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Table 1- Results of soil analysis at 0-30 cm depth in the growing season 2014-2015
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(%)  (ppm)  (ppm)  (pPm)
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Texture (ds m™)
(Loam- clay) o, pg 2.89
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Table 3- Mean comparison of the effect of nitrogen on grain yield and its components of common Purslane
(Protulaca oleracea L.) in the first harvest, second and total harvests

&l 5 .S EHERAT d}'s JgmuS )3 &l dlaxs W99 )0 JgmuS dlaxs
e e Grain yield (kg ha')) 1000 seed weight Number of seeds Number of capsules
‘_-”9"'5’ y 9 (9) per capsule per plant

Nltrogen . > S e ‘Jl‘ > ‘Jl‘ > ¢ ‘J“ S . J“

(kg ha)) O P Epe 293 O 9o PO JIOm PO JIo PP 9 o

Total Second First Second First Second First Second First

harvests harvest harvest harvest harvest harvest harvest harvest harvest

0 1540.59 a 3549b 1185.65 a 0.36a 0.36a 27.89a 27.39a 270.3b 407.93 a

50 1548.29 a 388.2b 1160.07 a 0.36a 0.37a 2967a 2537a 3025b 374.99 a

100 1698.91 a 4735a 1225.41 a 0.36a 0.37a 2731a 2841a 3709a 406.17 a

5,105 oy iy Jlesnl gaw 3 35Sl (g05] bl (6l sime WIS oS yiio g () ol Sl
Means with the same letter are not significantly different based on Duncan test (p<0.05).
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Table 4- Mean comparison of the effect of interaction between green manure and nitrogen on plant height, number of
grain yield of common Purslane (Protulaca oleracea L.) in the second harvest capsules per plant and

o 355 ©lgf il 2Rl g 33 JguS Slass Gyt gl
Green manure lzlll(groh%(_alr; G(rliénhg_?;d Number of capsules per plant  Plant height (cm)
s 0 323.2hc 231.3d 32.00 bed
50 378.3bc 255.9 cd 36.00 a
Control 100 333.2 bc 2475 cd 35.00 a
i 0 299.5¢ 230.9d 29.00 d
o 50 364.6 bc 280.8 bed 32.50 be
Eruca sativa 100 549.4 a 4305a 34.33 ab
. 0 339.8 be 330.0 be 29.20 d
“"‘_‘“? JS Sale 50 370.9 be 3445Db 31.33 cd
Vicia villosa 100 5485 a 450.3a 34.80 ab
e .. ] 0 4572 ab 288.9 bed 30.67 cd
s Ssle g Ulaie b
slads 5 Silo 5 lite byloe 50 439.2 ab 328.6 be 31.07 cd
Eruca sativa+ Vicia villosa 100 462.9 ab 3551 b 30.8 cd

) 2> gy el a3 531 (el bl (6l ine OS] S jiie By (il (slapSike
Means with the same letter are not significantly different based on Duncan test (p<0.05).

39 (8 yimier 3y Shos sl Ao o 355 oYy b
S o Ll cis y aae 51 (Mesgarbashi et al., 2004)
Sl S 4Sly Can odaliie BB Jgameo 3)Skos )3 0)l500
Singer et al., ) o il aih S Ologad o e &yl
(2004
Voo 9 W0 o gaw dw Sl gw)p polaieds &S (i gl
(Ricinus communis L.) K>S (g5, ;i 45 59,10 p)Ssks
a3l 2,8kee 1 (6585 (39t 28 &S 352 ol 5l (S s plox
5 el ols (Ghasemi and Moussavi Nik, 2014) el
b ysylS (Silybum marianum L.) Jslo (o4, oLS (55,
M mime pfy e imed cpl > (Yazdani Biuki et al., 2010)
ot 45l o 4 epgd (i 3 4l 3 Sas gy Sl (o9
392 Somly e 9 Eetme A Cund (2 (il > W 3 Sles
Ly oo 5y kel bl wly IS0 Slae (3 (sl Cansle

355 Oy Soile g 5 CllS K3 ()1 0 iz en
el (Allium cepa L.) Ly g pasS 3, Slas 1 6,80 jan
= $Yeb ol Jd> (Lamei Hervani and Ismaili, 2014)
yolis dn ol 5L e Sloj gl pae bl 4 jou plejoss
4235 S Ll s jos jlead Loy polie (enl g olis
5 oad ploul asllas > (Samedani and Montazeri, 2009)
A5 odnlie (S (590 (e 3 jaw 395 (lgiedr el il 2590
S 4 ol ()5 5l g ole Jlear ST (g0 (liee oS
» oe=ep—n (Hansen and Djurhuus, 1997) c sl il 3l
Fom obe i Sile g Claie gl (loj el il (25135
Llod 1ol 90 oyl o (Folss (g g S ay ol )5y
» (Abdi et al.,, 2012) s ssalie SIS S 595 olime

