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zsﬁ?mf&%’;ggf;n?hmch parameters of tomato plants. An experiment was conducted at Horticultural College and Research
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University, Periyakulam (T.N.) India Block Design (RBD) including nine set of treatments with three replications to evaluate the
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organic fertilizers including Azospirillum, Phosphobacteria, potash mobilizer (each 1 lit/
acre), VAM (5 kgl/acre) and humicacid (3 lit/acre) as soil and foliar application along with
control. PKM 1 variety of tomato wastaken asatest crop. The seedlingsweretransferred to the
main field and inorganic fertilizers (N, P and K) were applied as per thetreatment schedule. The
organic fertilizer treatment was imposed at 15 days interval three times on the standing crop
with varying dosages. Observation parameterslike plant height (cm), average number of fruits
per plot, average fruit weight per plant (g), yield (tonnes'ha), daysto 50% flowering, ascorbic
content and TSS were recorded. The treatments T,[75 % RCF + biofertilizers (Azospirillum +
Phosphobacteria + potash mobilizer + VAM)+ humic acid liquid assoil application] recorded
maximum in plant height (73 cm), average number of fruitsper plot (59), averageweight of fruits
per plot (707 g), yield (31.56 t/ha), ascorbic content (17.3 mg/100g) and TSS(5.5°Brix), followed
byT,(RCF + biofertilizers — (Azospirillum + Phosphobacteria + Potash mobilizer + VAM +
humicplusliquid as soil application) while the control T, recorded lowest. The overall result
revealed that 75% inorganic fertilizers combined with organic fertilizers increased number of
fruits, weight of fruitsand yield, compared to control and the percentage increase in yield was

35% over control.
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omato (Solanum lycopersicon L.) under the
Solanaceaefamily, otherwise called aswolf apple,
second most important vegetable crops after
potato. Indiaisthe second | argest producer of vegetable
after china in the world.In addition to its economic

importance, tomato consumption has recently been
demonstrated to be beneficial to human health, because
of its content of phytochemicals such as lycopene, -
carotene, flavonoids, vitamin C and many essential
nutrients (Beutner, 2001; Ordookhani et al., 2010). This
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composition explainsthe high antioxidant capacity in both
fresh and processed tomatoes (Gahler et al., 2003),
associating the fruit with lower rates of certain types of
cancer and cardiovascular disease (Rao and Agarwall,
2000).

In the last century, chemical fertilizers were
introduced and this made farmersto be happy of getting
increased yieldin agricultureinthe beginning. But slowly
chemical fertilizer started displaying their ill-effectssuch
as leaching, polluting water basins, destroying
microorganisms and friendly insects, making the crop
more susceptible to the attack of diseases, reducing the
soil fertility and thus causing irreparable damage to the
overall system.

The nitrogen in adequate quantity increased fruit
quality, fruit size, colour and taste. It also helps in
increasing desirable acidic flavour. Adequate amount of
potassiumisalso required for growth, yield and quality.
However, the nitrates produced in the soil from the added
N fertilizers can reach with the organic matter of the
soil and depl ete even the native humusand may result in
thefall of the crop production (Dhar et al., 1968). Hence,
this present investigation was carried out to study the
effect of combined combination of organic biofertilizers
and inorganic fertilizers on enhancing growth yield and
quality of tomato.

RESEARCH METHODS

Field experiment was conducted at western block
of Horticultural College and Research Institute,
Periyakulam. The PKM 1 variety of tomato was taken
as a test crop. Five types of bio fertilizers like as
Azospirillium, Phosphobacteria, Potash mobilizer,
VAM, and humiacid, were included along with the
recommended dose of chemical fertilizer (75:100:50 N,
P and K kg/ha) were tested along with control in a
Randomized Block Design with three replications. The
data were subjected to statically analysis as suggested
Panse and Sukhatme (1985).

Treatment details :

T, - Recommended chemical fertilizer (RCF)

T,- Biofertilizers—(Azospirillum+
Phosphobacteria + Potash mobilizer +
VAM )

T,- RCF + biofertilizers — (Azospirillum +
Phosphobacteria + Potash mobilizer +
VAM )

