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Table 1- Some physical and chemical properties of soil

o e < o e ; podS” Ol 55 .
ELil IS oylas (S oSl Colus Culsld gL JS o las pH ey Jokao o) O S b
EC. pH. OoC Clay Sand R :
CCE Soil texture
(dS/m) ()
1.39 7.7 0.76 9.78 18.5 49.8 Loam
aoldl =Y Joso
Table 1- Continued
(2n) s, Cu)gmwo (M) (Fe) ol (P) yiusd (K) pensliy (Na) ppo
Available (mg/kg) wis 16
1.0 17 9.9 33 27.0 188 195
o3lizel 390 T (51395 crleowsd S F09 32T o
Table 2—Some chemical properties of studied organic fertilizers
PHuzy  ECuy SO0 OIS e p
) (dS/m) i) ocC (%) N (%) CIN
(Manure) _ls 558 8.5 135 17.8 0.95 18.7
(Municipal sewage sludge compost) cMsb (> CusgeS 7.1 12.4 11.2 1.20 9.3
(Municipal solid waste cOmpOst) s s Silows CasgeaS’ 7.4 17.2 10.5 0.60 175
o3\l 350 JT (sL35S 13 L pric JS5 Clale -Y Joun
Table 3—Elements total concentrations of studied organic fertilizers
P)oins Mo psie  (Cafommtst T (Na) oo
(mg/g)
(Manure) .l 558 9.6 21.4 12.8 225 6.9
(Municipal sewage sludge compost) cMsb > CusgueS 8.7 56.2 28.0 5.6 29
(Municipal solid waste cOmpOost) (¢ s Silouw CosguoS 6.5 13.4 6.8 7.0 1.7
EVILTES PR
Table 3— Continued
ol o &9 Pe el e
(Fe) (Cu) (zn) (Mn) (Cd) (Pb)
(mg/kg)
(Manure) _ls 555 5149 38.9 101 148 9.7 94
(Municipal sewage sludge compost) M5k (o cusgeS 11972 304 3276 322 13.2 163
(Municipal solid waste compost) ¢y Sl CawgaeS 13621 307 245 262 10.5 131
o3lisw] 3,90 (55l T (lionns 41320 gl - € Jgo
Table 4— The chemical analysis results of used irrigation water
ol phed oS migle ol ESIe gy ome e oo e o Ec
(K) P) (Ca) (Mg) (Fe) (Mn) (zn) (Cu) (Na) PH Sodiumadsorption ratio (SAR) (ds/m)
(mg/L) (meg/L)%°
43 0.05 42 11 010 000 060 000 35 7.7 0.07 0.49
099l 355 Byums pizmad (bl 2939 (o )bline glay HLSa jo Bl g S o ddls o Slac
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Table 5—~ ANOVA (mean squares) of the effect of treatments on yield and N concentration of wheat grain, leaf and stem

JUEL o (Yield) 3,Shos (N concentration) cyjg s cdalé
S.0.V (Grain) ails (Leaf) Sy (Stem) a8lw  (Grain) asls (Leaf) & » (Stem) a8l
Sk 2 301134" 130856™ 114212" 2.28™ 4,713 0.92"s
Block
o loss - " - - - -
14 1257590 70044 394333 63.83 30.46 13.90
Treatments
(k> 28 72355 19971 23568 2.415 1.527 0.489
Error
Sl - 11.27 22.55 6.87 5.87 9.60 10.11
CV (%)

il 43 )3 DF )3V 50 Jlassl gdaws 53 jbline g jloline pué i iy ** 4% NS
ms *and **: non-significant and significant at 5% and 1% levels of probability, respectively; DF: Degrees of freedom; S.0.V:
Sources of variation
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Table 6— Simple correlation coefficients of studied characteristics (elements concentrations and yield)

