uﬁ} @l&: > 5 GJQ:SAAO%.:A..IE

Fnvironmental Stresses in Crop Sciences

1728 Ol ) P lazr 0 lols (S jaww Mo
- VAoV 1EA
y/_.-@;

http://dx.doi.org/10.22077/escs.2020.2228.1565

G110 O30 polie OA> g (o5 8 Slhos g Ewaad !l (b Jokxo g o8 15 J1 (v g
o> i ol ooxi (Zea mays L.)

T 9095 Lo yule T Sl gale (onizmo U pl e Moo Silo N SLS 19k

Sl elsal ¢ sl 5T o8l oyl 95 liniaons pole oy el 0g,5 )
Ol elsal ¢ sl a!j olBisls jleal axlg iely; 09,5 Y

QAN 13y g b AYIN/oF sl o g

oduS

@bl Logas olezr b 51 ()b 50 £1)5 SV guame ddgi 10 (ouilusl dilge 31 (S (S i Joud 51 lano sl i
2 b G Ll 55 Spoged sl oy sl 1 oty satinoss 1 igdbeon ogmo lnl yelt Kb dog 5 S
LS ol 7 b LBy 0ulid )5 5L g0 slaw S W ygon ‘sﬁ'uLo)T & gy i STy Ho W)d ails polic L g 4ild & Sloc
ol jgS 1w 1yl ol oo (liw jes jo 2Bl glac 30 ;0 1FAD-AF 9 \¥AF-AD <l,; sl Jlw (b ST aw b Bolai JolS
29551 g1 (2UJS o ya 33 syl 6 5 (T A U5 aloyo 50 5kl o opliao (5 )kl o dus by (Sl 25 Juld
(Spngad sl S 53 i F 3 ¥ (o0 sl byt k) 0L o) ebams s by Ko sl (3l Jalomo Jolls (o5 8
G5 i 315 LA o o (il 35 s g (HUSA 50 aigr 150 A0 9 VO 50) Wigy o515 s Julh o8 8 (o8 8 93516 9
oz 4310 (xS oolwe 9 (BT AL 59y ke (I 4o ails Sl ils 3R 39 cdild OyShos 1 Sogud sl § Suins
G331 15 g ol 5me ol Bl GEBIS i 5 595 eoBT el (I polis G g ails 8,Shos (S AT byl y3 3
30 Ssoged sl (3 Jalono 591 alhan s> 53 (55l jlosd ar bgsye (LS 53 0,5 5LS ABA) Wil 5,5has (3 yidos 23
3,5 hos ial380 3 Soogud ol 339,15 Cao il S 30 OT d9u0S Sal331 b .od ails (58T g 59y Cdalé wils o ,Sloe (i3l
L obds .09 o digy o515 il 381 Ay o (o g 3 Mo yd 9 Aild 8 ySloe Jodll puSe .cdl pals glalisdo BB Hgbay ails
cowlio Srgb y bl 30 47gs 5130 YO o515 10 Suogud sl HLSB 10 yd F 5 33,5 45 ol el (3] syl i bo 3T g b

WOgl )d ad gl Sgmte JS 50 9 Wyd 0, Sdes gl g Aild 0 Slos ¢ olie L 8l e go Wilgs o

] Sro g (il 3 yShos digy o1 )5 AS Cyii g 1 ogllao (g kel i sunls sloojly

kb Lol ply 55 anwgiJlo )0 slaysiS )5 &S sl
el J= 0 (! g (Von Braun et al., 2010) o aalgs
Sga Sl ol ) o 4 Lo 50 &3 8 Slae allis 0 a5
Oy ol oansl glaJlo jo g aly oo (alS a0 Y- 10
FAO,) o salgs o poad sl Ses o a

(2014

doddo
Sl lasls e gy St 5l S (Zea mayz L)) &b
Sgdon ceaS Lis (o2l 51 LS Garkes VAL Sl i p3 a8
(FAO, 2014) coul o5 aadoo Voo e padl o] 0l
slrly @l G JB s, Ve Jlas gy oljen 4 )3
g Jloyo 5928 A o 48 Geelee o 9 Lz S i
o2l Wl adsisgn bxl o 5065 pawSy a5 ol
Lol Y+0+ Jls b (Chaudhary et al., 2014) aS .

