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Table 1- Soil properties of experimental field

S Slaoguas Goe
kel Depth (cm)
Soil properties 0-30 30-60
(dS.m™y S, SN eglin
Electrical conductivity (dS.m™) 15 1
S an il
pH
. _ 8 7.8
() &5 039
Total nitrogen (%) 0.07 0.03
(Mmg.kg™) cis L6 jaus ' '
ava. P (mg.kg™
(MOKGY) i 15 ol #1068
ava. K (mg.kg™)
P 181 126
(%) I s
Organic carbon (%) 0.55 037
(Mg.kg™) s ol (ogasco 9 ' '
Bulk density (Mg.kg™) 1.34 1.37
Texture
(%)
Clay (%) 47.5 48.5
() sy
Silt (%) " 0
(Aot
Sand (%) 115 115
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Fig. 1- Effect of nitrogen on plant height Purslane in different cutting

)5 Sy dland g gy g, Ol CulS Gl oS 9 53 R0 F1-3 g
Table 3- Effect of cutting and Preceding Crop on plant height and number of leaves
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Number of leaves per plant
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Treatments Plant height (cm)

CiP, 29.81°

CiP 29.06"

CoP; 29.09°

C,P, 33.23°

69.30°
87.43°
44.50°
48.39°
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Table 4- Analysis of variance for stem diameter, number of leaves, SPAD and leaf protein content in first cutting of purslane

Slhw
. 151 a4 a8l ,h3 Wy 2 1> Sy dlans . . _ .
Characteristics | > - : o W S 1%
s O Degree  Stemdiameter Number of leaves per plant o 5 smmed o2 ’ W”’ Sy
Oy @2 freedom SPAD Leaf protein content
S.0V
S
Replication(R) 2 0.25™ 188.82"™ 0.36™ 0.08"
0I5
Nitrogen (N) - - wox -
s 4 2.20 1227.93 107.75 14.61
=)
Preceding Crop (P) ns o o -
Sy X CuiS i 1 0.001 2466.13 203.58 40.10
0395
PxN - .
s 4 0.19™ 297.35™ 26.88 0.92
Error 18 0.11 102.26 3.61 0.001
()bt <y - 7.57 12.90 5.75 0.68
C.V. (%)

b size pas S, (P <0.05 and P <0.01) soys K 5 ey giaws )3 (£)Psine asS s

*

*

“and ™" Significant at 5 and 1 % levels of probability, respectively ("P <0.05 and P <0.01) and ns: Nonsignificant

S g Mo )3 g Faddn S 3us (S 5 dlaa ol Bl Jlad Sl il yly 4529 -5 Jgu

B 093 (p
Table 5- Analysis of variance for stem diameter, number of leaves, SPAD and leaf protein content in second cutting of
purslane
. (0 o)l o
I Stem diameter (mm)
Treatments

(kg.ha* nitrogen)

Jol o2

P93 O
First cutting  Second cutting

0
75
100
125
0

3.86° 1.93°
427" 2.33°
4,02% 257
5.41° 2.55°
4.46° 2.56°

35 ()b dxe MBI LSD (905l duoyd ety Jloin] prdaws )3 1000 b s ailiie gy (s &5 jlod y2 gy yo S5 slouSile
Means, in each column and for each treatment, followed by similar letters are not significantly different at the 5% of probability level
—using LSD Test
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Table 6- Effect of nitrogen fertilizer on the stem diameter purslane

Olew .
. " e . HEPYS W g, .o .
aracteristics &35 4y Bl ,ha3 Gy 2 S g 3land : “’Aé SroF9n Sy
N . Number of leaves Judg I8 Leaf protein
Ol i & df Stem diameter |
Sy per plant SPAD content
S
Replication(R) 2 0.49" 289.21"™ 0.19™ 0.32"
39S
Nitrogen (N) " ns e wox
S i oS 4 0.45 186.06 151.45 26.24
Preceding Crop (P - .
Syt X fms ui( L)f 1 0.13™ 113.29™ 258.72 26.93
039 2 ol
PxN ns ns - o
s 4 0.16 75.74 22.86 2.57
Error 18 0.11 195.48 3.60 0.03
(/)Cu‘\ﬁf;;ﬁ - 13.90 30.10 5.56 1.61
V. 0

obsine pae NS5 (P <0.05 and P <0.01) soys Sy 5 iy o 13 6 Dsime w4 s

a—

“and ™" Significant at 5 and 1 % levels of probability, respectively ("P <0.05 and”"P <0.01) and ns: Nonsignificant
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Fig. 2- Effect of nitrogen levels on the first leaves of Purslane in first cutting
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Fig. 3- The effect of nitrogen fertilization on lateral branches Purslane in different cutting
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Table 7- Effect of different levels of nitrogen and preceding crop on SPAD of purslane

