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Table 1. Analysis of variance of combined treatment effects on fruit set, parthenocarpy and abscission
of datescv. Sayer
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Figure 1. Fruit set percent at different combined treatments
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Figure 2. Female flowers (L), the stigmas of female flower and its surface protuberances (R) (280,)
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Figure 3. Pollen subsidence on date palm flower and stigma surface (70,)

(Rlp)er Wi L) by W g 5 595 0L Ol hd 58 00 5 Sbaails ¢ <
Figure 4. Pollen grainsin rain drops on date flower and stigma (100,)
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Figure5. Gradual grain washing from stigma surface and remaining some others amidst the stigma
surface protuberances (260,)
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Figure 6. Formation of Insulator layer of dust solution on flower and stigma surface and pollen
access prevention to the stigma surface (70,)
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Figure 7. Insulator layer formation of dust on flower and stigma surface and pollen access prevention to

the stigma surface (100,)
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Figure 8. Washing some pollens from flower and stigma surfaces at dust+rain treatment, left: dust
subsidence on flower surface, middle: rain after dust subsidence, right: washing some of dust (50,)
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Figure9. Parthenocarpy % at different combined treatments


www.SID.ir

e o gen 5 GL2dles §  JLe 53 8 Sl S anlllas I3l 5 ol 5 VY

90 - 1
B = ® abe abe
_ ked bed ;
- 70 acc apc abcc ath
IR bed
i cde
Y5 s0- &
(‘ ';
X W ;
Ya g
£ 20 -
10 -
0 E— T T T T T T T 1
X : SRS > S
S @ ST T U N CU
*{b =<Q : g{h‘ ‘Q‘b ¥ Q ® \x Q‘,}" Q
F & ¥ ¢ ¢ § & & @& ¥ & §
S AR O O S I L
X X X 0 X F & @ g L& N
RS .@Q ‘}E} %. fs? .3\\\ Q\\\ 0\\\ ‘\@\ Q}\ O‘Q\
)(Q ; \‘i} < )S' s ] :3 Q‘} L ok
& N & & & W
& > RS & & d
&9 P P9
o ¥ gl

Combind treatments

cilisee S (Sl slos 30 by desd e Ch
Figure 10. Abscission % at different combined treatments

@Lﬁé‘a:;;‘ﬁjaj\bsﬁjg\sa”‘}:&ﬁr& 6;4’.%‘5
Q)H):cdjjsl_ﬁ‘.ﬁw‘é‘))féJgdhj)))é @\&bdufwulj@&fjkm
L e gladles S oles 5o s s 55 5 585 e3Y Gladles & La 5 i 53 0 JSi5 o)

o Dl Pl s

j\gL_deo.a):QT“S* o 5 i
Job slisles , 8 Sllas J1SG 03 5 wils Sj4il

S0l ol
OLLT ol 0LSs wlaras (sl (5, 80n I

ST g A iSOlgr el 5 (g ol dew

.:.}J,fdn

References

Slbes plonil Las $ 55 £ 555 &) o 3 Ll 3L o
g8 T LS o5 S il Sltiles S
s by am S 0T g 85 0Ly 5 (Sl
Lls b g 53 0 gee L85 Salime O e 55
23 Z 55 255 e 3 S AL gB3 Sope 53
L Gls s ¥ S0 s o (Slidlos § 0L
ezl 03,8 Wl f dsy 5 2y 6l comlinl Jooms

Anderson, JM. and Barrett. S.C.H. (1985). Pollen tube growth in tristylous Pontederia

cordata (Pontederiaceae). Canadian Journal of Botany, 64: 2602-2607.

Anderson, P.J. (1914). The effect of dust from cement mills on the setting of fruit. Plant
World, 17: 57-68.


www.SID.ir

vy 49 Ol oF ol Frdl (((5,5LaST ale alons) alS Sl 5

Czaja, A.T. (1962). Uber das problem der zementstaubwirkung auf pflanzen. Staub, 22:
228-32.

Faisal, GH. (2010). Effect of dust deposits in physical and chemical characteristics of
fruits and leaves of date palm phoenix dactylifera L. Basrah Journal for Date Palm
Research, 9(1): 16-34.

Farmer. A.M. (1993). The effects of dust on vegetation a review. Environmenta Pollution,
79: 63-75.

Fluckiger, W., Oertli, J.J., and Fluckiger, H. (1979). Relationship between stomatal
diffusive resistance and various applied particle sizes on leaf surfaces. Zeitschrift fur
Pflanzenphysiologie, 91: 173-5.

Hoda SH.A. and Add A.A. (2009). Effect of environmenta pollution on leaf composition,
fruit set and fruit quality of hayany date palm. Alexandria Science Exchange Journal,
30(1): 30-36.

Khoman, A. (2013). Dust damage estimation on agriculture sector (case study: Khouzestan
province). Speciaized conference on dust: Monitoring, effects and confronting. Geologica
Survey and Mineral Exploration Organization of Iran. Oct. 14. [In Farsi]

Mohebbi, A.H., Torahi, A., Latifian, M., Mostaan, A., Rahkhodaei, A., and Rahnama, A.
(2011). Applied basics of date palm cultivation. Pub: Katibeye Sabz. Ahwaz. IRAN.
P. 181.

Rao, D.N. (1971). Study of the air pollution problem due to coa unloading in Varanasi,
India. Proceedings of the 2™ Inter Clean Air Congress. H.M., Engly and W.T., Berry,
(Eds.), Academic Press. New York, USA, pp: 273-276.

