AR
. &/ \
Crop Production g Y/

\ _/l‘scvss" Z
Print ISSN: 2008- 739x N— N
Online ISSN: 2008- 7403

Iranian Society of Agronomy
and Plant Breeding Sciences

Evaluation of seed yield and nitrogen accumulation in aerial organs in
three corn (Zea mays L.) varieties as affected by different amounts of

biological and chemical nitrogen fertilizers

- - - * -
Elham Gholami Deljoomanesh’, Amin Nobahar?", Marefat Mostafavi Rad®

'MSc Graduated in Environmental Pollution, Islamic Azad University, Ardabil Branch, Ardabil, Iran, Email: del.lilium@yahoo.com
Agronomy Researcher, Department of Crop and Horticultural Science Research, Guilan Agricultural and Natural Resources

Research and Education Center, Agricultural Research, Education and Extension Organization (AREEO), Rasht, Iran,

Email: nobaharamin@yahoo.com
®Assistant Professor, Department of Crop and Horticultural Science Research, Guilan Agricultural and Natural Resources Research

and Education Center, Agricultural Research, Education and Extension Organization (AREEO), Rasht, Iran,

Email: mmostafavirad@gmail.com

Article Info

ABSTRACT

Article type:
Research Full Paper

Article history:
Received: 2022/03/13
Revised: 2022/07/14
Accepted: 2022/07/28

Keywords:
Corn

Nitrogen fertilizer
Vermicompost
Yield

Background and objectives: Corn is a crop which grows in a wide range of
temperatures and due to its diversity, adaptability and high nutritional value
is one of the most important crops in the world. Among the required
nutrients by crops, nitrogen is the most important nutrient element affecting
the quantitative and qualitative yield of crops. Nowadays, the application of
biological fertilizers such as vermicompost has been considered as a suitable
alternative for chemical fertilizers. The use of vermicompost gives vitality to
the soil due to the activity of microorganisms and it is considered a long-
term investment and a permanent part of soil structure.

Materials and methods: In order to evaluate the accumulation of nitrate in
aerial organs and seed yield in corn as affected by the rate of biological and
chemical nitrogen fertilizers, a field experiment was conducted in 2018
cropping season in Guilan Agricultural and Natural Resources Research
Center, Iran, Rasht. This experiment was performed as a split plot based on
randomized complete block design with three replications. Maize cultivars
including 703, 704 and 705 (as main plot) and the rates of different nitrogen
fertilizers such as N1 = no use of nitrogen fertilizer (control treatment), N,=
200, N3= 300 and N4= 400 kg nitrogen per hectare and Ns= 8500, N¢=
17000 and N;= 25500 kg vermicompost per hectare (as subplot) were
comprised experimental treatments.

Results: The results of this experiment showed that the highest corn seed
yield and dry forage were obtained in 703 and 705 corn varieties as affected
by 300 kg nitrogen per hectare, respectively. The greatest nitrogen
accumulation was shown in stem of 705 corn variety. The interaction
between 705 corn variety and the application of 300 kg nitrogen per hectare,
produced the highest stem dry weight. The greatest weight of leaf dry was
obtained in 704 crop variety as affected by 25500 kg vermicompost fertilizer
per hectare that had no significant difference with the application of 300 kg
nitrogen fertilizer per hectare. The application of vermicompost fertilizer
increased the dry weight of photosynthetic area of plant (leaf) in 704 variety
and decreased 1000-seed weight of corn. Hence, the seed yield of corn
decreased in response to vermicompost fertilizer compared to nitrogen
fertilizer.
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Conclusion: Results showed that the highest rate of nitrogen was
accumulated in stem of 705 variety of corn. Increment of the dry weight of
leaves in 704 and 705 varieties of corn in response to 300 kg nitrogen per
hectare and 25500 kg vermicompost per hectare had no significant
difference. The application of vermicompost biological fertilizer in
comparison to nitrogen chemical fertilizer could enhance the dry weight of
photosynthetic area of plant (leaf) in 704 variety of corn. But, seed yield of
corn decreased as affected by biological vermicompost fertilizer compared
to chemical nitrogen fertilizer.
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Table 1 -Physical and chemical properties of experimental field soil.
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Figure 1- Mean comparison of ear weight as affected by different levels of studied fertilizer
treatments.

