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Table 2. Chemical characteristics of animal manure used in experiment.
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Table 3. Analysis of variance (mean squares) for the effects of irrigation regime and fertilizer systems on physiological

and yield traits in purslane in 2015-2016

a4

_ 1323950 @, (gl jigls

el ae el Mycorrhizal oo S25glgm o o

S.0.v olwdi @le G plant height colonization Phosphorus Biological yield
Year 2015 Ya¥f Jlo
Replication IS 2 195.68" 0.99m 4121.26™ 1975008.1"
Irrigation (1) el 1 234.72° 143.27" 84975.03™ 58558960.2""
Michorriza (M) Iyl 1 320.89" 4473.24™ 21476.28" 26002914.2*
IxM 3085l X ol 1 88.89m 143.27" 34.03" 4173719.06™
Ea ol gl 6 35.10 10.56 1438.37 1802161.87
Fertilizer (F) 55 5 164.19" 24.63* 382104.8™ 5074032.3"
IXF s X gyl 5 108.61" 18.7* 4778.43" 1660130.07™
MxF 9e5 X I eb 5 18.12" 24.63™ 1826.13" 2666736.4"
IxMxF 395 XI3,80b X gyl 5 26.47" 18.7" 963.88"™ 92626.62™
Eb <P slks 40 9.34 4.23 1167.49 847306.8
C.V (%) (1) Ol yads oy - 4.42 26.1 7.32 12.17
Year 2016 Yas Ju

Replication My 2 20.17" 2.21m™ 688.01"™ 227768.13"
Irrigation (1) el 1 8.00" 28.54" 33088.78™  36023623.72"
Michorriza (M) pyesle 1 231.13" 4154.16™ 33735.03™ 7086338.73""
IxM I3y0%k X gl 1 144.5™ 28.54" 1164.03" 487487.61"
Ea ol gl 6 1.53 5.26 804.62 383464.06
Fertilizer (F) 5 5 223.25™ 11.09" 224433™ 11066918.84™
IxF s X gyl 5 78.28" 2527 1320.43" 215011.66"
MxF 0¢5 X I yeube 5 69.05™ 11.09" 3454.68"™ 2645657.64™
IxMxF 0g5 X13,9%0L X gHlel 5 158.98"" 25.27" 225.63™ 52915.38™
Eb SAeks 40 1.19 5.26 458.79 362262.1
C.V (%) (1) Ol ks g g - 6.63 30.19 4.96 8.2

Sk ok

Qo iy 5 S Jio a0 o dixe gl Sy o 4y FE s

*Significant at the 0.05 probability levels.** Significant at the 0.01 probability levels.
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Table 3. Continued aoldl .Y Jous

T desSles pEgyclle St (5T U5 codsb

bl Grain oil Total antioxidant ol
S.0.v Oldi @le gy yield concentration capacity Essential oil

Year 2015 \Yaf Jlw
Replication S 2 111525.3ns 0.0003"s 2.48"s 0.0005™
Irrigation (1) el 1 1820480™ 0.68™ 1074.16™ 0.0536"
Michorriza (M) osseb 1 954294.1 0.005" 170.20" 0.107*
IxM 0%k X gkl 1 39327 0.05™ 9.03 0.0017"
Ea ol s> 6 108227.8 0.002 13.92 0.0074
Fertilizer (F) 35 5 147016.6™ 0.076™ 3022.64™ 0.5661"
IxF ses X gl 5 59087.5 " 0.016™ 3.67™ 0.003"
MxF 398 X I315080L 5 100608.1 * 0.003" 10.94" 0.003"
IxMxF 395 X131580L X gyl 5 42997.8 ™ 0.016™ 0.27" 0.0023"
Eb A sbks 40 39043.9 0.001 12.81 0.0029
C.V (%) (L) &y g 3 15.8 6.15 8.02 5.77
Year 2016 was Juw

Replication S 2 25194.03™ 0.0002" 8.12m 0.003"
Irrigation (1) el 1 1663448.48™ 0.866™ 745.95™ 0.131™
Michorriza (M) sl 1 909021.61™ 0.006™ 320.68™ 0.116™
IxM 138k X gl 1 22379.87™ 0.005" 19.69" 0.014"
Ea ol gls 6 12813.74 0.005 6.70 0.002
Fertilizer (F) 55 5 436342.58" 0.073™ 2223.60™ 0.887"
IXF s X sl 5 14122.40™ 0.02* 30.87" 0.019™
MxF 395 X I15080b 5 11867.59™ 0.01" 10.88™ 0.010"
IxMxF 095 XI3,9%0L X )kl 5 57435.02" 0.029™ 8.07™ 0.005™
Eb sPA sk 40 10776.67 0.004 5.68 0.003
C.V (%) (L) &y gy 12.41 12.79 5.54 15.41
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Table 4. Interactions of irrigation, Mycorrhizal and urea fertilizer on height, Mycorrhizal colonization, biological yield

and oil concentration in both years and grain yield in 2016.