3,80as 53 (gl S 365 3,8 45 0 (3155 puS g9y (otlo]]
093 Sy 4 il ] o eV Laodly Lol 0,5 sl 4l
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Table 5- Mean square of the effect of green manure and nitrogen on some morphological and physiological characteristics of
common Purslane (Protulaca oleracea L.) in the first and second harvest

o g S pad o

Cudld g et b SS9 e 3,5dos Qg g5,
s - . . . Chlorophyll meter .
i ol > Harvest index Biological yield - Plant height
L] pove ¥ 1% ] index
sl
s.ov ¢ O o dlom epom Jlom epos Jlom epom Dlom
Second First Second First Second First Second First
harvest harvest harvest harvest harvest harvest harvest harvest
{91{ . 2 66.93™ 24.37™ 0.14™ 0.59™ 11.16 " 9.52™ 3.55™ 85.87™
Replication
e 3 13.85™ 52.28™ 0.94™ 0.20™ 5.06™ 3.84™ 23.74™ 3.58™
Green manure (A)
sl sl 6 61.56 29.97 0.52 1.55 1.69 6.30 10.05 26.07
Errora
Ol 2 55.54™ 19.99™ 1.00 " 1.21™ 4.45™ 351" 39.56 752"
Nitrogen (B)
397 X o 395 6 28.34™ 11.00™ 0.21™ 0.58"™ 2.94™ 1.00™ 6.17 " 439"™
(AxB)
P> sl 16 30.51 40.82 0.22 0.45 3.22 3.86 2.35 497
Error b
(0)) Sy o
C.V. (%) 26.89 225 23.1 15.66 7.14 5.69 4.75 4.27

il go 5 me g D ) paw (b xe Lo g NS o T
** * and ™ are significant at 1 and 5% probability levels and non-significant, respectively.

.(Hosseinpour et al., 2012) sl (anisum L.

3yShos 1 Jgl oz 3 Wl ite 31 5 35555 e 355 51
395 Jlite 13 5 30 355 5 233 e )3 095 oisine Sufolse
2 039 S Ll 9o I dre Siglen 3,8es 1 9y g Sew
0397 2008 (B J9i2) 92 )l e o (il b0 > Sy
So5lom 2,8ae talEl el pgd e > ol 208 ple 4
o Joli (55555 s s 255 55, oialef] 3 (5 Jpin) A4
OF9rs Bpae g €85 )18 adllas 5)50 LS 13 p Sl Fe 5 ¥
Ahmadi and Bahrani, ) o5 S&jglen 0, Sles yiolj3l cely
als 5 ,Shas sl el 03sy% Gl 45 & a0 L (2009
OBSly (9x iell 4 58 Sjglan 0 Sles 1 S p3 e 3
A Gl cute

P9> O 0> 039 9 e 395 lie 1 (:Sle dunlie gl
slasgs 5 Sile g Glaie (jaw 355 (j9) dalis jo a8 ol L
by oo sl 53 Lol 23,5 g2 lis)) i3l el o350 I3
@iz polaw o (60 pxe Golds ladigs 5 Silo 5 Cluie
AU Sl (soaste oliime ol (B Jgi) M o> (159
Ghasemi and Moussavi ) cowl asge glas)l 4o 595 Cuto
Nik, 2014; Yusefian Ghahfarokhi et al, 2014; Rahimi et
Jal, 2009; Soltaninejhad et al., 2013
299 Jol o o Ladl Jlite 51 5 ()35, oo 368
ool sladlas ;3 (B Jgiz) 3955 3 sine yio Jidg S a3 ls
1038 bsilS oliee Galjél Sl )3 (ogad 3 alasd 355
OS99 —adss ) Lal (Soltaninejhad et al., 2013)
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Table 6- Mean comparison of the effect of nitrogen on some morphological and physiological traits of common Purslane
(Protulaca oleracea L.) in the second harvest

0394 Cudld y pad L B.OI’;J ’: el Wy gl Sodidy 5 yad L
Nitrogen (kg ha™)  Harvest index (%) : (kggl ha'%/)l Plant height (cm)  Chlorophyll meter index
0 20.75a 1719 b 30.34b 2532a
50 1829 a 2191 a 328la 25.66 a

100 22.58 a 2246 a 33.88a 24.48 a

5,105 oy gy Jlesnl aw 3 35Sl (g05] bl (6l sime BB (S yiio g > () ol Sl
Means with the same letter are not significantly different based on Duncan test (p<0.05).