55 I s Shes V0 GilesT cpl s (¥ Jsds)
sdalin LS 5 Ll Oy 0 rﬁjl:sv" Sles
4S5l 0L ey Sl s (Y JSK) 3 8

o3l e 5l p S S Yew Ol 0 03528 e

YAA



Ol)Se g (lhegdd (WME Q! [ selsil 3 (359 i geord g il 3 Mes (25!

s QLS aS (0 Jodsr) 55 Jls e 8 5 Cte
LS s loplll iz 055 005 b 0
LS ous il s Shae o VL 4 Lo Gl
Sl 4 oS (gt b b LS
Sl (Laals) S5 b lon b b 13
C;)jj_"écb_d.,\g-\)); ol dils 5 Sas i)
Sols

o3 Olpn 2 355 5 o35 Bkt il iadlu 0328
AV dsds) 350 s e o3 Bl ;3 05 2
3y slasles olie S Sle anslis ulal
053 g 2 Bl 055 755 Ol 1 5 ey canlldae
eSS Y 58 lal s Co V0 (5 0 S
Sl S dls jolantl HiSa s el 05,5
25 (6 Jsi) Sl Ve (55 L (sl e
u%_l:o'ucjla_m 3,08 a8 sl Ol s Olidss
whe s obe Ol o (gols e Sl e peaS
3 olS ol ol s sy e 5l oS 5 5L
sk 3 olS s plgs el IS 055 58 5 il
5 Sl Gl dald e an Sl (5ol5 na
22 S gl el s JS 05558 Ol (n S A
TENCY S JORNRCHNE R TN EPUC P
3055 2,8 SRl L aS ol 0Ll il (YY)
23 O3, o m?d 5 odr ol gl 355 mie
SSLES Cﬁuméug el Bl s Bl
dug.u 23 O Sl wsls s g oo glie
5 slas S o slame [aS1y 4o b plee
S35 GslE Sl U Kl e 555 e
;&»ﬁ;mjala@lq\pjo)smfu)
AL ekl 3550 slassS

355 5 o Jlime Sl ol 528 p 035 5
S5 s e oy S 035 Bl 05 %
Y0/0 3,)lS 5L i D)3 Vet b3, (Y )

oS Ol 0 AL S 3 G seS ens F

A

Bl plas 53 LSS jsbas 1) b L S 05
Ol s cs S onds (0) ls (53 aslllas 5 50
I 5 i) Gl )3 gz o) oS 5l
S sl g BV S5 e O 4 s 5 Shes
Lo aslis )3 G0t S Ly e S sl
Cr LB Do 4 g eld 4 et S 5eS e

258 o O3 s elS Ll o
€355 055 5 ods Jlin JliSas dgke s Shas
e 53 s s s St wile s Shas
o=l oV dsda) 350 sl e o3 G Jlen|
Yoo s lS 30 Coes D)3 V0 o sl
Ol o SN LS o alls 035,20 p S5kS
Sl 5,8 W51 S e b S W le
S Ve o3, St adyle s Shae b (gl e
S S S 65K Oliizs (8 Jsdx) Sl
g Al o b S s Shes o S
355 5 4S5 bt 355 A 5,8 5l co
slye oS X3S Oly s A Jools v gnS ons I
g 53 35S 53 spm e b K5 s
Coel LS e fas A ediS a sl e iles S
s pinds Dl S b ezl (215
ORI S S el A5 5 (e s
) s 5 5L s St able s, Slas
dzmojj OBl bl ol s bl
22 oAl O35 0 SAS Y B ae 4 ST 5
V_*e)p&';,;u,l;%ﬂ&.a&lplw)ug
Clal o i 033 Ll 5 ks S o3 Ve
‘}Jh,sgﬁ)u@b_;mwzr_s)ﬁg)s
St e Wy S il S ieS
Sis O il bl a5 i sy G |
Sle Pl e LS OS5 e | Sl
e S USSR NE JHCIS JEN
(r=0.14") i abyle 5, Slase L ails 5 Slas