manimojaddam@yah00.com : s iUl oy paze Sl 15K50ly 003 K5 *



AR i) Y ol e el pole 13 dame sla i

V\YP

ST 355 Blyiedr Seagan sl 51 sl F5e Wl oo
Arumend et al., ) 558 0 00y pb Carnb laiuge
Gk 5l S e ol s 5l sile g0 g0 b aS asas
awl JoSge 2y i) Sgbasnl slaJssge ;500
L g 00,5 3985 (aLS lacdl (9, 4 Wil oo (Siege
ol 5,05 5 3oy ol slodsSse b 08 8 Wiy
Delfine) oS eSS oLS (9,0 50 ol Lad> 4y 00ls als
W8 adgs Seutn b Seogurapwl ol 5 ogdle (et al., 2005
Slodiz oS Giie b 55 5 6lS )0 el 5 S
SiyaliS &Y gama @‘d& 6‘93'7“’ p% o)lo awgid Calises
5 b8 (Cavani et al, 2003) awo o (il3dl 1,
3,5 51 o,y ,o (Ghorbani et al., 2010) l,Son
Wil g0 Sengad Sl Sl oolaiwl 45T Waw ) dos ()
sy olas 5l By g yd alls o Slee 1) s Ol !
ilgi e Sl ol a8 sl ansls ails o Slae b L e
B0 e g YO+ ol5 il o Sodsle b Sl ami o
v i GBS s 4 St sl LSy 608
Anwar et) l IKe o gl auils b )lag plo 4 Cand
Sl 30,15 L a5 Woged 5,15 pasS olF 5 (LS o
I3 O3s Cn e SR 50 0 Sl V0 (e 4 Sngen
ails o0,8lee «(FA) alow ;o als slaws «(p,5 FYIY) ails
Sl 05157 a5 winges 5,138 (Timori et al., 2015)
235 alls (55 Sl lie Gl Sl Saagen
O g alg )0 Wiy Slael sy aS gy oS
Coodl Pl Jaamme adsi e b bLS 1 jo 09l so s
30 5 o0 Jol> alKin mhaw axlg o 0 ,Sles S Tos ool
obS 5 sy Bl sls (9n 5 09,0 slacul; o
Pirzad ) ol azils ai, Julge 51 eolatul 2STas ailgn
Alavifazel etal.,) |,Ken 5 Jobb s5le (et al., 2011
5 o, ;o aly olasy (515 ol b wisges ol (2010
Syl el bbaig i coldy Jdo 4 DL o ails
SV (Sted g o gime ial3dl 5T cou ails o Slee
il YL bS5 o« iinn daw oy jo dils olaws |
;o (Sarlangue et al., 2009) |,Kan 4 oY Lo il

ol el GblE odg s gals ke o O
Sl Laags 3l 51 ot 55 ] oL 3 Shae
BUS s e 4 9 00 bdgazm0 0 e b 003 larome
=hy lalS o5dll o Slas 5 (oably o Sloe (o (b5 B
Cugb, (Sayadi Maazou et al., 2016) 04 oo cdnliv
Cix SRl carge wb) Gl Jole 5l G e 50 68
5 olS J5o o yobe JUnilsJas tals o plié jols ool
olitd 955 0 le5 Jyame b il o,Shae rals Toles
iblio )0 pgard; cwl oliws Cuonl Sllo ol 5l g
oS codl @S )] Sidaas 5 SKiS agldl Lyl oS
Azeri) 0,5 op o 1) Glpl Colue pawgy sga>
Sily 9 ;9,5 .(Nasrabadi and Attardi, 2007
o Slas wisges u)l58 (Greaves and Wang, 2017)
5 5l gme yd dils o Slas g b o wilo slaws 5 (S
999 gy o a8 VoAl o Shee  5VL Lagie
Al &ls o Sles 30,0 YV jialS 4 e (S5 S
o, oS o (Khodarahmpour, 2011) 50> o
ey 5 sy Al e 50 Ol 0gaS (s 4 Wsgad 3)l3S
aS oS o 1) dils 35 als ol al> e j0 g ails slass
SalS ae) O dgaaS .l ails o ,Sloe jzalS o ass
gl a2y )3 Fiwgid alS axstys 5 S p e (a3l
509,95 Slge adye (LalS o azi g 00l @al B 1, Sy
3Skoe 2l azii;s g P o ails adgs p ol (e S
L (Afarinesh et al., 2015) I, Ken ¢ i8] .54 ails
amals oMol &8 oS e okl calizee sl L Jloc!
als olaws zals el )3 eals 5l L3 g LT als oS
Jeils 50 5 dils o Sl als g alo 52 59 iy, o
sl isle;l o (Daniel and Triboi, 2008) 550y 4
RS 45 Ndee ) 4 (nl 4 paiS 5 053 (55, 2 Al
Lulpd 4 Cod s (g 2opd Rl coge (St
Jst ol 1, ol el s o] s sl oslbas
P S GBS Easly a5 wisged el (g3iusgid olge
S0l il 5 95 e ails pam U5 @ latal it gl
Porogl & Cond ez 5 Asy )0 iy o)y &S
o Iyl o ails iy g oy W conl i (glawlis
e gl (Sas
09 Seeged Sl aloxl g (ol (slaosS sl ool
Ol 9 9,8es 02 Vb Cuz haroeln ) @50 S
shazme pite Lulh )0 (ogata HlaLS 4ty 0095t