dmlie gl (V Jgda) 295 y3Hine (29) dmopd 2 ok
35S pae) Jald & Cuns juw 355 oolaiiwl &S Dby LS . Sbe
S9) S )3 (A Jgia) 13 4l () o> ulEl el (o
09y dmeyd (Sl yhd g )5 GlalS culls ab jasule douS
HLalS Lawgs Casby bais ol ol s ol )3 151 cou 1) als
Olyisan o9y 3 b pas g SiS AT 5l Sl 5 by
$9y —lejl , .(Jahan et al., 2013) 13,5 S5 46l cglie
Sl il gy Aoy 1 (68U (g b sl doS
2R laise bwgs  aolie goli .(Bahrani and Babaei, 2007)
Ghasemi ) cusl oad ()lj5" (389, (S 9 Jlsyle « 5258 59,
and Moussavi Nik, 2014; Yazdani Biuki et al., 2010;

.(Parhizkar-Khajani et al., 2012;

O 3 0390 9 e 395 e Sl g (55955 caws 095
GBS (B Jgi) 295 sl gime oy a3 li p pgs 9 sl
bl (eSS (g 5 e 395 AL pie & edate e
Moosavi et al., 2013; Jahan et al., 2014; ) cwl o o)Ll
L .(Yazdani Biuki et al, 2010; Bahrani and Babaei, 2007
355 WU Cos Sofdlon g 6 0 Shes Jgl o 0 4Sul 4 g
Al el (59553 255 p9> L )3 9 MBS 18 (g g e
038 T 005 (gl L p o &0 Syl 5 &l 3 Sos
(7 Jg) 295 Joidne p9> 9 Jgl rr > il

Dk 359 5las g sy
P OEgydeyd g e 398 &S ol Gl by 4 jod gl
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Table 7- Mean square of the effect of green manure and nitrogen on oil yield and seed oil percentage of common Purslane
(Protulaca oleracea L.) in total harvest

Oyt 2ile @3ljl 4, 9y 3,5 RITTENSE
S.0vV df Oil yield Qil percent
u_f ) 2 147.53™ 0.0001 "™
Replication
o 28 3 3346.65" 359"
Green manure (A)
Jol slas 6 2763.13 0.19
Error a
Odsr 2 2206.68"™ 0.06"™
Nitrogen (B)
039545 X jo 395 6 510.73"™ 06"
(AxB)
pod slas 16 843.29 0.28
Error b
(803) Sy ey 12.64 3.7
(%) Cv

Al g yI3 gime pu o D AN paws )3 I3 e i a NS o T
***and ™ are significant at 1% and 5% probability levels and non-significant, respectively.
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Table 8- Mean comparison of the effect of green manure on oil percent and oil yield of common Purslane (Protulaca oleracea
L.) in the total harvests

Jo 395
Green manure

(Control) sals
(Eruca sativa) wlus

(Vicia villosa) slases J5 Sisle

lasgs 5 Sile g Slie byl

(Eruca sativa+ Vicia villosa)

09y 35 es 09y e p3

Oil yield (kg ha®)  Percent ol
202.48 a 13.46 b
247.76 a 1479 a
235.74 a 1475 a
233.18 a 14.58 a

5,105 oy iy Jlesnl aw 3 35Sl (g05] bl (6l sime WIS (S yiio g () gl Sl
Means with the same letter are not significantly different based on Duncan test (p<0.05).
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2 Oia0= pyS kS VA« 5l edlatul )5 et ¢ EidSS 5D
Amaranthus ) s, 3zls ,d adgle 5 Sloe ilidl el LS
Ansari Ardali and AghaAlikhani, ). s (cruentus L.
Costo W pogas )3 oliie plo bwgi aolie ol (2015
Gl oad )55 adole 5y Slas (glial g0, Sas 4 595
Ghasemi and Moussavi Nik, 2014; Gholamhoseini et )
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Table 10- Mean comparison of the effect of nitrogen on yield and its components of common Purslane (Protulaca oleracea L..)

in total harvests

. 3 Slos 53 Slos Adgle 5 ,Slos
o SpSisaSles SO Sles , SppoSles T 9
Q9 : 3L Fadgle a3lw Suis
Nitrogen Dry vield of “ Fresh forage ; Frresh Fresh yield of Dry forage
(kg ha')) leaf Dry yield of stem | forag yield of leaf y y torag
(t ha'l) (t ha!) yleldl (t ha'l) steml yle|d1
(tha™) (tha™) (tha™)
0 1.08b 225b 32.29b 3.87b 2841b 3.36b
50 1.27 ab 2.50 ab 375a 4.37b 33.12a 3.71ab
100 1.43a 2.73a 39.66 a 5.60 a 34.05a 3.99 a

