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Effect of Phosphorus Fertilizers and Bacterial Inoculation on Yield,
Growth, and Physiology of Tomato
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Table 1. Soil information used in the experiment.

S oS Sal o ool &3, P Sd rely S & Sl
) ) RSk reSEe) eSS neSek 2 S k) 2 Sk A g o)
O eSS LSS GiseSekS  OjseSekS 039 eSS 039 PS5 9kS (e
(Sis (Sas (Sas (Ses (Sas (S
Organic Lime Copper Iron Zinc Manganese  Phosphorus  Potassium Total pH Electrical
carbon (%) (%) (mg kg! (mgkg'  (mgkg! (mg kg'! (mg kg! (mg kg'! nitrogen conductivity
DW) DW) DW) DW) DW) DW) (%) (dsm™h)
1.35 40.5 1.6 1.6 1.23 4.1 70.21 676.02 0.13 7.58 1.15
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Table 2. Meat powder information used in the experiment.
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30.00 0.37 3.96 7.84 0 3.58 30.2 46.2 0.25 22.5 94.2 0
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Table 3. Analysis of variance (mean square) of treatments on some growth characteristics of tomato
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* and **: Significat at 5 and 1 % probability levels, respectively. ns: non significat
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Figure 1- The interaction effect of bacterial inoculation and phosphorus sources on growth characteristics, fruit
characteristics, and yield of tomato. PT2 (triple superphosphate at a concentration of 20 mg/kg), PT4 (triple
superphosphate at a concentration of 40 mg/kg), PM2 (meat powder at a concentration of 20 mg/kg), PM4
(meat powder at a concentration of 40 mg/kg).
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Table 4. Analysis of variance (mean square) of treatments on some physiological characteristics of tomato
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* and **: Significat at 5 and 1 % probability levels, respectively. ns: non significant
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Fig. 2. The interaction effect of bacterial inoculation and phosphorus sources on some physiological characteristics of
tomato. PT2 (triple superphosphate at a concentration of 20 mg/kg), PT4 (triple superphosphate at a
concentration of 40 mg/kg), PM2 (meat powder at a concentration of 20 mg/kg), PM4 (meat powder at a
concentration of 40 mg/kg).
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Fig. 3. The PCA analysis of interaction effect of treatments on growth traits and physiology of tomato. Shoot fresh
weight (1), shoot dry weight (2), root fresh weight (3), root dry weight (4), shoot length (5), fruit length (6),
fruit diameter (7), average fruit weight (8), yield (9), fruit firmness (10), fruit vitamin C (11), chlorophyll a
(12), chlorophyll b (13), carotenoid (14), relative leaf water content (15), phenol (16) , flavonoid (17),
antioxidant capacity (18). No bacterial inoculation x no phosphorus (B0-P0), no bacterial inoculation x triple
superphosphate 20 (B0O-TP2), no bacterial inoculation x triple superphosphate 40 (B0-TP4), no bacterial
inoculation x meat powder 20 (B0-PM2), no bacterial inoculation x meat powder 40 (B0-PM4). Inoculation
of bacteria x lack of phosphorus (B1-P0), inoculation of bacteria x superphosphate triple 20 (B1-TP2),
inoculation of bacteria x superphosphate triple 40 (B1-TP4), inoculation of bacteria * meat powder 20 (B1-
PM2), inoculation of bacteria x Meat powder 40 (B1-PM4).
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Phosphorus is a vital nutrient for plant growth, and maintaining adequate levels in the soil is crucial
for maximizing agricultural productivity. The use of biofertilizers serves as an environmentally
friendly and cost-effective alternative to expensive chemical fertilizers. Therefore, this study
aimed to investigate the effects of bio-phosphorus fertilizers and triple superphosphate compared
to a phosphorus-free control (the control group), along with examining the interaction of
phosphate-solubilizing bacteria (Pseudomonas putida) on the quantitative and qualitative traits of
tomatoes. The experiment was conducted as a factorial design with two factors in a completely
randomized layout with three replications. The treatments included the use of phosphorus
fertilizers and bacterial inoculation. The fertilizer treatments consisted of five levels: a phosphorus-
free control, triple superphosphate at concentrations of 20 and 40 mg/kg, and bio-phosphorus in
the form of meat powder at two concentrations of 20 and 40 mg/kg. The bacterial treatment
included two levels: non-inoculated and inoculated. The highest fruit length was observed during
bacterial inoculation with meat powder at both 20 and 40 mg/kg compared to the control group.
Additionally, bacterial inoculation combined with meat powder at 40 mg/kg resulted in the highest
fresh and dry weight of the shoot, fruit diameter, and relative leaf water content compared to the
control. Triple superphosphate at 20 mg/kg, along with both concentrations of meat powder during
bacterial inoculation, showed the highest fresh and dry root weight. Overall, among various
phosphorus sources, meat powder at 40 mg/kg had a more significant effect on improving the
growth traits of tomatoes, while bacterial inoculation did not significantly enhance fruit weight
and single-plant yield compared to non-inoculation.
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