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ABSTRACT

Inflorescences of date palm (Phoenix dactylifera L.) are encapsulated in a cover known as spathe, containing essential oil. In
this study the impact of (f;rowth location (Bam and Jiroft) on the essential oil content and composition of date palm varieties
(Piarom, Zahedi, Mozafati, and Hallilehie) was investigated. The essential oils were obtained by hydrodistillation and
analyzed by GC and GC/MS. Results showed that effect of variety on morphological traits was more than growth location
and Mozafati’ and ‘Hallilehie’ varieties showed the highest spathe length (55.06 and 48.80 cm). The highest spathe width
was recorded for 'Mozafati’ and ‘Piarom’varieties (11.52 and 10.83 cm), and ‘Zahedi’ variety had the highest spathe number
per palm tree (14.83). On the other hand, spathe fresh and dry weight and spathe dry matter yield in Bam (235.30 and 67.66
g/spathe, and 747.906 g/palm tree) were 38%, 48%, and 41% greater than those in Jiroft, respectively. The essential oil per
palm tree in Bam (1.246 g) was 2.26 times greater than that in Jiroft (0.551 g). The ‘Mozafati’ variety had the highest spathe
fresh weight, dry weight, and dry matter yield. The highest essential oil percentage (0.148-0.168%) belonged to ‘Zahedi’
and ‘Piarom’ varieties. The essential oils of all four varieties in both growth location contained five chemical compounds of
3,4-dimethoxytoluene (58.7-71.2 %), p-methylanisole (4.2-30.0 %), 2,6-dimethoxytoluene (8.6-16.8 %), n-nonanol (0.6-
4.1%), and o-vanillin (0.5-2.6%). The studied varieties were divided into two groups in terms of their effectiveness from the
growth location. The Hallilehie and Mozafati varieties showed higher relative stability.
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Table 1. Meteorological profile of the study regions during October 2016 —September 2017
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Meteorological factors S g g § 2 g S S 5 2 > g

S 2 2 & 2 E < = = = 2 =1

(©) S a - s 8

Bam

Minimum temperature (° C) 191 116 -04 3 -0.4 3 112 196 255 246 244 19.2
Maximum temperature (° C) 41 335 339 30 26.6 30.8 403 418 46.1 465 417 39.5
Average temperature (° C) 289 223 146 139 141 175 25 29.7 36.1 35 333 29.8

Minimum relative humidity (%) 5 7 7 11 16 8 4 5 3 4 5 5
Maximum relative humidity (%) 49 46 87 91 100 100 100 66 23 34 28 20

Quantity of rainfall (mm) 0 0 0.7 0 23.2 147 25 8.7 0 0 0 0

Jiroft

Minimum temperature (° C) 21 12 6 5 11 6.8 128 21 26.8 28.6 28 224
Maximum temperature (° C) 42 344 308 28 22.2 30 40 422 482 462 454 43
Average temperature (° C) 30 239 169 163 13.7 185 25 318 369 38 376 34.2
Minimum relative humidity (%) 14 20 14 11 20 14 9 7 4 5 8 10
Maximum relative humidity (%) 87 89 95 91 100 100 100 76 63 62 77 72

Quantity of rainfall (mm) 0 0 9.3 0 158.9 43 308 6.3 0 0 2 0

u;';JNLa)’T szl ble oldlse Olabw Y o
Table 2. Geographical coordinates of the studied regions
Geographic Parameters Bam - Jiroft -
Degree minute Degree minute
Latitude (North degree) 29 06 28 42
Longitude (Western Degree) 58 21 57 37
Altitude (m) 1067 722
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Figure 1. Mean comparison interaction effect of growth location and variety on the length of date palm spathe.
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Figure 2. Mean comparison interaction effect of growth location and variety on the fresh weight of date palm spathe.
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Figure 3. Mean comparison interaction effect of growth location and variety on the dry weight of date palm spathe.
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Table 3. Results of compound variance analysis effect of growth location and variety on morphological and
functional spathe characteristics of date palm during October 2016 —September 2017

Means of squares
Source of variation df Spathf:reSh Bry Bry weight Essential oil

Length Width  Spathe/palm weight mater yield Percentage  Yield
Growth location 1 44827 1707™ 1.042" 25456.7137  2882.699"  26.042” 0.024™  2.898"
Replication 4 19106 2287 1.292 297.270 53.656 0.417 0.004 0.119
Variety 3 121178 8335"  37.819”  12092.550"  645.468" 17.750” 0.006" 0.447"
Growth locationx variety 3 383.058"  1.001™ 1.375™ 6532271 736.002 3.958™ 0.005®  0.378™
Error 12 25103 1275 0.847 1682.043 149.802 0.458 0.002 0.126
CV (%) - 10.26 11.09 8.03 20.23 21.59 6.55 31.97 39.49