1 2 3 4 5 6 7 8 9 10 11 12
&by o Sloe 1
1-Grain yield
S 38kes 022 1
2-Leaf yield
o Slac 037" 080" 1
3-Stem yield
b ojod € 074  060° 057 1
4-Grain N conc.
SrofEE 073" 026" 048" 078" 1
5-Leaf N conc.
Slo par 0.86™ 0.31™ 045 084~ 087" 1
6-Stem N conc.
b jiud ¢ 0.80™ 035" 047" 085 069~ 079" 1
7-Grain P conc.
S hed g 085” 022 036™ 076 078" 080" 091% 1
8-Leaf P conc.
Sl b £ 0727 024" 024" 083" 091~ 081" 083" 087" 1
9-Stem P conc.
als sy ¢ - , " - - - - - -
o™ 0.728" 0.5 0.6™ 073" 0.73" 068~ 0.83™ 0.80" 0.80 1
10-Grain K conc.
s . - - - - - - - -
2ty 0.86 0.19™ 0.33" 074" 075" 076" 0.86™ 092" 079" 082 1
11-Leaf K conc.
Slo el £ 0.74™ 024™ 033" 076~ 083~ 082~ 079" 079~ 086~ 089~ 079" 1

12-Stem K conc.
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ns, * and **: non-significant and significant at 5% and 1% levels of probability, respectively
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Figure 1- Effects of different treatments on seed yield (A), leaf yield (B) and stem yield (C) of wheat. Means followed by the
same letter are not significantly different at p < 0.05 by Duncan’s multiple range test.
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Figure 2- Effects of different treatments on N concentrations of wheat seed (A), leaf (B) and stem (C). Means followed by the
same letter are not significantly different at p < 0.05 by Duncan’s multiple range test.
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Table 7- ANOVA (mean squares) of the effects of treatments on concentrations of P and K of wheat grain, leaf and

U RN oF P concentration yewé cdals K concentration pawly cdale
S.0.vV Grain &l Leaf &y Stem a3lw Grain &l Leaf &y Stem adlw
Sk 2 0.026m 0.223" 0.008™ 2.07m 129m™ 795832m
Block
jlog - o " o x o
14 3.441 1.547 0.058 344 7131 29840720
Treatments
e 28 0.124 0.061 0.003 26.6 553 1219116
Error
S - 4.75 8.07 9.16 5.12 4.60 4.23
CV (%)

@3l aey3 DF o3 Y 90 Jlain] aws ;3 jolie g jblize pué s sty ** g * NS
ns, * and **: non-significant and significant at 5% and 1% levels of probability, respectively; DF: Degrees of freedom;
S.0.V: Sources of variation
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Figure 3- Effects of different treatments on P concentrations of wheat seed (A), leaf (B) and stem (C). Means followed by the
same letter are not significantly different at p <0.05 by Duncan’s multiple range test.
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Figure 4- Effects of different treatments on K concentrations of wheat seed (A), leaf (B) and stem (C). Means followed by the
same letter are not significantly different at p <0.05 by Duncan’s multiple range test.
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Introduction: Chemical fertilizers can supply all the nutrients required by plants, but their high
consumptions cause environmental pollution and increased agricultural production costs. Organic fertilizers can
improve the biological, physical, and chemical properties of soil and improve soil fertility and productivity.
However, these fertilizers alone cannot provide all the requirements of plants for different nutrients. In addition,
these fertilizers are not sufficiently available to farmers everywhere. So, in order to increase effectiveness of
organic and chemical fertilizers, to decrease environmental pollutions and to achieve sustainable agriculture,
integrated application of organic and chemical fertilizers is recommended. Nitrogen (N), phosphorus (P) and
potassium (K) are essential elements for plant nutrition and growth. Wheat as a strategic crop is the most
important cereal and plays a very important role in human and animal nutrition and health. The deficiencies of
N, P and K in the most agricultural soils often reduce the growth and yield of wheat. Therefore, the appropriate
concentrations of these nutrients in wheat seed, leaf and stem are important not only for the optimum growth of
the wheat plant and its quality improvement but also for the health of humans and animals.

