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Table 1. Soil physico-chemical properties of thpezimental field

Soil texture ______E_g______L___Qg _______ T_(_)Eg_l_l}r___ P K Zn Cu Fe
(ds.mt) (%) (mg.kg")
Sandy loam 4.84 7.8 3.45 0.215 13.5 194 14 1.2 2.4

": OC, organic carbon; EC, electrical conductivity.
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Table 2. Analysis of variance for quantitative grysiological traits of forage maize as affecteditfferent
irrigation regimes and fertilizers

Sources of . . . ) Total Fresh forage Dry forage
variations df Proline PotassiumPhosphorusChlorophyll-a Chlorophyll-b chlorophyll weight weight
Block(B) 2 0.015 0.022 6x10° 0.373 0.047 0.59 3.73 0.803
r';g?rf]téo(rl‘) 1 1.143% 007 9x10°"  1.64° 0.390° 3.613  2126.03  457.05'
Bx| 2 0.034 0.39 1x10° 0.136 0.288 0.724 4,77 1.419
Fertilizer (F) 6 16.80° 0.409 7x108" 2.287 0.243¢ 3.138" 302.68" 115.50°
IxXF 6 5.17 0.173  1.4x10°™ 1.028" 0.31" 1.753" 328.20° 80.14
Error 24 0.655 0.654 7x10° 0.17 0.099 0.275 3.08 2.67
CV (%) - 16.761 9.07 40.63 13.55 19.46 11.237 4.31 8.241

ns * and™: Not-significant and significant at 5% and 1% pablity levels, respectively.
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Table 3. Analysis of variance for qualitative tsaiff forage maize as affected by different irrigatregimes
and fertilizers

Sources of variations df Crude protein dpry m.aFt.er Water soluble Ash Crude fiber
igestibility carbohydrate
Block (B) 2 6.85 0.83 0.013 0.055 2.017
Irrigation regime (1) 1 1.43 0.031% 0.165s 0.162s 2.361s
Bx| 2 3.39 2.74 0.280 0.109 1.794
Fertilizer (F) 6 2.3% 2.58s 2.509 0.072" 1.443s
Ix F 6 4.70 29.57" 3.93" 0.194 4,101
Experimental error 24 1.51 3.37 0.703 0.065 1.332
CV (%) - 6.21 2.67 3.64 2.44 5.39

ns * and™: Not-significantandsignificant at 86 and P46 probability leves, respectively.
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Table 4. Means comparison of the qualitative qumnitative traits of forage maize as affected iffeint irrigation
regimes and fertilizer

Proline

Fresh forage Dry forage

Crude

Dry matter

Irrigation Fertilizer (mmol.g* Pot%sswm weight weight protein digestibility AOSh
regime fresh weight)  (7®) (tha?) (thal) (%) (%) (%)
Control 4960 2.6% 37.34 17.043 1852  68.560° 10.693°
o Application of 50% N+C 4.18f 3.145 70.073 32.093 18.747% 65447  10.416°
",”ga“oon N 5.59 3.17 40.2°F 26.39  20.097¢ 71.506" 10.488¢
'r}igﬁ’jﬂ’ c 2.083 2.9zbc 48.08 2429 20798 66.607  10.5931
capacity  Application 0f50% C+Ob 5.40¢ 2.04 55.423 3049 18550 69.753¢ 10.443¢
Ob 5.51cd 3.28 38.63 12.13  20.068 70.057¢  10.3%*
Application 0f50% Ob+N 3.789 2.7¢¢ 44,73 19.6F¢ 20.703¢ 68.970¢ 10.476¢
Control 4.27f 2.66 23.95 1349  20.697¢ 67.46Ff  10.040
o Application of 509N+C 3.449 2.75¢ 32.99 19.157¢ 21533 72137 10.503¢
"_”gat'oon N 9.03 3.030c 28.827 12.346 19.933d 65,177 10.766
'r}i;%/" c 2.26 2.75¢ 28.29 1328  18.640° 70.127° 10.136°%
capacity  Application of 50% C+ Ob 7.38 2.60 30.43h 21527 19.260r¢ 67.570" 10.553b°
Ob 4,25 2.80° 42.053¢ 1859  19.130¢ 66.845"  10.44Ge
Application of 50% Ob+N 5.45 2.83bc 48.473 17.48 18.293  71.156° 10.106¢

