Iranian Journal of Field Crops Research
Vol. 14, No. 1, Spring. 2016, p. 171-184

s e b
LA GiAy

Olpl =) Gl hy 4yl
WI-IAF .o TR Hla ) oyled IF wls

CJJS JJS‘L‘)& 9‘J'.>.-|‘3.>JS‘L¢.°J.3M\S 6}%‘}&5'}&&5%& 6‘.&&}&)}&}‘ B,
oo Jl i ys (Zeamays L) glals

A3 .. s J Y . ® o,
PP S g, Al cw — s o8 Ao = Slgs 2gyls
VA F/YD 35 b

AA\ZARVASRA YRR ArC

LRV

Obej bymas pac) STy (Va-Vip 9 V5=V e ) Bpan b pan pis) S g Gligeyon (b slne oloj 51 (s p o

» (Zeamays L.) gladls <)3 5, Slas slial g 5, Shas s (5,06 iS5 aded) 93 caindy o) ClS o8 g (0l 51 g i 93 5 i ] 5305
ol claSs s b B 5 s Coloul Syt gy (b i 5 (55508 i S0 0 WYY Jls o (otles] ysd bl
3 a5 oty (5 eS| S symsgh s ey s ol 9516 iy <l (6505 yal S5 by sl
3y Sas csly jlin g ccandy jd ashy dlass asly casdy dliws (M Had g Job iy glas)l il 6K 310,88 sl )S
P o0 AL Jgeme cuiS b o] o yieS g VOO b )6 (iS oS b ails 5 ,Shas oy pidis D90 I3 ize cudldyy (adli g aily 3,Slas « 559l
P50 By ploj ) Cuiliy (adld g &l jlia (jg Jg 09 (Sp Nt UA Bpae ploj b sy alls cis) oluss g Sy elis)] s )y s
g 45l 3, Slae «S3lgm 3, o ils i 59 Sy ST 1 el Cowddy S gt Bpuan g9k Ciudy p3 4l dlaw oyt gy ST Sy
Byne g 9 ) S cudlS b S joboay el canddty i ol 5505 CBano loj b aild 3, Shas oy iy 9 13,5 15 me 4 o > oy yadls
5 a8l yials ol g)58 Il ) 13 )5 Ve 9 0 clald b cuia wdapl jorb loj 3 ST Bpae 9 (S Ve B A alsge 5 (S g

oS S5 3 (V) Cuwl olS (550,L 5 Ay 4L D000 (0 5eiS
(V+) ohbSon 5 rodgn - (F7) col ()9 0 (olis doss (25
3y Shes (ialS Eel oy (putonjod VIV (6598 K390 (0)135
Wil 5, Slas (69 it (iul38l anly ya 515l & Lol cduts <))
WSy ials 1y o) Slae ials cde Wl bl yials o)
2 o o335 SIS 5o (S0 3905 G b o 5
J29)5" Slyime (ialS axih > Sy oy Ml Spsym
adojo 3 ) (NS oo (YA) Cl (gy9-0 G5 b cow
Ol 2 o9 T 5 il (L) Gl i 4 (235
S 5)9:b (il (alS g 03,5 (slaeils (58 (o | ey Al yo
TY) 22)5 o dild 5, Sloe idlS & yoie Colpd )3 90,5 0
S-S o pcenlio )3 pllo sladis, I agllas o515 )i
o) ddlion (o) M 90 pitas S bl S
e yolie 5 Ol g a bl awjiwd p Sl o dig cullS
3 @ sl e ysely ond plool cllllas (F) 15L 5o
255 18 blpd 53 9 akd) 93 9 S S L alal) 3 ity oS

cdl Gisliel aly 5 Sloe

23y b po 3 Jobrs ) B 3l 1S (5035

doddo

T 13 0y53 b @M o3lgils 5 alS (Zea mays L.) 3
Py ader e sl Sles pdaw )0 wwwVl 3 Slas g olieS
owels a0 5928 938lig) S & g LL(VY) 3yl )18 gl 4,
u.sl.\_c 0> 5 n_J).) e 9 L;ol.) LSUM'))?T)é J“J}’S u.,lJ& 3]90
Seplyl Joaxe ool 3y (il pre Jolos oy yoib
(¥7) ol 03,8 lag (6L ot
SlopiuwsS] 3 glalo 13 ad codldl Olpes & jlas
e 9y o=l SV 0] Sl 00 905 g pii Jlad 55 (5
gl Jb ) died (658 1 Slie &5 1> )3 (65)5liS” (Sl iye
S 5 o(F1) il U skia YVl lnl e 5 0352

ol olpen s oKy ol); LS (590s 38 (658> (gormadily -
Sloal ol pen sl ol Wbl pMol g cslyj 09,5 bl =¥
Sloal lpen g oKl bl Mol 5 el 09,5 Hbokiwl =Y