V€Y Y D)Lo.n.:} do 0,90 “;ﬁl))‘ ulhl; ..\.3,’94

oS el ol [ Soly = Al YL slie
oml 3 e 4555 55 558 VG ol Sl eslinl
S Slsea 35 OF &5 a sl Ol ke

Dy oo dls i S
203 A oRlesl l s plsr slaplail 035 23
PRI R P L;L;ar\.xj\ 3 059 5 s Ol 5
355 5 oo Jmlin Sl g a5y 50 558 Sl ol g
203 gl slaeldil 055 5 chle s aby s
Jsdar) sl GLES Sl e Ao ys S Jla| CE.A
355 5 obs sl bl Sl Sle anslis ()
Gy ) 53 53V E o554 sl 0L W
Oljee 0 VL S 55 palls 0525 p S 5ks Yo e
Jse) 352 Uls 5l pm slapltl o 035,25 0t
5> 653 Ol (Shlesl ol il S (T
S S aslS @od gy Slulie aallas
Pl 055728 Ol (e S S 55 2 018
S o3 0L s L(YE) ol 0L 5 3 ol e
'\'ﬁs('j;")" 058,55 5,8 adee oLl byl 5 o
il Sl 033,55 il e sl ol
S 43,8 e geS ans 38 b anslie 55 )3
LS Lo 5 035 25 51 A he palie Sl O e
Al e 45555 pleerd 355 Sl eslatal Lyl 5o
i Sl laasl b Jlesl pl s el
bt 5 (A GlassS i oS das e OLES
sl Slael il 055 5 lsoma SRl 38l s 4l
Al e i ame Ll b 5 035 6 5 4 Ay
35 0L 5 St sl pd oy 2 3L & slize
05550 Sl o o e 5 Cie ey 4 S
Bl 035,55 Ol Ly 203 tl o Losgl
(s il (r=0.73%%) S, , (r=0.83**)
gl 835 Ll 5 Sas o (Steas
Jsd) 55 ((=-0.58%) s jins 5 iow Sopd olsa

Ve

&J‘}j&)bj\)jﬁ%é})ﬁ&b)b 6@4[..;..4
o oS 313 0L Jhlel ol el (YY) ol 0
0537 g S gaS oy9 358 30008 Ll 2
Sl 4S5, S iy Jalisl el glalS s
2 oAl O35 a8 p SS T 58 L (gl e
Blazal oo sdal oz gl 51 coil LS
Las 2 0555 lyme OF o5 & 5 355 00 055%
s a5, Sles o s a5 ke Sieen
Sl Py g (I’:0.60*) ij_: ijj_.i:.: d‘j&u
oL 5L 5550 055,55 (el 313 OLES &S (0 Js0)
iy L;\J_z):;ddj:é@uﬁ)lj;odu_ LS o s
Jdsan sl s 0 b ol (gt gth b b
il e Jb s IS Lol sl 5 (S 08 S
JW@}&@)\)eSMﬂ&‘ﬁ‘wj

'”J‘fd"é“""""ﬁ)’
drosls bl 4o o ulad ils 059 58
Jﬁ)‘bﬁ&au)bgi_idw‘ch_wjbs:)):)
ol Lajles blae Jéu duolis (VY Jod>)
\/~£v:e))sajbdj\:djjjzgobydjsﬁésb
2 Al O f;)—L:SY’" s jlad
Ol (6,53 Oliime (¢ Jds) ol oz JlSa
Cel s 20 255 OB me Hldde ial5sl 4 sls
oslaol .]a.:\J&g:au"e\S:b oLis @L:J (E) v\isjf
o3 5 odr Olye (o5) 43520 plend 255 5
OF Jeds 3,8 iy Sl 3l s asls 53 035,50
ot eder) U558 S el 5 e

s e lead Glas S 508 Ll h s (055 50



Ol)Se g (lhegdd (WME Q! [ selsil 3 (359 i geord g il 3 Mes (25!