g5 1325950 &)1 (ygamol jiols S 5glgm 0 ySlos
el el Oigysd (esle) dg el (%23) OLSa  p55LS)
| M N Plant height (cm)  Mycorrhizal colonization (%) Biological yield (Kg/ha)
yar 1Yaon \yay 1Yao \yar 1Yao
2015 2016 2015 2016 2015 2016
F1 69.17%f 57.00! 15.84¢d 16.2154 7745.65 ¢h 6803.70™
F2 75.67%  60.00% 16.88< 17.48%4 9988.193b¢ 8230.21%¢
M1 F3 73.5%4 65.00f 24.82% 20.68° 9009.39b¢d 8212.02%¢
F4 73.17¢4  63.008 21.60% 13.944 10631.39° 9511.46*
F5 77.50? 73.00° 18.48% 19.732® 10473.53%® 8886.15%¢
1 F6 62.50¢"  63.00¢" 13.89¢% 10.67¢ 7977.024¢t 8729.23“?C
F1 67.67%¢  70.00% 0.008 0.00f 6318.647k 5633.03k
F2 70.50%¢  71.00% 0.008 0.00f 7314.55¢% 9079.56%
M2 F3 70.500° 76.50* 0.008 0.00t: 7591.29¢ 7368.48¢f
F4 77.00* 66.00" 0.008 0.00" 8593.84¢cde 8392.37bcd
F5 70.83%°  64.50 0.008 0.00f 7887.89¢%¢ 8207.86%h
F6 63.008"  72.00% 0.008 0.00f 8018.25%f 6939.37"
F1 62.33& 53.00™ 14.70¢ 11.44¢ 5956.64ik 5355.974
F2 72.67¢¢  62.00M 10.86°F 16.0954 7201.59¢ 6464.07"
M1 F3 64.17%" 76.00° 19.00b° 18.58%¢ 7534.344h 6784.33M
F4 71.50%¢ 75.00? 10.33¢f 11.55¢ 7503.774h 7969.51¢d
F5 76.50®  63.00¢" 13.41¢% 15.39¢ 7534.74%h 7475.85%¢
12 F6 76.00%¢  73.00° 9.37f 10.55¢ 6382.79% 6847.54
F1 58.33h 58.50K! 0.008 0.00f 5486.33k 4556.18!
F2 70.00°f 69.00° 0.008 0.00f 5672.12% 7710.70%f
M2 F3 60.00" 73.00° 0.008 0.00t: 7019.03f‘j 6373.43@
F4 65.67°' 69.00° 0.008 0.00" 5911.121k 6715.22¢h
F5 67.50%¢ 76.00* 0.008 0.00f 6453.91¢% 7462.61%¢
F6 63.002 61.00Y 0.008 0.00f 7249.04% 5301.86X

10+ gl j0 ol solaul BB O jlade b of6S 2ad =D« ely; cud b UV e mhaw j0 olS solatul LB O jlade b 16S 25 e =1
055 ao,e YO + 1058 ao 0 VO =F3 o JT 055 aojo Vo v =F2 (459,55 55 (900 =F1 d5,650Le 2,8 (900 5 L=M2 g M1 ¢ cly5 bbb
Shls slo . Siles 09l 955 duoyo Voo =F6 oyl 055 duoyo YO + JT 055 duo s YO =F5 w09l 055 auoy0 0+ + JT 055 0o 0 0+ =F4 <o

A5l ol lo sime WS oy iy e ;o LSD 503l (wlel 1o s5Lol jled 12 10 5 (gm0 50 LSy g >
Ii= unstressed, irrigation at 70% of FC; = deficit water stress, irrigation at 50% of FC; M1 and M2: whit and non-inoculated
with the fungus; Fi, F2, F3, F4, Fs and Fe: no fertilizer nitrogen, 100% Organic, 75% Organic+ 25% urea, 50% Organic+ 50%

urea, 25% Organict+ 75% urea, 100% urea, respectively.
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Table 4. Continued aolol ¥ Jguo
Gl TrsSile (3asid 095 (o) gy cdile (LS 5 0,55k 4l 0 ,Slos
I M N Qil concentration (%) Grain yield (Kg/ha)

