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Dry Matter and Oil Accumulation in Fruit of Some Olive Promising Genotypes

under Sarpol-e Zahab Environmental Conditions in Iran
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Table 1. Abbreviation, location and usage of olive promising genotypes.

i)
Genotype Collection location &osTper Je  Usage o3l
D: Dallaho sYis  Table Olive S
Dd: Dasht Direh o pacis  Table Olive S
Gw Guilan Gharb o2& Oil Olive By
Psy Sarpol-e Zahab Park  _s J, . s,u Oil Olive SEay
Bns Ban Avareh Village ST oL stwy, Dual Purpose o g o5
Bns Ban Avareh Village 0,5T 0L skws, Dual Purpose o bt 55
Ds;3 Deh Sefid Village Lawes b, Table Olive S S
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Table 2. Soil physico-chemical properties in the experimental site at Dallaho research

station in Sarpol-e Zahab, Kermanshah

e Loys Loy

EW S =k S EW-BL EW %)
ol S b gl GEAS ne S A GEAS e S 0 ST e S obs
Depth  Silt Sand Saturation Potassium Phosphorus Nitrogen Organic carbon  CaCOs  «..l
m ) () (%) (mg kg*) (mg kg*) (*0) (*0) ()  pH
0-30 52 14 33 520 6.2 0.18 2.25 41 7.7
0-60 37 23 38 275 2.6 0.06 0.87 45 7.7

olzile S colad V15 ol 55 LT ST sla 59 —¥ g
Table 3. Irrigation water properties of at Dallaho research station in Sarpol-e Zahab,

Kermanshah
RN meg 1" oY1 ST Le
Gopomim) o#3) el Ol S DS S ol :
EC (ds m?) pH CO32 HCO; ClI° Sos#* Ca?* Na*
550 7.28 0 460 030 190 6.60 0.20
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Table 4. Meteorological information in 2018 and 2019 of synoptic meteorological

station of Sarpol-e Zahab

(.s\)fg.;l..» a43) bes Lo > (oo Casb) (H&:ﬂ) S (}:.»L}:J ;.,G)L.
Temperature Relative humidity =~ Evaporation Rainfall
Month ola ('C) (%) (mm) (mm)
2018
May Cigus,| 27.63 58.16 169.60 85.80
Jun sls 5 40.15 28.82 305.40 0.00
July I 41.86 29.06 417.40 0.00
August N 41.18 28.61 375.80 0.00
September D3 S 35.9 33.62 349.80 2.80
October e 2351 62.03 202.90 93.80
November R 17.71 74.37 95.80 75.90
2019
May gl 29.70 64 162.90 25.70
June sls 5 39.90 28 383.10 0.00
July I 42.10 25 206.20 0.00
August N 42.80 25 417.20 1.00
September S 40.10 30 344.20 0.00
October e 35.60 35 233.50 19.70
November oLt 22.80 51 115.60 20.70
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Table 5. Combined analysis of variance of dry matter (%) and oil content in fresh and

dry matter of fruit of seven olive promising genotypes at Dallaho research station in

Sarpol-e Zahab, Kermanshah (harvested on 06 November)

Loy Loy

RN NN éﬁ.‘i&e:b):&éj) Fosle y3 e,

6315 ammys Dry matter Qil content in Oil content in

S.0.V. T P d.f. (%) dry matter (%)  fresh matter (%)

Year (Y) Jl 1 10.69 11.66 6.09
Replication/Y J/ 5SS 4 0.18 1.89 0.52
Genotype (G) ) 6 234.02** 98.45* 18.11
Y xG oS5 % b 6 29.09 73.76 23.23
Experimental error ol T gl 24 14.98 29.55 11.88
C.V. (%) O ok g b oy 10.70 15.38 26.93

.M);aﬁ,@du:}lcbﬁ Sl gme o 5 ¥ F G*

*and **: Significant at the 5% and 1% probability levels, respectively.
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Table 6. Mean comparison for dry matter (%) and oil content in dry and fresh matter of

fruit of olive promising genotypes (harvested on 06 November)

it osle Aoy diﬁ-abb)b&b})w)é Fodke y3 e, Loy
o) Dry matter Oil content in dry matter Oil content in fresh matter

Genotype (%) (%) (%)

D1 35.04b 40.21a 14.25
Dd1 42.13a 30.84b 13.15
Gw 45.83a 31.38b 14.60
Ps1 34.43h 31.28b 10.85
Bn3 34.04h 39.23a 13.47
Bn6 35.43h 37.19ab 13.31
Ds3 26.39c 37.26ab 9.95