155 ol e (S SO S 035 G530
sl wenssn lse 5 A JUE 5 S (gt s
SLa s asils 3, Shee Ll o g0 O s
3 Sas L S5 055 55 Glgoms comaman 25 o0
Q_:Mljflﬁégl; QLL'Q...':»LS;.M.AAQ)S &ls
Ol gmeany S ok s olS 5L 3,50 03585 el
oS Syt s b bl sl st s s
033,55 Ol SRl 3l e Fondy Al oo 203
Ll Lo 15 ol gl 51 (S8 s,
o (J25,48) (50 538 Sl s Sl
Al 55 Jgamee A5 Gl 5 olS s b 2ol 58l

.:;Jf&cla..ﬂ

I (85 2o

aS sl 0Lt Jlesl ol s (IS 5 ba
YL s sty s b adly s S o SYL
o33 (ploanmd 555 Sl eslel 5550 05 55 el
Sl 3 L e giaS a5 355 5,08 5 el sy
e s Ve 055 ralS 5 olS i, Al
e s S LSy b adils 5, Ses alS
555 3,8 4 Sty s b wls s Sas (5 S
Mg hals €555 555 b awglie 55 S S 05
oS 3 LS S sl ol W i s S
Os 2 bt 255 L anlie 53 Do gaS 0
by S St O3 Sudls &Syl o ke
3 sy by S s L (s sl
sl slapll e g s 8l ge 5t olans]
o 5 s ol ials 1y @yl il s Slas olS
> e Sl o S S s 1255 0008

s S i aslil Lyl 5 o Db s

A%

SRl g3l R s Sy Bl 3 0%
Sl 5 plsa alaellil 055 50 (Gl s
> Shes o8 ols OLES Tl edlea o)l )l wisle
s Sl 035 55 (sl g 131 L 3 s
1ty S ) 26 Bl e S XS e Wy ialS
O3 VG olie 5 )8 w0 esly 53 ol i)

Aol sl las S ) s
il 5, Ses LujniLAj o=l e j:...,u Y
(r=0.59%) asls Vovr G55 b Slio Ly o)l
(r=0.81%%) )3 IS, b (r=0.82%%) & 5, ¢lis |
S 055yt 5 (IR0.70%%) S, S_ix o3,
Gy s e 5 Cie S e (1=0.60%)
Aty 5o als > Shae o8 5l Ol ok (0 Jsa>)
M b3l opd adls Ve G55 il 3l L clg.ﬂ
ol s cds gladh WSl S e s S
é\ﬂv_@ﬂéuu»uj\&_gunm O3
LS s b adils s Sas o 5 G 4 pbces
3K S oy gl Gl st
03y adls s, Shee 5l o S ol Slis
Lyl b 5 g S ol OF S0k s s S 1S
)wiw)ujjﬁb—é‘dic—?*—:ﬁﬁjdlﬂzw
5, Sles Sl o sbcaws gl @b olS gl
e e (Sias Cpzme 34l oys 5 4l
A5 a8 31 0L s Il L a5 Shes
gl Ay 5o a5 Shas sk 5 cd s gladl
3 58 p sl Wl ol s s Jalsal
s cesdsany il e IO s 6l sl sl
Sl S Sl 035 Sl besl ol
o=l Sols @L A S S s b wls 5 Sles



V€Y Y D)Lo.n.:' do 0,90 “;ﬁl))‘ ulhl; ..\.3,’94

References

. Norki, F., Mojtabaalavi, F., Naderi, A.,
Panahpoor, 1. and Lak, S.H. 2018.
Integrated application of biological and
chemical fertilizers in maize hybrids
(Zea mays L.). J. Plant Ecophysiol. 9:
31. 107-114. (In Persian).

. Yazdani, M., Bahmanyar, M.A,
Pirdashti, H. and Esmaili M.A. 2009.
Effect of phosphate solubilization
microorganisms and plant growth
promoting rhizobacteria on yield and
yield components of corn. Int. J. Biol
Life Sci. 1: 2-7.

