days from sowing date of guar, a 

sample of 3 plants were randomly taken from 

each experimental unit and plant growth 

parameters noticed as plant height (cm), number 

of branches/plant and number of leaves/plant as 

well as fresh and dry weights of branches, leaves 

and roots/plant (g) and root length were recorded. 
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Table 1. Physical and chemical properties of experimental farm soil (average of both seasons)       

   Mechanical analysis Soil texture 

Clay (%)  Silt (%)   Coarse sand (%) 
Loamy 

43.70  31.90   24.40 

   Chemical analysis 

pH E.C. (dsm
-1
) 

Soluble cations (m.mol/l) 
Soluble anions 

(m.mol/l) 
Available (ppm) 

Ca++ Mg++ Na+ Fe Zn++ Mo++ Cl- HCO3
- SO4

- - N P K 

7.80 1.56 2.10 2.80 0.90 0.30 1.65 1.42 3.40 4.08 1.30 155 89 73 
 

Yield and its components 

At harvesting stage (after 160 days from 
sowing date) the yield components expressed as 
number of pods per plant, seed yield/plant (kg) 
and seed yield/feddan (kg) were recorded. 

Chemical constituents 

Total chlorophyll content (SPAD unit) was 
determined in fresh leaves of guar plant after 
102 days from sowing date by using SPAD- 502 
meter (Markwell et al., 1995). Also, total 
carbohydrates percentage in guar seeds was 
determined according to Chapman and Pratt 
(1978) at the end of experiment.  

Statistical Analysis 

Collected data of current reseasrch were 
analyzed according to Gomez and Gomez 
(1984). Least significance difference (LSD) was 
used to differentiate means at the at 5 % level of 
probability. The means were compared utilizing 
computer program of Statistix version 9 
(Analytical Software, 2008). 

RESULTS AND DISCUSSION 

Plant Growth 

Data presented in Tables 2 , 3, 4 and 5 show 
that, using NPK fertilization treatments at high 
levels (100 and 125% RR) significantly increased 
plant height, branch and leaf numbers per guar 
plant and branches, leaves and roots fresh and 
dry weights/plant and root length compared to 
control and the lowest level (75 % RR) in both 
seasons. Generally, guar plant growth parameters 
were increased in gradual with increasing of the 
levels of NPK to reach its maximum by using that 
of 125% of recommended rat (RR). Furthermore, 
all Bradyrhizobium rate treatments significantly 

increased guar plant height and branch and leaf 
numbers per guar plant as well as branches, 
leaves and roots fresh and dry weights/plant and 
root length compared to un-inoculated seeds 
(control). Using 400 g/feddan of Bradyrhizobium 
significantly increased plant growth parameters 
of guar compared to control and the other rates 
under study. The increases in number of 
branches per plant were about 46.58 and 49.21% 
for 400 g/feddan rate over control treatment in 
the 1

st
 and 2

nd
 seasons, respectively. These 

results hold true in the 2019 and 2020 seasons. 
The combination treatment between NPK 
fertilization at 125% RR and Bradyrhizobium at 
400 g/feddan significantly increased guar growth 
parameters compared to control and the other 
ones under study in both seasons. In addition, 
increasing Bradyrhizobium rates under each 
NPK fertilization level gradually increased guar 
growth parameters. 

Moreover, the NPK nutrients play serious 
roles in photosynthesis, transpiration, osmotic 
regulation and respiration (Eleiwa et al., 2012). 
Moreover, Applying NPK fertilizer to basil plant 
produced the highest growth traits (Alhasan et 
al., 2020). 

Also, the simulative effect of Rhizobium 

inoculation on fenugreek growth and dry 
weight/ plant may be due to its ability for fixing 

nitrogen element from atmosphere which 

considers the main nutrient element for plant 
growth (Hamad, 2014). Generally, as 

mentioned just before, both NPK fertilization 
and bio-fertilization treatments (each alone) 

increased plant growth, in turn, they together 
might maximize their influences leading to 

tallest plant, more leaves and branches per plant 
as well as heaviest branches, leaves and root per 

plant.
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Table 2. Effect of NPK fertilization level (A) and Bradyrhizobium inoculation rate (B) and their 

interaction (A×B) treatments on plant height, number of branches and leaves /plant of 

guar plants during the two seasons of 2019 and 2020  

NPK fertilization 

level (% RR*) 