Judg, 5" (o s Lo
SPAD
;Lo
Treatments | Jgl Cuildy 093 Condld
First cutting Second cutting

N1P; 26.80" 25.33"
N3P, 29.23° 30.33°
N,P; 30.60% 30.66°
N,P, 32.26% 32.50°*
N3Py 30.30% 31.63"
N3P, 32.60% 34.33¢
NPy 29.80% 32.83%*
N4P, 40.05° 42.00°
NsPy 34.50° 35.33°
NsP, 43,90° 46.00%

315 g )b e MBI LSD 901 toyd gy Jloin] graws 13 13085 b i ailiie gy (shls 45 jlod ym g gt yo b slopySile *

*Means, in each column and for each treatment, followed by similar letters are not significantly different at the 5% of probability

level — using LSD Test
udb 59y )b’_i.m 5 |>)§9LS 150 125 100 .75 oo C9]a.w [SVegRre N1, N, N3, Ng and Ns
N1, N,, N3, N, and N respectively (0, 75, 100, 125 and 150 kg .ha* pure nitrogen), P1 and P2 respectively (wheat and clover)
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Table 8- Interaction of cutting, different levels of nitrogen and preceding crop on fresh and dry weight of plant and fresh and
dry weight of purslane leaf

Lo PN G 0 eS)Sp 5oy PN P
Treaments IS s lmarsln o g as s oy (850 £5) S K5 i
Fresh weight of plant (g) (g per plant) Dry weight of plant (g) Dry weight of leaf (g per plant)
CiN;P; 10.25™ 2.62" 0.96° 0.30°
CiN;P; 10.8797 471" 1.22°9 0.45""
CiN,P; 15.02°™" 5.23°" 1.21%" 0.44""
CiN,P; 16.58% 7.28™¢ 1.41% 0.59%°
CiN3P; 12.75%" 5.54% 1.19°" 0.36™"
CiN3P, 14.80°™" 4,62 1.79% 0.72*
CiN,P; 23.18 6.55°¢ 1.83% 0.63*
CiN4P, 25.98%° 3.89%" 2.26° 0.43°"
CiNsP; 24.38%" 9.11% 1.88%° 0.54*¢
C1NsP, 26.15° 9.06* 1.93% 0.63*
C2N1P1 7.21 2.30' 0.84° 0.27"
C,N;P, 8.84" 5.17' 0.85¢ 0.27"
C,N,P; 15.52%¢ 7.60° 1.51% 0.51™¢
C:N,P; 17.74°* 5.99% 1.25%" 0.50™¢
C,N3P; 12.78%" 5.65% 1.09" 0.44""
C:N3P; 22.35" 8.63* 1.51% 0.47"¢
C,N,P; 21.75" 5.80° 1.98%° 0.46""
C,N,4P, 24.23° 8.03* 2.05% 0.60™°
C,NsP; 20.48> 5.13' 1.53% 0.43""
C,NsP, 26.34° 7.65% 2.07% 0.59%°

315 g )b e MBI LSD 901 tuoyd gy Jloin] graws 13 15085 b it ailiie gy (shls 45 jlod ym g gty b sloppSile *
* Means, in each column and for each treatment, followed by similar letters are not significantly different at the 5% of probability
level — using LSD Test
udLs u}ﬁ)"“ )L'.'S.lb 3 |>)§9LS 150 (125 100 .75 s).é..p c9]a..4 [SVegr N]_, N2, N3, N4 and N5 £9 9 Jj‘ B C]_, Cz
b g pdS sy 4 Py, Py
C; and C, respectively (first and second cutting), N;, N,, N3, N, and N5 respectively (0, 75, 100, 125 and 150 kg .ha™ pure nitrogen),
P, and P, respectively (wheat and clover)
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Table 9- The effect of different levels of nitrogen and preceding crop on the leaf protein content of purslane

