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Effect of Zinc and Auxin Foliar Application on Grain Yield and Its
Components of Grain Maize Under Water Deficit Conditions
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Table 1. Meterological data for Varamin Agriculture Research Center for April to

September 2006
ol Sl Sl sles Kl Sl sles ks
(reds) GIE sl (1 8 )
Month Rainfall (mm)  Mean Min. Temp (°C) Mean Max. Temp (°C)
April 21.5 15.3 30.5
May 0.5 18.0 35.0
June 2.9 22.3 39.4
July 0.0 22.3 39.3
August 0.0 17.7 35.2
September 9.8 14.5 30.1
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Table 2. Chemical properties of soil

Ges ¢l Js pH Colda o gk i Sl ga oS sl Y o1 K 33 o
el
Soil depth Conductivity T.N.V. Organic Soil texture P K Fe Mn Zn Cu
ds.m’ carbon% (mgkg™") (mgkg ™ (mgkg™h (mgkg ™ (mgkg ™ (mgkg™h
0-30 7.6 3 17 0.72 Loam-clay 300 4.4 11.5 0.42 0.5
oSl Calies gl (K Slas guas ¥ g
Table 3. Physical properties of different layers of soil
5\:-&“.9 5\5—;;3\.1):&‘)54.4): 5\:—(;3\: u.p}.,a:urf 6\5—(;.3‘519)@}}-«\«0)3 )bo:l.é:’.dd.!&g.‘-
% Particles in soil texture s ol % Soil moisture as percentage S Gas
_ . . of dry weight . .
Soil depth Soil texture Bulk density Vil @ e )
(cm) (g/cm3) ) (S e 1
o e o 2% A s b Available
Sand % Silt % Clay % Wilting point  Field capacity ~ water in soil
profile (cm
per meter)
0-30 12 54 34 Silty-Loam 1.47 10.60 22.25 17.12
30-60 26 48 26 Clay-Loam 1.46 10.80 22.75 17.44
60-90 40 40 20 Loam 1.42 9.90 22.50 17.89
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Table 4. Summary of analysis of variance for grain yield, yield components, grain protein and oil content in maize as affeded by folair
application of different levels of Zn and Auxin in water deficit conditions

MS. Sl pe Sk

4= 6l s Slas D3 Als Casy sldes sy s 4lls sldws Gl Sl58 O3 Gy S Aoy &l Gey) do s
@357 N
SOV, e df. Grain yield Np./;)f N?. \())Vt/‘ ngla)lin lov(\)f(e)igﬁin Grailg %r)otein . Slrt%innt (()(1)}) )
grain/row (9) g
Replication O 2 28522538.17 14.37™ 7.00™ 217.98™ 0.005™ 0.19™
Soil water deficit (SW) Sl oTams 2 9427347527 3.59™ 4.79™ 1224.4™ 1.86" 552"
Error (a) () gl 4 998467.2 7.37 5.44 213.2 0.041 0.088
Zinc spraying (Zn) G pas Shdgee 3 15584556.37 10.81" 145.77 2041.17 0.85" 1.07"
SW x Zn S35y b x S LT 55u8 6 1733657.3" 537" 1075 563.8" 0.40” 1.08"
Auxin spraying (A) ST A 2 1363345497 87.81" 349.8™ 16073.2" 0.201" 0.19"
SW x A ST il S LT sps 4 465904.7™ 3.48" 5.56" 442.3™ 0.56" 111"
Znx A oS sl X o5y pate Sbdse 6 3950224.8" 47" 38.9™ 494.1" 0.48" 0.43"
SW o Znx A ST 5 sbs ¥ 635 Ao x &S O 58 12 573661.5™ 0.81™ 472" 206.0° 037" 0.97"
Error (b) (O sls 66 278021.1 1.06 2.003 27.92 0.043 0.05
C.V. (%) () S s sy 5.91 7.95 3.77 1.19 3.06 4.27

* and **: Significant at the 5% and 1% probability levels, respectively.

ns: Non-significant

RS }OJ@}\@G.&)))‘)@.&A%]SQZ** 5*

)\)J;&A J,:.G ns

Fra



WA Jlo oF o led OYO-Y e ” 5y 9 g5 (81034 dlxa”

