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Table 1. Chemical properties of soil in farm soil

S)10 52 diged Bos S Sl g lan 7. R o By BL
(Soil sampling . (Electrical o o (Fe) ) ®)
depth) P conductivity) aohon 1 3
cm) ds.m™) (%) (mgkg™) o Sols’ »2 0,5 o
0-30 7.5 0.75 0.92 10.2 320 9.0
31-60 7.0 0.50 0.45 8.8 268 5.5

Continue Table 1 ) Jgus aslsl

S0 diged o
(Soil sampling
depth)
(cm) (B)ys (Zn) 69, (Cu) o (Mn) 380
(mgkg™) (o595 )2 o5 Shoo)
0-30 4.2 0.94 8.2 13.1
31-60 3.9 0.75 8.0 12.2
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Table 2. Analysis of variance of yield and yield components for effect of zinc and boron spray

158 ySlos S ySldos iy 1o slass . ) ) a0 P
y e s podle gy cdile sy 5 al e oy Spghw  dlokd oot
T (BCon)  (ZnCon) i (TKW) (LAY (STD) e
(YLD) (PYLD) (Seed P) (K/R) (d.f.) ANOVA
ok
0.001™ 0.16™ 02™ 0.02™ 0.001™ 0.02™ 0.03™ 0.01™ 0.88 ™ 2 Replica
tion
$93995
5.00%* 146.24** 9.24%* 10.62%* 0.28%** 122.1%* 110.1%* 1.03** 32.44%* 3 Zinc
Fer.
2095
5.82%* 51.88%* 45.47%* 3.25%* 0.15%* 102.1%* 105.1%* 0.93%* 16.3** 3 Boron
Fer.
»X &9
0.5ns 0.93* 1.42%* 0.41* 0.02* 9.54%%* 9.50%* 0.08* 142" 9 xBoron
Zn
U
0.51 0.38 0.29 0.12 0.002 2.31 221 0.03 1.32 30
Error
o b
8.26 2.22 5.51 3.47 5.25 3.95 5.6 4.66 4.29 - P
CV(%
)

Aol oo o/ o0 g +/+) Jlodo| zbaus 13 510 Sxo o o jud ol 55 4 ¥* o F s
ns, * and ** | Non-significant and significant at 5% and 1% probability levels, respectively.
STD= Stem Diameter, LAI= Leaf area index, TKW= Thousand Kernel Weight, K/R= Kernel per Row,

Zn Con=Zinc concentration, B Con= Boron concentration, Seed P=Seed protein content, PYLD=
Protein Yield and YLD= Grain Yield.
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Table 3- Mean comparison yield and yield components for effect of zinc and boron spray

3,5 dos 5 Slos o9 Sl olass TR s . .
il ol adlw a8 .
&l " ol : yoails &l aw (treat) ,Los
oo Seed B Con b (STD) .1
(YLD) PYLD P (mg/kg) Zn Con Gydy (TKW) Sy @mm) (kgha™)
1
(t/ha) (tha™) %) (mg/kg)  (K/R) @&n (LA
787¢g  0.70h- 8/87gh 7/20 hi 24/60h 32.2¢- 264.2¢- 3.23gh 25.28¢
i j i i Zn;xB,
810ei 07 8/92gh 10/27¢d 25/3gh 35.2¢- 265.2¢- 337th 25.75¢
] i i Zn;xB,
8.46e-  0.76¢- 9/06fg 11/47b 25/73¢ 36.8e- 266.8¢- 3.50¢-g 26.31de
g 1 g g Zn;xBs
760 i 0.65] 9/56i 13/17a 21/80 i 33.1 i 263.1 i 3.13h 25.00e  ZnxBy
. 0.75¢g- 35.2e- 265.2¢e-
8.10e-i ; 9/25¢f 8.00gh 25/73¢ : . 333fh 26.22de
835e-  0.77gh - o47de . 36.3¢- 266.3¢- 3435h 26.69¢-
h h g e Zn,xB,
g72de 03318 9/50e 10/90bc 27/90e 37.9de 267.9de 3.60d-f 27.20b-

e Zn,xBs
7.72hi  0.68ij 8/81h 12/83a 22/40i 33.6hi 263.6hi 3.17h 2530 ¢ ZnyxB,
gs7ef  O87et 10/17d 7/80g-i 27/83¢ 37.3¢f 267.3ef 3.57d-f 28.20a-

d Zn3xB,
921cd  004de 10/19d 8/43fg 29/63d 40.1cd 270.1d 3.80c-¢ 28.54a-

c Zn3xB,
9.60bc  1.00cd 10/48¢ 10/07¢d 31/13¢ 41.7be 271.7be 3.97bc 28.57ab  ZnyxBs
783g 072 9/19f 11/67b 26/1fg 341e- 264.1g- 3.37th 2552¢

