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ABSTRACT

In order to investigate the effects of kaolin foliar application on pomological and yield characteristics of some olive cultivars
in Kermanshah province, a factorial experiment was conducted in a randomized complete block design with three
replications. The first factor was olive cultivars at six levels (Amphisis, Seville, Roughani, Manzanillo, Konservolia and
Zard) and the second factor was kaolin at three levels (zero as control (foliar application with water) and 2 and 4%). Two
stages of complete foliar application of olive trees with kaolin, in mid-July and August (due to warm and dry weather during
this period and accumulation oil in olive at the same time) was carried out. Recording of reproductive traits including fruit
and oil yield, fruit weight, fruit dimensions, fresh and dry weight of pulp, percentage of dry matter and moisture content of
fruit, fresh and dry weight of pit, pit dimensions and percentage of oil in wet and dry matter was recorded in different
treatments. The results showed that the response of the studied olive cultivars to foliar application of different levels of
kaolin was different. The highest fruit yield per hectare and fruit weight were obtained in Konservolia cultivar and 4%
kaolin foliar application and the lowest yield and fruit weight were observed in Roughani cultivar. In all studied cultivars,
kaolin foliar application increased fruit weight and yield per hectare. Therefore, by using kaolin foliar application in two
stages of fruit growth, it is possible to improve the pomological and yield characteristics of different olive cultivars in warm
and semi-warm regions of the country.
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Figure 1. Kaolin foliar application of olive cultivars in Dallaho Olive Research Station of Sarepol-e Zahb.
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Tablel. The physical and chemical characteristics of the soil in the Sarepol-e Zahb olive station (Laboratory of
Kermanshah Agricultural and Natural Resources Research and Education Center).

Soil depth Silt Sand Absorb.able Absorbable _Total Organic CaCO;
Sample (cm) %) (%) potassium phosphorus nitrogen Carbon %) pH
(ppm) (ppm) (%) (%)
1 0-30 44 24 322 11.82 0.18 1.94 33 7.31
2 30-60 37 27 101 6.3 0.06 1.21 35 7.49
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Table 2. Water characteristics of experiment (Laboratory of Kermanshah Agricultural and Natural Resources Research and
Education Center).

H Na+ Ca™ SO~ Ccr HCOs5~ COs> EC
P (meg/1) (meg/1) (meg/1) (meq/l) (meg/1) (meg/1) (mS/cm)
7.29 0.19 6.61 1.89 0.31 4.59 0 551
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Table 3. Comparison of three-year compound mean of cultivar effect and kaolin on fruit traits of olive.

Treatment Fruit weight Fruit length Fruit diameter Pulp fresh weight Pulp dry weight
(8 (cm) (cm) (8 )

Olive cultivars

Amphisis 2.89° 2.36° 1.68™ 2.03¢ 0.53¢
Seville 3.09% 2.39° 1.60° 2.12°¢ 0.39¢
Roughani 3.22¢ 2.44° 1.59° 2.39¢ 0.81°
Manzanillo 4.03° 2.37° 1.73% 3.31° 0.64°
Konservolia 5.95° 2.58% 2.09* 4.70° 1.04*
Zard 3.67° 2.52% 1.84° 2.65° 0.67°
Kaolin concentrations

zero as control 3.51° 2.33° 1.70° 2.48° 0.61°
2% 3.74° 2.44° 1.76 2.81° 0.66°
4% 4.18° 2.57° 1.81° 331° 0.76*
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In each column means followed by at least a common letter, are not significantly difference at 5% probability level.
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Table 4. Comparison of three-year compound mean of cultivar effect and kaolin on fruit traits of olive.

Dry matter Fruit moisture Pit fresh weight Pit dry weight Pit length Pit diameter

Treatment (%) %) (2) @ (cm) (cm)
Olive cultivars
Amphisis 59.33¢ 40.66* 0.86° 0.56 1.80% 0.82%¢
Seville 68.76° 31.23° 0.93% 0.54° 1.75%¢ 0.83%
Roughani 59.52¢ 40.47° 0.88° 0.61° 1.93 0.87%
Manzanillo 70.81° 29.18¢ 0.744 0.45¢ 1.64% 0.77¢
Konservolia 73.81° 26.18¢ L.17° 0.71° 1.61° 1.04*
Zard 68.59° 31.40° 0.99° 0.61° 1.88° 0.89°
Kaolin concentrations
Zero as control 68.90° 31.09° 0.93% 0.75% 1.76° 0.87%
2% 66.93° 33.06° 0.94* 0.59* 1.77° 0.87°
4% 64.57°¢ 35.42° 0.94* 0.59* 1.77° 0.87°
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In each column means followed by at least a common letter, are not significantly difference at 5% probability level.
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Table 5.Comparison of three-year compound mean of cultivar effect and kaolin concentration on fruit traits of
olive cultivars