- RCF + humic acid liquid as soil application
RCF + humic acid liquid as foliar application
RCF + biofertilizers — (Azospirillum +
Phosphobacteria+ Potash mobilizer +
VAM) + Humic acid Liquid assoil application
T.,- RCF + biofertilizers — (Azospirillum +
Phosphobacteria + Potash mobilizer +
VAM)+humicacidliquid asfoliar application
T.- 75 % RCEF + biofertilizers — (Azospirillum +
Phosphobacteria + Potash mobilizer +
VAM)+ humic acidliquid assoil application
T,- 75 % RCEF + biofertilizers — (Azospirillum +
Phosphobacteria + Potash mobilizer +
VAM) +humic acid liquid asfoliar application
Therecommended dose of inorganic fertilizerswere
applied T, to T, treatments and T, and T, treatments
were 75 % recommended dose of fertilizerswas applied.
Biofertilizers was applied 15 days interval for 3
times.Observationswas taken on vegetative parameters
like plant height (30, 60 and 90 days), days to 50 %
flowering, yield parameterslike, number of fruitsper plot,
average weight of fruits per plant,yield tonnes/ha,
biochemical parameterslike ascorbic acid content (mg/
100g), total sugar content (%) and TSS (°Brix) were
recorded

T4
T5
T6

RESEARCH FINDINGS AND DISCUSSION

Thefindings of the present study aswell asrelevant
discussion have been presented under following heads:

Growth parameters:

Theresultsindicated significant differencesamong
the kinds of biofertilizers and their combination with
inorganic fertilizers. The plant height and daysto 50 %
flowering considered being an important factor to judge
thevigour of plant. It wasfound increased to asignificant
level with the application of treatments The treatment
T, - 75 % RCF + biofertilizers — (Azospirillum +
Phosphobacteria + Potash mobilizer + VAM) + humic
acid liquid as soil application recorded the maximum
height of 33.3, 72.5 and 73.1 cm at 30, 60 and 90 days,
respectively and this treatment has taken minimum
number of days to attain 50 % flowering (37.7 days)
followed by T, (RCF + biofertilizers — (Azospirillum +
Phosphobacteria + Potash mobilizer + VAM) + humic
acidliquid assoil application) followed by thetreatments
T, and T, while control T, recorded lower plant height
of 25,63 and 68.7 cm at 30, 60 and 90 DAP, respectively

Asian J. Hort., 13(1) June, 2018 : 28-31@ Hind Agricultural Research and Training Institute




Effect of organic source of fertilizers along with inorganic on growth, yield & quality of tomato

(Table 1). Higher production of auxin and growth
substances by humic acid at early phases of growth could
haveinduced the production of lateral branchesand plant
height. Biofertilizers and combination effect produced
highest plant growth as suggested by Alam (2006).

Yield parameters :

Thehighest yield wasrecorded with the application
of T,-75 % RCF + biofertilizers — (Azospirillum +
Phosphobacteria + Potash mobilizer + VAM) + humic
acidliquid assoil application (31.6 tonnes/ha) followed
by T, of 29.8 tonnes/ha. High yield contributing
characters like number of fruits per plot (59),
averagefruit weight per plot (811g) followed by T.- RCF
+ biofertilizers — (Azospirillum + Phosphobacteria +
Potash mobilizer + VAM) + humic acid liquid as soil
application recorded the next higher valueswhile control
recorded lower yield of 23.1 tonnes/ha, average number
of fruits per plot (32 nos.) and average weight of fruits
per plot (417 g) (Table 2). The combined effectsincreased

shelf lifeof fruits, increased the nutrients avail ability and
increased sucrose content of fruits. A balanced use of
organic and inorganic fertilizers could enhance soil
chemical, physical, and biological propertiesaswell as
rate of nutrient turn over within the soil-plant system
andincreased yield and quality of fruits. Nutrients, when
in adequate quantity, increases fruit quality, fruit size,
colour, and fruit taste of tomato (Azad, 2000)
Azospirillumfixes the atmospheric nitrogen in the
soil enhances the production of phyto hormone like
substances and increased uptake of nutrients such as
phosphorus and potassium. Thebiological activity of the
microorganisms would have helped the soil status to
become a ready to serve zone for essential nutrients to
plant’s root system. Similar results were reported in
coriander (Subramanian and Vijayakumar, 2001).

