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and external longitudinal length were higher than 80%, with a variation index higher
than one. Thus, application of simple breeding methods, such as mass selection,
show a real improvement,

The experience of participatory improving brings a rich knowledge for both involved -
researcher and farmer
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The effects of organic and biological fertilizers on yield and
essential oil of basil (Ocimum basilicum L.) under an organic
production system
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Abstract

To evaluate the effects of organic and biological fertilizers on yield and essential oil of
pasil (Ocimum basilicum L.} an experiment was conducted at Research Farm of
Ferdowsi University of Mashhad, Iran, in year 2009. A split plot arrangement based
on Complete Randomized Block Design with three replications was used. Ten different
fertilizer (1-cow manure, 2-sheep manure 3-chicken manure, 4-compost, 5-
vermicompost, 6-nitroxin (frade mark) as a biological fertilizer containing of
Azotobacter sp. and Azospiriffum sp., 7-Phosphate Solubilizing Bacteria (PSB)
containing of Pseudomonas sp. and Bacillus sp., 8-mixture nitroxin and PSB, 9-
Chemical NPK and 10-control) were assigned to the main plots and three cut of basil
considered as the subplots. The highest above-ground biomass and feaf yield
resulted in vermicompost, cow and chicken manure, respectively. The highest yield
of essential off, were obtained from plants treated with cow and sheep manure,
vermicompost and chemical fertilizer, respectively. The highest above-ground
biomass, fleaf yield and essential oil yield, obtained in third cut but essential oil
percentage in the first cut was more than other cuts.

Introduction

The use of the various ecologically inputs can substantially impact on yield and quality
of products (Kapkiai et al. 1999). In many agricultural systems, especially in
sustainable agriculture, bio-organic fertilizers would be used to improve some soil
characteristics such as fertility, increase soil organic matter, plant growth, and soil
properties (Azeez et al. 2010). Many of bacterial species which called plant growth
promoting rhizobacteria affect on crop yield through the biological fixation of nitrogen,
increasing availability of mineral elements such as phosphorus and potassium,

inhibition of soil borned pathogens and produce plant growth hormones (Sifola &
Barbieri 2006).

Among the species of the ocimum genus, Ocimum basilicum L. {basil) have more
economic importance and can be used both fresh and dried as spice. Basil has been
used traditionally as an important medicinal herb (Sifola & Barbieri 2006).

Due to emphasis of sustainable agriculture, especially on quality of the plants
products and importance of medicinal plants, and also the lack of studies on the
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fertilizer needs of basil, this study aimed to assess the effects of the various organic
and biological fertilizers on some qualitative and quantitative characteristics of basil
was conducted.

Materials and methods

The experiment was conducted at the Research Farm of Ferdowsi University of
Mashhad, Iran, in year 2009. The treatments were arranged as split plots over time
based on Complete Randomized Block Design with three replications. Ten different
fertilizers were assigned to the main plots and three cut of basil considered as the
subplots. Fertilizers were 1- cow manure (30 ton.ha-1), 2- sheep manure (20 t.ha-1),
3- chicken manure (10 tha-1), 4- municipal waste compost (10 t.ha-1), 5-
vermicompost (7 ton.ha-1), 6-nitroxin (trade mark) as a biological fertilizer (containing
Azotobacter sp. and Azospirillum sp. bacteria), 7- phosphate solubilizing bacteria
(PSB) (containing Pseudomonas sp. and Bacillus sp.), 8- Mixture of Nitroxin and PSB,
9- chemical NPK fertilizer (110,60.60 kg.ha-1) and 10- control (no fertilizer). Based on
soil data required amounts of organic and NPK fertilizers were applied to the regarded
plots. Basil seeds were sown every 6 cm on rows which apart 50 cm of each other, in
May 2009. Irrigation was done immediately after planting and then once every seven
days separately for each plot. During the growing season, at the same developmental
stage (5-10% flowering), three cut was harvested. Plants in each plot were harvested
and after drying, leaf and total above ground biomass were measured. Air dried
leaves in the three time of harvesting (50 g) were subjected to hydro distillation for 3 h
using a clevenger apparatus, and percentage and yield of essential oil were
determined. Data were subjected to analysis of variance (ANOVA) using the SAS
Ver9 MS-Excel ver.14 and Slide-Write Ver.2 were used for drawing the figures.
Means Comparisons were performed using Duncan's multiple range test at 5% level
of prabability.

Results
Total above ground biomass and leaf yield

Plants treated with vermicompost had the most above ground biomass and cow
manure ranked second. The lowest above ground biomass was observed in control
and NPK fertilizer, respectively, Dry leaf yield was highest on plots with vermicompost
and had no significant difference with chicken and cow manure plots (fig.1.). Leaf
vield and above ground biomass significantly increased from first to third cut, as each
cut had significant difference with previous cut (Table 1), it could be related to slow
and gradual release of elements from organic fertilizers.

