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BENEFITS OF INOCULATION WITH AZOTOBACTER
IN THE GROWTH AND PRODUCTION OF TOMATO
AND PEPPERS

ABSTRACT: The aim of this research was to investigate the effects of Azotobacter
chroococcum in tomato and pepper growth and production by using two types of inocula-
tion — seed inoculation and seedling inoculation. The effect of inoculation was observed
thirty days after sowing, thirty days after transplanting, and in the phase of technological
maturity. The following were measured: height of the plants, dry matter of the plants and
number and the weight of the fruits. Inoculation had a positive effect on these in both
plants. With tomato, better results were achieved when seedlings were inoculated. With
pepper, the length of the plant and the dry matter were greater with seedling inoculation,
whereas the number and the weight of the fruits were greater with seed inoculation.

KEY WORDS: inoculation, azotobacter, tomato, pepper

INTRODUCTION

Azotobacter strain is a free-living nitrogen-fixer. It lives freely in soil,
growing in abundance in the rhizosphere with a higher concentration of orga-
nic matter secreted by plants (Berkum and Bohlool, 1980). Sometimes
azotobacter lives on the very surface of the root, making a mucous cover and
thus creating a stronger bond with the plant (association). The amount of
atmospheric nitrogen fixed by azotobacter ranges from 50 to 80 kg/ha a year,
depending on the conditions in soil. Apart from fixing elementary nitrogen,
azotobacter produces biologically active substances-auxins, gibberellin, pyri-
doxine, biotin, and nicotinic acid which can all contribute to plant growth.
Therefore, azotobacter can also be used as a microbiological fertilizer in the
production of non-legumes (Mili¢ et al., 2004). Several inoculation treat-
ments can be applied: introduction of azotobacter into soil before sowing it,
seed inoculation before sowing, seedling inoculation, and introduction of azoto-
bacter into soil by means of irrigation during the vegetation period.
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The aim of this research was to observe the possibilities of using Azoto-
bacter chroococcum in the growth and production of tomato and pepper by
inoculating the seed and the seedling.

MATERIAL AND METHODS

The experiment was conducted in chernozem soil with two kinds of
plants: tomato (Novosadski jabucar variety) and pepper (Kalifornijsko ¢udo
variety). In autumn, manure was introduced in the soil. The variants in the
experiment were seed inoculation, seedling inoculation, and control (no inocu-
lation).

Seed inoculation consisted of immersing 50 g of tomato and pepper seeds
in 15 ml of an inoculum containing 10%/ml of Azotobacter chroococcum cells.
The seeds were left in the inoculum for three hours.

Seedling inoculation was performed by immersing the root of seedlings in
an inoculum containing 10%/ml of Azotobacter chroococcum cells.

The sowing of inoculated and non-inoculated seed was performed in early
April. The distance between seeds was 5 cm.

Thirty days after sowing, the plants were dug out and divided into three
groups of thirty plants. The group I consisted of the plants whose seed was
inoculated. The group II was the plants whose roots were inoculated, and the
group III was the control plants that were not inoculated at all. All the plants
were planted into rows. The distance between each plant was 30cm.

The effect of inoculation was observed thirty days after sowing, thirty
days after transplanting and in the phase of technological maturity. The length
and the dry matter of the plants were measured and the number and weight of
fruits of tomato and pepper was determined.

RESULTS AND DISCUSSION

Thirty days after sowing there was no effect of Azotobacter chroococcum
on the length of the plant above ground, root, or the whole plant of tomato
(Table 1).

Tab. 1. — The effect of inoculation on the length of tomato plants

30 days after seeding 30 days after transplanting

Variants Above ground Root Above ground Root

(cm) (cm) (cm) (cm)

Control 6.820 1.540 29.300 13.233

Inoculation of seed 6.800 2.060 35.000 20.033

Inoculation of seedlings 39.233 27.267

LSD 1% 2.523 0.937 0.814 0.928

5% 1.521 0.565 0.491 0.560

Thirty days after transplanting, however, the effect of inoculation was sta-
tistically significant. The above ground part of the inoculated plants was lon-
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ger by 6—10 cm than in the control plants, and the root of the inoculated
plants was longer by 7—14 cm than the root of the control plants. A better ef-
fect was achieved when the seedlings were inoculated (table 1).

Thirty days after sowing the pepper, the length of the above ground part
of the inoculated plants was smaller than the length of the control plants. The
length of the root was the same in both inoculated and non-inoculated plants.
However, thirty days after transplanting, the total length of the inoculated
plants was greater by about 10—17 cm. As in tomato, the better effect was
achieved with seedlings inoculation.

Tab. 2. — The effect of inoculation on the length of peppers plants

30 days after seeding 30 days after transplanting
Variants Above ground Root Above ground Root
(cm) (cm) (cm) (cm)
Control 4.360 2.520 19.133 5.553
Inoculation of seed 2.580 2.540 27.200 7.433
Inoculation of seedlings 32.233 9.267
LSD 1% 2.358 2.358 1.243 2.497
5% 1.422 1.422 0.750 1.505

Thirty days after transplanting, the dry matter mass of the inoculated
plants, especially tomato, was greater than the dry matter mass of the non-inocu-
lated plants. Seedlings inoculation had a better effect with both plants (table 3).