Aoy ) 50 Jloisl mdans )5 jls e Dglas g jlo pme Sglas 89 i s s g % S

ns, *, **: Non-significantly different and significantly different at 5 and 1% of probability levels, respectively.
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Table 4. Mean comparison effect of growth location, variety and interaction of growth location and variety on
morphological and functional spathe characteristics of date palm during October 2016 —September 2017

. Spathe Spathe Spathe Spathe fresh Spathe C.iry weight Essential ~ Essential oil yield
Studied length width . Spathe dry yield .
/palm weight _— oil
levels (cm) (no) © mater(g) g/date palm of a %) (g/date palm of a
tree) tree)
Growth
location
l;. Bam 50.22 a 1045a 11.25a 235.30a 67.66 a 747.906 a 0.162a 1.246a
. Jiroft 4749a 992a 1167a 170.16 b 45.74b 528.921b 0.099 a 0.551b
variety
a;. Piarom 4451b 10.83a 11.50b 230.69 ab 60.40 a 697.663 b 0.148 ab 1.085a
. Zahedi 47.05b 9.18b  14.83a 148.70 ¢ 43.37b 640.078 bc 0.168a 1.100a
a3 Mozafati  55.06 a 1152a 10.67b 247.42a 68.04 a 722.068 a 0.107b 0.895 ab
a,. Hallilehie  48.80 ab 921b  883c 184.10 be 55.00 ab 493.843 ¢ 0.100b 0.513b
LxA
lixay 36.82¢ 11.37 11.67 255.52 ab 66.29b 774.787 be 0.207 1.603
lixa, 48.61b 8.83 14.00 152.86 ¢ 47.40 bc 662.147 bc 0.203 1.360
lixag 66.78 a 11.93 10.33 3276la 9554 a 989.187 a 0.150 1.473
lixa, 48.68b 9.67 9.00 205.19 be 61.42 be 565.503 bc 0.090 0.547
lxay 52.20b 10.30 11.33 205.87 bc 54.50 be 620.540 ¢ 0.090 0.567
I,xa, 45.50 be 9.52 15.67 14453 ¢ 39.34c¢ 618.010 ¢ 0.133 0.840
I,xas 43.33bc 11.10 11.00 167.23 ¢ 40.54c 454.950 b 0.063 0.317
Iy, 48.92b 8.75 8.67 163.00 ¢ 48.59 be 422.183d 0.110 0.480

W5l o0 O Jlisl mhaw [0 )l g Dglis (S piie B> SO Plas b ol oSk i 2 0
In each column means followed by at least a common letter, are not significantly difference at 5% probability level
I: location, a;: Piarom, a,:Zahedi, az:Mozafati, a,: Hallilehie
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Table 5. Percentage and type of chemical compounds of the essential oil of four varieties of date palm inflorescence
spathe in Bam and Jiroft during October 2016 —September 2017

Bam

Jiroft

No Compound

Retention index Piarom Zahedi

Mozafati Hallilehie Piarom Zahedi Mozafati Hallilehie

1 heptanal 903 0.2 0.2 - 0.2
2 p-methyl anisol 1020 20.3 20.8 30 16.8 4.8 95 4.2 12.7
3 linalool 1095 - - - 0.1 - - - -
4 n-nonanal 1102 0.6 1.6 1.2 0.9 2 4.1 15 1.3
5 3,4-dimethoxy toluene 1236 67.5 68.0 58.7 63.7 76.7 71.2 69 67.3
6 2,6-dimethoxy toluene 1264 9.9 8.6 8.8 16.6 10.5 13.2 16.1 16.8
7 o-vaniline 1303 1.0 05 0.6 0.8 26 11 17 1.0
8 geranyl acetate 1390 - - - - - 0.1 0.4 -
9 dodecanal 1408 - 0.9 - 1.7 0.2
10 E-o-ionone 1428 0.2 - - 0.2 -
11 vanilin acetate 1525 - - 0.4 - 1.0 0.2
12 apiol 1678 0.1 0.2 - 05 -
13 musk xylol 1866 - 0.2 0.1 - - 0.2
14 n-hexadecanol 1878 0.1 0.2 0.2 0.3 0.5 0.1
15 muskketone 1988 - 0.1 0.1 0.1 0.2 -
16 n-heneicosane 2100 - - - 0.2 - - - -

sub 99.5 99.7 99.6 99.7 98.5 99.6 97 100
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