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Abstract

Introduction: Purslane (Portulaca oleracea L.) is an annual and C4 plant that belong to the family of
Portulacaceae. 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 that, for production of healthy food, using natural and on-farm inputs has been considered (Den
Hollander et al., 2007). Green manure application is one of the practical ways to achieve this goal.
Therefor, this study was conducted to evaluate the biomass production and nitrogen efficiency indices of
Portulaca oleracea under green manure and nitrogen application.

Material and methods: In this experiment, the effect of four levels of green manure including: control
(Without consuming green manure), 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 as a split plot based on random complete blocks design with 3
replications. The studied traits included dry weight of stem, leaves and shoots, leaf to stem ratio, biomass
nitrogen percentage and content, uptake efficiency, biomass physiological efficiency and biomass
agronomic efficiency. After completing the vegetative growth period of clover and vetch and before
entering the reproductive stage, these plants were returned to the soil. Nitrogen content of shoots was
measured by Kjeldahl method (Ogg, 1960). The content of biomass nitrogen was obtained by multiplying
the shoots nitrogen percentage and yield. Nitrogen content of the soil also was determined to calculate
nitrogen use efficiency.

Results and discussion: The results showed that the application of a mixture of Eruca sativa and Vicia
villosa increased dry weight of the leaf by 11.1% compared to the control (no fertilizer consumption). The
highest dry weight of shoots was obtained from the treatment of Vicia villosa and the consumption of 100
kg N.ha*, which had a 20.9% increase compared to the control (non-consumption of fertilizer); while the
lowest dry weight of the shoots was obtained from the treatment of Vicia villosa alone, which decreased
by 19.7% compared to the control (no fertilizer consumption). The highest percentage of biomass
nitrogen was obtained jointly from control treatments and consumption of 100 kg N. ha™ and Eruca
sativa and Vicia villosa mixture, which had an increase of 36.8% and 43.1% compared to control (no
fertilizer consumption), respectively. The lowest biomass nitrogen (0.95%) was related to the control
(non-use of fertilizer). The highest nitrogen agronomic efficiency of biomass was obtained jomtly from
control treatments, Vicia villosa and Eruca sativa and Vicia villosa mixture with 100 kg N. ha™, which
increased by 8.2, 4.9 and 7.4 percent, respectively, compared to the control (no fertilizer use). The lowest
nitrogen agronomic efficiency of biomass belonged to Vicia villosa treatment alone, which decreased by
29.7% compared to control (no fertilizer use).

Conclusions: The two-year results of this experiment showed that the use of green manure along with
nitrogen fertilizer, only under using 100 kg N.ha™, improved biomass yield and nitrogen consumption
efficiency. On the other hands, the treatment of cluster flower mash along with 100 kg N.ha™ increased
shoot dry weight and crop nitrogen efficiency by 20.9% and 4.9%, respectively, compared to control.
Therefore, to produce maximum biomass yield of portulaca in Birjand, the use of green manure fertilizer
Vicia villosa along with 100 kg N.ha™ is recommended.

Keywords: Eruca sativa, Vicia villosa, dry weight, leaf /ratio.
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Table 1- The results of soil analysis at 0-30 cm depth in two years studied

EC N P K
Crop year Texture (ds. mY) pH OM (%) (ma.kg™) (makg™) (mgkg?)
2013-2014  Loam- clay 2.89 7.14 0.46 0.147 5.4 276
2015-2016 Loam 7.30 7.60 0.70 0.073 12.4 297
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Table 2- Planting information to return green fertilizer plants to soil in two crop years studied

Planting to bring Turning plants into
the plants back to soil until planting

Return the plantsto  Return the plants
the soil by the end of to the soil by the

Crop year Green fertilizer - the first purslane  end of the second
the soil purslane h lane h

(day) (day) arvest purslane harvest
(day) (day)
Eruca sativa 128 43 123 183
2013-2014 Vicia villosa 140 30 111 171
Eruca sativa + Vicia villosa 128 43 123 183
Eruca sativa 167 52 145 199
2015-2016 Vicia villosa 190 24 117 170
Eruca sativa + Vicia villosa 167 52 145 199
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Table 3-Combined variance analysis (mean squares) effect of green fertilizer and nitrogen on biological yield and
nitrogen use efficiency of Purslane

Shoot Nitrogen Nitrogen Nitrogen ~ Nitrogen
S OV df Stem dry Leaf dry dry Leafto Biomass content of  uptake physiological agronomic
T weight  weight .7 stem ratio nitrogen . e efficiency of efficiency
weight biomass efficiency - :
biomass of biomass
Year (Y) 1 55977 1367 39.86 2117 017" 4413.99™ 27909.00” 877.91" 15732
Rep (Y) 4 049 013 047 001  0.009  209.69 90 15.94 27
Green fertilizer (A) 3 0.74™ 0.19™ 156~ 0.01™ 0117 1024.09" 828" 295.28™ 126 ™
YxA 3 054" 018" 130" 0.008™ 009 1050.37" 828" 378.67 117
Ea 12 056 008 097 0.004 0006 193.95 108 17.17 54
N'”Oge(”Bf)e”"'zer 2 3377 002%™ 3877 00011™ 0020™ 122483 693"  118.64™ 144~
YxB 2 2167 0417 170 0.058" 0.003™ 276.63" 315" 409" 144"
AxB 6 0577 0.03™ 076" 0.004™ 0137 718397 414 449.13" 45"
YxAxB 6 0.35™ 0.08 045™ 0.006™ 0.004™ 127.36" 99™ 21.64" 27"
Ep 32 016 003 021 0006 0.012  44.82 24.3 42.40 9
CV (%) 129 1354 1049 1701 1001  10.13 9.68 9.61 11.35

