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Table 1- Some physical and chemical properties of soil

B -5 "E 2 1 N —’i,_\/\'% A\\%{,\', S f g " & — 5
3 ~8EE 72 325 2o ETE 278 232 298 33 ¢ S s
17285 EOS0F 4R B g B gef st asE 08 B 35 4G
0.89 8.18 11.68 0.52 4.47 321 6.13 7.52 0.48 0.05 14 43 43
GhalosT s (b 30 oo gl 9 alo (slos (relin ctilale (5l JS Y Jgar
Table 2- Total monthly precipitation, mean monthly temperature and relative humidity during experiment year
P okl 5 S oo e e
October  November  December  January  February = March April May June  July
el ik JS
Total monthly rainfall 0.1 51.9 41.1 2.1 16.4 35 244 25.1 7 3.7
(mm)
wlale &)l > ax )0 .Sl
Average monthly 16.5 10.6 1.7 -5.1 1.6 8.9 11.2 12.1 224 279
temperature ('C)
aeS glos
Minimum temperature 9.9 59 2.2 -9.3 -3.5 3.5 53 18.6 153 209
(0
A sloo
Maximum 23 15.2 5.6 -0.8 6.8 14.4 17.2 0 29.6 348
temperature ('C)
apaS Zugb, a0y
Minimum humidity 25 44 56 67 40 35 28 25 18 18
(%)
b Sugb) w0
Maximum humidity 57 73 88 93 77 77 71 64 52 48
(%)

o Sles iuli8l cde i o a8l (5 00 sxe
ol 56 555 581 )8 1 o Shee 1521
ol clale 5 Sy 3,15 jlade  paie g0
5 JB9 ST (lie il adlige sl Sl
oS St oole o Shoe iwgid &b
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aS aiid S axs (Bameriet al., 2012) o)) Sen
ooy 5 1 nl 35 L el o Shae o it
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Table 3- Analysis of variance of wheat quantity characteristics

Ol po (1lso
Mean of Squares
Ol i ailie soliTaz o als Ll 059 alos o als slass S5l gm 0 Slos ails o, Sles
S.0.V D.F 1000-grain weight ~ Number of seed per spike  Biological yield Grain yield
|5 .
S 2 0.83™ 0.86™ 623,58 465738
Replication
St 1 21.25" 432" 19329.4" 41730.8"
Treatment
el sl 22 1.2 32.94 808.55 1132.04
Error
Ol
- 2. 2.4 2. .1
CV 56 6 08 3.19

s *and ™" : no significant, significant at the 5% and 1% levels of probability

respectively
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Selaet 3,Shac (7S 5 CElS Kol e
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aS Wloo,S” 45,155 (Khourshidi Benam, 2007
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Table 4- Mean of wheat quantity characteristics affected by micronutrient and poultry fertilizers

Sl als e 39 Al ;o als slass So590gm 0 Shos aly o ,Sles
Treatment 1000-grain weight Number of seed per spike Biological yield Grain yield
(g0) (gm?) (g/m?)
Control 38.5d 45g 1230.3g 866.3h
FeSo4 41.7¢c 50de 1326def 972fg
ZnSos 41.23¢c 44g 1296ef 966.6fg
MnSo4 44.63b 52bcd 1373.6¢cd 924.3fg
Hen 41.76¢ 53be 1412.3bc 1030ef
Fe+Zn 41.93¢ 47.66f 1279.3f 1073.3de
Fe+Mn 44.56b 44.66g 1337.3de 1152.3bc
Fe+Hen 44.83b 54ab 1412.6bc 1161.6bc
Zn+Mn 40.3cd 56a 1432.2ab 964.3fg
Zn+Hen 46.47ab 50.66de 1326def 1100.6¢cd
Mn+Hen 40.53¢ 51.33cd 1451.6ab 1171b
Fe+Zn+Mn+Hen 47.1a 49fe 1487a 1255a

Q3505 5S3ls ge3T el so 30 O Jleis o )0 (6,0 sime Siglas wlie Y g slls Sl (g o 40

Means followed by similar letter are not significantly different at the 5% probability level using Duncan test
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Table 5- Analysis of variance of wheat quality characteristics