Bradyrhizobium   inoculation rate (g/feddan) 

0.0 200 400 
Mean (A) 

0.0 200 400 
Mean (A) 

2019 season 2020 season 

 Plant height (cm) 

0.0 111.55 118.11 119.11 116.26 107.89 112.33 115.00 111.74 

75 112.45 120.11 122.45 118.33 109.67 116.22 119.33 115.07 

100 116.89 121.78 126.56 121.74 113.55 125.78 131.11 123.48 

125 118.44 126.56 131.22 125.41 123.45 134.44 139.11 132.33 

Mean (B) 114.83 121.64 124.83  113.64 122.19 126.14  

LSD at 5% A= 2.04 B= 1.06 A×B= 2.67 A= 1.80 B= 1.38 A×B= 2.88 

 Number of branches/plant 

0.0 4.66 5.45 6.11 5.41 4.44 4.78 5.89 5.04 

75 5.11 6.00 6.78 5.96 5.22 5.44 6.67 5.78 

100 5.89 7.00 8.22 7.06 6.00 6.22 7.11 6.44 

125 6.22 8.00 9.56 7.93 6.11 6.78 9.67 7.52 

Mean (B) 5.47 6.61 7.67  5.44 5.81 7.33  

LSD at 5% A= 0.67 B= 0.37 A×B= 0.90 A= 0.78 B= 0.86 A×B= 1.60 

 Number of leaves/plant 

0.0 59.11 66.89 72.78 66.26 63.22 70.56 74.00 69.26 

75 72.00 79.11 88.22 79.78 70.22 79.00 92.00 80.41 

100 81.33 94.78 104.22 93.44 86.78 102.22 106.89 98.63 

125 88.33 114.78 119.56 107.55 90.78 112.00 123.00 108.59 

Mean (B) 75.19 88.89 96.20  77.75 90.95 98.97  

LSD at 5% A= 1.87 B= 1.91 A×B= 3.63 A= 2.41 B= 1.54 A×B= 3.48 

* Recommended rate (RR): Ammonium sulfate (20.5% N) at 200 kg/feddan, calcium super phosphate (15.5%P2O5) at 200 

kg/feddan and potassium sulfate (48 % K2O) at 100 kg / feddan. 
 

 

Table 3. Effect of NPK fertilization level (A) and Bradyrhizobium   inoculation rate (B) and their 

interaction (A×B) treatments on fresh and dry weights of branches /plant (g) of guar 

plants during the two seasons of 2019 and 2020  

NPK fertilization 

level (% RR*) 

Bradyrhizobium   inoculation rate (g/feddan) 

0.0 200 400 
Mean (A) 

0.0 200 400 
Mean (A) 

2019 season 2020 season 

 Fresh weight of branches/plant (g) 

0.0 72.58 75.94 77.84 75.45 69.51 74.45 81.25 75.07 

75 80.66 83.50 83.96 82.71 70.39 77.36 92.67 80.14 

100 84.41 90.09 103.06 92.52 75.54 103.13 113.47 97.38 

125 85.14 98.34 113.16 98.88 92.92 110.20 129.58 110.90 

Mean (B) 80.70 86.97 94.51  77.09 91.28 104.24  

LSD at 5% A= 1.74  B= 2.13 A×B= 3.88 A= 2.17  B= 0.93 A×B= 2.65  

 Dry weight of branches/plant (g) 

0.0 19.95 22.34 23.90 22.07 18.15 20.43 23.93 20.84 

75 25.70 26.31 26.54 26.18 19.88 21.87 30.00 23.91 

100 26.92 28.88 32.20 29.33 22.24 32.24 34.35 29.61 

125 26.76 30.12 34.97 30.62 30.20 32.58 38.11 33.63 

Mean (B) 24.83 26.91 29.40  22.62 26.78 31.59  

LSD at 5% A= 0.58 B = 0.72  A×B= 1.31 A= 0.81 B= 0.64  A×B= 1.31  

*Recommended rate (RR): Ammonium sulfate (20.5% N) at 200 kg/feddan, calcium super phosphate (15.5%P2O5) at 200 

kg/feddan and potassium sulfate (48 % K2O) at 100 kg / feddan. 
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Table 4. Effect of NPK fertilization level (A) and Bradyrhizobium inoculation rate (B) and their 

interaction (A×B) treatments on fresh and dry weights of leaves/plant (g) of guar 

plants during the two seasons of 2019 and 2020  

NPK fertilization 

level (% RR*) 

