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ABSTRACT

Field experiments were conducted to study the effect of various biofertilizers on the growth, yield

parameters, yield and quality of tomato var. CO 3. Three types of biofertilizers viz., Azospirillum,

Phosphate Solublizing Bacteria (PSB) and Vesicular Arbuscular Mycorrhiza (VAM) in different

combinations were tested in comparison with inorganic fertilizer treatment as control in a randomized

block design with three replications. The results revealed that significantly taller plants, better yield

parameters and higher yield was recorded with the application of Azospirillum + 75% N + 100% PK

followed by Azospirillum + 100% NPK. The same treatment also recorded the highest (3.76) cost

benefit ratio. Quality wise also Azospirillum recorded better results. The higher total soluble solids of

4.45  Brix was recorded with Azospirillum + 75% N + 100% PK.0
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Introduction

The yield response of tomato to the added nitrogen through inorganic fertilizers is evident to a

considerable level. However, the nitrates produced in the soil from the added N fertilizers can react

with the organic matter of the soil and deplete even the native humus and may result in the fall of

the crop production (Dhar, 1962). This problem can be overcome by the application of additional

amount of organic residues. Further in the developing countries the escalating prices of fertilizers is

hitting the small and marginal farmers. The application of high input technologies such as chemical

fertilizers, pesticides, herbicides have improved the production but there is growing concern over the

adverse effects of the use of chemicals on soil productivity and environment quality.

Thus, integrated nutrient management has become an accepted strategy to bring about improvement

in soil fertility and protecting the environment. This strategy utilizes a judicious combination of

fertilizers, organic manures and bio fertilizers. Hence the investigation was carried out to study the

effect of integrated nutrient management on the growth, yield attributes, yield and quality of tomato.

Materials and methods

Field experiments were conducted for two years during kharif 2005 and 2006 at the Department

of Vegetable Crops, Horticultural College and Research Institute, Coimbatore to study effect of different

biofertilizers on growth, yield and quality of tomato var CO 3. Three types of biofertilizers viz.,

Azospirillum, Phosphate Solublizing Bacteria (PSB) and Vesicular Arbuscular Mycorrhiza (VAM) in

different combinations were tested in comparison with inorganic fertilizer treatment as control in a



69Am.-Eurasian J. Sustain. Agric., 3(1): 68-70, 2009

randomized block design with three replications. The soil of the experimental field was clayey loam

in texture with pH 8.40, available N - 225.6 kg ha (medium), available P- 19.1 kg ha (medium), -1 -1  

available K- 478.5 kg ha  (high) and organic matter - 0.83 %.The biofertilizers were incorporated into-1

the soil at the rate of 2 kg ha  at the time of planting. The treatments were as follows.-1

1T Recommended NPK

2T Azospirillum + 75% N + 100 % PK

3T Azospirillum + Recommended NPK

4T Azotobactor + 75% N + 100% PK

5T Azotobactor + Recommended NPK

6T PSB + 75% P + 100% N&K

7T PSB + Recommended NPK

8T VAM + 75% P+100% N&K

9T VAM + Recommended NPK

The recommended dose of inorganic fertilizers viz., 100:75:75 kg NPK ha were applied as per-1  

the treatments. P and K each @ 75 kg ha  along with 50 % N were applied as basal. Remaining-1

50 % N was applied 30 days after transplanting. Observations on plant height, number of branches

plant , number of fruits plant , fruit weight and yield were recorded. Benefit: cost ratio was worked-1 -1

out. Total soluble sugars were measured using refractometer and expressed in Brix. The data were0

analyzed statistically.

Results and discussion

Yield attributes

The results indicated significant differences among the kinds of biofertilizers and their combination

with inorganic fertilizers. The plant height, considered to be an important factor to judge the vigour

was found increased to a significant level with the application of organic manures in both the seasons.

2The treatment T  (Azospirillum + 75% N + 100% PK) recorded the tallest plants (72.6 cm) and

highest number of branches plant  (8.80).The increase in growth characters might be due to the fact-1

that the Azospirillum inoculated plants were able to absorb nutrients from solution at faster rates than

uninoculated plants resulting in accumulation of more dry matter, N, P and K in the stems and leaves

(Nanthakumar and Veeraragavathatham, 2001).