@Tg%‘ﬁ)’JSi’&yj‘.@\&:
ses an g el glad o SUse LSKas
s Jdd i 5 cpd b e
ﬁdﬁs}ﬁ‘*"\-‘”cﬁyﬂbwéwﬂ
.)‘5)‘5@
35S 5 5 o i 5 Ds ol ik
MJTQ";@HU’J—Q‘*‘;{QT
ar 315 A ol S e b (S35 e
2 5 a8 L olE O el e oS (5 o
5 U o w53 5 oy e
A5 50 o 1 asls slaws Ul s S8
odalin iz ¥ gl plol o dns
Jj‘jéﬁjfa_;ﬁu_.&b’d;lxﬁjhfnjf@
2T 35S 5 (S5, e oAb ghoee filaze
OL‘)')J &_JTJ}-‘JJJ_Q‘J QLL_, ‘53"*
SRl ) e B s s Glables ;S

)s)JL_{Jriﬁ__;"ﬁJ__S\ju_sjo;b

J‘)l — R 5}’.’.»3&.6[ <‘)Q):>
Westgate and Boyer, 1986;)
Schussler and  Westgate, 1991;

Sy s s (Boyle et al., 1991
Olis 55 (Schussler and Westgate, 1991)
b S Sl s sl Cailes 457 Lsl
3508 b SlEdles § Olej 53039, % 0,93 &
JolS ke 1y asls LSKas ds g alge OT
Slallas o) ol 4 a5 L Cot e (i e
chaj_,SCjLW)aqf.s”@)wlﬁ
23 ol T el b 0 ol go o 4y olS

¥F-

335 0,33 07 43 (6 iy 6Kt 03be
Slasles s adls 5 055 L adkal) 5o
O+ 3365y S 5 Ol g ELJ s
L f g oslinal JB Cusb) alis Ao
b YL oSSke ¢ 8 YAR/D 5 YAVY KL
Joole sdaze gl 51 @ a5 b tisls 0L
Sod s adls 3, Shes JialS S s Lol
I s 4l slaws 2l 51 AU edes Hob 4
S 5 U G xS Wl S8 03 5 Sl
Nesmith, 1991;):4,_:?@ BT seuS
and 1991;

Schussler Westgate,

o=l 345 (Nesmith and Ritchie, 1992
5, 8es gl a8 uus $ salin 5 anllas
ez K15 O 35S 5h o
3 S 9y At )d Sl 93 o s )3
ol Jlas! sla,les adS” il 85, Ao s
(Gheisi, 1988) 25 alal, ol 53 55 e
Sliw 1) golT Cadies slaj s I
s ian b |y Gl ls Sy S
Sl s e K5 S 5l e 505 1S
o J_f == (Ali and Mowafy, 2003)
> Nas 1 S35 paie (S glove & L3 505
e Sl e plal oS S Sl
Jols (IS oy (sby 25 Vgl kil
S Sloder (5 s 9 80
=T RS e s s e i | (U3)
Ly =255 Olme 5 25311y S 9 g dm o
SRS s a4 das e el
L adlin )b o (Jsbo o o8 50 OT Jouly



53 pais Sl slous I

phs 5 2T L (il Jplows a0 o LS
535 g p oyl s 55 B Ul
pe 1 L il o LT e S sb S
Slama JLESI L 5 5w S oLS s pdmns
Lo ys STy Conl dils dezie 4 (6 jm 538
55 0lse a0 s gy Lo ys g 4l s
Jlows ol Jlas & i S s
SleaSTly sk Cadies ol 5 5 S
ol 5 bkl ys aSc sl Ol 1, g sl
22 2T 23S Ll S 4S5 D
5 4 5= (Paulsen, 1991) ol S
L Ser 5 Loyl bl G pli s
2 sz 5> ( Pardia et al., 2007)
iy olS 55 55 adex 5 A4S Sliw
&iq_zu:;s\,,n,y}pdlcbdmf
P28 GRS 15 e ob S 050
G e 5 Jraoin 555 STy
xe g glite Hlaw alaly pl 53 OT 35S
S
sl X T 558 o e i
S 3L 15 SE Ca )y ails 5 Shes S|
835 e 5350 e > St slizl 55
Ol g 0315 51,5 50 Coms |y asls
WS 555 Glojldsl an 5, Shee glim| Ol ks
33,8 wils 3, Shae Hls ime Sl ki o o
553 BB eSS les pl b alaly 53 (7 i)
G908 s )3 Sy p 0T Soslie )
s o sl 55 4 (el ails
s 2L