Means followed by the similar letters in each catuane not significantly different by LSD test at §¥obability level.
T C, chemical fertilizer; Ob, organic bio-fertilizeM, nano fertilizer.
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Figure 1. Means comparison of the leaf photosimpggments of forage maize as affected by differen
irrigation regimes and fertilizer&ertilizer treatments are included: A, control;d®mbined fertilizers with
50% ratio of nane chemical; C, nano fertilizer; D, chemical fertiliz&, combined fertilizers with 50% ratio
of chemical- organic-biofertilizer; F, organic-biofertilizer; @pmbined fertilizers with 50% ratio of organic-
biofertilizer+nano. Means followed by the similar letters aregignificantly different by LSD test at 5%
probability level.
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Figure 2. Means comparison of the soluble carbatgdrof forage maize as affected by different atitn
regimes and fertilizers-ertilizer treatments are included: A, control;d®mbined fertilizers with 50% ratio of
nanotchemical; C, nano fertilizer; D, chemical fertiliz&, combined fertilizers with 50% ratio of chewili¢
organic-biofertilizer; F, organic-biofertilizer; @pmbined fertilizers with 50% ratio of organic-fadilizer+
nano. Means followed by the similar letters aresignificantly different by LSD test at 5% probatyillevel.
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Figure 3. Means comparison of the crude fiber cdde maize as affected by different irrigation negg and
fertilizers Fertilizer treatments are included: A, control;d@mbined fertilizers with 50% ratio of nafo
chemical; C, nano fertilizer; D, chemical fertiliz&, combined fertilizers with 50% ratio of chemii¢
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nano. Means followed by the similar letters aregighificantly different by LSD test at 5% probatyillevel.
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Abstract

To study the effect of different fertilizers on tmihg the effects of water deficit stress on forage
maize (KSC703), an experiment was carried out Etgpts in randomized complete block design with
three replications in West Azerbaijan, Iran, in @0Lkrigation treatments including irrigation at%80
field capacity (normal irrigation) and irrigatiort &0% field capacity (water deficit stress) were
considered as main factor and fertilizer sourcesiding control (water spraying), organic-biofersr,
complete fertilizers (chemical, nano) and combiapglication of 50% fertilizers (organic-biofertidiz
+nano, organic-biofertilizer chemical fertilizer, chemicalnano) as sub-factor. The results of mean
comparisons indicated that the highest contenhofgsynthetic pigments (chlorophylls-a and -b) were
observed under normal irrigation conditions and loim@d application of 50% chemiealano fertilizers
which resulted in the highest fresh (70 thand dry (32 t.hi4) forage yield. This treatment combination
resulted in a 47% increase in fresh and dry fosaglel compared to control fertilizer treatment. The
highest proline content was obtained from nandlisst treatment under water deficit stress coodisi
Most fertilizer treatments increased leaf potasgimaler both irrigation conditions. Also, applicatiof
most fertilizer treatments under normal irrigatioanditions increased crude protein, dry matter
digestibility, water soluble carbohydrates and erditber content compared to the control treatment.
Based on the results of this research, combinedticagipn of 50% chemicatnano fertilizers was
determined as an effective fertilizer combinatioer both irrigation conditions due to improvement
of some quantitative and qualitative charactessticforage maize.

Keywords: Bio-fertilizer, Chemical fertilizer, Crude proteiRyoline, Nano-fertilizer

1. Former M. Sc. Student, Dept. of Plant Productind Genetic, Faculty of Agriculture and Natural
Resources, Urmia University, Urmia, Iran

2. Assoc. Prof., Dept. of Plant Production and @enEaculty of Agriculture and Natural Resources,
Urmia University, Urmia, Iran

3. Assist. Prof., Dept. of Plant Production and &ien Faculty of Agriculture and Natural Resources,
Urmia University, Urmia, Iran

" Corresponding authorjalilian@urmia.ac.ir

54



