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Table 1- Some physical and chemical properties of soil prepared from zero to 30 cm depth of
Zanjan University research farm
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Table 2- Analysis of variance of studied traits of pinto bean plant with zinc sulfate foliar

application
MS @ila o cpuSiloo
a0 G olaxy s slawy o dild oluay '
Ol i @ilo L . oy . aldae o9
o K gy o B yo &g 4 <4
Source of variation O Pod Grai Number of 100- Jf"’y” >
df 0 rain umber o Grain Biomass yield
number number grain per weight
per plant per pod plant
Block <t 2 0.8852™  0.0311"™ 1356257  10.7495"  4353335.10™
9y lilgw cbile 3 55728  03155° 2056076°  66.1156°  7784534.71°
Concentration of zinc sulfate
Growth stage oy al> yo 2 5.7252* 0.3386* 233.5525% 67.9307* 10774104.91*
..\..:J) 4.1:}0 X dj)uw’ws«h‘-ﬁ
Concentration of zinc sulfate x 6 0.8567™  0.0509™ 345343  96597™ 275206.03™
Growth stage
Error olecis! 22 15510 0.0860 59.8276 180648 23806136
(%) C.V. &l yi5 gy 1160 860 20.86 1156 1423

Ao go LS 1) 0e )8 S g oy iy sl mhaw (o o e lo Je paé o iy s g 5 NS
ns, * and **: show nonsignificant, significant at the probability level of five percent and one percent, respectively.

Y Jgos alsl

Table 2- Continued

- MS wilr o (paSiloo
P)
i b . W1 ggy cile il gl cdalé
= q . < o (s ) o
Source of variation &%l 44|.>-.> . o2 ".’”LN Grain zinc Grain iron
df Grain yield Harvest index - .
concentration  concentration
Block b 2 176778817"™ 109738™ 05659 9708991+
$3, oWy chils 1147123889* 0.1603" 1386489+ 16.1391"
Concentration of zinc sulfate
Growth stage oy al> yo 2 1479284 .740% 05525 105.1337+# 66.8034"
A.&) s\.L'>).n X 6,,@&3,&&&&
Concentration of zinc sulfate x 6 153776516™ 35530m™ 188910+ 151.2251"
Growth stage
Error oL 22 29603464 11.1046 08254 2451799
(%) C.V. &l s <g pi 1350 893 238 2189

Ao o i 1) 0e )8 S g oy iy sl mhaw (o s e lo e paé o iy s g 1 NS
ns, * and **: show nonsignificant, significant at the probability level of five percent and one percent, respectively.
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Table 3- Comparisons of the mean of simple effects of measured traits under experimental

conditions
olas olas
Sluxs 039 S ySlos .
- . > ySlos L -
5o e 4 il 5o dils Wlowo S ails ::a &ls ol cdale
Sl Sy 6 o] 100- ¥ Grain * Grain iron
Treatments Pod Grain  NUmber  Grain B'O_”ESS yield I—!a:jvest concentration
number ber O OraiN  weight yie kg.haw  1NAEX mg.kgh
number kg.haly %
PET " per pod per @ b
plant plant

B+ (SN G A
eightto1l-leaf 11533  360a  4216a 3952a 11916l1a 44252a 37.1la 72.91a

3, 2 along with
% k7 flowering
3\ ‘g flowering .aals  1035b  331b  3466b 3550b 104692b 39096b  3754a 68.79a
o
20 od Gdle fsis
pod Hods 1031b  330b  3439b 3531b 101327b 37545b 3730a 72.84a
formation
2610 yio 963b  314b  3042b 3298b 94704b 35038b 3727a 72.40a
%aé )52 %) 1150a  359a  418la 394la 115419a 42976a 3752a 69.66a
:S N © one per thousand
DEg e 1092a  345a  3810ab 374la 112242a 41774a 3726a 72,59
‘?; W S two per thousand
9 R
R 1088a  344a 3796ab 3731a 111208a 41402a 3723a 71.39

four per thousand

W5l (gl g Dglat o yo gy Jleia e jo it S lie By sl a5 le Sl
The means that have common letters, do not differ significantly at the level of five percent
probability
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Table 4- Analysis of variance of dissociation dual mutual effects of levels in stages for trait
zinc concentration in grain

(MS) Olay o (2Kilo

s qolie a0 sbedile o S al> o sedile 4o 90 al> o sedale o dw al> o
Source of variation &b 9, Chlio 9, o 9 Alizo
df Stage one in different Stage two in different Stage three in different
zinc concentrations zinc concentrations zinc concentrations
Rep) 41,55 2 08672 01785 0.7244m
treatment) ;Lo 3 432934 16.1828** 1169547
Error) Gisbojl slui! 6 14212 01539 10501
C.V. (%) &l pusi < po 322 109 246

A oo Glis |y ey S g ao 0 iy Jliol w0 ) g Gl pire e o 4y i g % NS
ns, * and **: show nonsignificant, significant at the probability level of five percent and one percent, respectively.
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u 0 (Control)
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Figure 1- Interaction effect of zinc sulfate leaf application levels and stages on grain zinc
concentration of pinto bean Sadri Cultivar
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Abstract

In order to study the effects of foliar application zinc sulfate on yield, yield
components and iron and zinc concentration grain pinto bean an experiment was
implemented in field conditions. Experimental factors include zinc sulfate foliar
spraying concentration at four levels (zero, one, two and four per thousand) and foliar
spraying time at three levels; flowering, pod formation and eight to 11-leaf along with
flowering were. The results showed that the application of zinc sulfate had a significant
effect on the traits of the number of pods per plant, the number of grain per pod, the
number of grain per plant, the weight of one hundred grain, biomass yield, grain yield,
and zinc concentration in seeds. But its effect on harvest index traits and seed iron
concentration was not significant. The highest grain yield was produced with foliar
application of zinc sulfate concentration one per thousand and eight to 11 leaf stage
along with flowering, and compared to the control treatment, the grain yield was It
increased by 22.7 percent. The highest concentration of zinc in the grain was obtained
by applying level tow per thousand zinc sulfate in the pod formation stage and
compared to the control treatment, increased the concentration of zinc in the grain by
42.9 percent. The Spraying zinc sulfate at the stages of eight to 11-leaf + flowering,
with a concentration of one per thousand, was more suitable than other stages for
simultaneously improving quantitative yield and increasing grain zinc content.

Key words: Calcareous soil, Leaf application, Sadri cultivar, Zinc deficiency.
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