Similar to plant height, the branching was increased due to the application of biofertilizers. The

number of branches plant  is of considerable importance and it has positive association with yield.-1

Azospirillum + 75% N + 100% PK registered the highest number of branches plant  (8.80). Greater-1

the number of secondary branches, more will be the number of flowers produced which is ultimately

going to reflect on the total number of flowers produced. 

In tomato, large size fruits are preferred. In the present study also, application of Azospirillum has

recorded maximum fruit size including more number of fruits. Azospirillum + 75% N + 100% PK

recorded 33.7 fruits per plant with an average fruit weight of 35.63 g. Azospirillum inoculation benefits

plant growth and increases yield of crops by improving root development, mineral uptake and plant-

water relationship. In addition to nitrogen fixation, Azospirillum also produces growth promoting

substances like IAA and GA and these hormones go a long way in enhancing the crop growth. The

source of IAA from Azospirillum might have increased the various endogenous hormonal levels in plant

tissue, that was responsible for the enhanced pollen germination and tube growth, which ultimately

increased the fruit set. The higher fruit set may also be due to higher percentage of productive

flowers. (Balasubramanium et al., 1998 and Anburani and Manivannan, 2002). 

The highest yield was also recorded with the application of Azospirillum + 75% N + 100% PK

(43.85 t ha ) due to the high yield contributing characters like number of fruits plant  and average-1 -1

fruit weight. The N availability and N content of the plants was enhanced due to the application of

Azospirillum. The increased uptake of available N influence the growth characters, since N is the chief

constituent of protein essential for the formation of protoplasm, which leads to cell division, cell

enlargement and ultimately resulting is increased plant growth and yield.

Azospirillum fixes the atmospheric nitrogen in the soil enhances the production of phytohormone

like substances and increased uptake of nutrients such as phosphorus and potassium. The biological

activity of the microorganisms would have helped the soil status to become a ready to serve zone for
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essential nutrients to plant’s root system. Similar results were reported in coriander (Subramanian and

Vijayakumar, 2001), Cassava (Rajamani et al., 2001) and tomato (Renuka and Ravi Shankar, 2001).

The highest benefit: cost ratio of 3.76 was recorded with Azospirillum + 75% N + 100% PK. This

might be due to more number of fruits with high yield recorded in this treatment.

Table 1: Effect of biofertilizers on the performance of tomato (M ean data for two years)

S.No. Treatments Plant No. of No. of Fruit Yield BCR TSS

fruits weightheight branches  (t ha ) ( Brix)-1 o

(cm) plant plant (g)-1 -1

1T Recommended NPK 63.2 7.72 31 32.57 41.55 3.56 4.37

2T Azospirillum + 75% N + 100 % PK 72.6 8.8 33.7 35.63 43.85 3.76 4.45

3T Azospirillum + Recom mended NPK 70.4 8.59 32.3 34.23 41.53 3.51 4.4

4T Azotobactor + 75% N + 100% PK 59.2 7.95 27.1 30.13 35.19 3.02 4.36

5T Azotobactor + Recommended NPK 63.9 7.02 25.8 28.63 31.6 2.67 4.41

6T PSB + 75% P + 100% N&K 64.1 7.25 26.8 28.67 31.9 2.73 4.35

7T PSB + Recommended NPK 70.5 7.43 27.8 30.1 37.08 3.13 4.41

8T VAM  + 75% P+100% N&K 64.2 7.17 26 29.43 31.49 2.7 4.34

9T VAM  + Recommended NPK 65.8 7.07 26.9 29.37 33.93 2.83 4.41

SEd 1.47 0.19 0.62 0.53 0.57 - 0.24

CD (5%) 3.12 0.4 1.32 1.11 1.21 - NS

Quality attributes

Among the treatments, application of Azospirillum + 75% N + 100% PK recorded the highest

TSS of 4.45 Brix and this might be due to the presence of better nutrients and phytohormones due0

to the application of azosprillium.

Conclusion

In field experiments conducted to investigate the effects of biofertilizers, the plant height, number

of branches plant , number of fruits plant , fruit weight and yield were the highest with Azospirillum-1 -1

+ 75% N + 100% PK treatment. The highest cost benefit ratio and TSS of 4.45° was also recorded

with the same treatment. 
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