Materials and Methods: This research work was carried out to study the effects of combining farmyard
manure (FYM), municipal solid waste compost (MSWC) and municipal sewage sludge compost (MSSC) with
different levels of urea on seed, leaf and stem yields of wheat (Triticum aestivum L.) cultivar Alvand and
concentrations of N, P and K in seed, leaf and stem in a randomized complete blocks design with 15 treatments
and three replications under field conditions at Khalatposhan Agricultural Research Station, University of
Tabriz, Tabriz, Iran. The treatments included were: 1) control (without fertilizers), 2) 150 kg urea/ha, 3) 300 kg
urea/ha, 4) 30 ton MSWC/ha, 5) 30 ton MSWC/ha + 150 kg urea/ha, 6) 60 ton MSWC/ha, 7) 60 ton MSWC/ha +
150 kg urea/ha, 8) 30 ton MSSC/ha, 9) 30 ton MSSC/ha + 150 kg urea/ha, 10) 60 ton MSSC/ha, 11) 60 ton
MSSC/ha + 150 kg urea/ha, 12) 30 ton FYM/ha, 13) 30 ton FYM/ha + 150 kg urea/ha, 14) 60 ton FYM/ha, 15)
60 ton FYM/ha + 150 kg urea/ha. The size of each plot was 2.0m x 1.9m. At the end of growth period, the plants
were harvested and different sections of wheat plant (seed, leaf and stem) were separated and the yield of each
section was determined. The concentration of N in seed, leaf and stem were then measured by Kjeldahl method.
After dry ashing of the seed, leaf and stem samples, the concentrations of P and K in their extracts were
measured by spectrophotometer and flame photometer instruments, respectively.

Results and Discussion: The results showed that application of 300 kg urea/ha increased the wheat grain
yield and concentrations of N, P and K in seed, leaf and stem but it decreased the stem yield. Application of 150
kg urea/ha had no significant effect on the leaf yield but its integration with 60 ton MSWC/ha significantly
increased the leaf yield of wheat. The combining of 150 kg urea with 30 and 60 ton FYM, MSWC and MSSC
per hectare increased yields of wheat stem and seed and their N and P concentrations as compared with the
control and application of solely organic fertilizers. The use of FYM, MSWC and MSSC significantly increased
the wheat grain yield and concentrations of N, P and K in seed, leaf and stem relative to the control but their
effects on yields of leaf and stem depended on the type and rate of organic fertilizer. The highest yields of grain,
stem and leaf and the highest concentrations of N, P and K in wheat grain, stem and leaf were observed under
combined application of 150 kg urea and 60 ton FYM, MSWC and MSSC per hectare. The minimum yields of
seed, leaf and stem and the minimum concentrations of N, P and K in different organs of wheat plant were
observed in the control treatment. The average wheat yield component was in the order of seed > stem > leaf.
The mean concentrations of N, P and K in different sections of wheat were in the order of seed > leaf > stem,
seed > leaf > stem and stem > leaf > seed, respectively. The grain yield of wheat had positive and significant
correlations (p<0.01) with concentrations of N, P and K in different organs of wheat, which indicates the role of
N, P and K nutrition of wheat plant in increasing its seed yield.
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Conclusions: The wheat seed had higher concentrations of N and P and lower concentration of K compared
to leaf and stem. In general, in order to decrease nitrogen fertilizers use, enhance N, P and K nutrition of wheat
plant, improve wheat seed quality, decline environmental pollution and increase wheat yield, application of 150
kg urea and 60 ton manure per hectare is recommended. However, if there is not enough manure, 150 kg urea
and 60 ton municipal solid waste compost or municipal sewage sludge compost per hectare can be applied at
similar conditions.

Keywords: Manure, Municipal solid waste compost, Nitrogen, Phosphorus, Potassium, Sewage sludge,
Wheat



