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ABSTRACT

This investigates on the reuse of agriculture by-products are becoming increasingly important due to storage and
environment problems related with this wastes. We have studied changes in agricultural traits and plant growth of rice
(Oryza sativa) exposed to olive solid pomace (OSW) application rates. OSW was mixed with soil at rates of 0, 1, 3, 5,
and 7% wi/w. Samples of rice after elongation and complete ripeness were harvested. This research carried at two
years. Results showed that OSW can be used as an organic source for plant growth. Application of 5% OSW produced
the optimal effect on soil parameters across all treatments. Additionally changes in soil physical and chemical

properties were observed.
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[I] INTRODUCTION

There is a growing public concern about the
environmental impact of industrial development
and population expansion in recent decades (Xu et
al., 2006). The olive tree (Olea europaea L.) is
characteristic of Mediterranean countries olive oil
solid waste (OSW) is called pomace or olive husk.
It contains olive pulp, stones, residual oil and
vegetative waters. Due to its high carbon and
nitrogen contents, osw residues can be used in
agricultures as a soil conditioner (Kavdir and
Killi, 2008) OSW contains more than 94% organic
matter and it has a potential to increase organic
matter content of soils (Abu-Zreig and Widyan,
2002). Rice is an important cereal crop of the
poacea family and major staple food that is widely
consumed all over the world. World population is
expected to increase to 8.5 hillion by 2025 to

maintain the self-sufficiency in rice, an increase of
2%-3% per year in rice production had to maintain
within limited land (Haque and Haque, 2016). IT
is a principal cereal grain consumed as cooked
rice and is a staple food in most Asian countries
(Lee et al, 2017). Also, rice is one of the strategic
products in Iran. Continuous use of inorganic
fertilizers cause to decay in physical, chemical and
biological  properties and soil  condition
(Maharajan et al, 2008). Olive solid waste and
other residues can be used as green waste which
contribute to the sustainability of agro-ecosystem
(Manios, 2004).

Olive oil pomace has been considered as a soil
additive to reduce the use chemical fertilizers,
because it provide required nutrient amounts,
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increases cation exchange capacity and improves
water holding capacity (Kavdir and Killi, 2008).
Previous studied have suggested the possible
advantage of olive oil waste in agriculture system,
such as plant nutrient and organic matter sources
to improve soil fertility (Altieri and Esposito,
2010, llay et al, 2013).

The aim of this study was to determine effect
OSW applications on growth of rice and soil
properties in two successive year.

[1I] MATERIAL AND METHODS

2.1. Experimental location and soil
This study was Morried out at shavdl
agriculture research station in Khuzestan, Iran
situated at 31-50 N latitude and 48-28 E
longitude at an altitude of 33 m above the sea
level at 2013 and 2014 years. The soil of the
experimental was silt clay.

2.2. Planting material and Experimental design
and treatment

Olive oil pomace from an oil extraction factory in

northern Iran was collected. Experiment was

factorial with completely randomized design with

three replications. The experiment consist of two

factors i.e. 5 levels of olive pomace A0 = 0

(control), Al = 1% (150 gr pomace mixed with

15000 gr soil), A2 = 3% (450 gr pomace mixed

with 15000 gr soil), A3 = 5% (750 gr pomace

mixed with 15000 gr soil), A4 = 1050 gr pomace

mixed with 15000 gr soil) and 3 levels rice variety

called Champa, Red Anboori , Danial. Pot

included 30 cm diameter pots with capacity of 20

kg. 15 transplant were planted per pot, the planted

were harvested at ripening stage.

2.3. Economical yield

Economical yield was calculated by weight of

grains of pot

2.4, Biological yield ( biomass)

Biological yield on principal of biomass weight

1.5 Harvest index (%)

Harvest index is the relationship between

economical yield and biological yield. It was

calculated by using the following formula: (Jamil

Mahmud et al, 2016).
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2.5. STATISTICAL ANALYSIS
The data were statistically analyzed by using
MSTAT-C, (Russell, 1994) program. The mean
differences among the treatments were compared
by Duncan test at 1 and 5% level of significance.