FF)

23l LS5 adly eily 4 LS 506 5
pe sl 5o Comdy () &S il Cews I,
Lol (0 Jgds) ud sdalice 5L J s
S50 NS 5 5, Sl L (L s
48 33,8 IO 5 4l sl 3 Sl ol
i ol ag glows 1 3 Yzl alia
el o 5 5 b Sl ea OT 5 &Sl T wlie
LSS O 35S 514 035 0l (glay
3508 oo ol 5
Tsb i Sl S Sliso a8
S5 5y pase (A shoa X T 3 S
Py 33 4S5 (dSsls Qlis (gl e
5 S (L Il ot 14l 5 Slas
Proabe b, e 55 53 55, S
ngb,cb,wguﬁo,um&\sw,;
Sl 5,15 5y s ad s e o3 Vo
RS Sl ol o 5 s 5 Shes
Ol eds gy andl. Wsls OLES 1y plie L &
T slad 5 adls 805 5 g Ao
234 b S35 pais (Sl shoma x DT 5508
GFso e Lidal) p305 s 5005 Sgline
ol I3 g i |y byled o OVl il
(Gheisi, 1988) & sl asl LSS ol &S
Ols = 69 3,0 Clle (63L 394> U
Ly crisp Aoy o 0T A5 (M 53 a8 5 505
S dade 2alS 1y s, Ol 5 il UL
ot 03 DT Jeily 22 s oty
U pdon el 5 U ablin e e
5 D s S 55 a4 55, e L



WA Dl oF o5les YO-Y il " 50 9 Jl@ (£ 154 dlxe”

Sy e S some X OT 3508 flize 1 Cos Sy3 Slis 1 & 6l :S0Le awlin -0 ol
Table 5. Mean comparsion for some characteristics of maize as affected by water deficit X zinc spraying

ST 55008 & s 4l 3 Sles a3y 3ldas A 5 4l sl als 58 0j (1) &ls 55 (L) wls oo,
S s 2S4S IN 53 als Cas, 5
(ESa
Water deficit . Grain yield No. of Grain No. of Grain 1000 Grain Grain protein Grain oil
levels Zinc spraying S 5Py dslowe (kg/lz,a) Row Per Cob per Row weight (g) content (%) content (%)
50% Zinc Sulphate S Ol g 10930a 14.22ab 40.89a 297.2a 7.25a 6.22a
Zinc EDTA sy os 10750a 13.33abc 38.22cd 294.5a 6.87bc 5.14fg
Water Spraying T 9762b 12.22¢d 37.56d 266.2de 7.06b 5.51bed
No. Spraying Sbdse 05 9100c 11.56d 35.11e 276.6¢ 6.72cde 5.18efg
Zinc Sulphate Sy O g 10510a 14.22a 40.44ab 286.0b 7.02b 5.70bc
. Zinc EDTA s, o 10450a 13.78ab 40.0abc 284.2b 6.88bc 5.81b
o Water Spraying <7 8987c¢ 13.11abc 35.11e 264.4¢ 6.56de 5.44cde
No. Spraying Shddes 0 8215d 12.0cd 34.44¢ 267.4de 6.65cde 5.34def
Zinc Sulphate Soy oW 7298e 12.44bcd 38.89bcd 272.6¢cd 6.59de 4.68h
. Zinc EDTA soNs  T271e 12.44bcd 38.0d 271.0cde 6.51de 4.99¢g
e Water Spraying o7 7149 12.89bcd 37.11d 269.4cde 6.79bcd 5.16efg
No. Spraying bdslwe 054 6615e 12.89bcd 34.89¢ 276.3¢c 6.47¢ 4.65h