() S 32 5950 soieme
s,y Leaf protein content (%)
Treatments | Jgol Coild 093 Conild gy
First cutting  Second cutting
N3Py 6.34" 6.54
N;P, 9.01¢ 10.62¢
N,P; 7.19' 9.36'
N,P, 9.98" 11.50'
N3Py 7.47° 10.14"
N3P, 10.42° 11.82°
N4P; 10.04° 12.40°
N4P, 11.06° 13.07°
NsP; 10.47° 13.53°
NsP, 12.61° 14,43

35 ()b dxe MBI LSD (905l duoyd gty Jlosn] prdaws )3 15000 b s ailiie Gg o (s &5 jlod 12 gy yo S5 slouSile
Means, in each column and for each treatment, followed by similar letters are not significantly different at the 5% of probability level
—using LSD Test
L)dL} 59y )l:_i.m 3 |>)§9LS 150 125 .100 .75 oo C9]a.w [SWEUEY N]_, N2, N3, N4 and N5

N1, N,, N3, N, and N respectively (0, 75, 100, 125 and 150 kg .ha* pure nitrogen), P1 and P2 respectively (wheat and clover)

&l

Abbasdokht, H., Gholami, A., Esfandiari, S. 2015. Effect of different types of mulch and optimum nutrition
management on agronomic, spad value, carotenoid concentration and yield Purslane. Iranian Crop Science 3(46).
529-545. (In Persian with English Summary)

Ali, W, Jan, A., Hassan, A., Abbas, A., Hussain, A., Ali, M., Zuhair, S.A. and Hussein, A. 2015. Residual effect of

preceding legumes and nitrogen levels on subsequent maize. International Journal of Agronomy and Agricultural
Research 7 (1): 78-85.

Anguest, J., Van Harwaarden A., and Home, G. 1991. Productivity and break crop effect of winter oilseed. Australian

Journal of Experimental Agriculture7: 669-677.

Aynehband, A. 2005. Crop rotation. Mashhad Jihad of Daneshgahi, 407. (In Persian)

Bahrani, M. J. 1997. Plant residue management in irrigation farming system. 5" National Congress of Agronomy and
Plant Breeding. 26-34. (In Persian with English Summary)

Beckie, H., and Brandt. S. 1997. Nitrogen contribution of field pea in annual cropping systems. Canadian Journal Plant
Science 77: 311-322.

Bremner, J. M. 1996. Nitrogen- Total. In: Sparks, D.L., Page, A.L., Helmke, P.A., Loeppert, R.H., Soltanpour, P.N.,
Tabatabai, M.A., Johnston, C.T., and Sumner, M.E. (Eds.). Methods of Soil Analysis. Part 3- Chemical Methods.
Soil Science Society American Inc. American Society Agronomy Inc. Book Series, No. 5, Madison, WI, USA, pp.
1085-1121.



495 455 oS 5999519 ST o (B g1 (159 i 055 Tt 9 CublS iy oS

Cechin, 1., and Fumis, T.F., 2004. Effect of nitrogen supply on growth and photosynthesis of sunflower plants grown in
the greenhouse. Plant Science 166: 1379-1385.

Gatreh-Samani K., Khalili B., Rafieian M., and Moradi M.T. 2011. Purslane (Portulaca oleracea) effects on serum
paraoxanase-1 activity Persian. Journal of Shahrekord University of Medical Science 13 (1): 9-16. (In Persian with
EnglishSummary)

Hadipour, F., Hosseini Mozinani, S.M., and Mehrafarin, A. 2012. Changes in essential oil composition changes and
vegetative yield of Lavanduala (Lavanandula officinalis L.) under effects of different nitrogen treatment. 2013.
Journal of Medicial Plants 2 (46): 156-165. (In Persian with English Summary)

Haghighatnia, H., Dastfal, M., and Barati, V. 2007. Effect of differenet crop rotation system on wheat yield and some
soil properties. Seed and plant 2 (24): 265-281. (In Persian with English Summary)

Lloyd, A., Webb, J., Archer, J.R., and Bradly, R.S. 1997. Urea as a nitrogen fertilizer for cereals. Journal of Agronomy

Science (Cambridge) 128: 263 -71.

Maadi, B., Fathi, G., Siadat, S.A., Alami Saeid, K., and Jafari. S. 2012. Effects of preceding crops and nitrogen rates on
grain yield and yield components of wheat (Triticum aestivum L.). World Applied Sciences Journal 17 (10): 1331-
1336.