[111] RESULT AND DISCUSSION

3.1.  Plant height

Significant differences was observed between
interaction year, varieties and levels of olive
pomace (table 2). The tallest plant (73.55 cm) was
observed in 5% pomace application, Champa in
second year. The smallest was observed in first
year of control (figuresl and 2).

The variation in plant height due to nutrient
sources was considered to be the variation in the
availability of major nutrients. (Jamil Mahmud et
al, 2016). The analysis of olive pomace showed
that due to the presence of some micro and macro
elements it could be a source of growth (table 1).
It is might be increase in soil organic matter
content through the application of olive pomace
cause increasing plant height. Plant height is
affected by genetic characteristics, proper
temperature, and nutrition and soil fertility. Soil
fertility is effective on plant growth, and plant
growth increases plant length (Etesami et al,
2015). The cultivars use shortening the growth
period and plant height as a mechanism for
opposition with heat stress (Gilani 2010).

Tablel. Mean comparison some content Micro and
macro elements of olive pomace

Olive Pomacein Soil (%) N Zn K P

control 009° 135° 2768 936°
1% 0.11° 158 2977° 17T
3% 0.12° 135 4056° §4°
5% 014" 147 35077 103°
7% 0.18° 149° 678° 1053°

Diffzrent lotters in single column show statiseally differences according to Duncan,

s multiple rangs test (P=0.03)

2240



Olive pomace potential appropriate alternative of chemical fertilizers on the growth and yield of the three rice varieties

Sorees Degreeof Heghtof  Thousmdgrain ~ Biomass Yield  Hamest
Freedm Plunt(em)  welght(g1) &) (@) Indesh) w " a
vl ) 4 Al mATE T I 0 T po ) .
Inferact 4 and Vear() ' i LR O i 108 8L - . H
Calivar (B) ' 1 TR N0 100366 04705 BB3617% 3
nteract Band ¥ ' ] L440g= 0l 100ns 0400ns 53308 j
Interact A and B ' 3 18464 1009 ki g 134085 B160x¢ j R
Ineract A Bandy ' 1} nar 0 42 100% - 2002 b
Error ' ] 1 044 0968 01% 124
Coeficientofvariaion (%) 13 1 8 ki Hi 5
¥and significant Sttistically respectively
s :Non sgnificant — i 3 = CE—
Table2. Analysis of variance of agricultural parameters "’

of Rice at ripening stage . L. . .
Fig.3 Mean comparison interaction olive pomace,

N . cultivars and year on 1000-grain weight (First Year)
= hk bk ; hk
Figl. Mean comparison interaction olive pomace, e = > - 7
cultivars and year on plant height (First Year) B s b aa it
s Fig4. Mean comparison interaction olive pomace,
. cultivars and year on on 1000-grain weight (Second
4
i i Year)
ik
H i i 18
» B b
i o em
30 de
—g 0 n u i
H » & E £
fn » - E ; * -
H T 0 k.
15 8
1 é
5
oL L]
sl 1% 3% % %
BChampe 3017 35.23 3513 3637 347 0o L 1% 3% 5% %
WRed Anboori 5 334 3987 3857 374 Bchampa ;557 1263 1243 169 1047
ODanial 2067 2603 2645 203 263 WRed Anboori 9.767 1547 137 117 1193

ODanial 95 B77 1013 1557 108
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Yield (gr)

2
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- 1% 3% 5% 7%
OChampa 825 1303 n8 1843 84
mRed Anboori 675 1585 147 1467 1.9
oDanial 54 1817 105 1677 13

Fig6. Mean comparison interaction olive pomace,
cultivars and year on yield (Second Year)
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WRed Anboori 71 %17 180 1973 1873
ODanial iy 198 1803 212 181