(Email: davanidavoud@gmail.com 1 e odin g8 — %)



WAD 5l o) oykods OF alor el sl 5 Slesiidofs s pds  \VY

EIE > 4l (b liee (V0] ML e (hanjp sla i
A paside dolojl 15 (V) 3,15 dade cud b b (Sodp bl
P 53 ST 2028 oloj b MalS” i g o0 (5 0590
L Jolow o sy S lacs bl cglas )3 p psgi] gos
ae onl gy el 31 02 (loed gy 015 5 0815 a8 o
33)5 (0 Il ol S50 el (S g &5 058 (0l L
ol PS8 53 gl 5 (5 Glalidl o p 2l cillas
45 gy pS s 4y SLadlos Sl am 5oy Ve g cdl Rl Jsle
oialesl ol (YY) 052 355 e ST &y (s ges b o s
5 oSl sLaggargs (3l Jybe loj s oy yolaio 4
izl g3, Shos 1y gl S en 1 g Bl (55T (iS5

SN cp g o g V¥ Lol y S UK (lash @y o Slae
2 S g 9 eS| slagge)gr (b slne ploj 5 cuils
D9 9 byl

L g5 9 9o

Slidos 350  Slidos ol ;WYY Jlo 0 islej] ol
Oygody Gl (b ped ) @Bly by b @lio 9 (555l
=SS aw b (Bolar ol oSl )b B 5 )9Sl ol
VP g an YA oLdlas jore  Liolol lysl Joe i 1)
015 @ly Jlod ABEITY 5 423 0 (oldlyia Jobo g (5, 4idd
Sk bagio il e i Ve bl byd s Sl ol i)l
3 S inlasl ol ol ol o Lo Y0+ adhais ,> 4L
5 o ZYVD oy DI () LilesT Joee SB bl oo
roliy gy (T 005 ppolie (25 pg) SB) i 7 OY/E
il olas )3 p)S5LS )3 p)5 e VA0 9 WIE e /0 i oy
Loplpacyze Ol g FAAL ol S glusl ojlas (SO Sl Colin
03gd e 40 dsyie SIE olwl (ol 4o dS iy uiesj oo ¥
5 Sl )5 555 sl 09,8 )3 o)l o g 40 slass
o 290 SLaygiSte 09y VIV 5 VID ey o 9 S pH
Ay byl ) 9> iy (55 i) o) S gy ol
L 2ald) oSt Ggap92 5y 5 i) o 5 SISj & )90
3 g 4t 93 Bpae g e pl ol (loj 3 Bpae Bpas pie
2 Spas idpae pic b wld) (xS s (190098 9 (de ] Horls
o yo > Byne g VsV alojo (i J il JuSUi5 Lo
sbaigegn 5 Jool 955 plgisa cudls (598Ul o9 (Vi-Vio
553 (258 Jele plgisas L)ygiSh Cjgods (inS g 5 (S|
908 Sawd 93 e Sllas pbol b o) (g5lwodlel b 48,5
P L yte Bl VO alolb 4 laaidy o> bl 5 oay
by sl paete Jolgd b s ©jgoa cils ad pbogl

slagbsy L yed klyd > S sl bg) Jb cnl b adl e
9 Oliice 45T g 4og 3y90 yob Lyl )3 adnd, 93 CutS' L 5 96
@) adsle 5, Slas )L iS4y ady (g9, jl S Joeo yois
Gy S ud (asuie (M) M o ilil aoys Ve Bl
Sy adyy GBI 51 Mol (i s & g8 LS culs
Jole & 2lon (slaady il g Bl B (6)98 S35 I (BU
(1) Sl 63L) dnwgs cdisieads (9 (10l )3 (st