. Abbas Dokht, H. and Aref Beyki, M.
2015. The Effects of hydropriming,
planting depth and nitrogen split
application on grain yield and it’s
components of 370 double cross hybrid
of corn in arid zone. J. Agric Sci Nat
Resourc. 1: 149 - 172. (In Persian)

. Kumar, V. and Sood, M. 2011. Effect of
transplanting  time, spacing and
fertilizers on herbage and oil yield of
Mentha piperita. Int. J. Farm Sci. 1: 68-
74.

. Nabati-Nesaz, M. 2014. Evaluation of
nitrogen fertilizer application in corn
(Zea mays L.) and peanut (Arachis
hypogaea L.) intercropping systems in
rasht. M.Sc Thesis in Agronomy,
Mohaghegh Ardabili University. 92 p.
(In Persian)

. Geng, Y., Cao, G., Wang, L. and Wang,
S. 2019. Effects of equal chemical
fertilizer substitutions with organic
manure on yield, dry matter and nitrogen
uptake of spring maize and soil nitrogen
distribution. Plos One. 14: 1-16.

. Zavattaro, L., Assandri, D. and
Grignani, C. 2016. Achieving legislation
requirements with different nitrogen
fertilization strategies: results from a
long term experiment. European j Agro.
77:199-208.

. Tahami Zarandi, S., Rezvani Moghadam,
P. and Jahan, M. 2009. Effects of organic
and chemical fertilizers on yield and
essential oil percentage of basil herbs.
Quart. Agron. 1: 82-70. (In Persian)

. Akbasova, A., Sainova, G., Aimbetova,
l., Akeshova, M. and Sunakbaeva, D.
2015. Impact of ermicompost on the

Ay

productivity of agricultural crops. Res J.
Pharmac Biol Chem. Sci. 64: 4. 2084-
2088.

10.Zandian, F. and Farina, A. 2015.The
Effects of vermicompost and chicken
manure on potato yield in Kermanshah.
J. Agron. 12: 1. 25-32.

11.Arab Niasar, L., Mirzakhani, M. and
Nozad Namin, K. 2019. Evaluation of
nitrogen efficiency and grain yield of
white bean under combined application
of organic and biological fertilizers.
Agri. Sci. Sustain Prod. 29: 3. 1-11.

12.Kabirinejad, S., Abtahi, A. and Hodge,
M. 2008. Short Term effects of compost
fertilizer on fertility and concentration of
cadmium and iron in calcareous and
maize soils. Proceedings of the 11"
Iranian Soil Science Congress, Gorgan,
1245-1247. (In Persian)

13.Nardi, S., Pizzeghello, D., Muscolo, A.
and Vianello, A. 2009. Physiological
effects of vermicomposting and humic
substances on higher plants. Soil Biol
and Biochem. 34: 1527-1536.

14.Roozbahani, A. and Mohammadkhani,
E. 2016. Evaluation of vermicompost
and Nano Iron Fertilizer on yield
improvement of grain corn (Zea mays
L.). J. Plant Physiol. 7: 23. 123-131. (In
Persian)

15.Singh, J.P. 1988. A rapid method for
determination of nitrate in soil and plant
extract. Plant Soil. 110: 137-139.

16.Rezvantalab, N., Pirdashti, H.,
Bahmanyar, M.A. and Abbasiyan, A.
2010. Evaluating effects of municipal
waste compost and chemical fertilizer
application on yield and Vyield
components of maize (Zea mays L.
cv.SC704). J. Crop Prod. 2: 1. 75-90. (In
Persian)

17.Falah, S., Qalavand, A. and Khajehpour,
M.R. 2007. Effects of animal manure
incorporation methods and its integration
with chemical fertilizer on yield and yield
components of maize (Zea mays L.) in
Khorramabad, Lorestan. J. Water Soil
Sci. 11: 40. 233-242. (In Persian)

18.Javadi, H., Rezvani Moghaddam, P.,
Rashed Mohasel, M.H. and
Seghatoleslami, M.J. 2020. Effect of
Organic, Chemical and Biological


https://www.sid.ir/en/Journal/JournalList.aspx?ID=12878
https://www.sid.ir/en/Journal/JournalList.aspx?ID=12878
https://www.sid.ir/en/Journal/JournalListPaper.aspx?ID=213771
https://www.researchgate.net/journal/Soil-Biology-and-Biochemistry-0038-0717
https://www.researchgate.net/journal/Soil-Biology-and-Biochemistry-0038-0717
http://www.jpec.ir/?_action=article&au=1777048&_au=Arash++Roozbahani&lang=en
http://www.jpec.ir/?_action=article&au=1876704&_au=E.++Mohammadkhani&lang=en

Ol)Se g (lhegdd (WME Q! [ selsil 3 (359 i geord g il 3 Mes (25!

