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Abstract

This study was conducted to investigate the effect of phosphorus, zinc,
aminophosphate and complete fertilizer application on some qualitative
traits of bread wheat grain and flour in the 1401-1402 crop year at the
research farm of the Grain Department at the Karaj Institute of Research,
Improvement and Seed Preparation. The experiment was conducted as a
factorial experiment in a randomized complete block design with three
replications. The experimental factors included phosphorus and zinc seed
dressing treatment (control, X1 and X2), liquid phosphorus irrigation
(application and non-application) and complete fertilizer foliar
application (0, 6 and 9 per thousand). The results showed that the effect
of phosphorus and zinc seed dressing treatment on bread volume traits
and grain hardness index was significant. The effect of liquid phosphorus
irrigation on the volume of Zeleny sediment and the effect of complete
fertilizer spraying on the bread volume were significant. The interaction
effect of liquid phosphorus irrigation and complete fertilizer spraying on
the gluten index was significant. The application of liquid phosphorus
aminophosphate as an irrigation fertilizer had a positive effect on
increasing the volume of Zeleny sediment of wheat flour, and in the
liquid phosphorus application treatment, the highest volume of Zeleny
sediment was obtained at 26 ml. The highest volume of bread was
obtained in the phosphorus seed treatment and on X2 at 500 cubic
centimeters. The highest volume of bread was obtained in the 6 per
thousand complete fertilizer solution treatment at 498 cubic centimeters.
Also, the X2 seed treatment caused the highest grain hardness (47.7). The
highest grain gluten index was obtained at 70 and 69.44 percent in the
treatment of 9 per thousand complete fertilizer and in the treatments of
no application and application of liquid phosphorus aminophosphate,
respectively. Based on the results of this study, it was determined that
improving wheat nutrition with phosphorus and zinc and complete
fertilizer can lead to improved wheat flour quality characteristics, which
ultimately can lead to less mixing of strong and weak flours to produce
quality bread.
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Table 1- Analysis of variance of wheat grain and flour quality traits under the influence of seed
dressing application and foliar application of phosphorus, zinc and complete fertilizers
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Table 2- Comparison of average quality traits of wheat grain and flour under the influence of
seed dressing application and foliar spraying of phosphorus, zinc and complete fertilizers

51 e e e - = .

< el kS el Ol e o

) e . : e . .

éDs S ke e sl o als e

D
. (hoys)  (Asys) «ls (e (do3)
(o) Gad ko)
vA/Ya A Yi/AQ $o/vh tA\D Y¢/4a Y\/0a dals Jbe L
\ZAL:! ra Yo/Na gv/va ¢41a Yo/Ad \RVAZ:! X1l s s Ju Ll S5 5 phed
vvea 1e/na Yo/ta ¢1/1ab 6++a Yo/va yvyna X2 &5 u db i
b 6)@.“’)5
vA/Ya 1¢/Aa Y§/AQ £/0a $40a YeVD yi/1a 3208 pde
=l

vva ae/va Yo/ra £1/4a $A9Q via vi/va 5,8 Sl gl
vv/va 1y/va Y§/AQ £ /AR ¢q0ab Yo/ta yi/1a o hle 5bd e Lo

vAQ To/xa Yo/Ya VAT IRV Yoa V\/0a D e ckle b8 58
vy/a To/va Yo/va gv/va ¢AYD Yo/a y\/1a BETISTE WCAAE

L,I0 gls pre o g bl a5l s S e O S Jila 45 ol Kl
Means that have at least one letter in common do not have a statistically significant difference

s 08 ple Slesd 3 dos 0 e a4 ls I8
Slid sl e hd (55llssS pde 5 LS 58
23 S ol e () JSK8) A S ol
5 oS L 0T asus A aS el 58 puS
Wtns Jglonal OF 3 53 5 els LS085 (5 8
s ol 58 axls (Najafian et al., 2021)
5 anily Ko 55 olS wdi 4 alss 5 Ol Ll s
Sl 53 a0 S A3 jasie adllle yl
s o g Dl gl gloind 3,8 el 53,58
2V ahle s S 58 b sl (bl S
chle s ald o 4 o s me S sbls e
GBI L S pasla 1Al g e s 4
Coolt s 4l (e alS 555 5 18 Clile