Cood o cudS ey oblS by (ool jebbay b yuiS g
Lo oo (6y9-8 53 (li31(FY) dicid oo gmte 1y (6598 15
il e olS olgn (slayise 4 a3l S gtans Ji alS
b 905 9 4y (i S e BLS Glie A 51 (YY)
Wlgice Yool S gt (2 )5 SBpae (il (V) conl (55902
A ios Ay Sialst yd by oySlee g ady 1) (gy0d il gl
il i8] S gt bawgi puS gl )3 S xess ¢ atwlis
Sl 39)9 sl ol s Glal38l eyl (45 Wb o
CMlygl b 9 o)l @eas Boib 5l owisS g () D950
G295 & b Sp o A s B0l Gyglaer 5 cwdy IS 4,
e bl bl Feawl )0 &S 0y dgmg Sl pl 1Y 55l e
4o pialS )3 b pisS gt A8 (V9 V) Al e ccalinl
gy al3l ol 1y <ol s al3 31 b by IS
2 (F0) ol oad (S35 S gy B9y 23 330 5 Lido)lS
dinn P ABA e i g a5 b o3l (L )3 > dole]
Syco (F) 18 (o Jros 32 5 0 SS 0 3 Loy, (o
P oy aySles slial g0, Sloe (iol3 8l el S giow ()1
= g Sl g S (2B SBpae (VF) w35 558 Lalys
(Y0) 5,5 a_le (Triticum aestivum L.) pu5 sladowls 1,
5 039 ol sl i st ) o0l 45 Casl 005 3155

)98 G5 & LS oot )3 (oo sl (18 5 o S|
2 A4S Cowl 0l odaliie )l 09 >g lalS 0 pwST Folaw
o) Byae pis doy S pnS| (190y98 S pan (glaylas
(V) Caol a8l rals @)y slaS

4235 @ oS Ol 2 520> VB 2l e ()5
393 Hlide s a4y paS &l a5 dls o > ST Hlads L(A)
2 {B) 35S (oo 53k Al (15 @l )3 1) (oen BB 9 0y (0
w3 DNA o &3 ol 5 s Ltal33l b ol o _saislo]
15 08 Jass 5 10lgi oo &S il Ll shl diats o 1 Silo



WY o) o Sdes sljal g0 Sloe p CdlS (5951 g cramST g (i o S5 90,98 ST (w2

29 SUidled)S g mowils gl )3 p3b &) joxie iy 59y ) S
1 sl sl oy S 45 ¢ yobody 33,5 oo 3,Shos il cules
Sl Jols o5 3o (Y 5 1) 555 S5 s IOk g
L iy g9y il o Coud LS 0 p)36lS VFFF 5 Slos
ashy o, Slae iol3 8l 4o )d VY S )3 p 55l F55F 5 Slas
LS il s an Ylaisl 3 Shas ial5él ol ool il
g A5y iuliel g )b gy BlLb )y Sed lime LialS «ol G june
otaliEl g Bt oo g Ol Cln ) 4 02 Ay s drsgs
(¥) Canl 0391 550 Hluans 368" 51 oalatanl )3 (590 00
013 5y Slas 4 7Y o 3 5 (enS] Bl Jsloe o
Loy L ab 5,Sles o i &S gosbds (Y Jada) g0yl sime
Ll asls 0, Shos 308" g s il orle Gloj )3 (8L Jolne
 dm dzan 90 loj pd ST b Joloe b, j> 5 0/Y0
Cdls dald jlas b (Golis a5 Jl )3 3,5 oanliie ol pl y92l>
Mogsine 4l 3y Shoe 1 (38 i (S Jsloe Gloj oV Jgo2)
(Sl 038 e 59iS 1 duale 53 nyg0 )90 &S D9ub oyl LS
S35t 3 Johs s 5551 Un ST {A) 8l sumn
G 4y oo 03)9) Slgo J S L 5 pyeg il cla ol (0
51 55U oo asly 5y Sles a8 ol (Ui tmoi ol ol
9 OpsS g sLaigeygn (b gl ploj g S o5l it
9% 9 Jgore < (65 93 52 )3 () Joi) €85 )15 (]
S o3y oS by sal Candds o pl Horbs o 53 CyeaS]
2 oS g b Jgdome b dild 0 )Slos jlade oy yiiin o, oS
odnliie waiy pl yorbo (loj 53 (ST Bpan g (Sp Ve A A po
g Cetls Sl Bpan (9§ (S 2V BA Gloj 55 (S g
2 S g b Jaloee b1y aily 5,Slas o ieS adyd) 90 CudS
it 2l 9 Sl dms 4t 93 ST Bpan 9 (S P LD A pe
L g)ls s ccis jo ash o,Slos jlade (pyieS pismed (Cudld
93 oS Bpan o (Sp Ve UA ds o )3 S gt (8L oo
A b S bl () JSK5) Aol cawddy wudo ol joals 3l dmy azém
b hlie 51 Gyl jlpaS )0 1y (6)58 Jood Al o oS i
(YY) s Giolidl La e wST ofagds (LS (sla a0 ysn S50
o slid (pddeds 1o (S Ul ()39 15 L a8 g
S Splie adaie (ndge ol g 1)l 93 9 S oy
G (V) aimd o Lial38l 1y &by 5 Slas 5 00905 5 SYsbo
(V giz) 4 Sz 7N s )3 aisy L)) g9y 2 S