Quality parameters :
Application of 75% RCF alongwith humic acid as
soil application recorded lesser ascorbic acid (17.3 mg/

Table1: Effect of combined application of organic and inorganic fertilizer on growth parameter of tomato cv. PKM 1

Treatments Plant height (cm) 50% flowering (days)
30 days 60 days 90 days
T1 25.0 63.0 68.7 50.0
T, 26.3 68.7 70.0 44.0
Ts 28.3 70.0 70.1 420
Ta 26.3 69.3 70.0 420
Ts 30.3 71.0 71.2 41.3
Te 32.7 72.3 725 39.9
T, 31.0 72.0 72.0 41.0
Ts 333 725 73.1 37.7
To 317 72.0 72.0 39.0
SE.+ 4.29 3.30 3.27 551
C.D. (P=0.05) NS 7.01 6.95 11.40

NS=Non-significant

Treatments

Table 2 : Effect of combined application of organic and inorganic fertilizer on yield parameter of tomato cv. PKM 1

Average number of fruits per plot Average weight of fruits per plot (g) Yield tonnes/ha
Ta 320 417.0 23.1
T 35.0 430.0 24.3
T3 39.0 471.0 25.0
Ta 36.0 457.0 25.0
Ts 40.0 522.0 25.3
Te 55.0 707.0 29.8
T, 43.0 584.0 27.6
Ts 59.0 811.0 316
Ty 48.0 564.0 28.8
SE.+ 6.48 28.94 3.93
C.D. (P=0.05) 12.05 61.35 8.34
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Treatments

Table 3 : Effect of combined application of organic and inorganic fertilizer on quality parameter of tomato cv. PKM 1

Ascorbic acid content (mg/100g) Total sugar content (%) TSS (°Brix)
T 22.1 6.0 40
T 18.6 6.3 4.6
T3 18.3 6.4 4.8
Ta 185 6.3 4.6
Ts 18.2 6.9 49
Te 17.9 85 51
T, 18.2 72 49
Ts 17.3 9.0 55
Ty 18.1 82 5.0
SE.+ 2.75 0.59 0.60
C.D. (P=0.05) 4.86 1.29 1.30

100g), more total sugar (9 %) and TSS of 5.5° Brix
followed by T, whilecontrol T, recorded higher ascorbic
acid of 22.1 mg/100g and less sugar of 6 % and TSS of
4.0 °Brix.

Conclusion :

Combined application of organic and inorganic
fertilizers recorded increased growth, yield and quality
parametersin tomato. Therefore, it is advocated that 75
% recommended chemical fertilizer (75:100:50 N, Pand
K kg/ha) along with biofertilizer like Azospirillum,
Phosphobacteria, potash mobilizer (1 lit/ acre)+ VAM
(5 kg/acre)along with humicacid (3 lit/acre) as soil
application recorded higher yield and quality of tomato
crop

REFERENCES

Alam, M .N. (2006). Effect of vermicompost and some chemical
fertilizersonyield and yield components of selective vegetable
crops. Ph.D. Thesis, Faculty of Agriculture, University of
Rajshahi, Bangladesh, pp: 122-176.

Azad, A K. (2000). Effectsof plant spacing, source of nutrients
and mulching on growth and yield of cabbage. M.Sc. Thesis.
Department of Horticulture, Bangladesh Agriculture University
Mymensingh, pp. 15-40.

Beutner, S. (2001). Quantitative assessment of antioxidant
properties of natural colorants and phytochemicals:
carotenoids, flavonoids, phenolsand indigoids. Therole of b-
carotene in antioxidant functions. J. Sci. Food & Agric., 81:
559-568.

Dhar,L.M ., Dhar,M .M., Dhawan, B.N. and Ray, C (1968).
Screening of Indianplantsfor biological activity. Part 1. Indian.
J. Exp. Biol., 6: 232-247.

Gahler, S, Otto,K.and Bohm, V. (2003). Alterationsof vitamin
C, total phenolics, and antioxidant capacity as affected by
processing tomatoes to different products. J. Agric. & Food
Chem,, 51(27): 7962-7968.

Ordookhani, K .,Khavazi,K .,Moezzi,A. and Rgali, F. (2010).
Influence of PGPR and AMF on antioxidant activity, lycopene
and potassium contents in tomato. African J. Agric. Res.,, 5
(10): 1108-1116.

Panse, V.G. and Sukhatme, P.V. (1985). Satistical methods
for agricultural workers. ICAR, New Delhi, pp.328.

Rao, A.V. and Agarwall, S. (2000). Role of lycopene as
antioxidant carotenoid in the prevention of chronic diseases:
Areview. Nutr Res,, 19: 305-23.

Subramanian, S. and Vijayakumar, M . (2001). Effect of various
levels of nitrogen and Azospirillum on growth and yield of
CO3 coriander.South Indian Hort.,49 (Special): 191-192.

th

Year
* % % % % Of EXcallence x x % x %

Asian J. Hort., 13(1) June, 2018 : 28-31@ Hind Agricultural Research and Training Institute