] 1 1 Zn;xBy
9.29¢cd  1.05¢ 11/27b 7/60g-i 31/10¢ 40.4¢d 270.4¢ 3.93cd 2920ab  Zn<B,
10.00b  1.14b 11/33b 6/90 i 33/10b 43.7b 273.5b 4.17b 29.60a  ZnyB,
10932 1.28a 11/81a 9/07 ef 34/80a 4752 277.5a 4.50a 29.682  ZnyxBs
8.00fg- 0.76¢- 10.48¢ 10.80bc 29.93 d 34.8f- 264.88 3.3f-h 25.90 e

i i h ZnyxBy
A0 33 gomy, Jlosi! gdaww 30 SIS (glaiold iz 59031 wlw! y cdicmd S yidno Bgyo (51410 4 b puilao (ygiw B 4O
.u\-‘)‘u\)‘ 6)|'>t5;"° QsLéJ

Mean in each column followed by similar letters are not significantly different 5% probability level,
using Dancan's Multiple Range Test.
STD= Stem Diameter, LAI= Leaf area index, TKW= Thousand Kernel Weight, K/R= Kernel per
Row, Zn Con=Zinc concentration, B Con= Boron concentration, Seed P=Seed protein content,
PYLD= Protein Yield and YLD= Grain Yield.
Iny Zny Zng 37Ny 55, 595 S pao (3o jlod 1 853l cad oy 0,55 YN 9 V/F Y jlado s (59, 995 S pan g
JLss o
Zny, Zn,, Zn; and Zn, include the without fertilizer and use 0.7, 1.4 and 2.1 kg per/ ha of zinc
treatments.

By By ¢ B3 9Byt/F oY w30 5355 Span g Span 9o jl o jlee b i jLS 53 0,55k 4/
By, By, B; and Bn, include the without fertilizer and use 0.3, 0.6 and 0.9 kg per/ ha of born
treatments.



e ©1100108 (50) 13 § 159) (DL Jolas 136 o)an g (syiw

ol 38 g g ails s Shae (alls Hl5a O3
Ol SKan 5 bl b uly e 5 .ol
0L 5 JI$LsS 5 (Tahir et al., 2009)
A5 el iyl 5 S (Kanwal er al., 2010)
asls lpa 855 5 IO e cails Jsb 2l
30 sy sldie OB ae Hlad >
Od) ol Slas 4 Coed (0 J s
503 5 (G5 358 e

G0 35S D s sl S
AU 0 s 3 s ge g5 DM i
ol Bl L s sl QLA (gl pae 5 o
Su e s 30 53 S5y D e Hld i
o3 by OLas Elsal 55 ou3 als 53 5 g ge
S coul odial s iz plw 55158
e 5 G, obe Sl esli
ok 03 s Sy e Il el (g,
Soleimani ) 553 . als 5 Shase 2ol
letal., 2012

Sls Jgame 5 05 5 sl G i
VY O ae slmlad e i b
2 SIS NS pan X 555058 0 S 5kS

J:pf)_lcs\‘/\ g_éj_ﬂ,a.a‘jj_fbj_i_)l_llg.h

<3 olS 53 Gy e o3 sl
s LSis 5 6,8 IS Obey dsb ys &S
ey ale e ol Sl s e s o3
352 dng dn il el olS e el
b g D5 e i 1 e
b gasly JSis s e s )b Al
055 5ol Rl a4 o nl 00 S e
s Shes a5l el 5 dabal s b 4l
Sy cb_m A=l yo ooda s
(Siddiqui et al., 2009)

slasled an alls Hlim 035 (p 2l
VNG pan X 55058 0SS YN G
YV e 5 35S LS o0 S5 LS
b S e gy 258 LS 5o p S LS
5l dsb GBI &ls e 055 il
S geeen I 3 15

2 Jetd 5 Sy pole G L
Ol Ly K huy ole plu Ol sl

5 I s asls sl Slaws OF 5 0 s sl



\ey 1RQW Gus) § 130 PO s)lasd « elds Jbw — £l eolc )» Jhag)y alas

S5 kS 50 Shee Gl 5 olS o s
s S mshm 5 SRy ole AL
oslewl &yd @lj-_a 03 ohd e & 50
=S Al gl re g, ole byl
5SS ke (S5 slaste
Al o Ll ALS OV ame oS
s 5558 ien (Jaleel ef al., 2009)
el Dy a5 Gy Jsde Oy
Sedi g 3y Shas Gl 55 s ol 580

.(Kanwal et al., 2010)
2383 ol AL ke plil S sba
ool 5 adsl ad> e 55 5o o3 ke 4
o bl Al Eel 3 ol A
Sl Ly L Gas 50 050 0 D05
30350 Do, s Gaes 5 03 S glaady,
s obe 5 O iy e 4 506
By e I R D e
slaslg gads 51 a3V Sose 4 el Dy
@I S 5 (o5 3 Shas Ol 5l B e