Bradyrhizobium   inoculation rate (g/feddan) 

0.0 200 400 
Mean (A) 

0.0 200 400 
Mean (A) 

2019 season 2020 season 

 Fresh weight of leaves/plant (g) 

0.0 136.42 138.46 142.26 139.05 141.44 144.17 147.41 144.43 

75 140.79 147.20 148.83 145.61 145.34 150.14 154.68 150.05 

100 150.70 158.50 174.80 161.33 156.42 170.60 185.40 170.81 

125 157.18 169.03 180.82 169.01 157.98 176.76 192.61 175.78 

Mean (B) 146.27 153.30 161.68  150.29 160.42 170.03  

LSD at 5% A= 3.83 B= 2.55  A×B= 5.64  A= 2.14 B= 4.77  A×B= 8.07  

 Dry weight of leaves/plant (g) 

0.0 13.70 14.16 14.56 14.14 14.49 14.82 15.22 14.84 

75 14.29 15.12 15.74 15.05 14.94 15.72 16.14 15.60 

100 14.67 16.61 18.23 16.50 14.68 17.93 20.07 17.56 

125 15.97 16.96 18.81 17.25 16.30 17.68 20.51 18.16 

Mean (B) 14.66 15.71 16.84  15.10 16.54 17.98  

LSD at 5% A= 0.46  B = 0.48  A×B=0.90  A= 0.45 B= 0.53  A×B= 0.98  

* Recommended rate (RR): Ammonium sulfate (20.5% N) at 200 kg/feddan, calcium super phosphate (15.5%P2O5) at 200 

kg/feddan and potassium sulfate (48 % K2O) at 100 kg / feddan. 

 

Table 5. Effect of NPK fertilization level (A) and Bradyrhizobium inoculation rate (B) and their 

interaction (A×B) treatments on fresh and dry weights of roots /plant (g) and root 

length (cm) of guar plants during the two seasons of 2019 and 2020 

NPK fertilization 

level (% RR*) 

Bradyrhizobium   inoculation rate (g/feddan) 

0.0 200 400 
Mean (A) 

0.0 200 400 
Mean (A) 

2019 season 2020 season 

 Fresh weight of roots/plant (g) 

0.0 21.38 23.37 24.46 23.07 20.13 21.89 23.97 22.00 

75 23.86 26.12 27.53 25.89 23.05 25.69 28.20 25.65 

100 25.40 26.02 29.22 26.88 25.76 28.61 31.03 28.47 

125 26.23 29.48 34.43 30.04 30.53 32.37 34.87 32.59 

Mean (B) 24.22 26.25 28.91  24.87 27.14 29.52  

LSD at 5% A= 0.70 B= 0.52 A×B= 1.10 A= 2.26 B= 1.46 A×B= 3.27  

 Dry weight of roots/plant (g) 

0.0 7.52 8.52 9.62 8.56 6.95 7.47 8.24 7.55 

75 8.38 8.29 10.07 8.91 7.58 9.14 10.51 9.08 

100 8.31  8.65 10.42 9.12 8.46 9.14 11.23 9.61 

125 8.77 11.23 12.98 11.00 8.24 11.70 13.06 10.99 

Mean (B) 8.24 9.17 10.77  7.81 9.36 10.76  

LSD at 5% A= 0.46 B = 0.18  A×B= 0.54  A= 0.43 B= 0.25  A×B= 0.59  

 Root length (cm) 

0.0 17.89 19.44 20.56 19.30 19.33 21.55 23.11 21.33 

75 18.44 21.89 23.89 21.41 20.22 20.44 24.78 21.81 

100 19.78 23.67 25.45 22.96 21.55 25.11 26.44 24.37 

125 26.22 27.11 27.78 27.04 23.00 25.22 28.44 25.56 

Mean (B) 20.58 23.03 24.42  21.03 23.09 25.69  

LSD at 5% A= 1.07  B= 0.62  A×B= 1.47 A= 0.89  B= 0.26  A×B= 0.98  

* Recommended rate (RR): Ammonium sulfate (20.5% N) at 200 kg/feddan, calcium super phosphate (15.5%P2O5) at 200 

kg/feddan and potassium sulfate (48 % K2O) at 100 kg / feddan. 
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Yield Components and Chemical 