Percentage and yield of essential oil

The chemical and controls treatments that have the lowest total above ground
biomass and leaf yield produce the largest percentage of essential cil and have
significant difference with other treatments, except chicken and cow manure. The
lowest percentage of essential oil was observed in plants treated with nitroxin, PSB
and mixture of nitroxin and PSB (Fig. 2 & 3). Amongst the cuts, the highest
percentage of essential oil was obtained in the first cut as it has significant difference
with other two cuts (Table 1). Since the yield of essential oil is resultant of leaf yield
and percentage of essential oil, and both of them were high in cow manure treatment,
it could be postulated this treatment had also the highest essential oil yield and
chicken manure, vermicompost and NPK fertilizer, ranked after the cow manure,
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regardilng thfs trait. However, control treatment caused the highest percentage of
essential oil, though it was not considerable because of low leaf yield in this

treatme:lr]t. (Fig. 2 & 3). Among the cuts, the third cut had maximum essential oil yield
(Table 1). ’
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Discussion

There are reports that proposed application of organic and bioclogical fertilizers could
be resulte_d In increasing in soil water holding capacity, strengthening the plant
hurman&hke activities and providing the required elements, increasing in nutrient
avallghility and absorption by plants and at a glance may improve the chemical
physmai and biological properties planting bed, finally it could be reflected in fmpmveci
yield (Mahfouz & Sharaf-Eldin 2007, Khalid et al. 2006). Vermicompost is beneficial
fc_rr crop yield because it improves the physical structure of the soil, enhance the
biological properties of the soil (aggravate micro-organisms activities, secretion of
growth hormones such as auxins and gibberellic acid, and exudation of enzZymes
such ‘as phosphatase, cellulase, etc.) (ValdezPerez et al. 2011). In annthe;
e:w:pe:-r;ment, the combination of the organic fertilizers with inorganic nitrogen fertilizer
significantly enhanced growth characteristics of basil (Sifola & Barbieri 2006), !
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MPK fertilizer had no significant effect on plant performance, maybe this could be
partially related to more susceptibility of chemical fertilizer to sublimation, leaching
and denitrification processes and unlike organic fertilizers, chemical fertilizers does
not any positive impact on soil bulk density (Kolata et al, 1992). Mahfnuz and Sharaf-
Eldin (2007) reported that application of different strains of biofertilizers amended with
a half dose of N, P, and K increased fennel fruit yield compared to 50% and 100%

MNPK treatments.

Table 1- Means comparison of some measured characters in basil among
different cuts.

Abave-graund Ezzpnual ail
Ciry leaf yield Essential il _
i 3 biomass (o) vield
a- i3
ik (kg.ha-1) (L.ha-1)
“First cut 706,80 116880 0.930a E.520
mecond cut 06 .5k 1497 3h 1.793b 7480
Third cud 1264 .33 2344 Ba 0.771hb 9.7 8a

* [n 2ach column, means fllowed by the same Tetter(s) are nat significantly different at the 5% probability level |

The highest percentage of essential oil in the first cut and control treatment, which
has had the lowest leaf yield, could be related to increased levels of the secondary
metabolites which might have increased under stress conditions (such as low
amounts of nutrient elements and water), because organic fertilizer increase soil
water holding capacity, and increase plant nutrient elements availability, therefore

help the plants to avoid from stresses.

Conclusions

The results showed that using of organic fertilizers has superiority compared to
chemical fertilizers and this could be considerable for the sustainable production of
medicinal plants. It seems that treatments of vermicompost and animal manure,
particularly cow and chicken manure, were more effective due to increasing biomass
and essential oil yield of basil compared with the standard treatments.
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Dynamics of soil microbial community in organic, green and
conventional vegetable production systems

Zhao, J.-J.", Li,J., Du X.-G.
Key words: Organic; Green; Conventional; Soil microorganisms; number

Abstract

This study is a long-term trial of greenhouse vegetables production under three
different lreatments: organic, green and conventional, began in March 2002 in
Quzhou Experimental Station of China Agricultural University. Soils were sampled in
0-20cm and 20-40cm layer four times in January, April, July and October 2009. To
reveal the number and dynamic changes of soil microorganisms under different
managements, conventional plate culture and colony counting method were used to
determine the number of soil microorganisms. The results showed that: (1} The
systerm of organic management significantly increased the number of soil bacterium.
The number of bacterium in the organic system was more than that in conventional
systerm, and the number of bacterium reached a significant level in April and October
in 0-20cm soil layer. The number of bacterium in the organic systerm was more than
that in green systerm and conventional systerm, and the number of bacterium
reached a significant level in April, July and October in 20-40cm soil fayer. (2) The
systerm of organic management significantly increased the number of soil
actinomyceles. Among three systerms, the number of actinomycetes was the most in
the organic systerm and the least in the conventional systerm in the 0-20cm and 20-
40cm soil layer. In the 0-20cm soil layer, the number of actinomycetes reached a
significant level between the organic systerm and conventionall systerm in April, July
and October. In the 20-40cm soil layer, the number of actinomycetes reached a
significant level between the organic systerm and conventional systerm in October.
(3) Organic management significantly reduced the number of soil fungi Among three
systerms, the number of fungi was the least in the organic sysferm and the most in
the conventional systerm in the 0-20cm soil layer and the number of fungi reached a
significant level between the organic systerm and conventional systerm in October.
Compared with the 0-20cm, the trend was opposite in the 20-40cm soil layer.

Introduction

Vegetables are indispensable in our daily life. However, over-reliance on chemicals
(Le. synthetic fertilizers and pesticides) have brought negative impacts on the
environment, food safety and human health (Ma W. Q., et al. 1999). Regarded as an
environmentally friendly agriculture without inputs of chemical fertilizers. pesticides
and growth regulators ( Du X. G., et al. 2006), the total area of the world organic
agriculture cultivation was 30.5 million hectares in 2007 (Kledal, et af. 2007). In China,
Fhe certified organic food industry started in the 1 990s, and its rapid growth since then
Indicates the use of a huge amounts of organic fertilizers in organic agriculture. Soil
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