I (5l e O 10 Jlaz| a3 STl O30 oolasl p diteos wlie Cos > (gols 45 Ost o 5 ola Sl

Means, in each column, followed by similar letter(s) are not significantly different at the 5% probability level- using Duncan’s Multiple Range Test.
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Table 6. Mean comparsion of some characteristics in maize as affected by water deficit x auxin spraying

Suﬁghr&c})@ sy slda A3 4l sl als im0 (1) &ils 59 (L) &ls s,
IM s als Cassy
Water deficit levels No. of grain No. of grain 1000 grain Grain protein Grain oil
Auxin =51 Row Per Cob per Row weight (g) content (%) content (%)
Auxin Spraying eS| oy gloma 15.00a 40.83a 304.7a 6.798bc 5.276¢
50% No auxin Spraying A glos s 11.67¢ 37.83b 291.9bc 7.026b 5.457bc
Water spraying ST L il sl 11.83¢ 35.17¢ 254.3f 7.302a 5.801a
Auxin Spraying eS| ol gloa 15.33a 41.33a 295.0b 6.679¢ 5.396bc
60% No auxin Spraying A gls s 12.33¢c 37.5b 279.7d 6.964b 5.577ab
Water spraying ST il s 12.17c 33.67d 251.8f 6.694c 5.745a
Auxin Spraying S il shoes 13.83b 40.17a 288.3¢c 6.702¢ 5.225¢
70% No auxin Spraying s sloee ps 11.67¢c 36.67b 271.9e 6.638cd 4.729d
Water spraying ST b slos 12.50c 34.83c 256.8f 6.427d 4.643d

g N [ SIS UCE O3] bl diteen alie g > gl & (gt a5 (oo Sl
Means, in each column, followed by similar letter(s) are not significantly different at the 5% probability level- using Duncan’s Multiple Range Test.
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Table 7. Mean comparsion of some characteristics in maize as affected by zinc x auxin spraying

4l 3 Sles sy oldes A als sl &ls )i, 0 (VARYEN- 0 () «ls 585,
2 (‘;}1:9 I 5s ails 3y
O
Grain ]zrield No. of grain No. of grain 1000 grain Grain progein Grain ogl
Zine S5 Auxin S (kg/ha) Row Per Cob per Row weight (g) content (%) content (%)
Auxin Spraying ST o dss  10650a 16.00a 44.44a 309.8a 7.34a 5.68a
S5 W g

No auxin Spraying sl pae 9805b 12.67bcd 41.33b 292.4b 6.93bc 5.53ab
Zinc Sulphate

Water spraying STl abds=e  8280de 12.22cde 34 44ef 253.6e 6.85bcd 5.39ab

Auxin Spraying ST obdgs  10300ab 15.56a 42.89ab 306.5a 6.85d 5.26bc

G5 S

No auxin Spraying gl e 9880b 12.22cde 38.67¢c 286.7b 6.59bcd 5.23bc
Zinc EDTA

Water spraying STL abdsks  8290de 11.78de 34.67ef 256.5¢ 6.82bcd 5.43ab

Auxin Spraying ST Bhdgs  9095¢ 14.00b 39.11c 279.6¢ 6.67cd 5.21bc
ST (3ld e

No auxin Spraying Hd e pde 8504cd 11.78de 36.22de 266.8d 6.98b 5.53ab

Water spraying

Water spraying STl abds  8299de 12.44cd 34.44ef 253.7e 6.77bcd 5.38ab

Auxin Spraying ST bl 8004de 13.33bc 36.67d 288.1b 6.31e 5.05¢
Hhd shoee Ok

No auxin Spraying o e 7660 10.89¢ 33.11f 278.7¢c 6.74bcd 4.73d
No. Spraying

Water spraying STL abds=~e  8267de 12.22cde 34.67ef 253.5¢ 6.78bcd 5.38ab

Al gl sme DLt 10 Jlaz] d"’“ 23 Sl Ogesl el gt wlie Gy = ghils &S Ot a3 (ol Sl
Means, in each column, followed by similar letter(s) are not significantly different at the 5% probability level- using Duncan’s Multiple Range Test.
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