Constituents 

Data listed in Tables 6 and 7 that, all NPK 

fertilization treatments significantly increased 

number of pods per plant, seed yield per plant 

(g) and seed yield per feddan (kg) as well as 

total chlorophyll content in leaves and total 

carbohydrates percentage in seeds of guar 

compared to control, in most cases, in both 

seasons. In general, a gradual increase in the 

recorded yield and its components as well as 

chemical constituents were noticed with 

increasing NPK fertilization levels from 75 to 

125% RR in the two tested seasons. Also, using 

the highest rate of Bradyrhizobium under study 

gave the highest values in guar yield components 

and its chlorophyll and carbohydrates compared 

to control and the lowest rate under study. The 

increases in number of pods per plant were 

about 30.35 and 44.35 % as well as in seed yield 

per plant about 27.43 and 35.26% for 400 g/fed., 

and 125% RR over control (unfertilized plants) 

in the first and second seasons, respectively. In 

addition, all combination treatments between 

NPK fertilization level and Bradyrhizobium rate 

treatments significantly increased guar 

(Cyamopsis tetragonoloba) yield components 

and chemical constituents, in most cases, 

compared to control in both seasons. The plants 

which inoculated with Bradyrhizobium at 400 g/ 

feddan and fertilized with NPK at 125% RR  

resulted in the highest values in this regard in 

both seasons, followed by the combination 

treatment between that plants which inoculated 

with Bradyrhizobium at 200 or 400 g/feddan + 

125 or 100% RR  of NPK) in the 1
st
 and 2

nd
 

seasons, respectively. The increases in seed 

yield/faddan (kg) were about 38.33 and 52.59 % 

for the combination between NPK fertilization 

at 125% RR + Bradyrhizobium at 400 g/feddan 

over control treatment (unfertilized plants 

without Bradyrhizobium inoculation) in the 1
st
 

and 2
nd

 seasons, respectively. 

 

Table 6. Effect of NPK fertilization level (A) and Bradyrhizobium inoculation rate (B) and their 

interaction (A×B) treatments on number of pods/plant, seed yield /plant (g) and seed 

yield /feddan (kg) of guar plants during the two seasons of 2019 and 2020  

NPK fertilization 

level (% RR*) 

Bradyrhizobium   inoculation rate (g/feddan) 

0.0 200 400 
Mean (A) 

0.0 200 400 
Mean (A) 

2019 season 2020 season 

 Number of pods /plant 

0.0 84.33 89.22 92.67 88.74 78.89 81.11 87.33 82.44 

75 86.89 95.44 101.11 94.48 81.56 85.89 93.11 86.85 

100 92.66 99.89 116.33 102.96 98.55 110.56 122.00 110.37 

125 103.55 118.44 125.00 115.67 107.44 121.67 127.88 119.00 

Mean (B) 91.86 100.75 108.78  91.61 99.81 107.58  

LSD at 5% A= 1.00  B= 1.12  A×B= 2.08  A= 2.22  B= 1.37  A×B= 3.14  

 Seed yield /plant (g) 

0.0 6.04 6.17 6.61 6.27 5.73 6.02 6.46 6.07 

75 6.18 6.73 7.01 6.64 5.99 6.32 6.86 6.39 

100 6.20 7.22 8.16 7.19 6.14 7.95 8.38 7.49 

125 7.42 8.19 8.36 7.99 7.64 8.25 8.74 8.21 

Mean (B) 6.46 7.08 7.54  6.38 7.14 7.61  

LSD at 5% A= 0.19  B = 0.17  A×B= 0.33  A= 0.07 B= 0.10  A×B= 0.18  

 Seed yield /feddan (kg) 