25U (peS) s 9 pgN) jumaw 395 o0l ¢ timgy cpl 53

abs adole 5, Slas g 1 £9) 3y Slas il 5 Shas (g5l ixe
Do 4 e oligS )3 jaw 368" 5l walitl sy o i 4y Bl
Sloj Bl pae g )39yt ohgar (i polie (2u)n (gl
s jload Loy polie (enl)d g (ol yolie 4 olS Sl oy
og 13 sl (S L 4dly o Jpase p 50l Ll
lajiolosl )3 s 355 il odliwl Logaas ;> ddllas 34 0

5,105 sy iy Jlesnl a3 Sl (g05] bl (6l sime WIS (S yiio g () gl Sl
Means with the same letter are not significantly different based on Duncan test (p<0.05).
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Introduction

Purslane (Portulaca oleracea L.) is an annual C4 plant that belongs to the family of Portulacaceae. The plant
is drought and salt tolerant which contains high amounts of beneficial omega-3 fatty acids and antioxidant
vitamins. Adaptation to both dry and saline conditions makes it a prime candidate as a vegetable in areas with
dry conditions and salty soils, which are often present together where land is irrigated. Purslane seeds provide
nutritional value, and have beneficial health effect on the body specially in preventing cardiovascular, cancer and
hypertension (high blood pressure) diseases, because it contains omega-3 and omega-6 fatty acids and other
nutrients such as antioxidants, tocopherols and dietary fiber.

Nitrogen is the key element in soil fertility and crop production. Attention to the soil quality and health has
increased in recent years, especially for sustainable production of medicinal crops. So for production of healthy
food in industrialized countries, using natural and on-farm inputs have been considered. One of the practical
ways to achieve this goal is planting cover crops and green manure. Given the importance of Purslane as a
medicinal plant and due to the fact that there is not detailed information about the nitrogen requirement for this
plant, this study was conducted to evaluate the effect of green manure and nitrogen on yield and yield
components of common Purslane (Portulaca oleracea L.) in Birjand, Iran.

Materials and Methods

The effect of four levels of green manure including: control (No plants), Rocket Sativa (Eruca sativa L.),
Hairy vetch (Vicia villosa L.), mix rocket sativa and hairy vetch (Eruca sativa + Vicia villosa) and three levels of
nitrogen (0, 50 and 100 kg ha™) on Purslane was studied in a split plot design based on randomized complete
blocks with 3 replications during growing season 2014-2015 at the Agricultural Research Station, College of
Agriculture, University of Birjand, Iran. Each plot was 3mx4m with six planting rows. The space between rows,
plots and replications were 0.4, 0.5 and 3 m, respectively. Rocket and hairy vetch were planted on November 11,
2014. Rocket and hairy vetch shoots were returned to the soil by plowing just before flowering. Planting of
Purslane was conducted on April 30, 2015. The distance between rows and plants were 40 cm and 15 cm,
respectively (plant density was 1,666,666.6 plants per ha). Nitrogen fertilizer as urea was applied, as half of
fertilizer at sowing and early spring, half of fertilizer after the first harvest. Measured traits were spad index,
plant height, number of capsules per plant, number of seeds per capsule, 1000 seed weight, grain yield,
biological yield, harvest index, oil percentage, oil yield, fresh and dry stem yield, fresh and dry leaf yield, fresh
and dry forage yield and leaf/stem ratio.

Results and Discussion

The results showed that the effect of green manure on any one of the traits (except oil percentage) were not
significant. The use of green manure compared to the control (no plants) increased seed oil percentage. Due to
the gradual releasing of nutrients from green manure and lack of synchronization between the need of the plant
and availability of nutrient released by the decomposition, green manure did not affect the next crop. Effects of
nitrogen on grain yield, oil percentage and oil yield were not significant. But, effects of nitrogen on all measured
forage traits (with the exception of leaf/stem ratio) such as, fresh and dry stem yield, fresh and dry leaf yield,
fresh and dry forage yield were significant. Increasing in nitrogen rate enhanced all measured forage traits.
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Interaction of green manure and nitrogen was not significant on all measured traits.

Conclusions
Green manure and nitrogen had not any significant effect on grain yield and quality. The response of grain
and forage yield to nitrogen was different; so that nitrogen application did not change significantly grain yield,
oil content and oil yield, but the highest forage yield and its components were achieved in treatments 50 and 100
kg N ha™, respectively. Considering the cost of production and environmental problems, treatment 50 kg N ha™
is recommended for forage production of Purslane in Birjand, Iran.
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