Dy y o lw d Bos LiasS oy )b dde dw g cuiS calises
Sy b ol (S jlee U dw dsge 348 0 5 &5
Ly dlols .35 yto i Jsbo & bl Lad gy Jolds olo]
sl )8 5 Ay 65y d) S S ol > ) s,
Gt 5 O 9 09 yRe Bl Y5 Ll ddad) 93 gy 53 9 VAL
> el LS ) iy VB -+ bylo (oled (6l g o515
U»Lwl).: 9 uL/.&J LD:)Lo.u PLQJ PN u_"-)).«a.n .)95 ).:.)LOA Dyé\.djam
6395 Jsop G (wliiSE olojl dnogs 5 S (yg0]]
(g 2 ookl posgal Clind p)SelSYe e 5oyl p)Sols ¥
395 S 9 (5908 355 pow S 395 el Bpae 4 (6l
SnALF alspe )3 S ©yp0 gy 395 okiledl pow 93
Josil 5l a plgl 2w &gy o glacile S ab Bpae
5 onS1 s y90y9n Olyieds it sl ik g el gy
P pySlo 0 g Ve clale b i &S b oolatwl i g
2 Osasn 9> bl juin cdM e ad (Bl Jglre s
sl slodle Sl baygeygn yide o polate 4805 > il
A eolawl TS doyd -/ Cas b \Y' Ry ro‘.S L (090 9
Coge B35 )l Vo (5 Lol yen oo O L 35 aali lals
U Sl o g dedygd 55 dlgas 3l opmo 5 5l (655 gl>
Al adly 2939 Jolore dips ids s awlie yloj Gl s
sl b plosl Ol g8 b lojon laigaysn (il Jlone
13 a0ty 3las (b b M Jsb gy glisy) lio (5 S5l
Blai b gy Ve aly i g 9 b )y S,
a5l 9 48 pbsl @57 2 )3 @yeyio & paw 5 bawg i3,
ool ash 5y Sloe Gl oiwd dluwgdy M 51wy 0,8
5 ylel Slwle plssl (gl 13,5 e 2o p3 VF Cagb,

A oo lazl

b))y 8 el ool il cou 70 paw p il 3,Slas
LS > 5 ¥R u&\_..ab‘_]wpwf‘_gﬂlbu] O eSS
aos Lol 38l o 5l i a5 pm bl (Y Jgis) del canday

1- Tween 20



YD 5l O ojlods OF alo oyl pl oo ly) Glesirgy 4 pis  \VY

o Olio (59, y2 CulS (5951 g (ST g (e i (S (190,98 51 (512 il ylg @525 —Y Jgaa
Table 1- Analysis of variance for the effect of planting pattern and growth regulator on different characteristics
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ns, *, **: Not-signifacant and significant at the 5% and 1% probability levels, respectively
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Table 2- Mean comparison of the effects of auxin and cytokinin hormones and planting pattern on different traits
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(Planting Pattern) cuiS (¢oSl

4y S Ridge Planting 4.09b 151.74c  13.26b
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556 s pﬁgggxg 755 178.8%  16.06a
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4.05b 14.14a  38.35b
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(Time of cytokinin application) S g B yas yloj
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Two Weeks