\va¥ 1vao 1vao
2015 2016 2016
F1 0317 0320 1277 40°%
F2 0,36 0.37hi 166459
F3 0.391m 0.36h 1639.600
M1 F4 0.43 0.461¢ 1881.272
F5 0.39!mn 0,428 1437020
F6 0,347 0.37h 1294 99+
11 F1 0.315% 0.30 988,741
F2 0.37mn 0.340 1523640
F3 0.37m 0.37hi 1363 33
M2 Fa 0.41km 0,394 1484 26
F5 0.47hi 0,40 1497 730
Fé 0,508t 0.50¢t 1200381
F1 0,457 0,46 1011.99°
F2 0.56' 0,540 1419 414
F3 0.57¢ 0.59de 1127.07¢
M1 F4 0.64< 0,675 1399.56¢
F5 0.76° 0.742 1426.69%
F6 0.72: 0.73% 1197.72feh
12 F1 0.30° 0.29 739,531
F2 0.53t 0.71% 1186.58¢h
F3 0.62¢¢ 0.64b<c 1085 27"
M2 F4 0.614 0.70% 1200.621eh
F5 0.69b¢ 0.66%¢ 1044 20h
F6 0,521 0.52¢t 76624

s 5o oL eslil b o1 ko b oS 25 =l el o b5 Y+ bans o ol eslital blE o1 ke b oleS a5 o0 =Ly
+ JT055 0oy YO =F3 « JT 055 ao 0 Vev =Fa 59,05 055 90s =F1 15,5500 7,6 (900 g b =Ma g My« el); cud b 70+
2550 055 2oy Vo v =F6 w5l 055 0o )0 YO + (T 555 0oy YO =F5 w05 555 duoj0 0+ + ST 055 auo 0 0+ =Fy o5 055 0o ;0 Y0

o2l o gine DS oo mhy whaw ;0 LSD fgajl (ol 2 )l Sl 1o 50 5 i y2 50 LSy 5o (o)l (sla:Sils

IRUARY

1= unstressed, irrigation at 70% of FC; [>= deficit water stress, irrigation at 50% of FC; M and M2: whit and non-
inoculated with the fungus; Fi1, F2, F3, F4, F5 and Fe: no fertilizer nitrogen, 100% Organic, 75% Organic+ 25% urea,
50% Organic+ 50% urea, 25% Organic+ 75% urea, 100% urea, respectively.

50 Jshar) 0oy (mdli 925 5 (2 A5 s e
53 ol Hlade o e85 (A Jga2) 15,550k 0 0,5 L g (A
5 (A5 0 Jsh=) 555 o s ol i Jled 5o Jlo 5o
Sl 00 5155 ael s 4 (A Jg92) 15,000 (90
Cob b A il pe Sy abys glaS s
e GRlBl a8 Sy 0 e Ol b

.Montoya-Garcia et al., 2018)
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ol pedle 5 003 o e 43 Sy JlawST T IS
o o] p 508 5 @lal rSeny Hlpgs Jlo o
SIS S byl Jlo 90 2 0 oS o e
S laigSa il Gl S Ol Glyime lBIL S,
3 SanSTmT S cud b lade op i (Jlo 93,2 50
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Table 5. Interactions of irrigation and urea fertilizer on Phosphorus in both years and on total antioxidant
capacity and essential oil in 2016.

EIVORE It Y

Hhod Total antioxidant bl
Phosphorus capacity Essential oil
p S okSlp S ke % DPPH Sy
) 039k 088 mg/ke %
&bl Nitrogen \yafy van AT AR
Irrigation fertilizer 2015 2016 2016 2016
F1 222.25h 259.75 26.93h 0.6¢
F2 468.75¢ 418.00° 41.43¢ 0.72¢
I F3 536.50° 472.00¢ 49 484 0.76°
F4 679.00° 597.00° 58.68° 0.93¢
F5 745.502 633.502 66.63? 1.322
F6 354.50f 337.75% 34.13¢ 1.04°
F1 209.25" 239.75 24.10 0.61f
F2 418.25°¢ 388.50f 37.33f 0.73¢
12 F3 478.00¢ 422.00° 40.15° 0.91¢
F4 555.75¢ 518.50° 51.95¢ 1.02¢
F5 639.50° 585.00° 55.60° 1.36*
F6 293.50¢8 307.00" 29.55" 1.25°

o o oS eoliiul BB OT Jlade b WT6S 25 =T el S b VY pelans o ol ool B O e b LTS 25 e =T
O+ JT 555 00,000 =Fa o5l 545 00,0 YO + JT 055 suoy0 YO =F3 ¢ JT 545 0o 0 Vo v =F2 065 o500 = Freelyj cud s 70+