Rasoli, A.A., Sari Saraf, B., and Mohammadi, GH.H. (2010). Analysis of dust climatic
phenomenon in the West of the country in the past 55 years using non-parametric
statistical methods. Quarterly Journal of Natural Geography. 3" year, 9: 15-28.

Sgjadi, Zh. and Koshki, F. (2011). Analysis of dust phenomenon in Iran in terms of
geography. First International Congress of dust and its harmful effects. Ramin
Agricultural and Natural Resources College. 14-16 Feb. [In Farsi]

Tabatabaei, S.A. and Ngjafi Alamdarloo, M. (2011). The effect of dust on air transport
performance in Khuzestan province. First International Congress of dust and its
harmful effects. Ramin Agricultural and Natural Resources College. 14-16 Feb. [In
Farsi]

Torahi, A. and Arzani, K. (2015). Study the dust subsidence on date pam flowers and its
effects on fruitset. 9" Horticultural Congress. Shahid Chamran University. Ahwaz,
Iran. Jan. 27, pp: 79. [In Fars]

Torahi, A. and Mostaan, A. (2016). Study on the effects of dust on date pam fruitset.
Final reports of research project. Pub: Date Palm and Tropical Research Institute of
IRAN. Ahwaz, pp: 25. [In Farsi]


www.SID.ir

e o gen 5 GL2dles §  JLe 53 8 Sl S anlllas I3l 5 ol 5 Vs

Torahi, A., Arzani, K., and Mostaan, A. (2015). Evaluation of dust effects on date palm
pollination and fertilization. 1¥ International Conference on Environment and Natural
Resources (IENC 2015). Kharazmi Ingtitute of Science and Technology. Shiraz. IRAN.

Sep. 6, pp: 1-5. [In Farsl]

Wang, S., Yuan, W., and Shang, K. (2006). The impacts of different kinds of dust events
on PM g pollution in Northern China. Atmospheric Environment, 40(40): 7975-7982.

Zarasvandi, A. (2009). Environmental effects of dust phenomenon in Khuzestan province
(First phase). Final report. Shahid Chamran University, Ahwaz, Iran. P. 279.

ZiaKhan, S., Spreer, W., Pengnian, Y., Zhao, X., Othmanli, H., He, X., and Muller, J.
(2015). Effect of dust deposition on stomatal conductance and leaf temperature of
Cotton in Northwest China 1. Water, 7: 116-131.


www.SID.ir

The Plant Production (Scientific Journal of Agriculture), 40(2), Summer, 2017 6

Studying the Effects of Dust on Date Palm (Phoenix dactylifera L.) Pollination and
Fruit Set

A. Torahi* and K. Arzani®

1- Ph.D. Student of Pomology, Department of Horticultural Science, Tarbiat Modares University (TMU),
Tehran, Iran

2- *Corresponding Author: Professor, Department of Horticultural Science, Tarbiat Modares University
(TMU), Tehran, Iran (arzani_k@modares.ac.ir)

Received: 26 August, 2016 Accepted: 4 January, 2017

Abstract
Background and Objectives
In recent years, the increase in so-called phenomenon of widespread dust has adversely affected
most of agricultural products such as date palm. This study was conducted in two growing
seasons of 2014 and 2015 in order to evaluate the effect of combined treatments including dust,
rain and pollination on fruit set, parthenocarpic fruit and fruit abscisson of 8-year old
‘Estamaran’ (‘Sayer’) date palm cultivar in the Date Palm Research Institute Collection Orchard
located in Ahwaz. In addition, dust sediment manner on the flower and stigmatic surface in the
simulated environment at the |aboratory were studied.
Material and Methods
In each combined treatments that applied in the orchard, all bunches of experimental trees were
treated as replications. At the laboratory, ssimulated operation was done by placing the flowers
under binocular camera. A soft brush was used for dusting and pollination on the stigma and a
manual hand spray for misting. A month after treatment, traits such as fruit set, parthenocarpic
fruit and abscission percentage and dust sedimentation manner on the flower and stigma were
studied and monitored. The data were statistically-analyzed using MINITAB17 software.
Results
Results showed that treatments had significant effects on the studied traits. The maximum fruit
set was obtained from pollination (66.11%) and the minimum fruit set was recorded in non-
pollinated treatment (0.5%). For other applied treatments, in spite of pollination, existence of one
or two other factors and their operation order had different effects on fruit set. Combined
treatments that included dust caused significant reduction in fruit set and led to the increase in
fruit abscission. The maximum parthenocarpic fruit was observed in non-pollinated treatment
(23.38%) with the significant difference in comparison to other treatments and the minimum
parthenocarpic fruit was produced by combined dust, rain and pollination treatment (0.48%). In
addition, maximum abscission was observed in the combined dust, rain and pollination treatment
(83.82%) and the minimum abscission was observed in pollination treatment (32.88%). The data
obtained for simulated operation at the laboratory were in agreement with field experiment
results. The formation of dust insulator layer on the stigmatic surface inhibited most of the pollen
grains for direct contact to the stigmatic surface. The obtained results from this research showed
the negative impact of the dust on fruit set. Based on these data, supplemental research on
repeating pollination after the dust storm during date palm pollination is recommended.
Discussions
Date palm is a dioecious plant and pollen access to flower stigma is necessary for its proper fruit set.
Based on the obtained results, dust can form a blockage layer on the stigma and could prevent the
germination of pollen grains on the stigma and consequently penetration of pollen tube into the style
and further failure of the proper fertilization and fruit set. Therefore, after dust and storms, repested
pollination should be done for suitable pollen germination, pollen tube growth in the style and further
proper date palm fruit set.
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