Fig7. Mean comparison interaction olive pomace,
cultivars and year on biomass (First Year)
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Fig8. Mean comparison interaction olive pomace,
cultivars and year on plant biomass (Second Year)
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Harvest Index (%)

P 1% 3% 5% %
achampa a9 5235 5200 623 5373
mRed Anboori 5111 [z 28 79 67
Oaial 59 7024 5. 53 7077

Fig9. Mean comparison interaction olive pomace,
cultivars and year on harvest index (First Year)

Harvest Index (%)
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Fig10. Mean comparison interaction olive pomace,
cultivars and year on plant harvest index (Second Year)

3.1. Economical yield (yield of grain)

Grain as a part of the total dry matter produced in
rice, like other poaceae family of, is completely
affected by genotype characteristics,
environmental and contributing factors and their
positive complex. Although yield depends on the
genetic potential of the cultivar but it is subjected
to environmental conditions ( Hoseini and
Alaeibakhsh, 2015).

The in the total yield resulting from application of
the olive pomace may be attributed to the presence
of readily available form of nutrient (Gross et al,
2007 and also to its property to enhanced soil
aggregation, soil aeration and water holding
capacity, offers good environmental conditions for
the root system of rice plants.(Jigme et al, 2015)
This better availability of soil nutrients and
favorable soil condition resulted in healthy plants
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with large vegetative growth, which lead to higher
yield. The better yield in treatment compare to the
control is due to availability of readily available
micro and macro elements exist in olive pomace.
The lowest yield in control is due to insufficient
supply of plants in nutrients (Lawlor, 2002).

3.2 Biological yield (biomass)

Application of olive pomace cause increase of
biomass in all treatment compare to the control in
two years (figures 5 and 6). The highest biomass
was obtained from Champa CV at 5% and there is
no significant difference between two years. The
minimum of biomass was observed at control.

The production of dry matter results in trapping
light energy during the process of photosynthesis.
The absorbed light is directly proportional to the
leaf area index of the crops and the leaf area level
is also closely related to the nutritional status of
the plant. (Gislum and Boelt, 2009)

More biomass production can be a reason for
grain filling, and biomass production is less likely
to be due to poor seed filling. ( Peng and
Senadhara. 2003) Olive pomace increased the leaf
durability by improving the growth, increasing the
rate of photosynthesis, increasing the biomass and
plant height. The amount of dry matter produced
depends on the degree of photosynthesis
efficiency of the plant (llay et al, 2013).

3.3. Harvest index

The results showed that there was significant
differences between cultivars and levels of
treatment at one percent. The maximum harvest
index was observed in Danial and red Anboori
cv.s and there is no significant difference between
two years (figures 9 and 10). The high values of
the harvest index in the high yielding Danial
cultivar can be attributed to improving the
geometric structure of the plant, better penetration
of the light into the canopy, reducing respiration
rate and plant height, and ultimately increasing
dry matter accumulation per unit area.(Gilani,
2010). Harvest index is the economic yield to
biomass (biological vyield) (Teimoorian et al,
2009). High value of harvest index in red Anboori
varieties can be attributed to its ability in fertility,
number of grains per panicle, degree of maturity
and high dry matter accumulation (Gilani, 2010).
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Higher yield and harvest index due to olive
pomace indicates better partitioning  of
photosynthetic substance to economic yield. High
harvest index showed the efficiency of converting
biological yield into economic yield (Jamil
Mahmud et al, 2016).Olive pomace contain
significant amount of sugars, minerals and
proteins that promote plant growth ( llay et al,
2013).

[IV] DISCUSSION

Olive pomace as an organic fertilizer can be a
better compare to inorganic fertilizer as a soil
improver to produce better growth and healthy
yield of rice. The results indicates that olive
pomace is an appropriate alternative for chemical
fertilizers, whilst that is economic and helps
preserve the environment in terms of preventing
environmental pollution caused by the use of
chemical fertilizers.
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