0,5l 555 Aoy Vo v =F6 w05l 055 do 0 YO + gsﬂ 345 Ao, YO =F5 (0,5l 055 a0
2315 aly o e NS oy gy a0 LSD 05T ol 2 ()l Jlass 12 50 5 (gt o 50 (laS By sl (sla Sl
1= unstressed, irrigation at 70% of FC; I= deficit water stress, irrigation at 50% of FC; M1 and M2: whit and non-
inoculated with the fungus; Fi, F2, F3, F4, Fs and Fe: no fertilizer, 100% Organic, 75% Organict+ 25% urea, 50%
Organic+ 50% urea, 25% Organict+ 75% urea, 100% urea, respectively.

Means in each column followed by similar letter (s) are not significantly different at 5% probability level using LSD
Test.

1FAD Jlw 30 48,3 uilwl g 1WAF Jlw y0 aild o )5hos 4 1335950k z )8 5 g kel iiSon p 1.5 Jgus
Table 6. Interactions of irrigation and Mycorrhizal on grain yield in 2015 and essential oil in purslane in 2016.

ailo o Slos ol
Grain yield Essential oil

(Kg/ha) |LSe 5 o 55LS (%) oy
ok 1395k ar s
Irrigation Mycorrhizal 2015 2016
I M1 1499.962 0.92b
M2 1316.45% 0.87°

12 M1 1228.68° 1.032
M2 951.68° 0.92°

ahas 55 olF eslizal LB T e b TS 25 =D «sel,5 s Ve grbas o olF esliial b T e b TS (25 gy = T

T80k 7,8 (900 9 b=M2 g Mi ¢ el <o o 70
515 by I e VS o0 iy grbans ;0 LSD (35031 obol 2 ()l Jloss 12 50 9 (5t y2 50 (e By, (6l sloyeSilee
I1= unstressed, irrigation at 70% of FC; I>= deficit water stress, irrigation at 50% of FC; M1 and M2: whit and non-

inoculated with the fungus, respectively. Means in each column followed by similar letter (s) are not significantly
different at 5% probability level using LSD Test.

Syle JolS cillas 54 oo bapylonnST BT S s b
Krizek et al., 1993; Baghbani- Arani et al.,)

2 059 955 Elsil g @S a5 1wy, (2017
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Saiss IS jsbay a5 wisle lis By ol (g9, shedms
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.(Soleymani and Pirzad, 2016)

S 55 G bt i el U5 el
S8 Ly 2l GRS e ylesd )0 S ol Glie oty
Baghbani- Arani et al., ) ael Caws 4 CawgoS coys
(Khadempir et al., 2014) | Soo 5 ;o pol> (20172
2 0595 Ol om 858 s alaly wio s B)1S
o5 b ablie gla)lSgsle 0S5 Glime g olS o yis
2 (e g (S8 (6lr0 355, cilonnST 5T sloes 3T adgs)
ar 4 Ojpo pl @ el QB LS (b bge ol
e oS 0550 58 olS LSy (o i ey Ole
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Table 7. Interactions of Mycorrhizal and urea fertilizer on Phosphorus and essential oil in purslane

in 2016.
. Shwd ol
Ml’)é;ﬁ::al Nitrogé/::‘zrtilizer Phosphorus Essential oil

(mg/kg) o5 5kS 5 5 e (%) auoy
Fl 249.25! 0.64%
F2 423.00° 0.77°
MI F3 465.50° 0.89¢
F4 607.00P 0.98¢
FS 640.00? 1.42°
Fo6 334.50" 1.17¢
Fl 250.251 0.57"
F2 383.50¢ 0.68¢
M2 F3 428.50° 0.78f
F4 508.50¢ 0.97¢
FS 578.50¢ 1.25b
Fo6 310.25" 1.12¢

0,9l 955 o, YO + JT 055 0o y0 VO =F3 ( JT 055 o po Voo =F2 0055 500 =F1 d5,50ke 2, 905 9 L=M2 s M1
0,9 365 Aoy Vo v =F6 w05l 055 dus 0 YO + u‘ﬂ 365 &0y YO =Fs w0,ql 045 auoy0 0 + LsJT 3¢5 Qoo O =Fa

Mo sine WS o ys gy whaw ;3 LSD sesl bl 1 skl Jlos 5o 50 5 i 10 50 GLuSs B> 61l Lo Sils

A, el

M and M2: with and non-inoculated with the fungus; F1, F2, F3 F4, Fsand Fs: no fertilizer, 100% Organic,
75% Organic + 25% urea, 50% Organict+ 50% urea, 25% Organict+ 75% urea, 100% urea, respectively.
Means in each column followed by similar letter (s) are not significantly different at 5% probability level

using LSD Test.