LAM)})MLSOJ}G)L&J‘L;MQ}W

Mz b o paS Wb S el
=l b okl S 308 5 iS558 3L o
Cla..uj:): sls ol @Lﬁ b Sl ijmai
st L;.::lej.l.‘h.ﬂ c@\.ﬁ;ﬂ.m.ﬁbf)ls (:J.O‘)Jﬁ)ls
35 03 5 iy Al Jiamy a5 5 LS
Wby 58 Lasla o VU s ails 518 el
)Jq >ﬂ)l5 )Lm:; DL MJD 14/¢88 jV' J..:.Juﬁw
S0 pde glasbes s3I a JolS 58 e
JAJJ.J\ATWJQQM%I@LAJMJJ{)SJ
@L‘NJﬁJS(’J&J"ﬁJSJWﬁJ‘éﬁ“P
355 5508 pde (olls S Oy s 4 Slid gl
JJ:ASQ\JOSJKJ»LLJ\,&ASMWJAS

um—uw}qsdijjhwa)Jjan;)‘ﬂ



f})a)l.q*:LM@)});J\}_\&)}@WJ}Q&MW 153

e slle Co Oolal (gl 0L CidS sy 0l
addlls ol s (Migliorini et al., 2016) Ail o
S AE Lasie 30kl essdow 4 ax g b s
oS 5 SAhd e Do 4 LS 558 50
o e Slicd el mle jind 5llaS @ O
Ve B (Osllasl) 07 o5 gdoms 31 astls -l 2ol 53l
S Ll e oS 45,8 (L ey g sllan)
SOSely 5 paS 3 CakS Sl Cgr Sl
0 Vb i b lasyl ol Ol RalS g

Al ol CokS L slas,T ol en

80
70
60
50
40

30

(Aoy3) 558 axls

20

10

# Application)) s .,

V) Ll LS s S

in1000complete

S seagelen S LSt (65 55,55 pde 5 0lS o
4 5ol 55 G SalS L leaij) 00wt )b
oo oS Lo 5 Ol 5 T ol a8 0T UL
ol 5 CaaS als 4 e Sl o S ey
LobLosl o 58 Lals ol as 5,8
S el sl (SIS e 5 SliS
b blisl ger 5 eo5ed pamia ) 351 S
Slasbrs 51 SS 5 0l pdS s s s sl
Ol Slejon s5b 4 S sl oS (1555 i
Bonfil ) .S s wal 5 1, S AS 5 WS oLy
P8 saxli b luie (and Posner, 2012

S olde j3 g a3 oy A BT0 &ﬁrv\;f:ﬂ

Complete ) 138,54 Lol 58

fertilizer 9 in 1000)
fertilizer)

® Non application)) s .1 pae

S 2 Sile) oS wls 58 Satld Dl gel mle jid (gHllssS 5 JolS 58 BL gl flie F1-) IS
(A, (5,05 gre sl (g ylol s 31 ckils S i b S Jila-
Fig 1- Interaction effect of foliar spraying of complete fertilizer and liquid aminophosphate

phosphorus irrigation fertilizer on wheat grain gluten index (Means that have at least one letter
in common do not have a statistically significant difference)



Lo o fxfsjﬂm&gs@u., P S 35S s lid gel (g Gied Jloyd 5 3L e (olls S

cultivar, fertilization, herbicide application
and climate conditions, in winter wheat.
Journal of Horticulture, Forestry and
Biotechnology, 14(2): 23-26.

6) Bonfil, D.J., and E.S, Posner. 2012. Can
bread wheat quality be determined by
gluten index?. Journal of Cereal Science,
56: 115-118.

7) Carter, B. P., Morris, C. F., and J.A.
Anderson. 1999. Optimizing the SDS
Sedimentation Test for End-Use Quality
Selection in a Soft White and Club Wheat
Breeding Program. Cereal Chemistry,
76(6): 907-911.

8) Duric, V., Kondic -Spika, A., Hristov, N.
and J, Popov-Raljic. 2010. The effects of
nitrogen nutrition and glutenin composition
on the gluten quality in wheat genotypes.
Chemical Industry and  Chemical
Engineering Quarterly, 16(1): 73-78.

9) Gordon, E., Kaviani, M., Kagale, S., Payne,
T., and A, Navabi. 2018. Genetic diversity
and population structure of synthetic
hexaploid-derived  wheat (Triticum
aestivum L.) accessions. Genetic Resource
and Crop Evolution, 66: 335-348.

10) Gulfam, R., Kiarostami, K., Lohrashi, T.,
Hasrak, S., and Razavi. 2024. Effect of
drought stress on traits related to baking
quality of two bread wheat cultivars.
Agricultural Sciences Research in Arid
Regions, 6(4): 223-240

11) Horvat, D., Simi’c, G., Dvojkovi'c, K.,
Ivi'c, M., Plavsin, 1., and D, Novoselovi’'c.
2021. Gluten Protein Compositional
Changes in Response to Nitrogen
Application Rate. Agronomy, 11: 325.
DOI:10.3390/agronomy11020325.

12) Jasemi, Sh., Naghipour, F., Sanjani, A.,
Esfandyaripour, A., Khorsandi, H. and G,
Najafian. 2017. Evaluation of quality
properties of four wheat (Triticum aestivum
L.) cultivars in wheat producing provinces,
Iran. lranian Journal of crop sciences,
19(2): 179-195.

