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Table 1. Some physical and chemical characteristics of soil used in the experiment

Cu Mn Fe Zn K P CEC pH EC clay sand OC N  SoilTexture
(mg kgt) (cmol.kg?) (dS m?) (%)
14 125 56 11 350 10 13 7.8 0.74 38 4 1.05 0.1 SiltyClay
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Table 2. Characteristics of organic fertilizers used in the experiment

N (N) (OM)  EC pH  (P) (K) (Na) (Zn) (Fe) (Mn) (Cu)
Fertilizer type %) (ds mY) (mg kg™

COW manure 21 422 41 796 6501 7948 1714 183 967 289 146
sheep manure 15 30.4 9.7 7.60 3797 9042 2055 50.7 883 127 3.7
vermicompost 23 46 145 672 10039 3484 938 306 1087 383 21.4
non-living 46 85 71 535 7435 11389 5202 281 311 18  0.05

Spirulina biomass
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Table 3. Analysis of variances of the effect of different chemical and organic fertilizers on the concentration and
uptake of macronutrients and wet and dry weights of aerial parts of spinach

Mean of squares

Sources of Degrees wet Dry N N P P K K
changes offreedom  \weight weight concentration uptake concentration uptake concentration uptake
Fertilizer 9 111" 1.0° 0.91" 526™  48739609™ 64 155033247 " 3847 "™
Error 20 31 0.4 0.05 134 1185371 13.7 80847298 1793
Cv 25.1 28.3 13.4 28.6 18.1 27 12.4 28.1

P<0.01 4 P<0.05 xhaws 1 (s,l5 sinn g ()l mo pie Sl st ™ g ¢F 618
ns, *, **, not significant, significant at P<0.05 and P<0.01, respectively.
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Table 4. Effect of different chemical and organic fertilizers on the concentration and content of macronutrients and
fresh and dry weights of aerial parts of spinach

Fertilizer type Fr_esh D_ry N . P . K . N P K
Welght Welght concentration concentration concentration content content content
g pot* % mg pot?
Control 12,75 1.14¢%c 1.26 ¢ 0.419°¢ 7.00 @ 143%  480¢  79.4°b°
. 500 23.5% 2.33° 1.68° 0.407 ¢ 6.56 39.1®  948bc 153
Sﬁ'r“'l'”a 1000 25.8% 2442 2.00% 0.335¢ 6.84 2 488* 817  167%
(meg’eké_l) 2500 17.2%  1.39abc 2,172 0.367°¢ 8.372 30.1%  510°¢  116%c
5000 21.2% 1.63%c 2.162 0.434 ¢ 7.25 35.2® 7,070  118%c
Fertilizer 1** 19.9@ 1,72 abc 2.01 0.416 ¢ 6.77 @ 345 715bc 116 @c
Fertilizer 2 17.2% 1,66 3¢ 2.17% 0.42°¢ 7.92a 36.0® 7.00bc 131
Sheep manure 42¢ 0.59°¢ 0.76 ¢ 1.562 8.39° 4489 920  495°¢
Cow manure 16.8% 224 1.16 ¢ 0.876°" 6.95 @ 26.0b¢  19.6° 155
Vermicompost ~ 14.8°  2.03® 0.94 0.692° 6.45° 19.1%  14,0% 131

prSke Vo g A ol ) Sland 055 5l (g lo e glds (g Lel Ll 51 5SSl gel oy B Jlei] gl 5o axil S pde SzoS GV B> S gl gt o 0 a5 golasl %
D28l e Dlad edSgie g 05l aie Sl T S p,S5kS 0 jand g is i e S ke Ve 9 V0 sl T bt 055 5 S )55l 0 a5 2

*Numbers followed by the same letters within each parameter shows no significant differences among treatments (P< 0.05)

** Fertilizer 1 contains 80 and 10 mg nitrogen and phosphorus per kg of soil and fertilizer 2 containing 150 and 20 mg nitrogen and phosphorus per

kg of soil, from the source of urea and monocalcium phosphate, respectively.
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Table 5. Analysis of variances of the effect of different chemical and organic fertilizers on the concentration and

content of micronutrients by aerial parts of spinach

Mean of squares

Sources

Degrees

of of Zn Zn Fe Fe Mn Mn Cu Cu

changes freedom concentration content concentration content concentration content  concentration content

Fertilizer 9 3759 ™ 0.002 ™ 30756" 0.15™ 1834™ 0.006 " 13.9M™  0.000008 ™
Error 20 407 0.002 12190 0.035 374 0.003 11.2 0.000007
Cv 21.2 28.5 25.5 28.5 27.5 28 29 28.5

ns, *, **, not significant, significant at P<0.05 and P<0.01, respectively.
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Table 6. Effect of different chemical and organic fertilizers on the concentration and contentof micronutrients by aerial
parts of spinach