Sl T2,550ke g b g olyen S Ol (glgime talS
5 Gkl alge 5 Sike amlio @b (A 5 7 Jsh)
Sr bl Gl a3l LS 55 (6995 e
ol 055 IYD 0 p)l5 g T GRS g slesd o b
g b Ll s g ad ol (1V/FY) o5l 355 /Y0
395 Ol b @395 (Bl slajles w0l A5 g
bl e diysSole jhoslital b L g i (olend

S peileo] e
oles Al Lo 99 52 )3 a5 ols plas byl 528 Jgoor
9 09 Lo giae a8y S uilal s el sla e
b jloss G a8 90 iSa p Sl Sl pgs Jlo )3 nl 1 ogdle
alie wbi o8 Jlo s Sy bl Gliw 5 3
b S elel Gliee 3151 (Sl Jlo 90 0 (oSl
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Bpae Sl Luilel olie ilidl . (Sayed et al., 2008
ol g dxwgs )3 (39550 e SR S 4 (955 058
Sole bl o JUE (uilsl (gol> wyu sla Jolus
SlaS 5 s O3 Sl sload Glas S g (b
S gl 5050 (1) 5 R0 0 58 RPN =
b nl p odle 398 on el Fiiwstd 5| (5 LS 3
oo yse 851 45 ol NADPH 5 ATP sulS < o5
boll i ge ool |, iy LSS i sl
e ol exijle slaaxly g 0og gy SlaS S
ocrlil )l s g (e pla spelie 4 590
3z 5B b (o 5 12)550le) Sislsn 5 JT slaogS
ool 3 Sles 5 deys Gl Cel jhld g (e
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Table 8. The main effects of irrigation, fertilizer and Mycorrhizal on Phosphorus, total antioxidant capacity

and the essential oil in leaves.

o (o1 5T JS b 5 ol
Lo Phosphorus Total antioxidant capacity Essential oil
treatments (mg/kg) o5 skS/p 5 s DPPH % %) 2oy
&kl waf war W waf
Irrigation 2015 2015 2016 2015
11 - 48.46° - 0.91°
12 - 40.73 - 0.97*
IPET
Nitrogen fertilizer
F1 - 21.53f - 0.65°
F2 - 42.90¢ - 0.78°
F3 - 49.33¢ - 0.88¢
F4 - 58.43° - 0.97¢
S - 63.38° - 1.22°
F6 - 32.03¢ - 1.15°
132,00
Mycorrhizal
M1 484.00° 46.13% 45.11* -
M2 449.46 43.06" 40.89° -

10+ o 50 ol soliul BB O Jlade b 16 25 =l o el <ud )b /Y- maw 50 oS ooliiul B Ol Jlake b o16S (25 o9 =T
355 o0 YO + ST 055 a0 )0 VO =F3 ( JT 555 suoyo Vo =F2 (59,55 055 a0 =F1 el 5550k 2,6 (50 g L=M2 § M el )5 e lo
s sl Silos 0,5l 355 auoy0 Vo v =Fo woygl 055 o ,0 YO + (JT 055 auo 10 YO =F5 05l 55 0o j0 8 + ST 545 5o )0 0+ =F4 o 4l

5,105 ol lo gime WS w0 gty zdaw ;o LSD aesl el 1o (s5Lol e 12 48 5 (ygim 4o 50 Lo g >
I1= unstressed, irrigation at 70% of FC; I>= deficit water stress, irrigation at 50% of FC; M1 and M2: whit and non-
inoculated with the fungus; F1, F2, F3,F4, Fsand Fe: no fertilizer nitrogen, 100% Organic, 75% Organic+ 25% urea, 50%

Organic+ 50% urea, 25% Organic+ 75% urea, 100% urea, respectively. Means in each column followed by similar
letter (s) are not significantly different at 5% probability level using LSD Test.
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