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ABSTRACT

In order to evaluate, the effects of different irrigation and fertilizer treatments on oil percent and fatty acid
composition in purslane, a split plot experiment based on randomized complete block design with three replications
on Zabol climate conditions was conducted. The treatment including three levels of irrigation (80, 60 and 40 % of
FWC) as main factor and five levels of fertilizer treatments consist of: Control (without fertilizer), Cow manure (20
T/ha), Vermicompost (15 T/ha), Urea (150 kg/ha) and NPK (100 kg/ha) that as subplots was applied. During the
growth period, the soil moisture was measured by TDR. The results showed that, different irrigation regimes,
fertilizer and their interaction had significant effect on oil percent in leave (before and after flowering stage) and seed
of purslane. Although, with the reduction of water consumption, and the drought stress occurrence, the percentage of
oil was decreased, but application of organic fertilizers, especially vermicompost, at high levels of stress, the adverse
effects of drought stress was reduced, Gas chromatogram (GC) showed that, 11 fatty acid components in oil of
purslane was detected. Linolenic acid involved 40 and 60% of total fatty acid contents of leave and seed oil,
respectively. Therefore, organic fertilizer application can save much water for the most sensitive stage of growth and
oil production of purslane in drought stress conditions.
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Figure 1. The gradient line of the moisture content and moisture measurement data line by the TDR
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Table 1. Some physico-chemical properties of the soil of experimental field

Soil texture Sand Clay Lomy Zn Fe P N Organic matter pH EC
(%) (%) (ds/m)
Lomy-Clay 33 41 26 28 36 11.6 0.07 0.81 84 1.8
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Table 2. Nitrogen, phosphorus and potassium content in cow manure and vermicompost

pH N (%) K (%) P (%)
Vermicompost 7.58 1.2 1.7
Cow manure 7.45 0.62 0.29
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Table 3. Details of Gas Chromatography

Gas Chromatography Device name

Midleburg Netherand Column builder name

CP-Sil 88 Column model
100m Column length
0.25 mm Column diameter
Pure Nitrogen Carrier gas

23 Psi Gas pressure
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Table 4. Results of variance analysis effect of irrigation regime and fertilizer type on oil percentage of leaf and seed

in purslane
Source of variation d.f Mean Square
%0il in %0il in %0il in
leaves before flowering leaves after flowering seed
Replication 2 0.07™ 0.04™ 0.8™
Irrigation 2 17.26™ 26.94™ 31.47
Fertilizer 4 48.02" 47.87" 86.02"
Irrigation x Fertilizer 8 6.26" 755" 19.25
Error 24 0.34 0.10 1.33
C.V (%) i 11.34 11.2 9.14

Sle g Solas 39 g ) 90 Jlaizl zolaw jo o pae Solds oS 5 4 S g s
*, ** ns: Significantly difference at of 5 and 1% of probability levels and non-significantly difference, respectively.
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Figure 2. Mean comparison interaction effect of irrigation regime and fertilizer type on oil percentage in leaf, (a)
before flowering, (b) after flowering, and (c) seed of purslane.
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Figure 3. Gas chromatogram of fatty acid compositions of purslane leaves before flowering (a) and after flowering
(b) under influence of irrigation regime and fertilizer type
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Figure 4. Gas chromatogram of fatty acid compositions in the seed oil of purslane under influence of irrigation
regime and fertilizer type
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Table 5. Percentage and composition of fatty acids in purslane leaf before and after flowering under influence of
irrigation regime and fertilizer type
Fatty Retention Different fertilizer treatments
i H 7 0 H 7 0
Name of fatty acid ~ acid nufr:ger time Fa(t:tg Vz;mds before ﬂowec:r?n(ib) Fatty acclti\sN after flowering (armi
type (min) Control manure NPK Compost Urea Control manure NPK compost Urea
Myristic acid 14:0 1 489 156 142 133 128 168 2.39 2.30 223 219 227
Pentadecanoic acid  15:0 2 6.35 0.49 0.48 0.58 0.14 0.46 0.72 057 0.78 0.36 0.49
Palmitic acid 16:0 3 7.30 2782 2733 2792 27.02 2748 21.29 29.85 2928 2939  12.09
Palmitoleicacid ~ 16:1 4 750 319 502 438 382 5.64 3.16 407 328 313 545
Stearic acid 18:0 5 9.75 484 493 426 437 426 585 5.96 585 581 532
Oleic acid 18:1 6 10.46 2.02 288 214 2.98 233 372 3.62 331 38 335
Linoleic acid 18:2 7 1174 1518 1562 1577 15.03 15.84 1254 1231 1271 1223 1262
Linolenic acid 183 8 1366 3319 3359 3382 3321 33.09 37.17 37.08 3721 3626 37.97
Arachidonicacid  20:0 9 1555 385 405 371 355 3.94 2.89 2.60 251 245 264
Docosanoic acid 22:0 10 2247 043 0.29 0.23 0.28 0.59 1.36 1.20 1.19 133 1.28
Tartaric acid 240 11 23.29 1.82 192 142 1.03 153 2.76 2.96 238 202 230

355 &5 5 )l 23y 3l o a3 ails 55 oz (lavanl (oS 5 5 0o s F Jgur
Table 6. Percentage and composition of fatty acids in seed oil of purslane under influence of irrigation
regime and fertilizer type

: - Retention Different fertilizer treatments
. Fatty acid Pic - -
Name of fatty acid type number (tr!nn;'r?) Control Cow manure NPK  Vermicompos ; Urea
Muyristic acid 14:0 1 4.89 1.56 1.42 1.33 1.26 1.08
Pentadecanoic acid 15:0 2 6.35 1.09 1.27 1.04 0.44 0.46
Palmitic acid 16:0 3 7.03 23.82 23.34 23.32 23.02 23.21
Palmitoleic acid 16:1 4 7.50 1.19 1.32 1.38 1.80 1.64
Stearic acid 18:0 5 9.75 5.58 5.93 5.26 5.37 5.26
Oleic acid 18:1 6 10.46 10.52 10.66 10.14 10.98 10.33
Linoleic acid 18:2 7 11.72 30.18 30.62 30.57 31.03 30.84
Linolenic acid 18:3 8 13.66 19.69 19.49 19.02 19.71 20.09
Arachidonic acid 20:0 9 15.55 1.85 1.05 1.71 1.55 1.93
Docosanoic acid 22:0 10 22.47 0.43 0.29 0.23 0.08 0.59
Tartaric acid 24:0 11 23.29 0.82 0.92 0.42 0.42 0.53
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Figure 5. The composition of fatty acids in the leaves (before and after of flowering) and seed of purslane.
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