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Evaluation of common purslane (Portulaca oleracea) physiological changes, seed and
oil yield in response to salicylic and abscisic acids under water deficit conditions.
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ABSTRACT

To evaluate the physiological changes and oil yield of common purslane in response to water limitation and
foliar application of salicylic and abscisic acids, field experiment was carried out as split-plot based on
randomized complete block design with three replications in 2018. Treatments were four levels of water
supply (irrigation after 70, 100, 130 and 160 mm evaporation from class A pan) and three levels of foliar
application consisted of control (foliar application of water), foliar a;()jplication of salicylic acid (1 pmolar)
and foliar application of abscisic acid (50 umolar). Irrigation and foliar application treatments were
allocated to main and sub plots, respectively. Decreasing water availability resulted in decreasing
chlorophyll content (34.2%); however, proline content of leaves enhanced under limited irrigation
conditions. Mean leaf chlorophyll content significantly enhanced by salicylic acid application (9.6%R and
decreased with foliar application of abscisic acid 55.4%), comdpared to control. Decreasing water supply led
to reduction in anti-oxidant enzymes activity and grain yield. Foliar application of salicylic and abscisic
acids caused significant increase in anti-oxidant enzymes activity and_grain yield. Oil percentage in the
grains of purslane increased (16.6%) as a result of water deficit, but grain oil yield decreased (70.1%) with
increasing irrigation intervals. Oil yield was significantly enhanced by foliar application of salicylic and
abscisic acids. There was no significant difference between the effects of salicylic and abscisic acids foliar
application on the most traits except chlorophyll index. Therefore, regarding to beneficial effects of salicylic
and abscisic acids on grain and oll yield of pursalane, foliar application of salicylic and abscisic acids are
recommended for the study area and the similar regions. This would become more important under
conditions where water availability is limited.
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Table 1. Soil physiochemical analysis of the experimental site

Fe Zn K P N ocC EC Soil Sand Silt  Clay H Depth
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (%) (%) (dS/m)  Texture (%) (%) (%) P (cm)
86 0.92 318 177 006 083 118 M 5 o5 14 776 030

loam
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Table 2. Analysis of variance of purslane physiological traits, grain and oil yield under drought stress and
growth regulator applications

Mean of squares

SOV df Proline Chiorophyll Catalase  Peroxidase Ascor_bate Poly_phenol Soluble Anthocyanin G_ram ail Oil yield
content peroxidase oxidase carbohydrates yield percentage
Replication 2 1346 1.803 0.008 0.009 0.003 0.008 0.007 0.003 0.885 0054 827
'”'%a)t'o” 3 6035449 4138* 7701 0.776™ 6.028 " 28.49 ™ 15.007 ** 713" 43839 7968 81682~
Error(a) 6 17545 7.344 0.003 0.001 0.001 0.001 0.005 0.004 5.98 0.032 15.607
Re@é‘F‘{';“‘“ 2 476501 8949  0193" 0085  0198" 0.309 0424 0357 BT go14 203"
RxI 6 148736 7.933 0.014 0.003 0.003 0.004 0.02 0.019 1278 0105  4.468
Error(b) 16 27191 10.582 0.013 0.004 0.002 0.004 0.011 0.009 11.835  0.256 11.564
C.V (%) 7.78 8.98 4.43 6.89 1.54 1.62 211 153 6.89 4.29 5.68

* and **: Significant at 5% and 1% of probability level, respectively.

Qo yd S5 g gy Jlesml o 50 o sime o iy g

! Association of Official Analytical Chemists

£



Sy o a8 5 eg) 5 ails o Slae g (SoSelsnsed Slpdd ) p 10 5 555 Ll 0¢

0950 Gk gy slovl S (nimee Sl S
b 50 ol oS s (Seki et al., 2007) ol Jsba
S8 edg s Ol oSl sl cale o531
Ramrodi & ) cewl azils sals 4 cond (g)ld e
3 (2017) Yeganehpoor et al. .(Khamr, 2013
crge el Silewcdlo 05 a5 wio) ST )18
huld cod piS S Gdon sl S8
STy onl Qi o sgacme 5 gl gkl
@ Cooglie Sl slapsslse 5 (So 1) (Sujele

50,5 Sl ol el s (Sad s

®EControl @ Salicylic acid

Yoou

Aeoo

Sue

Proline (ng/g FW)

70 100

Zewly «ydg p mex (2016) Wang et al. jlas yulul 5
Glcdile ol T sgaS 4 e lalS SJssbe
e GlalS gl (Sis T o Gdgn YU
a9 el Jeily )0 (o In) Wik
Odon pizmen IS (o0 S50 S (el ilats
Slub g oS Edadlons e 5l g Loy o 5l Wiles o0
Ol ams ol8l 68LeS lal il o i ) Lae
olP 5l (A6 (Sas A5 S dgn e
OgelienST 2l b sy ! colled
ol g i 50 ol CdlBe malS b g Slaligls
sl O Jeily <l oy 23515 50 Guls g