Ma, B.L., Morrison, M.J., and Voldeng, H.D. 1995. Leaf greenness and photosynthetic rates in soybean. Crop Science
35:1411-1414.

Miller, P., McConkey, B., Clayton, G., Brandt, S., Baltensperger, D., and Neil, K. 2002. Pulse crop adaptation in the
Northen Great Plains. Agronomy Journal 94: 261-272.

Montemuro, F., Maiorana, M., Ferri, D., and Convertini, G. 2006. Nitrogen indicators, uptake and utilization efficiency

in a maize and barley rotation cropped at different levels and source of N fertilization. Field Crop Reserch 99 114-

124,

O’Donovan, J.T., Grant, C.A., Blackshaw, R.E., Harker, K.N., Johnson, E.N., Gan, Y., Lafond, G.P., May, W.E.,
Turkington, T.K., Lupwayi, N.Z., Stevenson, F.C., McLaren, D.L., Khakbazan, M., and Smith, E.G. 2014.
Rotational effects of legumes and non-legumes on hybrid canola and malting barley. Crop Economics, Production
and Management 106 (6): 1921-1932.

Oplinger, E.S., Hardman, L.L., Kaminski, A., RKelling, K.A. and Doll, J.D. 1990. Lentil. Alternative Field Crops
Manual 77: 311-322.

Ozer, H. 2003. Sowing date and nitrogen rate effects on growth, yield and yield components of two summer rape seed
cultivars. Europe. Journal of Agronomy 19: 453-463.

Peng, S., Garcia, V., Laza, R.C., Sanico, A.L., Visperas, R.M., and Cassman, K.G. 1996. Increased nitrogen use
efficiency using a chlorophyll meter in high yielding irrigated rice. Field Crops Research 47: 243-252.

Rahimizadeh, M., Kashani, A., Zarefieiz abadi, A., Koocheki, A., and Nasiri Mahalati, M. 2005 a. Nitrogen use
efficiency on double crop rotation of wheat under different application rate and crop residue. Electronic journal of
crop production 3 (3): 125-142. (In Persian with English Summary)

Rahimizadeh, M., Kashani, A., and Zarefieiz Abadi, A. 2005 b. The effect of preceding crops, nitrogen fertilizer and

crop residue return on the growth and yield of wheat. Iranian Journal of Field Crops Research 1 (8): 98-110. (In

Persian with English Summary)

Samy, J., Sugumaran, M., Lee, K.L., and Wong, K.M. 2005. Herbs of Malaysia: An Introduction to the medicinal,
culinary, aromatic and cosmetic use of herbs. Selangor: federal publications, 244p.

Shoaei, Sh., Rafiei, F., and Kashani, A. 2009. Effect of crop rotation and nitrogen fertilizer on N, P, K concentration
and wheat yield. New Agricultural Science 5 (17): 27-36. (In Persian with English Summary)

Sharma, R. 2004. Agro-Techniques of Medicinal Plants: Daya Publishing House, Delhi .

Shidfar F., Yarahmadi, S.H., and Jalali, M. 2007. Effects of purified omega-3 fatty acids in postmenopausal women
with type-2 diabetes Iranian Persian. Journal of Endocrinal Meta 9 (3): 229-234. (In Persian with English summary)
Soltaninezad, F., Fallah, S.A., and Heydari, M. 2012. Effect of nitrogen source and application rate on yield and
biomass production of Purslane medical plant. Crop Production 3 (6): 125-143. (In Persian with English summary)
Tavalaee, M, Nasr-Esfahani, M.H., and Deemeh, M.R., 2006. Etiology and Evaluation of Sperm Chromatin anomalies.
International Journal of Fertility and Sterility 2 (1): 1-8.



1398 liwsli 2 oylesds 10 wlr g 5y9LeS ol pos 4 p2i 496

Varvel, G.E. 2000. Crop rotation and nitrogen effects on normalized grain yields in a long-term study. Agronomy
Journal 92: 938-941.

Yadav, B.P., Yadav, D.N., Koirala, K.B., Pandey, K.R., and Thapa, R.B. 2016. Effect of preceding crops and nitrogen
rates on post-harvest attributes of winter hybrid maize (Zea mays L.). International Journal of Environment
Agriculture and Biotechnology 1(1): 1878-2456.

