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Introduction

Olive (Olea europea L.) fruit ripening is a slow and long process and has a great impact on fruit quality,
including the amount of oil. Also, interrupting the harvest and extraction of olive oil causes unfavorable
conditions in this fruit. Therefore, it is important to determine the best time to harvest the fruit. Olive oil has
unsaturated fatty acids and has an antioxidant activity. The analysis of maturation stages is a prerequisite for fruit
harvest time in each cultivar and quality of olive products. The time of harvest and maintenance after harvest is
two important factors in the quality and quality of olive fruit oil. The exact determination of olive harvest time
depends on the geographical area, cultivar and climate, agronomic and fruiting conditions. Study on different
olive cultivars in different regions of Iran and the world revealed that fruit harvest time plays an effective role on
the morphological, physiological and metabolic parameters of fruit. The approximate time of olive fruit harvest
is in different geographical points, November and October. The purpose of this study was to investigate the right
time of olive fruit harvesting 'Arbequina’ and "Yellow' cultivars for obtaining maximum quality of fruit and oil.

Materials and Methods

A factorial experiment containing two factors; cultivar in two levels ("Yellow' and 'Arbequina’) and harvest
time in six levels (24" and 31" October, and 7, 14" 21" and 28" November) based on a completely
randomized block design with two factors in 12 treatments, 3 replicates and 36 experimental units was done to
determine the appropriate harvest time and its effect on oil quality. Physiologic parameters; percentage of oil,
amount of phenolic compounds, degree of peroxidation, amount of oleic acid, force of separation of fruit from
tail and acidity were evaluated. This research was conducted at the olive research station in Rudbar city in
southern Guilan province using the removed olives from the Manjil ETKA station. The 6 trees from two
cultivars; 'Arbakkin' and "Yellow' (from each 3 tree) which were similar in terms of height, age, crown diameter,
mean conditions and irrigation were evaluated. Trees were planted at 6 x 8 m intervals. After selecting trees,
from each tree, 2 to 3 kg of olive was randomly harvested. In fruits with tail, the force needed to separate the tail
of the fruit was measured by the force assessment device. Standard method numbers 4178 and 4179 standard
institutes and industrial research of Iran were used to measure acidity and olive oil peroxide, respectively.
Polyphenols were measured with spectrophotometer. To determine the percentage of oil, saccule was used. For
measurement of oleic acid, gas chromatography (GC) was used. Data were analyzed using SAS software and
their average comparison was done by Duncan.
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Results and Discussion

Mean comparison of the interaction effect between cultivar and harvest time showed that the highest acidity
of the fruit was obtained in 'Arbequina’ cultivar, respectively harvested at two times 31" and 24™ October. The
highest fruit peroxide value and the highest percentage of oleic acid were calculated in 'Yellow' cultivar in 24™
October. The highest value of polyphenol was obtained in "Yellow' cultivar on 7" November. The highest
percentage of fruit oil was obtained in 'Arbequina’ cultivar on 31" October. The lowest force to separate the tail
from the fruit was applied in 'Arbequina’ cultivar on 31" October. The results showed that the best time to
harvest 'Yellow' cultivar is 7" November and for 'Arbequina’ cultivar is 14" November. The study on several
olive cultivars in China showed that the most suitable fruit harvest time was in late October until mid-November.
There was an adverse significant correlation between changes in total sugar content in fruit and leaf and oil
accumulation in the fruit. The quality of fruit depends mainly to the type of cultivar, genetic characteristics,
maturity and environmental conditions. Study on some olive cultivars showed that the ratio between sugars is
different in various stages of fruit maturity and between different cultivars of olive fruit. Some studies have
shown that the most suitable time of olive fruit harvest for canned preparation is early September and for
extraction of oil, late September. Fruits should be harvested when they have the highest oil accumulation. The
study on 'Koroneiki' and 'Mission' cultivars in Gorgan region showed that the amount of oil in the dry matter and
the percentage of free fatty acids increased with increasing degree of maturity, while peroxide value was
reduced. One of the causes of peroxide value reduction during maturity is reduction in lipoxygenase enzyme
activity. This enzyme increases the peroxide value by effect on linolenic acid and linoleic acid. Based on these
results, the best time to harvest for the above cultivars is early in December.