CM‘ )‘JJ}P'-J.‘:

o3k eV .3 S Gl (g8 s
Dl Sldie 1 i Ll ol 3 S
LS iy e ad> 0 93 03 555 35
5 oS e Ll s 86 ae b
355 G an Ll 5 5 203 adls J e
(55 255 S 53 p SASYN) e s,
355 G ae 05l ) dald jlad 4 S
el =3l 9 A2 55 14/0 su > ;5 (5,
Sy Ao 3 YAA 550> 53 55 0 J guames
S0 35S VN G e Jled s Caxss )
Sl 355 JESa 53 o SkS 1/ paa X
o SIS s Jpee 5 4l 5 Sles
Gl_z B9 do 3 AY/A VIV L Bl o 5
Jolas 5l s oS elKin oS 5l LS Gy
o=l 5 Al Db el Sole Ol
23800255 S pan jpam 5wl Ol
CadeS Sl ol ol sl sml a5
glelal Lo, So b e oS
O I A BN
(Ghaffari et al., 2011) 5,ls JlsSean
Khalili Mahaleh ) a5 5 ad>e LI

u\..;_) L;‘)J (.JjA.; &)\ﬁ (and ROShdi, 2008



e ©0100104 (59) 13 § (59) (DL Jolas 136 o)an g (s)aw

9 a0 e S Sl 5 el o
slassly mlw 5 ol 3l ey (g0, ke
ot a5 L plple gl e (B
Spdoen oy 3 Shas Gl 5 edal ot
3 sdse 5 slass ol g8l gbla s
a0 53 05 o 5 Sy Jgdome 35S ok
= = ST S Y W PR N G TSI 3
3 gl oslaal
S Sl
SO a5 i 5 olemn 3l st
Sl 5 e e 03 Balo L jepS edigs
ik 53 byl ool gl e g

355 SOl Sl S e 8 e S

S 7S e
O il i 5 Oliul sLasl
s da YpH b Sal o5 5l i 5508
R e 5 S gy poble ) i
Ly oo el Sl ll b pl il o )
o5 3= SosLAS il N pame LS
325 S jla s Db o iS
5y il e 53 Adl e J geaa 5y
obe Ol s gl SV as e sl
ole 53 (Sealas 5 Il poe s )

4_9)}4 g.)jlk.ct_: .)\_.fb)dg.atﬁf wf".w.} JJL;

\.



\

-9 1P i) § 150 PO s)lasd « @3de Juw - ¢l eolc )3 Jhag)y dlas

References sslaiul 3 40 @L:.e

Anonymous. 1981-1999. Annual breeding Reports of the corn and forage crops, Seed
and Plant Improvement Institute, Publication of seed Plant Improvement Institute. Pages
226.

Babaeian, M., M. Heidari and A. Ghanbari. 2010. Effect of water stress and foliar
micronutrient application on physiological characteristics and nutrient uptake in
sunflower (Helianthus annuus L.). Iranian Journal of Crop Sciences. 12 (4): 311-391.
Bingham, F.T. 1982. Boron. In: Page, A.L. (Ed.), Methods of Soil Analysis. Part 2, Am.
Soc. Argon. Madison, WI. pp. 431-448.

Dass, DK. 2000. Micronutrients: their behavior in soils and plants. Kaylan Publishers,
New Delhi, India, 307 p.

Dornescu, D., Z. Istrait and L.Tiganas. 1992. Studies on the Utilization of foliar Fertilizer
by main crops. Correction Agronomic in Mod ova. 25: 1, 129-143.

El-Badawy, M. El. M. and S.A.S. Mehasen. 2011. Multivariate analysis for yield and its
components in maize under zinc and nitrogen fertilization levels. Aust. J. Basic & Appl.
Sci. 5(12): 3008-3015.

Jaleel, C.A., P. Manivanannan, A.M. Wahid, H.J. Froog, R. AL-Juburi and R.
Somasundaram. 2009. Drought stress in plant: A review on morphological characterizes
and pigments composition. Int. J. Agric. Biol. 11: 100-105.

Ghaffari, A., A. Ali, M. Tahir, M. W aseem, M. Ayub, A. Igbal and A.U. Mohsin. 2011.
Influence of integrated nutrients on growth, yield and quality of maize (Zea mays L.).
Am. J. Plant Sci. 2: 63 -69.

Gorban, A.N., L.I. Pokidysheva,-E,V. Smirnova and T.A. Tyukina. 2011 Law of the
Minimum Paradoxes, Bull Math Biol 73(9): 2013-2044.