Yang, C.M. 2003. Using chlorophyll meter to estimate leaf chlorophyll and nitrogen content of rice plants. Journal of
Agriculture China 52: 73-83.



Journal of Agroecology =t $39LaS (ol pgr 4 pids
Vol. 11, No.2, Summer 2019, p. 483-498 i 483-498 p 1398 bt 2 o)louts 1 al>

Effect of Preceding Crop and Nitrogen Fertilizer on Some Agroecological Traits
of Purslane (Portulaca oleraceae L.)

Ahmad Koochekzadeh!”
Submitted: 08-06-2017
Accepted: 14-08-2018

Koochekzadeh, A. 2019. Effect of Preceding Crop and Nitrogen Fertilizer on Some Agroecological Traits of Purslane
(Portulaca oleraceae L.). Journal of Agroecology 11 (2):483-498.

Introduction

Application of nitrogen fertilizers is one the main practices to increase the yield of agricultural products.
However, the addition of high and unbalance amount of fertilizers led to negative consequences on the
environment, reduction of fertilizer use efficiency and increase cost of production. Crop rotation is one of the
most effective methods to increase nitrogen efficiency at agricultural ecosystems, stated that type of planted crop
in previous years can alter soil condition and hence enhance the yield of the next crop. Recent studies revealed
that crop rotation alone is not capable of providing required nutrients for plant growth. Hence, if uptake nutrients
by plants were not recycled, the crop rotation system would not fully beneficial. Therefore, incorporation of crop
rotation and fertilization could be considered as a suitable solution to have stable and high-quality crop yield
with environmental protection. Based on stated notes, this experiment was conducted to find the most effective
nitrogen fertilizer level and reduction of fertilizer use in Purslane farms by crop rotation.

Materials and Methods

This experiment was conducted with factorial split plot based on randomized complete block design with
three replications at Ramin Agriculture and Natural Resources University of Khuzestan during 2012-2013.
Nitrogen fertilizer (Urea) was at five levels: (N;-Control, N,-75kg.ha™, N3-100 kg.ha™, N,-125kg.ha™ andNs-
150kg.ha™’. Two preceding plants P;- Wheat, P,-Bersim Clover and cutting (C) was placed at sub plot. Plant
cutting of Purslane was done in two times. Anova performed by SAS 9.1 and means were compared by (LSD) at
the error probability of 0.05%.

Results and discussion

Results of the experiment showed that plant height was affected by the amount of applied fertilizer rate. The
increase in fertilizer rate led to more plant height. The first cutting, stem diameter was increased by higher
fertilizer rate and the highest stem diameter (5.41 cm) was achieved at 125 kg N.ha™. At the second cutting, there
was no significant difference among fertilizer treatments. First and second cutting the value of chlorophyll in
bersim increased and the highest value was observed in 150 kg N. ha™. At first cutting, little difference between
150 kg N x wheat and 150 kgN x clover on the fresh and dry weight leaves of purslane was observed. But in
second cutting, the highest fresh and dry weight leaves was observed in the high level of nitrogen x clover.

The increase in fertilizer rate was led to a higher dry weight of Purslane due to increase in stem length, a
number of leaves and fresh and dry weight of leaf. The highest fresh weight (26.34 g.plant™) belonged to 150 kg
N and bersimpreceding at the second cutting. Plant dry weight showed that maximum plant dry weight was at the
first cutting with 125 kg N and bersimpreceding which showed no significant difference of 150 kgN.ha™. Results
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showed that the first and second cutting had the higher leaf protein with 12.61 and 14.43 % for bersimpreceding
and 150 kg N.ha™ treatments.
Conclusion

Based on results of this experiment, it is stated that response of Purslane to preceding is different and cutting
legume plant as preceding could improve physio-chemical properties of soil and increase the crop yield. The
response of Purslane to preceding and fertilizer treatment was different. Application of 125 kg N.ha™® with
berismpreceding could produce equal or higher yields compare to 150 kg N.ha™. Application of higher nitrogen
led to more watery stem plants and higher plant weight. Generally, due to the medicinal application of this plant,
application of suitable crop rotation and optimization of nitrogen fertilizer in a rotational system with
preservation of soil fertility, environmental protection, water quality and biodiversity could increase input
efficiency and enhance crop quality.

Key words: Bersim clover, Leaf protein, Plant dry weight, SPAD, Wheat