Treatment Pulp/Pit ratio (%) Pulp (%) Fruit Yield (kg/ hectar)
Olive cultivars
Amphisis 0.96° 72.89° 4841.40°
Seville 0.74¢ 72.93¢ 8850.60°
Roughani 1.32¢ 75.09¢ 2552.40°
Manzanillo 1.42% 83.28° 9743.60°
Konservolia 1.39° 80.79° 21151.70*
Zard 1.09° 75.65¢ 7544.00°
Kaolin concentrations
Zero as control 1.12° 75.75° 8618.10°
2% 1.10° 76.01° 8828.70°
4% 1.24° 78.74° 9895.00°
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In each column means followed by at least a common letter, are not significantly difference at 5% probability level.

WS g0 05 1) 0500 5 (5 2 ol oz Lo )T 50 (& g b
3ol e 98 WSl b o JgilS (Glenn ef al., 2005)
Sl B85 s wP Oliee 5 S gles oS
L (Jifon & Syvertsen, 2003) oo so ialS 050 g
S gogm yd ol bis g 55 g pou e Shals
oldyg Lais p ogdle 09l o0 wold Al die)
Gl cnlaesgo a5, S sled (g ¢ ko
6ol g gslaST 2y S jnals cels po Sy sleo
bug U295 opmes e JIsladsSse
Smgd Slp 1y aey @2 5 0ad Jlb lag 5]
4y BV Gl s pTeler 1) a8 e ol g w8
el cblis glp gle a8 LS, o o)l
gy po 5! (Karimi ef al., 2015) o,ls op S oy
Ceii A GSaeeSles 5 ST L padeaS S L
Dgbige Fhwgd g (55 omid gbanlp el
Sgibise s Lod (a8 b ol (1iSTly e pus a2 S
5Sstsy 3l 5 e GRS s Los al381 Ll

Loosy @hdlsiise Slao Koo ctalejl o
Sy Sye 35 L olyen (Bl (S 6
5 Ogdlenal isls plis (ldl S 65 2
0% S5 5 Oler (LS 5o Hdgls 0 L
roge o3l 2153l .(Saour, 2005) o,5 oy Sguge
S 23R e @l 5l g egee 5 g St ole
Burma et al., ;| cislel jo o JeflS §,m08 cole
Vi cdale L o JglS Gadss ol 0 e (2013)
2 0y glod G5 g o 9 el o o)
ogan Sz oole laie g 05lail g ol alS I, ogue
b ol U 3 aoys & GulglS syl s
Lol g 2 oo gl 5l a0l a5 5l gile el
Ble olially aie 4 cueS 5 59
o e Jolty sty Slaiats il U
g a8, Vb lga o Sy oo lid coglas ol Lo
b Gl oedioe o5 OGS aeSliss (gmdloos]
5 i o) 4Ll ey Sl e I



ary VE-

a5 ol ULM.. u,.....l.oj u_'\ @Lu e
Slewd o) P, sialy sad (5 S oslail Cleogas
polie 3l eauid Hlews pB,l 4 s S L sas
& ad patie Geiged Oy I3 n YL
> e g0 5o HdglS LBl Jele oy Todale
GRlBl g See cum gy el oge 50,
WS oge 08dee 55 9 oialy oyl
3o Lo,S Ol gl bow jelaie a4y aS 00,5 o olgiiny
Shosmy Pl 5o 5iS 05 asd g a5 bl
20,5 oolaiwl aws o ¥ oedale b dgils

S5l Tl
B el O)LO—C:-? LY @me °)3J" uj[g I L)‘“'hﬁj‘ u)‘
ivgh wllael i esliiul L Y-00-YY-A7) - )
5 00 plodl (63,5l sy 5 (hjsel wligid lojls
A Old sy b i gVl ety Sladod ol
23 SeS bl 4y (55005 9 (S it QLB o
205 50 SI0,98 5 ST Shaghy ol plosl

00l (p S aSles Sl ials g () SasnSlso b
WS oo ool B (695 i Al B el (ol 1) i
oo alS L JslS ol sy (Michael et al., 2004)
Dedige g Gl o peias pd sk 4 Sy
podle loy b o jiwgd jo el oy Sis oole
Sz boge 4ty oo olS Wl Bras 4y aS ()
5138 5 T SLtb 4 o s &) g o 2l
Burma e ) 35 (Kiws 68, (o) Sleogas 4 o2

(al., 2013

S5 S A

3550 ) Pl om el Casny @l ulal
Hhdslre 4 Cons Glite slo STy adllas
Bas aS gl jlaails iz Fohaw o gl
OIS alize golaw SIS gy G ol S
3y s ol ey @l 052 (55 o8, L 59,
OE9y 9 ogee 0 Slee Glie Sl 5l Llg S (18, oS
bl gl Consg

REFERENCES

1.