5L Aoy gy Jlo! o 53 oS3l (sl s iz 090 3T ol (il oo &5 e U o &S JBludm (511 457 O gt a3 0 2o e

LI gyl pma

Means, in each column, with at least one letter in common are not significantly different at the 5%

probability level.
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Fig 1. Trend of oil content accumulation in fresh (a) and dry matter (b) of fruit of seven
olive promising genotypes in Sarpol-e Zahb, Kermanshah, Iran
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ABSTRACT
Gholami, R., Arji, I. and Fahadi Hoveizeh, N., 2023. Dry matter and oil accumulation in fruit of some
olive promising genotypes under Sarpol-e Zahab environmental conditions in Iran. Seed and Plant
Journal, 39, pp.51-66 (In Persian).

This research was conducted for evaluating the tend of dry matter and oil
accumulation in fruits of seven olive promising genotypes under climatic conditions of
Dallaho olive research station in Sarpol-e Zahab, in Kermanshah province, Iran, in 2018
and 2019 growing seasons. Ten years old trees of seven olive promising genotypes; D1,
Dd1, Gw, Psl, Bn3, Bn6 and Ds3 were planted using randomized complete block
design with 3 replications. The results showed that oil accumulation in olive genotype
commenced from July and reached to maximal content in November. The oil
accumulation was continuous in fruits and gradually increased in all of genotypes. D1
and Bn3 promising genotypes had the highest oil content in dry matter, and the
maximum dry matter was observed in Gw and Dd1. The results of this research revealed
that olive promising genotypes had different responses in warm climatic conditions, and
oil accumulation was influenced by temperature.

Keywords: Olive, relative humidity, temperature, fresh matter, oil content.

Introduction

Olive tree (Olea europaea L.) is an evergreen and native plant to the Mediterranean
regions. The appropriate area for olive cultivation for oil production has moderate
winters and long and dry summers. In high temperatures and intensive radiation,
olive trees indicate 80% reduction in leaves photosynthesis (Bongi and Long, 1987). In
high temperature and water shortage, fruit and oil quality in olive trees decrease
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(Saadato et al., 2013). The precursor of oil biosynthesis in olive fruits is carbohydrate
(Conde et al., 2008). The semi-arid and arid weather during fruit growth and oil
accumulation necessitate the selection of tolerant olive cultivars. The dry matter and oil
accumulation strongly depend upon climatic condition and olive cultivars, therefore the
choice of the most promising tolerant cultivars that perform successful, under stressful
conditions, is inevitable to achieve the high quality olive fruit and oil.

Material and Methods

This study was carried out in Dallaho olive research station (34° 30" 34" N, 45° 51’
53" E, and 580m above sea level) in Sarpolezahab in Kermanshah province in Iran in
2018 and 2019 growing seasons. Ten years old tress of seven olive promising cultivars
(D1, Dd1, Gw, Psl, Bn3, Bn6 and Ds3 were evaluated using randomized complete
block design with three replications. In two consecutive years, 2018 and 2019, fruit
harvesting was carried out in two weeks intervals from July to November. Dry matter
was measured following by Anonymous (1997) and oil content was determined
following Dag et al. (2011). Combined analysis of variance was performed using SAS
software. Duncan’s Multiple Range Test was employed for mean comparison. Figures
were depicted using Excel software.

Results and discussion

The highest oil contente in dry matter belonged to D1 and Bn3 promising genotypes.
The highest dry matter was observed in Gw and Dd1 promising genotypes. As harvest
date delayed, oil content in dry matter increased, and in September until final harvest in
November, the highest oil content in dry and fresh matters was obtained. The oil content
IS sensitive to temperature variation and by increasing temperature from 16 °C to 32 °C,
oil content decreased (Borges et al., 2017).

The reduction of pomological traits in olive in high temperature conditions is due to
enhancement of respiration, oxidative disturbance and reduction of photosynthesis
efficiency (Neves et al., 2019). Different olive promising genotypes due to expression
of heat shock proteins had different levels of tolerance against high temperature (Nissim
et al., 2020). During this research, the mean maximum and minimum temperatures were
more than 40 °C and 30 °C in June, July and August, and the high temperature was
accompanied by reduction in relative humidity. The results indicated that maximum and
minimum temperatures had negative effects on oil content of some olive promising
genotypes.
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