Gunes, A., A. Inal, M. Alpaslan, F. Eraslan, EG. Bagci and N. Cicek. 2007. Salicylic acid
induced changes on some physiological parameters symptomatic for oxidative stress and
mineral nutrition in maize (Zea mays L.) grown under salinity. Plant Physiol. 164:728—
736.

Harris, D., D. Rashid, G. Miraj, M. Arif and H. Shah. 2007. ‘On-farm’ seed priming with
zinc sulphate solution — a cost-effective way to increase the maize yields of resource-
poor farmers. Field Crops Research.102: 119-127.

Kanwal, S., Rahmatullah, A.M. Ranjha and R. Ahmad. 2010. Zinc partitioning in maize
grain after soil fertilization with zinc sulfate. Int. J. Agric. Biol. 12: 299-302.

Kenkel, J. 1994. Analytical Chemistry for Technicians, 2nd ed.; Lewis: Boca Raton, FL,
pp 289-297.

Khalil Mahaleh, J. and M. Roshdi. 2008. Effect of low -used elements spraying on
qualitative and quantitative properties of silo corn 704 in Khoy, Seed and Plant, 24, pp.
281-293.

Mahler, RL. 2010. Boron in Idaho agricultural experiment station. From http//
www.cals.uidaho.edu/edcomm/pdf/CIS/CIS1085.pdf. Accessed on 22/6/2011.



https://www.researchgate.net/publication/47816112_Law_of_the_Minimum_Paradoxes
https://www.researchgate.net/publication/47816112_Law_of_the_Minimum_Paradoxes

e OL1100104 (59) 13 § (59) (DL Jolas 15 oo g (s)iw 3k

v' Malakoui, M.J., B. Keshavarz and N. Karimian. 2009. A comprehensi ve approach
towards identification of nutrient deficiencies and optimal fertilization for sustainable
agriculture. Tarbiat Modarres University Publ.755.

v' Malvar, R.A., P. Revilla, J. Moreno-Gonzdlez, A. Butron, J. Sotelo and A. Ordls. 2008.
of Quality and Agronomic Performance. Crop Sci., 48(4): 1373-1381.

v' Panhwar, Q .A., O. Radziah, YM. Khanif and UA. Naher. 2011. Application of boron
and zinc in the tropical soils and its effect on maize (Zea mays 1.) growth and soil
microbial environment Australian Journal of Crop Sciences. 5(12):1649-1654.

v’ Prasad, R. 2012. Micro mineral nutrient deficiencies in humans, animals and plants and
their amelioration. Proceedings of the National Academy of Sciences, India. 82: 225-233.
v Safyan, N., M.R. Naderidarbaghshahi and B. Bahari. 2012. The effect of microelements
spraying on growth, qualitative and quantitative grain corn in Iran. Int. R. J. Appl. Basic
Sci. 3(S): 2780-2784

v' Saleem, M., Y. M. Khanif, F. Ishak, A.W. Samsuri and B. Hafeez. 2011. Importance of
Boron for Agriculture Productivity: A Review. Int Res J Agric Sci Soil Sci. 1(8):293-
300.

v’ Seifi-Nadergholi, M., M. Yarnia and K.F. Rahimzade. 2011. Effect of zinc and
manganese and their application method on yield and yield components of common bean
(Phaseolus vulgaris L.). Middle-East J. Sci. Res. 8(5): 859-865.

v' Siddiqui, M.H., F.C. Oad, M. K. Abbasi and A.W. Gandahi. 2009. Zinc and boron
fertility to optimize physiological parameters, nutrient uptake and seed yield of
sunflower. Sarhad J.Agric.25(1): 53-57

v Shoeib, M. M. and A. El Sayed. 2003. Response of "Thompson Seedless" grape vines to
the spray of some nutrients and citric acid. Minia J. Agric. Res. Dev. 23 (4): 681-698.

v Soleimani, R. 2012. Cumulative and residual effects of zinc sulfate on grain yield, zinc,
iron, and copper concentration in corn and wheat, J. Plant Nutr. 35(1): 85-92.

v' Tahir, M., N. Fiaz, M.A. Nadeem, F. Khalid and M. Ali. 2009. Effect of different
chelated zinc sources on the growth and yield of maize (Zea mays L.). Soil Environ.
28:179 -183.

v Tariq, M. and A. Rafiullah. 2008. Boron-manganese interactions on the availability y of
each to maize crop. Ann Agrarian Sci: 6(2):28-32.

v" Wei, X., M. Hao, M. Shao and WJ. Gale. 2006. Changes in soil properties and the
availability of soil micronutrients after 18 years of cropping and fertilization. Soil Tillage
Research. 91: 120-130.

v Watson, D.J. 1952. The physiological basis of varieties in yield. Adv Agron.,
4:101-145.