Conclusions
Harvest time and proper storage after harvest are two important factors of olive oil quantity and quality. In
both cultivars, a longer delay in harvesting compared to the mentioned-above dates increases the percentage of
oil, but it has a negative effect on the reproductive stages of the next year, and perhaps one of the causes of olive
aging is excessive delay in harvesting. It is important to pay attention to the above two items.
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Figure 1- Studied olive cultivars. Olive tree cv. "Yellow' (A), Olive fruit cv. 'Yellow' (B), Olive tree cv. 'Arbequina’ (C), Olive
fruit cv. 'Arbequina’ (D)
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2oy S Jlass] o 55 5 gime Sglas g 5 gime pus Cigld5 i ey e g NS
ns and **: Non- significant, significant at the1% of probability level
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Table 2- The effect of cultivar and harvest time on the measured traits in olive

b lows 95 Ofey  Salglawl S SSlyy Al
Treatments Power oil Oleicacid  Polyphenol Peroxide Acidity
(N) (%) (%) (mg.kg™) (meq.kg™) (%)

A 5.43a* 47.00b 74.04a 576.49b 37.22a 3.78b
A; 3.93b 52.00a 62.30b 747.08a 25.57b 4.13a
B: 6.72a 44.00e 64.92e 705.30a 8.71d 1.12d
B; 6.08a 46.00d 68.04c 628.10b 13.58d 1.25¢c
Bs 5.09b 48.00c 68.50c 556.29¢ 26.19c 1.30c
By 4.18c 50.00c 69.55b 484.83d 42.09b 1.44b
Bs 3.38d 53.00b 71.17a 419.61e 65.05a 1.56a
Bs 2.66d 56.00a 66.87d 357.63f 32.77c 1.61a

Ao L |y (Sild (clasalssin 05l lawgs doyd gy Jloin! arlaw j3 5 e BMS] 3gmg pis (ygiw yb )3 S yidio by y>
/A Bs 5 3/) Bs AV Ba MY Bz AN+ Bz MY B 50,1 13, A2 3,5 o8y 1AL .cuilsyy ploj B g b3, A

* Means followed by the same letter within each column shows no significant differences at p <0.05 by Duncan’s multiple range

A: Cultivar and B: Harvest time. A1: "Yellow' cultivar, Az: 'Arbequina’ cultivar, Bi: 7" Nov., B2: 14" Nov., Bs: 21" Nov., Ba: 28"

test.

Nov., Bs: 24™ Oct., and Be: 311 Oct

Y 3BL) D.A*z‘_;).;bﬂ.\}‘ Ol » Wlb).g Olo)‘ X ‘oG)‘ J.:La)lo ).:, -y Jg-\-‘?

Table 3- The interaction effect of cultivar and harvest time on the measured traits in olive

Lo 955 Ofey Syl sl Sk STy Al
Treatments Power oil Oleic acid Polyphenol Peroxide Acidity
(N) (%) (%) (mg.kg™) (meq.kg™) (%)
AsB; 6.30a 45.00c 71.13b 815.90a 5.00d 3.25d
AB; 5.70b 50.00ab 74582 715.48b 13.73d 3.42d
A:By 5.20c 46.00b 74.43a 616.14c 41.89bc 3.32d
A:B, 5.10C 47.00b 75.33a 527.47d 38.41bc 3.93c
ABs 4.50cd 50.00ab 77.89a 437.57ef 95.90a 4.39bc
A:Bs 4.10cd 51.00ab 70.89b 346.43i 33.70c 4.71b
AB; 5.20C 46.00b 58.71e 594.49¢c 12.41d 2.91e
AzB, 491c 46.00b 61.49d 547.20d 13.42d 3.52cd
AB; 4.50cd 50.00ab 62.56cd 496.44¢ 15.00d 3.97¢
AzB, 4.25¢d 51.00ab 63.76C 442.18¢f 45.76a 452h
ABs 3.75d 52.00a 64.44c 401.65g 39.51b 5.10a
AzBs 3.20e 54.00a 62.86¢ 368.83h 31.85¢ 5.25a

A o L |y o Sild (glasslssin 03] buwgs Ao yd gy Jloin! gdaw j3 5 e BMS] 3939 pis ygiw yb y3 S yidio Chyy>
a/A :Be 54/Y :Bs AIYY :Ba ANVY Bz AN+ B2 A/Y B :U,S.:)T o5y A2 :J))', 08y AL sy ol B g b8y A
* Means followed by the same letter within each column shows no significant differences at p<0.05 by Duncan’s multiple range test.

A: Cultivar and B: Harvest time. A1: "Yellow' cultivar, Az: 'Arbequina’ cultivar, B1: 7" Nov., B2: 14" Nov., Bs: 21" Nov., Ba: 28"

Nov., Bs: 24 Oct., and Be: 311" Oct
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