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Table 1- Results of soil analysis at 0-30 cm depth in two years studied
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Table 2- Analysis of cow manure and vermicompost studied in two crop year
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Table 3- Combined variance analysis (mean squares) effect of organic, chemical and biofertilizer on biomass yield and
nitrogen use efficiency of purslane
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** * and ™ are significant at 1 and 5% probability levels and non-significant, respectively
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Table 4- Comparison of the average interaction of organic, chemical and biofertilizers on biomass yield and nitrogen use
efficiency of purslane
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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 5- Combined variance analysis (mean squares) effect of organic, inorganic and biofertilizer on phosphorus use
efficiency of purslane

- JECRPN s g, S 2L hed £y 26
s e 4, ! 03¢5 Cownns § e 0365 Commn § ydmsd 8395 Cannet 3
Ol i 2slio B} S s § 9 Comnd § ol
s3l3! ) Phosphorus Phosphorus Phosphorus Phosphorus
S. 0V df Biomass content of take physiological agronomic
phosphorus biomass e#ﬁ:iency efficiency of efficiency of
biomass biomass
JL“ ns ns el ns *x
Year (Y) 1 0.0009 25.29 5795.54 249 70846
(Jhe) S5 4 0.0009 14176 266.26 375 3760
Rep (Y)
GLM 5 "ﬂ é’lM *k Kk Kk *k *k
Inorganic and organic sources 3 0.264 3234.79 5483.53 224392 141405
(A)
ctlios 3 \71 X“" xJb 3 0.0002 ™ 28.30 ™ 1379.17" 235 "™ 25730 ™
s 095 o ns ns xx ns
Biofertilizer (B) 3 0.0039 37.90 119.52 5088 892
U‘““’;fB Ju 3 0.0001 ™ 3227 103.22"™ 749 ™ 1263"
ke KXL;” 2 el 9 0.0117" 208.56™ 212.08" 13410 ™ 883"
Gty 3 X st s gl S g 0.0001 ™ 7221 128.75™ 373" 1573"
YxAxB
J”'Ed”é 60 0.00089 22,22 68.96 1138 825
a
(3033) Sy o
CV (%) 9.55 17.13 26.98 11.94 30.37

Al oo o stne it 5 7D ) o 5 Jlogine g NS 5
***and "™ are significant at 1 and 5% probability levels and non-significant, respectively

W5 yhund Bpan )5 5 (w355 9 (atloonsd I (35S (iiSad 1 (nle dunglie - Jooa
Table 6- Comparison of the average interaction of organic, chemical and biofertilizers on phosphorus use efficiency of
purslane
g :BIOSUITUT 5,600 :MYCOITNIZA (S 525 :NTEFOXIN (395 35,8 pae) 18l :Control

0397 Canns 5 shd 51k b e 5 i
e 357 O S e gttt L8 SRS SR T 253
Nitrogen fertilizer sources x Biomass gf biomass Ubtake gfficienc Phosphorus physiological
Biofertilizer phosphorus (%) 1 P Y efficiency of biomass
(kg. har") (%) e ko)
Control 0.22 f 17.33h 52.30b 353.88 bc
(59 3,08 pac) aalis Nitroxin 0.23 f 19.11 f-h 64.04 a 333.00 be
Control Mycorrhiza 0.17h 15.40 h 50.58 b 459.73 a
Biosulfur 0.18 gh 14.03 h 45.33b 429.82a
Control 0.29 e 26.71 de 18.09 ef 262.75d
95 558 Nitroxin 0.33d 2457¢e 15.26 f 231.68 de
Cow manure Mycorrhiza 0.43 ab 41.58b 27.64 c-e 178.98 f
Biosulfur 0.37¢c 30.80 cd 19.89 ef 207.32 ef
Control 0.21fg 16.69 h 22.18 d-f 359.54 be
CawgnoS 039 365 Nitroxin 0.24 f 23.01 e-g 30.13 cd 330.95¢
Vermicompost Mycorrhiza 0.21 fg 17.61 gh 23.27 c-f 371.25b
Biosulfur 0.30 de 24.04 ef 32.22¢ 257.46d
Control 0.43 ab 42.87b 22.94 c-f 185.10 f
b 355 Nitroxin 0.46 a 48.84 a 26.59 c-e 178.90 f
(NPK) Mycorrhiza 0.41b 3455¢ 18.59 ef 184.98 f
Biosulfur 041b 43.03b 23.32 c-f 191.71 f
LSD sy 0.034 5.44 9.59 23.9