AbdelGhani, N.A., Ghalal, M.A., El-Sayed, M.E., Samia, M., El-Marsafawy & Omran, M.A. (2013).
Effect of spraying kaoline and calcium carbonate on the productivity of ‘Aggizi and Pacual’ olive
cvs. Journal of Plant Production, 4(7), 1035-1050.

Ministry of Agricultural Jihad. (2020). Olive Office of the Deputy Minister of Horticulture, Ministry of

Burme L., Moallemi N., & Mortazavi S.M.H.(2011). Anti-Transpiration Effect of Kaolin on Some
Physiological Traits of Four Olive Cultivars. Journal of Crop Production and Processing, 1 (1), 11-23.

Burme, L., Moallemi, N., & Mortazavi, S.M.H. (2013). Effects of foliar application of kaoline on
some qualitative and quantitative fruit features of four varieties of olive. [ranian Journal of

Brito, C., Dinis, L.T., Silva, E., Gongalves, A., Matos, C., Rodrigues, M.A., & Correia, C. (2018).
Kaolin and salicylic acid foliar application modulate yield, quality and phytochemical composition

Denaxa, N.K., Roussos P.A., Damvakaris T., & Stournaras V. (2012). Comparative effects of
exogenous glycine betaine, kaolin clay particles and Ambiol on photosynthesis, leaf sclerophylly

Chondrolia Chalkidikis under drought. Scientia

Farazmand, H., Hassanzadeh, H., Sirjani, M., Mohammadpour, K., Moshiri, A., Valizadeh, S. H.
&Jafari-Nodooshan, A. 2015. Effect of kaolin clay (WP 95%) on oviposition deterrency of pistachio
psylla, Agonoscena pistaciac Burckharat & Lauterer. Applied Entomology and Phytopathology

Faissal, F. A., Mokhtar, M. S. & Ahmed, M. K. (2011). Protecting crimson seedless grapevines
growing in hot climates from sunburn. Research Journal of Agriculture and Biological Sciences, 7

2.
Jihad Agriculture.
3.
(in Farsi).
4.
Horticultural Science, 44(2), 161-168. (in Farsi).
5.
of olive pulp and oil from rainfed trees. Scientia Horticulturae, 237, 176-183.
6.
indexes and heat load of olive cv.
Horticulturae, 137, 87-94.
7.
Journal 82 (2): 137-146 (in Farsi)
8.
(1), 135-141.
9.

FAO. (2020). Food and Agriculture Organization of the United Nations. Statistics Division.
Available at http://faostat3.fao.org/browse/Q/QC/E.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

25 Ll 5o dglS (Lol Jsle a0 505 5l o8, L 0 Sles g ogie sla Sy (o) S 5 oD arf

Ghanbarpour, E., Rezaei, M. & Lawson, S. (2019). Reduction of cracking in pomegranate fruit after
foliar application of humic acid, calcium-boron and kaolin during water stress. Erwerbs-Obstbau, 61,
29-39.

Gholami R., & Zahedi S.M. (2019). Identifying superior drought-tolerant olive genotypes and their
biochemical and some physiological responses to various irrigation levels. Journal of Plant
Nutrition, 42, 2057-2069.

Gholami R., Sarikhani H., & Arji, I. (2017). Effects of deficit irrigation on vegetative growth, yield
and fruit quality in three olive oil cultivars. Iranian Journal of Horticultural Science, 48: 191-201.
(in Farsi).

Gleen, D.M. (2012). The mechanisms of plant stress mitigation by kaolin-based particle films and
applications in horticultural and agricultural crops. HortScience, 47, 710-711.

Glenn, D.M. & Puterka, G.J. (2005). Particle films: A newtechnology for agriculture. Horticultural
Reviews, 31, 1-44.

Glenn, D.M., Drake, S., Abbott, J.A., Puterka, G.J., & Gundrum, P. (2005). Season and cultivar
influence the fruit quality response of apple cultivars to particle film treatments. HortTechnology, 15,
249-253.

International Olive Oil Council. (2002). Methodology for the secondary characterization (agronomic,
phonological, pomological and oil quality) of olive varieties held in collection. Project on
conservation, characterization, collection of genetic resources in olive. 23p.

