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Evaluation of yield and micronutrients uptake in Pisum sativum L. cv. wando
under iron and silicon interaction
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ABSTRACT

To assesse the iron and silicon effects on the yield and physiological characteristics of green pea, Wando
cultivar by ASGrow Corporation was used in three levels of iron chelate (0.05, 0.1 and 0.3 gr per I'") and
silicon (0, 14 and 28 mg per I'!), as a factorial experimental in completely randomized design with three
replications. In this experiment, characterisics such as fresh and dry weight of grain, the number of grain
per pod, concentration of Fe, Cu, Mn, Zn and Si in leaf and grain were measured. Results showed that the
interaction of Fe and Si was significant at p<0.01 on grain fresh and dry wigeht, concentratin of leaf and
grain Fe, leaf Mn, leaf and grain Zn and leaf Si and the application of Fe and Si was significant
separately, on other traits such as number of grain per pod, concentration of leaf and grain Cu, Mn and Si
in grain. The Mean squares showed that the application of Fe and Si significantly increased fresh and dry
grain weight and Si laef concetration and decreased the concentratin of leaf and grain Fe and Mn as well
as grain Mn. The enhancement of Fe and Si application separately decreased the concentration of Mn, Cu
and zinc leaf and grains, but the Si concentration of leaf and grain were increased by Si application. The
concentration of Fe, Mn, Cu and Zn were decreased in leaf and grain because of antagonistic effects. It
can be concluded that Si reduces the harmfull effects of high levels of iron toxicity and the application of
0.1 g/l and 25 mg/l can be recommended as the best treatments.
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Tablel.Variance analysis of Fe and Si interaction on fresh and dry weight of grain, number of grain per
pod and Fe and Mn concentration in leaf and grain of green pea

Source of df Fresh Dry Number of  Fe concentration  Fe concentration Mn Mn
variation weight of  weight of  grain per of leaf of grain concentration of  concentration of
grain grain pod leaf grain

Replication 2 0.250" 0.063"™ 0.176™ 76.576" 0.723" 8.235"™ 0.219™

Fe 2 39.418™ 3.048™ 10.556™ 11702/982* 170.968" 1366.064™ 7.495™

Si 2 8.608" 1.298™ 2,757 8342/747" 766.671" 643.137" 6.440™

Fe x Si 4 0.771" 0.346™ 0.30™ 815/524™ 25.809™ 39.846™ 0.174"

Error 16 0.233 0.043 0.218 24/222 2.667 10.715 0.116

C. V(%) 6.88 16.28 11.62 1.53 424 3.41 5.05

OIS sirn f 5 oy SO g iy Jlim mhaw jo e piee oS ey ms g
** * ns: significant at 1% and 5% of probability levels and non-signficant, respectively.

L awlie ,o FesSir g FesSiz FeiSiz slo,los
AFIVe s 54 FeSiy ¢ FeSi2 FeiSip sls o
b GliEl gl sixe jebas dusyo AIFY 5 YOIV
ailen wls iz 39 Gliwe oppies (VB JS2)

2 8 5 05 e 2lde Jsloe ;o prclew 92,57 L
adl a5 cdl gl el cdale zsha eles
0 ooliiwl yal 2ol38l b encdiw jles 2ol
5 50 aSsysbar wp YU kS 1) als el lade



ARIN Vo gl oF 5,Lels DY 5,90 oyl pl 8l)5 (LS pole

09 99 50 dduy g a8l S ()59 (GBSO @l
S Iy sl eSS gyen i Cow LS
30 w008 (Zhu et al., 2004) ol als,
Jsb 5 a3 G399 5 0js ol 4 e (el
S« (Kiani chalmardi et al., 2013) o oL
L ‘3)%] YN PUWILISYVV-Y VIR FUWIN FOWIL SN WS
Sg Lﬁbdﬁl.w °)|5i‘> ) ‘(810211H20) J)li»-l.».ud
e sl plp e olS sladsle 5l S o
o, las (S oo cididlxe yolis Coms dle St
olS Jokw o)lqus wld el g o p o0 YL 1) (o209,

.(Epestien, 1999) 5. .o

3 | =mSil OSi2 #Si3

. e

Grain dry weight
®

Fel Fe2 Fe3

(@)}

N

[\

number of grain
per pod

(e

Sil Si2 Si3
Silicon (mg/1)

YA 5 5d ool O 08 N Jles o 5 5
2 oS g ()5 VIB) yod el p,5 Sl
S5 g 5 Sl g el O S0 e
39 s 05035 b Lol sl (+/OYY) el
sdnlive S 55 Rl (el Glojles (oles
g yoS ool YL polie jo bl ol andl ol
5 FesSis 5 FeaSiy FeiSiy slolass ;o 455 ,5bs
XVIOY «coss s FesSia g FesSis FeiSis b dumlie
b canlie o ime imliEl ooy YEYe 5 VYR
G970 ns e Sy preles 4z ST OA S0)
il Slalllae > ol b sl lalS Ll (g
Ay idwgid Glie p pedaw a5 Cl ools L
P sleaiss Gl Gl pllo anng 5 ol
oolol s (Shi et al,2010) conl S5l g y5,5

[\
(e

#Sil 0OSi2 #Si3 B

chb

Fel Fe2 Fe

Grain fresh
weight (g)

(98}

per pod

(= S )

%@

number of grain

Y -
D

es!
[¢]
—_

Fe2 Fe3
Iron (g/1)

S ygiw (CD) B [0 wils slass o B) wls 5 59 (A) ails Sz (39 5 Q.ﬂ 9 s GaliBee Zolaw @l 31-V S

25505 sy gy Jleil e 50 5 5SSl (ge3] bl (5 )l5 ire BB cslie By > (gl
Figurel. Ineractions effects of Si and Fe on dry (A) and fresh (B) weights and the grain number per pod
(C,D) Columns with the same letters have no significant differences based on Duncan test at 5% of
probalility level.
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Figure 2. Effects of Si and Fe on Fe concentration in grain (A) and leaf (B) and Mg concentration in leaf

(C) and grain (D,E). Columns with the same letters have no significant differences based on Duncan test
at 5% of probalility level.
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Tablel.Variance analysis of interaction ettects of Fe and Si on Cu, Zn and Si concentration in green pea
leaf and grain

Source of df Cu Cu Zn Zn Si Si
variation concentration concentration concentration concentration concentration concentration
of leaf of grain of leaf of grain of leaf of grain
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Fe x Si 4 3.236™ 0.733" 864.131" 4.222™ 0.005™ 0.002"
Error 16 1.667 0411 8.067 0.266 0.001 0.002
C.V (%) 2.21 6.68 1.86 1.47 7.15 7.65
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** * ns: significant at 1% and 5% of probability levels and non-signficant, respectively.
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Figure 3. Effect of Si and Fe on Cu concentration in leaf (A,C) and grain (B,E) and Zn concentration in

leaf (D) and grain (F). Columns with the same letters have no significant differences based on Duncan
test at 5% of probalility level
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Figure 4. Effect of Si and Fe on Si concentration in leaf (A) and grain (B,C). Columns with the same
letters have no significant differences based on Duncan test at 5% of probalility level
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