® Abscisic acid

130 160

Irrigation regimes (mm)

Ay sleoarsS it 4 (uiSly 50 (5 kel it polw cod 48,5 Sy g p g ) S
Figure 1. Proline content of purslane leaves under different irrigation levels in response to growth
regulators

J9aa) cuslas aali b g lo sne Dglds Jg ol 48 >
w5l Sy sl el Jelse 5l S (Y
w3l 5 (Oedsn oS IU @3l 5lS Jealisls
2 (U89l gy w2331 (sl S8 lalisls
I,; (Hafeez et al,, 2013) el Sis i Loyl
e Al S L
oolo yim oV Jguz) Canl dgaze (g Lol slojlas
o axlye Cudgacme b g IS jiiwg jo SLbgls
5 oolinal ( (Sas (a5 5] o5 Judg IS zals oo
Lsi Slile 351 i 5 35l m ol ) 55 0
O3S Job slaaisS 55 el s thgis olSus

oSy a3 @l ol S g 18 el
(V J992) Sp Jde)lS (als 4 by sloosls
Lol 332 s sinn i ! 7 sl Jslone 5 s bl 5
W Sy JbslS asls  lales Bt
w0l lp oy BB OT rals Lol o poeyus
Ol ele 9 8L 2alS 4y S 89 IS el
gob plo 5l 2t ikl () ol s jo pasls

(¥ Jga2) 092 s kel Jles
b ls pasls ol Sebowdlo b (34 Jolone
5,5 ol ol vy A walh 4 e



00 VPAA liasl o 5L D) 8,58 el o5l ol pole

(Nematollahi et al., 2012) el casdlg, IS izl
by el o Seheodle sl S8L sl
Sy 5o (Sis G bl cod o S
) oSt 5l (B ol 5 Gl 1, S Juds S
(Nematollahi et al., 2012) <ol ools  zals
aS &is,S 5,155 (2018) Ghassemi-Golezani et al.
e 5 Frinsgid Sy Rl g0 el S ]
rl Al el LYo 5l a5 09 00 L5 S Jdg IS

Lol Sy 6 5m 9 Jlg; 2 0050

Sle S5, o 58 b umdg (] 45 0iS o SO |,
U Y 2t S VERPNE It e
30 J89,I5" e uelS” (Mafakheri et al., 2010)
S 0 Jeol> @l b o Sis i cod 48
slidl o yls callae (Yeganehpoor et al., 2017)
Gpa b 5 Sy dglS sl
2 0990 ol St DI s a5 Sl Il
“odld g geilanST Glacudled s (e silie
9 DI Gwgid gl g wd; i (Sjelen la

5 pte Sayl (S ol i ey Jl

Sl

S350 5 & )lel iz slajlas Co 485 (42 5 ails 5 Shas 5 (Sojslend Dlio ik Y Jsox
Table 3. Means of purslane physiological traits, grain and oil yield under different irrigation and hormone

treatments
Catalase Peroxidase 'isrg?(rithsee Folyphenol
Chlorophyll - : oxidase Soluble : Grain QOil -
contgnty (unit .m,gl (unit .m,gl (mmol (unit mg carbohydrates Anthocy?nln yield percentag oil yle!;j
(spad) pro_telr; pro_telr; asc_or_bate protein-t (mg.gldw) (umol gfw) Gm?) e (%) (kg hat)
mint) min™) oxidized gt
mg ! min%) min~)
Irrigation
Iy 4351a 0.91d 0.64c 1.71d 2.01d 3.77d 5.25d 72.7a 126a 915a
I, 40.01b 1.02¢c 0.71c 3.07¢c 292¢ 405c 554 ¢ 63.8b 12.3a 78.4b
I3 32.65¢ 164b 1.05b 3.58a 4.65b 5.44b 6.7b 37.2¢ 11.3b 42.1c
Iy 28.62d 2.84a 1.26a 3.23b 5.99a 5.99a 71a 25.9d 105¢ 27.3d
Regulator
Control 35.7b 1.46b 0.82b 2.75b 3.71c 4.74b 5.96 ¢ 454 b 11.71a 54.9b
abscisic acid 33.75Db 1.69a 095a 299a 4.02a 51a 6.17b 51.5a 11.7a 61.7 a
salicylic acid 39.14a 165a 0.98 a 295a 3.94b 5.01la 6.31a 52.7a 1165a 628a

Az oeesl oulel ooy my Jlisl b 10 w0 b gl me DS (gt o 10 S i By gl sla Sl ygie o 40
Sl 5T ClldA WS L5 il pses e e V8 9 W e Ve Slam olal i aly D B T il SGls (glasals

QlA:.J‘ts‘;.ST

Different letters in the same column indicate significant difference at P <0.05 (Duncan multiple range test). Iy, I, 3, l4: irrigation after

70, 100, 130 and 160 mm evaporation, respectively.
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