13) Johansson, E., Prieto-Linde, M. L. and G,
Svensson. 2004. Influence of nitrogen
application rate and timing on grain protein
composition and gluten strength in

S S ams

PSR S KT LR N

S WS jaseine adllas ol 55 ayls f,\jwbs

o,y colind gl B2l b b ek LIS 55

e Ll o JolS 558 ihdple 5 655 5 A

3 88 235 a8 5l AS Slosar sse 4

Sl © CdS L 0L 4y Cgxr U5 e ol

S as 50 cea b s 5 (558 slas,l bl

e blas)T Bt w31 6 s ped i 3lse

A Bl

@l;.a

wS Sl g E S e el ()
lassS S ATAY Olis S 5 pb oS
Slio 5 s Shas p Drae oS 5 S asy
I ol @ aloms 0 A8 035 55 CdS L s e
ATY-N4 (Y QL

Sayp 2l oS e s plals (Y
Loy Sl 3,06 b aglie Sl
2 o8 wal deud b oss LIS ol 5 s,
wls ol 5 s ez 53 Shas sl 3 Shes
5 sl ol olosla . gedle 55
(S309WS s S

3) AACC. 2000. Approved Methods of the
American Association of Cereal Chemists,
10th Ed., Vol. 2. American Association of
Cereal Chemists, St. Paul, MN.

4) Abdelaleema, M.A. and K.F, Al-Azab.
2021. Evaluation of flour protein for
different bread wheat genotypes. Brazilian
Journal of Biology, 81(3): 719-727.

5) Alda, L. M., Lazureanu, A., Alda, S.,
Baluta, D., Sirbulescu, C. and I, Gogoasa.
2010. Wet gluten analysis depending on


http://dx.doi.org/10.3390/agronomy11020325

r})bjwLMDJ})LJ\J{J&)}QWJ}QL*S/MM £

21) Rekowski, A., Wimmer, M.A., Tahmasebi,
S., Dier, M., Kalmbach, S., Hitzmann, B.,
and C, Zorb. 2021. Drought Stress during
Anthesis Alters Grain Protein Composition
and Improves Bread Quality in Field-
Grown Iranian and German Wheat
Genotypes. Applied Sciences, 11(21):
9782. doi:10.3390/app11219782.

22) Sadeghi, F., and H, Dehghani. 2016. Factor
analysis and causality of traits related to
baking quality of bread wheat (Triticum
aestivum L.). Journal of Crop Breeding,
8(19): 8-1.

23) Wiwart, M., Szafra "nska, A., Wachowska,
U. and E, Suchowilska. 2017. Quality
Parameters and Rheological Dough
Properties of 15 Spelt (Triticum spelta L.)
Varieties Cultivated Today. Cereal
Chemistry, 94: 1037-1044.
DOI:10.1094/CCHEM-05-17-0097-R.

24) Zorb, C., Grover, C., Steinfurth, D. and
K.H, Muhling. 2010. Quantitative
proteome analysis of wheat gluten as
influenced by N and S nutrition. Plant and
Soil, 327(2): 225-234.

Swedish wheat cultivars. Journal of Plant
Nutrition and Soil Science, 167: 345-350.

14) Lacko-Bartosova, M., Lacko-Bartosova,
L., Kaur, A, and J, Moudry. 2022.
Comparative  Assessment  of  Agro-
Morphological and Quality Traits of
Ancient Wheat Cultivars Grown under
Organic Farming. Agriculture, 12: 1476.
https://doi.org/10.3390/
agriculture12091476.

15) Lindgren, A., and S, Simsek. 2016.
Evaluation of hard red spring wheat mill
stream fractions using solvent retention
capacity test. Journal of Food Process
Preservation, 40(2): 131-139..

16) Migliorini, P., Spagnolo, S., Torri, L.,
Arnoulet, M., Lazzerini, G., and S,
Ceccarelli. 2016. Agronomic and quality
characteristics of old, modern and mixture
wheat varieties and landraces for organic
bread chain in diverse environments of
northern Italy. Eurpean Journal of
Agronomy, 79: 131-141.

17) Mokhtari, N., Majidi, M.M., and A,
Mirlohi. 2025. Synthetic wheat as a new
source of flour quality under drought
conditions:  Associations with solvent
retention capacity. PLoS ONE, 20(2):
€0316945. https://doi.org/10.1371/journal.
pone.0316945.

18) Najafian, G., Jasemi, Sh., Naghipour, F.,
Sanjani, S., Esfandiaripour, E., Kaboli,
M.M., Karimzadeh, Kh., Khorsandi, H.,
Pour Payghambar H. A., MortezaGholi,
M., Bababie Goli, B., Shafiepour, M. T.,
and E.S, Moslehi. 2021. Quality properties
mapping and evaluation of farmers’ field
produced wheat of different regions of Iran
at provincial and district levels.
Agricultural ~ Education  Publication.
Tehran. 191 pp.

19) Peighambardoust, S. H. 2017. Rheology
Test Methods: Wheat, Flour and Dough:
Amidi Publications. Tabriz. 67 pp.

20) Rademacher, W. 2015. Plant growth
regulators: backgrounds and uses in plant
production. Journal of Plant Growth
Regulature, 34(4): 845-872.


http://dx.doi.org/10.1094/CCHEM-05-17-0097-R