WYY St bl o lails 0,8 polic G g o8 3,Skes s Spagetial 25 sbre 5 65T il sy 10, Ko 5 SLS

g g olge

S WWA0-28 o AVAY-A0 el)y Jlo 50y ieshy ol
L Jss5 4 oles oole (s 52k YO o ol slae 30
5 Jlod aiBo TV g az 0 YV HLl > (o) Cunse
V0 glayl g (Bybh asdo V8 g ax,0 YV olélse Job
ol 5 (Sod Gl Shs b el by mhaw I e
sl 00 L1V Jga 5o Lialejl e ST

oRalS ails (335 s 0515 SRl Bl b a8 Woged (5155 )3
ladigy (e Zoldy Gl 1) (2alS ol o lagl ecdly
Shahraeni et al., ) ;),Sen 5 5l 0 didges (yo)l55
P wls yo Hiud Jlade p (gl e b o515 2011
ST 33 b aS sy cens] il (o Sy Jloz>)
sl &8l alS 0 Ay hagi i i Ul

9 Seaged Sl (AL Jolone (o) Baa b 5805 ()
Sl osShos  Sslite Jingh, Lald s wis oS5
elsd s ol Luls s lals )8 jolie Gis g o Slas
W 5 >l ol

helesl Yoo S oiland 950 508 s 9. ) Jgux

Tablel. Physicochemical properties of the soil at experiment location
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year soil texture  pH EC Matter K P N Z Fe
(cm) (dc/m) (%) (ppm)

2015-16 030 Sandy o 35 0.73 159 122 0.42 0.7 12
Loam

2016-17 030 Sandy 55 321 0.62 151 11.04 038 051 1.14
Loam
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Table 2. Mean square of traits yield under drought stress, humic acid and density
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ns, * and **: Non-significant and significant at 5% and 1% probability levels, respectively
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Table 3. Mean comparison of traits under drought stress and humic acid and density
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Means with similar letters in each column are not significantly different by Duncan's test at 5% probability level
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Table 4. Mean comparison of traits under interaction of drought stress x humic acid

Pl joails slowi digy oy

S i Sogad ol 4ils 3 Ko Number of Protein
Drought stress Humic Acid Grain Yield (kg/ha) kernels percent
wythe ol 25 e 7553.38¢ 395.1° 6.97°
Optimal Irrigation Non-application
2 L/ha 9210.38° 388.77°¢ 7.634
4 L/ha 11540.5° 466.43* 8.93¢
97 Ay S 2yl e 6400.84¢ 364.65¢ 8.29¢
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UL 5t o5 53 258 e 5820" 321.87¢ 8.35¢
Stress at crown flower stage Non-application
2 L/ha 6023.74°¢ 345.44f 9.57°
4 L/ha 6200.75°¢ 360.63° 11.85%

Aol e L0 Jleiml o (o SSls g3 ool G s B gt jo 50 alie B> b ol Sl
Means with similar letters in each column are not significantly different by Duncan's test at 5% probability level

12000

i [] 60000 pl/ha [ 750000 pl/ha ggO00000 pl/ha
a a
D= 10000 -
2 £
oo
22 s000{ D . be .
- de e

3* T 6000 - £
%=

=
KR 4000 f
§ &
= 2000 -

0 T T
Optimal Irrigation Stress at 6-8 leaf stage  Stress at crown flower
stage

Drought stress  S.is iss
als o Slos 5 o515 g (Solud T e F1) S
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Abstract

Environmental stresses such as drought stress are one of the main obstacles in the production of crops
in many parts of the world, especially in arid and semi-arid regions such as Iran. Therefore, in order to
evaluate the effect of acidic solution in drought stress conditions on grain yield and absorption of corn
grain in different plant densities, an experiment a split plot experiment was carried out in a randomized
complete block design in three replications during 2015-2016 and 2016-2017 cropping years. The main
factor was drought stress with three levels (optimal irrigation, irrigation cut off stage 6 to 8 leaf and
irrigation cut off at crown stage). Subplots with three levels of foliar application of humic acid (control
treatment (no humic acid), 2 and 4 liters per hectare humic acid) and sub-subplots including three plant
densities (60, 75 and 90 thousand plants per hectare). The results of combined analysis of variance
showed that the effect of drought stress and humic acid on grain yield, 1000 seed weight, number of
seeds per ear, zinc concentration, iron concentration and protein content were significant. In drought
stress conditions, grain yield and nutrient uptake, such as iron, zinc and phosphorus, decreased but the
protein content increased. The highest grain yield (9580 kg.ha-1) was related to irrigation. Humic acid
spraying increased seed yield, zinc concentration and grain iron content. With increasing water deficit
in soil, the effect of humic acid application on seed yield significantly decreased. Grain yield and protein
percentage had a positive correlation with increasing plant density. In general, the results of the
experiment indicate that application of 4 liters per hectare of humic acid at a density of 75 thousand
plants under suitable moisture conditions can increase the absorption of the elements, grain yield and
yield components of maize and, in general, improve the production of corn.
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