Tab. 3. — The effect of inoculation on dry matter mass of tomato and peppers plant
Dry matter mass of tomato Dry matter mass of peppers
. plant (g plant-1) plant (g plant-1)
Variants
30 days 30 days after 30 days 30 days after
after seeding transplanting after seeding transplanting
Control 0.11 12.25 0.069 7.17
Inoculation of seed 0.11 25.37 0.033 8.24
Inoculation of seedlings 52.43 9.45
LSD 1% 0.001 1.93 0.003 0.112
5% 0.000 1.16 0.001 0.067

Inoculation with Azotobacter chroococcum had a significant effect on the
number and weight of pepper and tomato fruits (Table 4). With tomato, the re-
sults were better when seedlings were inoculated. With pepper, seed inocula-
tion was more effective.
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Tab. 4. — The effect of inoculation on the number and weight of tomato and peppers fruits

Tomato Peppers

Variants Number of  Average weight  Number of  Average weight

fruits per plant of one fruit (g) fruits per plant of one fruit (g)
Control 5.77 59.46 5.33 188.36
Inoculation of seed 7.72 78.50 6.36 231.53
Inoculation of seedlings 10.20 105.56 5.83 211.50
LSD 1% 1.35 0.788 1.42 15.12
5% 0.81 0.475 0.86 7.43

The use of Azotobacter chroococcum in plant production was also justi-
fied in many earlier researches. MiloSevic¢ et al. (1994) concluded that
the same strains of Azotobacter chroococcum did not produce the same effect
in different varieties of pepper. Govedarica et al. (1996) achieved faster
germination when cucumber seed was inoculated before sowing. Goveda-
rica et al. (1997) achieved a positive effect of azotobacter on the growth of
pepper. The researches of Mrkovacki and Milié¢ (2001) showed that
this bacterium increases the sugar content of sugar beet. In the researches of
maize production by Govedarica et al. (2002) and Hajnal et al.
(2004), an even germination, a 3% higher yield and an increased microbiologi-
cal activity were achieved when Azotobacter chroococcum was applied. J a -
rak et al. (2006) achieved a positive effect of azotobacter on yield of wheat
and on microbiological activity in wheat rhizosphere. Azotobacter can be used
as an alternative to conventional nitrogen fertilizers. The use of Azotobacter
chroococcum in tomato and pepper production could reduce the need for nitro-
gen mineral fertilizers, which is important both economically and ecologically.

CONCLUSION

— Thirty days after sowing there was no effect of Azotobacter chroococ-
cum on the length and on the dry matter mass of tomato and pepper plants.

— Inoculation of tomato and pepper with Azotobacter chroococcum had
a statistically significant positive effect on the length and weight of the plants
thirty days after transplanting. A better effect was achieved when seedlings
were inoculated.

— The number and weight of pepper and tomato fruits were significantly
higher in inoculated variants. Seedling inoculation was more effective with to-
mato. Seed inoculation was more effective with pepper.
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KOPUCHOCT MHOKVYJIALIMJIE C ASOTOBAKTEPOM HA PACTEGE
N HA TTPOAYKTUBHOCT ITAPAJIAJ3A U1 TIATIPMKE

Mupjana H. Japak, Cumonuna C. bBypuh, bumpana 1. Bophesuh
IMomonpuspenuu dakynrer, Hosu Can, Tpr JI. O6panosuha 8, Cpbuja
Pesume

A3zoTobakTep crmama y ciodogHe azoToduKkcaTope. Y 3aBUCHOCTH O]l COja M YCJIO-
Ba cpenuHe, azorobakTep Moxke pukcupatu 50 mo 80 Kr a3oTa Mo XeKTapy TOAMIIE.
OcuM 1ITO yCBaja eJleMEHTApHU a30T, OH MPOAYKYje M MaTepuje Koje MOCTeNlyjy pacT
Ousbaka. 300r TMX CBOjcTaBa a30TOOAKTEp ce MpuMembyje kKao ouodeprunuzaTop. IMo-
CTOje Pa3IUYUTH HAYMHU TPUMEHe a30ToOaKTepa — Y 3eMJbUINTE TIpe CeTBe, Ha ceMe
M Ha pacaf.

Lum uctpakuBama je 6Mo fa ce ucnura edekar npumeHe Azotobacter chroococ-
cum y TIDOM3BOAIGY TIapajaj3a W Manpuke KopuinhereM IBa HauMHA WHOKYJIALMje —
MHOKYJIallMja ceMeHa M MHOKYJallyja pacama. YTUlaj MHOKY/IallMje UCIIUTUBAH je TpU-
JleceT JIaHa TIOCJIe CeTBe, TPUIECeT JaHa Tocie pacaljuBama W y ha3d TEXHOJIOIIKE
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3penoctu. McnuTuBaHu cy BUCMHA OWJbaka, CyBa Maca OuJbaka, Opoj IiomoBa M Maca
CBEKMX TIJIOJ0BA.

Tpunecer naHa mocje ceTBe HUje OWI0 yTuuaja Azotobacter chroococcum Ha 1y-
JKMHY M CyBYy Macy Omibaka. MHOKynauMja mapagaj3a M IalpuKe MMajia je 3HadajaH
VTULIAj TPUIECET IaHa HaKOH pacahuBara. bombu edekar nMmala je MHOKyIalMja paca-
na. bpoj u Te:xuHa muIooBa Koja 00e OubHE BpCTe OWIM Cy 3Ha4ajHO Behr Ha MHOKY-
JMcaHUM BapujaHTaMa. MHokynauuja pacama uMana je 0o/bM edekaT Ko Ilapanajza
JIOK je KoJ Tampuke 0ojbM edekar mMajna MHOKYyIalldja ceMeHa.
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