0.0 282.03 287.94 308.47 292.81 267.40 281.09 301.47 283.32 

75 288.56 314.07 327.29 309.97 279.69 294.78 320.14 298.20 

100 289.49 337.09 380.65 335.74 286.69 371.00 391.07 349.59 

125 346.12 382.20 390.14 372.82 356.69 385.16 408.03 383.29 

Mean (B) 301.55 330.32 351.64  297.62 333.01 355.18  

LSD at 5% A= 8.93  B= 7.75  A×B=15.46  A=3.32  B= 4.67  A×B= 8.31  

* Recommended rate (RR): Ammonium sulfate (20.5% N) at 200 kg/feddan, calcium super phosphate (15.5%P2O5) at 200 

kg/feddan and potassium sulfate (48 % K2O) at 100 kg / feddan. 
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Table 7. Effect of NPK fertilization level (A) and Bradyrhizobium inoculation rate (B) and their 

interaction (A×B) treatments on total chlorophyll content (SPAD) and total 

carbohydrates percentage of guar plants during the two seasons of 2019 and 2020  

NPK fertilization 

level (% RR*) 

Bradyrhizobium   inoculation rate (g/feddan) 

0.0 200 400 
Mean (A) 

0.0 200 400 
Mean (A) 

2019 season 2020 season 

 Total chlorophyll content (SPAD) in leaves 

0.0 43.44 43.67 44.67 43.93 40.56 42.78 44.11 42.48 

75 43.78 44.33 45.44 44.52 42.00 42.56 43.44 42.67 

100 44.55 45.11 45.89 45.18 42.78 45.67 46.67 45.04 

125 44.00 45.11 45.78 44.96 42.78 45.56 47.100 45.15 

Mean (B) 43.94 44.56 45.45  42.03 44.14 45.33  

LSD at 5% A=0.78  B= 0.36 A×B=0.97  A=0.23  B= 0.37 A×B=0.65  

 Total carbohydrates percentage in seeds 

0.0 16.15 16.41 16.63 16.40 16.02 17.26 17.49 16.92 

75 16.28 17.24 17.43 16.98 16.63 17.14 17.62 17.13 

100 17.16 17.60 17.86 17.54 17.06 17.76 18.23 17.69 

125 18.03 18.63 20.19 18.95 17.75 18.33 19.08 19.39 

Mean (B) 16.91 17.47 18.03  16.87 19.63 18.11  

LSD at 5% A= 0.22  B = 0.27  A×B= 0.49  A= 0.18 B= 0.17  A×B= 0.33  

* Recommended rate (RR): Ammonium sulfate (20.5% N) at 200 kg/feddan, calcium super phosphate (15.5%P2O5) at 200 

kg/feddan and potassium sulfate (48 % K2O) at 100 kg / feddan. 

 

Generally, as mentioned above, both NPK 

fertilization and Bradyrhizobium inoculation 

(each alone) increased yield components and 

chemical constituents of guar plant, in turn; they 

together might maximize their influences 

leading more pods per plant as well as heaviest 

seed yield per plant and per feddan. Moreover, a 

suitable supply of NPK is in demand for 

optimum growth and yield output (Thakur and 

Sharma, 1997; Barbulova et al., 2007; Qin et 

al., 2012).  

These results coincided with those found by 

Khalid (2012) on some medicinal Apiaceae, 

Sharma et al. (2020) on medicinal plants, 

Gavrić et al. (2021) on basil and Lasheen et al. 

(2021) on Salvadora persica plants regard NPK 

fertilization effect. In the same time, 

Egamberdieva et al. (2018) pointed out that 

soybean inoculated with an adequate amount of 

Bradyrhizobium japonicum gave optimal growth 

and development and maximize yield 

components. 

Conclusion 

Fertilization and inoculation of guar with 

suitable NPK level as well as strains of 

Bradyrhizobium is recommended to enhance the 

growth parameters, seed yield, and chemical 

constituents. NPK fertilization at 125% RR 

combined with 400 g/feddan Bradyrhizobium 

was the most favorable treatment for increasing 

plant growth, seed yield and total chlorophyll as 

well as seed carbohydrates percentage of 

Cyamopsis tetragonoloba plant. 
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جحث مسحويات المخحلفة مه   يزوبيمبالبرادير جحسيه ومو وإوحاجية وبات الجوار عه طريق الحلقيح

 والبوجاسي الحسميذ الىيحروجيىي والفوسفاجي

 محمذ أحمذ إبراٌيم عبذ القادر -على عبذ الحميذ معوض  - بذ السحار عبذ الوٌاب عبذ الجوادمحمود ع