(P <4/+0) 5,185 %0385 b ()15 gime GOS0 )3 B Jloinl o 13 LSD (yg05l bl S o g syl (sl Silio «Jole o gy gy o
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 7- Comparison of the average effect of organic and chemical fertilizers phosphorus use efficiency of purslane

03955 (el @lia
Nitrogen fertilizer sources

0395 Canny j yhwnd (1,5 1)

Phosphorus physiological efficiency of biomass

(kg. kg™)
394.11a
(55 28 pac) al 22018 ¢
Control
5 25 329.80 b
Cow manure
oS 509 25 185.17 d
Vermicompost
(stlond 098
NPK 8.6

(P <o/+0) 5,8 S0aSu b (s s SMSTLSD o5l bl o S o gy (sl (sln3sSilio e Jole 1o slys g i 2 53
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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Introduction

Purslane (Portulaca oleracea L.) is an annual and C4 plant belonging to the family portulacaceae. The plant

is drought- and salt-tolerant which contains high amounts of beneficial omega-3 fatty acids and antioxidant
vitamins. 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 in industrialized countries, using natural and on-farm inputs has been considered. One of the
practical ways to achieve this goal is organic and biofertilizers. 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 organic, biological and chemical fertilizers on biomass yield, N and
P use efficiency of the purslane in Birjand, Iran.

Materials and Methods

This research was carried out during two growing seasons from 2014 to 2016 at the research farm of Birjand
University. The experiment was conducted as factorial based on a randomized complete block design with three
replications. The treatments were a combination of four sources of nitrogen supply, including cow manure,
vermicompost, fertilizer (NPK) and control (without any fertilizer), as well as four types of biofertilizers
including nitroxin (Azotobacter and Azospirilum), Mycorrhiza (Glomus intraradices), Biosulfur (Thiobacillus
with sulfur) and control (without any fertilizer). The studied traits included stem biomass yield, nitrogen and
phosphorus percentage, nitrogen and phosphorus content, nitrogen and phosphorus uptake efficiency, nitrogen
and phosphorus physiological efficiency and nitrogen and phosphorus agronomic efficiency based on biomass.
Statistical analysis was performed using Minitab 17 software. To compare the averages, LSD test was used at the
5% probability level.

Results and Discussion

The results of the experiment showed that in chemical fertilizer (NPK) treatment, nitroxin consumption
increased biomass yield (45.6%), nitrogen agronomic efficiency of biomass (52%), biomass phosphorus (2
times), the content of biomass phosphorus (2.8 times). On the other hand, biosulfur consumption increased
biomass nitrogen (52.9%), biomass nitrogen content (2 times) and nitrogen uptake efficiency (2.1 times)
compared to the control treatment. In the treatment of cow manure, the use of nitroxin increased the
physiological efficiency of biomass (8%), however in the control treatment, the use of nitroxin increased the
efficiency of phosphorus uptake (22.4%). Also in control treatment, the use of mycorrhiza and biosulfur (29.9%
and 21.4%, respectively) increased the physiological efficiency of biomass phosphorus compared to the control
treatment. On the other hand, consumption of nitrogen fertilizer sources reduced phosphorus agronomic
efficiency of biomass compared to the control.

Conclusions
Based on the results of this experiment, in Birjand region, the use of chemical fertilizer (NPK) and nitroxin
are recommended to achieve maximum biomass yield and phosphorus and nitrogen use efficiency.
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