MLJ@)L}W}.:}}/O o) Cﬁw).})‘.)&.d%)@n.S}%g

e

** * and ™ are significant at 1 and 5% probability levels and non-significant, respectively
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Table 4. Mean comparison of green fertilizer on biomass yield and nitrogen use efficiency of Purslane

Nitrogen Nitrogen
. Nitrogen Nitrogen physiological —agronomic
Stem dry Leafdry Shootdry Biomass L -
Green fertilizer weight  weight  weight nitrogen content of upt_ake effl_mency of efflglency of
(t ha'l) (t ha'l) (t ha'l) %) biomass efficiency biomass biomass
' ' ' (Kg.ha') (%) (Kg.Kgh)  (Kg.Kg™)
Control 323%  127° 451%® 111" 6547° 51.9° 70.31%® 35.7%
Eruca sativa 3.04%® 123°  428% 113" 64.66° 51.0° 66.38 33.9°
Vicia villosa 2.84° 1.20° 4.05° 1.04° 57.94° 426° 71.65°% 309°
Eruca sativa + Vicia villosa 3.29 2 1.43% 473% 1.24% 76.18% 59.4°% 62.69 ¢ 375%
LSD 50, 0.5 0.2 0.4 0.1 10.1 75 3.6 3

(P ge/o0) L)t KuSe b (gl pme DM LSD 05051 ol 2 S 2 Gy slils (slapSles ¢ Juls a6l 5 055 a3
In each column, with at least one similar letter(s) are not significantly different at 5% probability level using LSD Multiple
Range Test

b 05950 Span oS g o35 M5 2 05558 S 5le amylio -0 g
Table 5. Mean comparison of nitrogen fertilizer on biomass yield and nitrogen use efficiency of Purslane

Nitrogen agronomic

Nitrogen content of  Nitrogen uptake

Nitrogen  Stem dry weight  Shoot dry weight biomass efficiency efficiency of biomass
s -1 -1 -1
fertilizer (t. ha™) (t. ha™) (Kg. ha) %) (Kg. Kg™)
0 2.79° 4.07"° 61.78"° 486° 32.4°
50 3.00° 4.27" 62.11° 47.7° 33.0°
100 352°% 4.84° 74.31° 57.3° 38.1°
LSD 54 0.2 0.26 3.9 3.0 0.6

P</00) L6 Ko b (gl sms | LSD Sgasl bl 5 S rie Gy glls sla Kl (Jole a5 Ot A s
In each column, with at least one similar letter(s) are not significantly different at 5% probability level using LSD Multiple
Range Test
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Table 6. Mean comparison of green fertilizer and nitrogen on biological yield and nitrogen use efficiency of

purslane
. . Nitrogen Nitrogen
Stemdry Shootdry Biomass c%gtr:r?tegf NL:trt(;gkeen physiological agronomic
Green fertilizer x Nitrogen  weight weight nitrogen bi P efficiency of  efficiency of
1 1 o iomass  efficiency - :
(t. ha™) (t. ha™) (%) (Kg. ha)) (%) biomass biomass
' (Kg. Kg™h) (Kg. Kg™")
Control 0 2.90 °f 4.15% 0.95¢ 56.04 % 4561 80.21°2 36.3%°
50 3.19%¢ 4470 1.08% 58.81 % 4531 70.93 b 31.8%
100 3.60%® 490 1.30° 81.57° 65.1 2 59.78 ¢ 39.3°
Eruca sativa 0 2.8°f 4.00 % 1.23% 65.03 ™ 52.8°¢ 61.25 32.7%
50 3.08 °f 435 1.03 60.18 * 46.5¢ 72.65*¢ 33.6
100 325%  449% 1.14 % 68.78 ° 53.4°¢ 65.25 °¢ 35.4 3¢
Vicia villosa 0 2.209 3.33f 0.99¢ 4587 33.9°¢ 74.04 ® 255¢
50 2.64 3.79 ¢ 0.99¢ 49.89 * 37.2°¢ 76.15 29.4 %
100 3.68° 5.02° 1.16 % 78.07 2 57.3% 64.76 % 38.1°
E\r/‘ijgi"’é‘l f/"’i‘ﬂ;";‘; 0 2095  447°¢  136° 80.16 ® 62.7% 56.11 35.7 ¢
50 3.40%  4.78°%C 1.292 79.56 2 61.2 % 59.89 °f 375%®
100 353%¢ 495 1.08 68.83° 54.0° 72.07 b 39.0°
LSD sy, 05 0.54 0.1 7.9 5.7 3.6 3.9

AP </00) )0 KuK b gl gme Nt LSD ¢ go3T polial o S e Cog i (lyls slapnSils o bole ,o (gl 5 052 52 5o
In each column, with at least one similar letter(s) are not significantly different at 5% probability level using LSD Multiple
Range Test
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