 يصس - جايؼت انصقاشٚق - ٛت انصزاػتكه - قسى انبساحٍٛ

انًصزػت انخجسٚبٛت )يصزػت فٙ  2020ٔ 2012أجسٚج حجسبخاٌ حقهٛخاٌ خلال يٕسًٙ انصٛف انًخخانٍٛٛ نؼايٙ 

يصس. كاَج ْرِ اندزاست يحأنت نخحسٍٛ ًَٕ ٔإَخاجٛت َباث انجٕاز. صًًج  غصانت(، كهٛت انصزاػت، جايؼت انصقاشٚق،

فٙ انقطغ انسئٛسٛت ٔانخهقٛح انحٕٛ٘ كقطغ  ٔانبٕحاسٙ انُٛخسٔجُٛٙ ٔانفٕسفاحٙانخجسبت كقطغ يُشقت يسة ٔاحدة بٍٛ انخسًٛد 

يٍ انًؼدل % 127ٔ  100ٔ 57صفس ٔ) ٔانبٕحاسٙ انُٛخسٔجُٛٙ ٔانفٕسفاحٙاَج يسخٕٚاث انخسًٛد  ححج زئٛسٛت. ك

دل انخسًٛد انًٕصٗ جساو/ فداٌ(. كاٌ يؼ 000،  200، بًُٛا كاَج يؼدلاث انخهقٛح بسادٚسْٛصٔبٕٛو )صفس، انًٕصٗ بّ(

% 17.7/فداٌ يٍ سٕبس فٕسفاث انكانسٕٛو )كجى 200َٛخسٔجٍٛ(، ٔ %20.7ٕٛو )/فداٌ يٍ سهفاث الأيَٕكجى 200بّ ْٕ 

أكسٛد انبٕحاسٕٛو(. أظٓسث انُخائج انًخحصم ػهٛٓا  %04كجى/فداٌ يٍ كبسٚخاث انبٕحاسٕٛو ) 100خايس أكسٛد انفسفٕز( ٔ

أدٖ إنٗ شٚادة يؼُٕٚت فٙ ًَٕ انُباث )ازحفاع انُباث، ػدد  يٍ انًؼدل انًٕصٗ بّ %127 بًؼدل انًسًد انجٕازأٌ َباث 

طٕل انجرز(، يكَٕاث انًحصٕل ٔ ع، الأٔزا  ٔانجرٔز نكم َباثفسٔانجافت نلأ انطاشجت، الأٔشاٌ ٔالأفسع/َباثٔزا  الأ

 بانكُخسٔلنهفداٌ( ٔكرنك يحخٕٖ انكسبْٕٛدزاث انكهٙ يقازَت نهُباث ٔ انبرٔز ٔيحصٕل)ػدد انقسٌٔ نكم َباث 

جى/فداٌ(  000) بسادٚسْٛصٔبٕٛوان بٕاسطت خهقٛحان يؼدل يٍ أػهٗ سجم، ػلأة ػهٗ ذنك خسٖ قٛد اندزاست.الأ ٔانًسخٕٚاث

. أظٓسث َخائج ْرِ اندزاست بشكم أساسٙ أٌ ٔانًؼدل الأقم بانكُخسٔليقازَت  سانفت انركس انصفاثنجًٛغ  يؼُٕٚا  قٛى انأػهٗ 

ًٚكٍ أٌ  ٔانبٕحاسٙ فاحٙانُٛخسٔجُٛٙ ٔانفٕسانخسًٛد  انًؼدل انًٕصٗ بّ يٍ يٍ %127 بًسخٕٖ انًسًد انجٕازَباحاث 

ححج انبسادٚسْٛصٔبٕٛو جى/فداٌ يٍ يؼدل انخهقٛح يٍ  000 انخداخم يغ يغانجٕاز ًَٕ ٔإَخاجٛت َباث  ححسٍٛحساػد فٙ 

  ظسٔف يحافظت انشسقٛت.

 ـــــــــــــــــــــــــــ

 المحكمــــون :

  ٔانطبٛت انًساػد، كهٛت انصزاػت، جايؼت انًُصٕزة.أسخاذ َباحاث انصُٚت   فاطمً رشاد إبراٌيم خليل أ.د.ـ  1
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