Jifon, J.L. & Syvertsen, J.P. (2003). Kaoline particle film applications can increase photosynthesis
and water use efficiency of ‘Ruby Red’ grapefruit leaves. Journal of American Society for
Horticultural Science, 128, 107-112.

Karimi, S., Yadollahi A., Arzani K., Imani A., & Aghaalikhani M. (2015). Gas-exchange response of
almond genotypes to water stress. Photosynthetica, 53, 29-34.

Kavand, M., Arzani, K., Barzegar, M., & Mirlatifi, M. (2016). Effects of sunscreen, kaolin
application, fruit thinning and supplementary irrigation on the aril browning disorder of pomegranate
cv. “Malase Torshe Saveh”. Journal of Seed and Plant Improvement, 33(1), 85-112. (in Farsi).
Khaleghi, E., Arzani, K., Moallemi, N., & Barzegar, M. (2015). The efficacy of kaolin particle film
on oil quality indices of olive trees (Olea europaea L.) cv ‘Zard’grown under warm and semi-arid
region of Iran. Food Chemistry, 166, 35-41.

Ma, Y-H., Ma, F-W., Zhang, J-K., Li, M-J., Wang, Y-H., & Liang, D. (2008). Effects of high
temperature on activities and gene expression of enzymes involved in ascorbate—glutathione cycle in
apple leaves. Plant Science, 175(6), 761-6.

Michael E., Salvucci & Steven J., Crafts-Brandner. (2004). Inhinition of photosynthesis by heat
stress: the activation state of Rubisco as a limiting factor in photosynthesis. Physiological
Plantarum, 120, 1790186.

Nakano A., & Uehara, Y. (1996). The effects of kaolin clay on cuticle transpiration in
tomato. International Symposium on Plant Production in Closed Ecosystems, 440, 233-238.

Nazar R., Umar S., Khan N.A., & Sareer, O. (2015). Salicylic acid supplementation improves
photosynthesis and growth in mustard through changes in proline accumulation and ethylene
formation under drought stress. South African Journal of Botany, 98, 84-94.

Pennino, G., Pane, G., Raiti, G., Perri, E., Carovita, M. A., Macchione, B. & Di Martino, V. (2006).
Three years field trials to assess the effect of kaolin made particles and copper on olive-fruit fly
(Bactrocera oleae Gmelin) infestations in Sicily. DCA-UNiversita di Palermo; Regione Siciliana-
Assessorato Agricoltura e Foreste Proceedings, 2, 303-306.

Rosati, A., Metcalf, S., Buchner, R., Fulton, A., & Lampinen, B. (2007). Effects of kaolin
application on light adsorption and distribution, radiation use efficiency and photosynthesis of
almond and walnut canopies. Annals of Botany, 99(2), 255-263.

Saour, G. (2005). Morphological assessment of olive seedlings treated with kaoline-based particle
film and biostimulant. Advances in Horticultural Science, 19(4), 193-197.

Scopel, E., Da Silva, F.A.M., Corbeels, M., Affholder, F., & Maraux, F. (2004). Modelling crop
residue mulching effects on water use and production of maize under semi-arid and humid tropical
conditions. Agronomie 24: 383-395.

Shahriari, S. (2011). The study on the effect of irrigation levels and mulch application on growth
indices and essential oil content of peppermint (Mentha piperita L.). Planta Medicine, 18, 77-88.
Singer, C. K. & Martin, C. A. (2009). Effect of landscape mulches and drip irrigation on transplant
establishment and growth of three North American desert native plants. Journal of Environmental
and Horticulture, 27(3), 166-170.



avo

31.

32.

33.

34.

35.

Sofo, A., Manfreda, S., Fiorentino, M., Dichio, B. & Xiloyannis, C. (2008). The olive tree: A
paradigm for drought tolerance in Mediterranean climates. Hydrology and Earth System Sciences,
12, 293-301.

Srivatata B.K., Sharma A.K., Singh A.K. & Pandey V. B. (1984). Effects of organic mulches and
irrigation levels on soil temperature water economy and yield of summe tomato. Vegetable Science,
11, 1-9.

Steinmetz, Z., Wollmann, C., Schaefer, M., Buchmann, C., David, J., Troger, J., Munoz, K., Fror,
0., & Schaumann, G.L. (2016). Plastic mulching in agriculture. Trading short-term agronomic
benefits for long-term soil degradation? Science of the Total Environment, 550, 690-705.

Saour, G., & Makee, H. (2003). Effects of kaolin particle film on olive fruit yield, oil content and
quality. Advances in Horticultural Science, 17 (4), 204-206.

Strain, H.H., & Svec, W.A. (1966). Extraction, separation, estimation, and isolation of the
chlorophylls. Chlorophylls, 21-66.