- Zn Fe Cu Zn Fe Mn Cu
Fertilizer type concentration  concentration conce'\r{tlgtion concentration content content  content  content
mg kg mg pot*

Control 69 be* 332 @c 96.5%® 3.78%® 0.08 ® 0.38 0.11%®  0.004®
. 500 102° 406 ® 82.0 ¢ 3.12%® 0.24% 0.942 0.192 0.0072
feﬁl'ef:;"”a 1000 69 be 304 ¢ 51.3°¢ 1.55° 0.17 % 0.74%  0.12% 0.004%
(mg kg 2500 43.2° 185¢ 49.7°¢ 1.35° 0.06° 0.26¢ 0.07° 0.002°
5000 45.6° 209 be 51.1°¢ 1.60° 0.07%® 0.34 0.08° 0.003 ®

Fertilizer 1** 51.1°¢ 243 ke 61.35 1.31° 0.09%® 0.42 bed 0.10%®  0.002%
Fertilizer 2 48° 223 ke 53.4°¢ 0.93° 0.08° 0.37 0.09° 0.001°
Sheep manure 1568 508 @ 1178 8.042 0.09%® 0.30¢ 0.07° 0.005
Cow manure 57.5¢ 220 be 485°¢ 1.29° 0.13%® 0.49%¢  012%®  0.003%®
Vermicompost 47.9° 310 ¢ 92.9® 1.65° 0.10® 0.63 e 0.192  0.003%

ek Ve g A ool ) oleends 555 505 (gl sire iglis (gLl Ll I Sl 03] auo s B Jleol gl 45 anil S ie SxeS ¥ B S 6l gt 2 40 oS golael #
DBl o Dlhed dSie g 05l e Sl T e S p,S5kS 0 Sald g g e ke Yo 9 V0 sl Vbt 955 5 S 0S5l )0 jaud g (5 5

*Numbers followed by the same letters within each parameter shows no significant differences among treatments (P< 0.05)

** Fertilizer 1 contains 80 and 10 mg nitrogen and phosphorus per kg of soil and fertilizer 2 containing 150 and 20 mg nitrogen and phosphorus per

kg of soil, from the source of urea and monocalcium phosphate, respectively.
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Effect of some Organic and Chemical Amendments on some Micro and
Macro Nutrient Uptake in Spinach (Spinasia olerace L.)

Sedigheh Safarzadeh Shirazi'*, Shahrzad Karami?, Mohammad Taghi Golmakani®
(Received: August 2018 Accepted: November 2017)

Abstract

Spirulina cyanobacterium (Arthrospira platensis) has a vast range of nutritional organic and
inorganic substances and can be used as new material for organic cultivation of plants. In order to
evaluate the effect of non-living powder of Spirulina cyanobacterium on spinach (Spinasia olerace
L.) yield and nutrient uptake and comparing the results with some organic and chemical fertilizers,
a greenhouse experiment was carried out in a completely randomized design with three
replications. Treatments including of control, four non-living spirulina levels (500, 1000, 2500,
5000 mg kg™), vermicompost (10000 mg kg?), cattle manure and sheep manure (20000 mg kg™),
chemical fertilizers: (1) 80 mg N kg™ and 10 mg P kg™, (2): 150 mg N kg™ and 20 mg P kg™ as
urea and monocalcium phosphate, respectively. Results showed that the highest and lowest dry
weights were obtained in 500 mg non-living Spirulina kg™ and sheep manure respectively. The
total content of nitrogen (N), phosphorus (P), potassium (K), zinc (Zn), iron (Fe), manganese (Mn)
and copper (Cu) in spinach was significantly increased with application of 500 mg non-living
Spirulina kg'as compared to control. Application of higher levels of cyanobacterium (more than
1000 mg kg soil) had not significantly effect on spinach yield and some nutrient uptake. Results
showed that the effect of fertilizers on some studied characteristics such as dry weight, N, P, K and
micronutrient uptake was as following order: Spirulina cyanobacterium > cattle manure>
vermicompost> chemical fertilizer (N and P)> control= sheep manure.

Keywords: Cattle manure, Cyanobacterium, Sheep manure, Spinach, Vermicompost

Safarzadeh Shirazi S., Karami Sh., Golmakani M.T. 2019. Effect of some Organic and Chemical
Amendments on Some Micro and Macro Nutrient Uptake in Spinach. Applied Soil Research, 7(3):122-133.

1. Assistant Professor, Department of Soil Science, College of Agriculture, Shiraz University, Shiraz, Iran

2. Ph. D Student, Department of Soil Science, College of Agriculture, Shiraz University, Shiraz, Iran

3. Associate Professor, Department of Food Science and Technology, College of Agriculture, Shiraz University, Shiraz, Iran
* Corresponding Author Email: safarzadeh@shirazu.ac.ir

\YY