©Olapo eSileo
Mean of Squares

Ol yes ailie sl az o by 59y als Haud Al ey Alo g ey 0, es
S.0.V D.F Seed nitrogen Seed phosphorus Seed potassium  Seed protein Protein yield
(R4 ox . ok *x
).’SJ . 2 0.04 0.003" 0.005 1.52 3325766.3
Replication
st 11 0.1 0.025™ 0.01" 4 8598437.1™
Treatment
ol 0.005 0.001 0.0004 0.18 274614
Error
Ol s g 0
TV - 4.7 7.8 3.9 4.7 5.45

oy ) 50 sl mhaw (3l sne 5 ls 2 e iy 4 " 5 S

" *and ™" : no significant, significant at the 5% and 1% levels of probability, respectively.

£ 085 3B pannS GadgS yil Lo pusS il (A Wlho (B p eSSl -7 Jgu
Table 6- Mean of some wheat quality characteristics affected by micronutrient and poultry fertilizers

e Olsr ey Shd 2oyd pely 2oy eSgn ey e o See
Treatment Nitrogen percent Phosphorus percent Potassium protein percent  Protein yield (g/m?)
percent
control 1.6ab 0.33def 0.43f 10.18abc 8825¢
FeSo4 1.45dc 0.56a 0.39¢g 9.08d 8828¢
ZnSo4 1.4d 0.32def 0.46¢ 8.75de 8455¢
MnSos 1.53bc 0.48b 0.52bcd 9.54bcd 8816¢
Hen 1.63ab 0.37dc 0.49de 10.16abc 10475b
FetZn 1.67a 0.34de 0.54b 10.43ab 11223b
Fe+Mn 1.27¢ 0.31ef 0.5cde 7.95¢ef 9168¢
Fe+Hen 1.5¢d 0.42¢ 0.52bcd 9.37cd 10890b
Zn+Mn 1.18e 0.24¢g 0.47¢ 7.37f 71.09d
Zn+Hen 1.28¢ 0.31ef 0.55b Bef 8807¢c
Mn+Hen 1.25¢ 0.28fg 0.54bc 7.79¢f 9116¢c
Fe+Zn+Mn+Hen 1.73a 0.42¢ 0.61a 10.83a 13612a

5 Sl yge3] el o j0 O Jlezs| T )0 Gl gime Solas Y alie Bgye il ke et o 8
Means followed by similar letter are not significantly different at the 5% probability level using Duncan test
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ABSTRACT

Excessive use of chemical fertilizers causes imbalance of nutrients, especially
micronutrients, in soil and leads to decreased absorption of iron, zinc and
manganese by plants. The prevalent calcareous and alkali conditions of
agricultural soils in East Azerbaijan have resulted in restricted absorption and
uptake of soil micronutrients by crops in the province. In order to investigate
the effects of micronutrients and organic fertilizers on some properties of
wheat Cv. Sardari, a field experiment based on randomized complete block
design (RCBD) with 12 treatments and three replications was performed at the
research farm of Maragheh University during 2013-2014. Treatments included
FeSO,, ZnSO,, FeSO,+ ZnSO,, FeSO,+ MnSO,, ZnSO,+MnSO,, poultry manure,
poultry manure+FeSO,, poultry manure+ ZnSO,, poultry manure+MnSO,,
poultry manure+FeSO,+ ZnSO,+MnSO,. Concentrations of Fe, Zn and Mn
were 1000, 3000 and 1000 ppm, respectively. Results showed that integrated
application of micronutrients and organic fertilizers increased nitrogen
percentage and grain protein content. Combined application of poultry
manure+FeSO,+ ZnSO,+MnSO, increased grain yield, protein yield, protein
content and potassium content by 44.86, 54.24, 6.38 and 41.86 percent,
respectively over the control. The highest phosphorous content was achieved
by application of FeSO,, followed by poultry manure + FeSO,. In general,
micronutrients and organic fertilizer enhanced wheat grain yield and quality
by influencing the soil macronutrients uptake.
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