5.25b 163.94a  14.86a

day A0 9
: 9 Later

3.97a 13.87a  38.36a

212.92b  36.46a  23.87b

Aib e 5SSl glasely sz 9051 b (P<0.05) o e M5 (glyls (gt o 53 S yiiie gy b dlael
Numbers followed by the same letter are not significantly differentns (P<0.05), using Duncan's Multiple Range Test.
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Introduction

Maize (Zea mays L.) which belongs to the Poaceae family is the third important cereal crop of the world after
wheat and rice. Salinity is one of the major environmental factors limiting plant growth and productivity. Maize
is sensitive to salinity. Planting method is a crucial factor for improving crop yield. Planting methods in saline
and non-saline conditions are different. Kinetin is one of the cytokinins known to significantly improve the
growth of crop plants grown under salinity. Indole acetic acid (IAA) is also known to play a significant role in
plant tolerance to salt stress. However, little information appears to be available on the relationship between
salinity tolerance and auxin or cytokinins levels in plants. In this respect, the objective of this study was to study
the effects of foliar applications of cytokinin and auxin hormones on yield and yield components of grain maize
under different planting patterns in saline conditions.

Materials and Methods

The experiment was carried out at Bushehr Agricultural and Natural Resources Research Center, Dashtestan
station with 29° 16" E latitude and 51° 31" N, longitude and 70 m above the see surface during the 2013 growing
season. Dashtestan region is a warm-arid region with 250 mm precipitation per year. The field plowed by April
2013 and then prepared and sowed by August 2013. There were five rows with 75 cm distance. The experiment
was conducted as a split-plot factorial design based on complete randomized blocks with three replications.
Planting pattern (ridge planting, double rows of planting on a ridge in zigzag form and furrow planting) as the
main factor and time of cytokinin (0 as a control, V5- V6 stage and V8- V10 stage) and auxin (0 as a control,
silking stage, two weeks after silking stage) foliar-applied was considered in a factorial. Cytokinin (Benzyl
Adenine, Merck) and Auxin (Indole-3-Butiric Acid, Merck) were sprayed on the entire plant in the evening with
concentration of 50 and 10 g. I'', respectively. All morphological and yield component traits measured on 10
randomly selected plants of each plot. Yield was measured in 9 m? for each treatment. Data analyzed using the
SAS (Ver.9.1) and comparing of the means was conducted using Duncan’s multiple range test.

Results and Discussion

Results showed that the planting pattern had a significant effect on plant height, ear (cob) length, ear
diameter, kernel row number, per ear, kernel number per row, 1000- kernel weight, biological yield, grain yield
and harvest index. The highest and the lowest yield obtained through furrow planting and conventional planting,
respectively. Applying furrow planting, resulted in water use improvement and reducing side effects of saline
soils

Cytokinin application in V8- V10 stage produced the highest plant height and row number per ear and the
highest 1000- kernel weight and harvest index was belong to the application of cytokinin in V8- V10 stage. The
maximum kernel number per row was obtained without cytokinin.

Auxin effect on 1000- kernel weight, biological yield, grain yield and harvest index were significant
(p=<0.01). The highest grain yield by a mean of 6.57 tons.ha-1 produced by time of auxin foliar-applied in the
silking stage. It has been found that both auxin and cytokinin may have a role in mediating cell division in the
endosperm during the grain-filling stage. Therefore, these hormones might regulate the grain capacity (sink size)
for the accumulation of carbohydrates. It has been found that IAA actively participated in the mobilization and
accumulation of carbohydrates in seeds. Auxin and cytokinins hormones are also thought to be involved in
regulating the sink strength either by mediating the division and enlargement of endosperm cells or by
controlling the import of assimilates to the sink.
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Conclusions

The results indicated that the foliar application of cytokinine and auxin hormones counteracted some of the
salt induced adverse effects and improved the maize yield .Due to its effect on diminishing salt aggregation in
relation to ridge planting, furrow planting, prepare semi saline and saline areas for growing crops. It is concluded
that furrow planting with CK application in V8- V10 stage (50 g. I'") and IBA in silking stage (10 g. 1) reduced
the effects of salinity on plant and produced the highest grain yield.
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