Fertilizers on Yield and Efficiency of
Nitrogen and Phosphorus in Porslane
(Portulaca oleracea L.). J. Agri. Sci.
Sustain Prod. 31: 3. 271-293.
19.Ashoka, P., Mudala Giriyappa, M.,
Pujari, B.T., Hugard, P.S. and Desai,
B.K. 2008. Effect of nutrients with or
without organic manures on vyield of
baby corn (Zea mays L. — Chickpea
(Cicer  Artietinum L.)  Sequence.
Karnataka J. Agri. Sci. 21: 485-487.
20.Seyed Sharifi, R. and Zaeefi zadeh, M.
2013. Effect of nitrogen fertilizer rate on
grain vyield, phyllochron and leaf
emergence rate in three maize cultivars.
J. Plant Res. 2: 196-207.(In Persian)
21.Habibi, S. and Majidian, M. 2014. Effect
of different levels of nitrogen fertilizer
and vermicompost on yield and quality
of sweet corn (Zea Mays Hybrid Chase).
Journal of Production and Processing of
Crops and Horticulture. Isfahan
Technology University. J. Crop Prod.
Proc. 4: 11.15-26. (In Persian)
22.Jahani, M., Besharati, H. and Golchin,
A. 2010. The Effect of enriched
vermicompost application on seedling
emergence percentage and weight. Dried
hybrid corn plant single cross 704. J.
Soil Res. 25: 1. 33-39. (In Persian)
23.Rostami, M. and Ahmadi, A.R. 2013.
Investigation the effect nitrogen forms
and split fertilization on grain yield and
nitrogen content of two corn. J. Agron.
104: 40-46. (In Persian)
24.Afsharmanesh, R., Rahimi, A., Torabi,
B. and Akhgar, A. 2015. The Effect of
vermincompost application and foliar

)ay

application of compost tea on corn
growth (Zea mays L.). 13" Iranian
Conference on Agriculture and Plant
Breeding and 3rd Iranian Conference on

Seed Science and Technology. (In
Persian)

25.Chanaba Sanagowda, N.K., Patil, B.N.,
Patil, J.S., Awaknavar, B.T. and

Ninganur Ravi, H. 2008. Effect of
organic manure on growth, seed yield
and quality of wheat. Karnakata. J.
Agri. Sci. 21: 366-368.

26.Fallahi, H.A., Nasseri, A. and Siadat, A.
2008. Wheat vyield components are
positively influenced by nitrogen
application under moisture deficit
environments. Int. J. Agric. Biol. 10:
673-676.

27.Karimi, H., Mazaheri, S.A. and
Mirabzadeh Ardakani, M. 2011. The
Effect of organic and inorganic fertilizer
application on yield and yield
components of single grain cereal corn
704. Iran Journal Field Crop Sci. 13: 4.
611-626. (In Persian)

28.Rafiee, M. and Koonani, A.R. 2014.
Effect of vermicompost and nitrogen
fertilizer on quantitative and qualitative
yield of corn (Zea Mays L.). Ir J Field
Crop Sci. 50: 1. 151-159. (In Persian)

29.Saadat, K., Barani Motlagh, M.,
Dordipour, E. and Ghasemnezhad, A.
2012. Influence of sewage sludge on some
soil properties, yield and concentration of
lead and cadmium in roots and shoots of
Maize. J. Soil Manage Sustain Prod. 2: 2.
27-48. (In Persian)



V€Y Y D)Lo.n.:' do 0,90 “;ﬁl))‘ ulhl; ..\.3,’94

V4g



