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Table 1- Physical and chemical properties of the site soil of experiment

. . e odx BB oy o B
SB bl s el iy s 097 Absorbable Absorbable
Soil texture Organic St pH Nitrogen potassium Phosphorus
;& ‘(;';;/ 1.03 0.291 7.21 0.13 313 23.2

aby Jad Job o Gialesl e (lse 5 Ol Sloogas -V Jguar
Table 2 - Climatic characteristics of the experimental site during the growing season

lw! 09,9 Cige 3 oo, -~
March April May June July
Al 0 91 91 92 91 92 91 92 91 92
Parameter
aoS slod
Minimum 1 2 5 5 11 11 14 15 15 15
temperature (°c)
Wi sloo
M aximum 15 15 22 21 27 26 31 32 35 36
temperature (°c)
F St
Total rainfall 47 14 56 58 71 75 10 15 0 0
(mm)

=y 0950 5 Sles lizl g 0 Slos (gas; o S5g L;.;",.,“l.c)‘T Slows il Olasye (1 Sle =Y Jou
Table 3- Mean squared effect of experimental trestments on growth characteristics, yield
and yield components of chickpea

(MS) Wl po (ko

ks ol az s Lo slass 30 B oo 50 &l olasy
A ol Gy gl ; “g Y w1015 039
SOV ) ety Weight of
df Plant height Number of Number of Number of
branches pods per seeds per 1000 seeds
plant plant
;Je:r 1 0.20™ 0.72" 0.18™ 6.15™ 141.16™
Jbo X155 4 0.14™ 057™ 0.14™ 514" 105.14"™
Replication x year
sl 6 13.71™ 0.85™ 28.42" 51.71" 1174.00°
Treatment
o X Jlw 6 9.55™ 0.63™ 11.82" 13.09"™ 485.33"™
Y ear x treatment
el sl 24 12.80 057 7.80 7.47 343.66
Error
CV (%) yks oy 10.24 16,53 16.30 1417 10.08

Aoy S g iy Jlio mhaw jo s gee o pire e oS 4y w9 % NS
ns, * and **, unnatural, meaningful at the probability level of five and one percent respectively.
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Table 3- Continued

(MS) wlas o (5Silio

39 0,5 dlawy S (339

dor4d S )SJ.o.c Uaaub
e >) ) ' - o8
Ol gts’ 29lo sfii NI ailo o ,Shos ol b4 .
SOV ) Biological Grainyidd Harvest Number of  Dry weight
of function index nodes per of the
plant nodes
Ju 1 344.03ns 236.45ns 3.21ns 66.58ns 1.93ns
Y ear
Jbe X% 4 247.28ns 14878+ 2.98ns 61.90ns 1.57ns
Replication x year
o 6 8666.85** 2260.00** 4637ns  O7142%* 15085+
Treatment
slea X Jl 6 608.29ns 412.88ns 41.54ns 131.76ns  28.42ns
Y ear x treatment
halejl sl 24 471.28 313.95 37.52 95.23 1957
Error
CV (%)  olpki cups 1817 15.02 13.89 1033 15.03

Aoy SO g g Jleiol e jo o pixe )l S i 4y i g % NS
ns, * and **, unnatural, meaningful at the probability level of five and one percent respectively.

=5 0556 9 Slas izl chalojl e 51 (Silie dulio —F Jouzr
Table 4- Average comparison of the effect of experimental treatments on yield components

of chickpea
5o o Sist 39 S olass Rt aest w15 152 o9
Spray treatment Number of pods per plant um erp?ant S per Weight of 1000 seeds
il dslre oo 12.12° 12.95° 230.17°
Without spraying
PN il 00 S Y o o o
2 grams per liter - 18.32 20.81 250.45
flowering
AT A 52 0 F 18,50 21.44% 251,66
4 grams per liter
PO i o 0,5 Y
2 grams per liter - 15.55™ 17.26° 263.89%
podding
PO - yo 0,5 F
4 grams per liter - 16.29> 18.50% 270.90%
podding
BT i 50 05 Y
B 20.02% 22.83% 277.63%

2 grams per liter -
flowering + podding
+ RS -y 50 0,5 ¥
GpoBd 21.00* 2553 290.11%
4 grams per liter -
flowering + podding
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Figure 1- Mean comparison of the effect of experimental treatments on biologica yield
and chickpea seed

5 Y Bldslre T o 2als ;o 52 10 0,5 F (L2l Jslxe T3 (00l y0 (ol 058 5l 12 55 0,5 Y (2l Jsloma T ¢ 8L Jolone pas Ty
T bl :T7 (2o 5 (2l ;5 1) 10 0,5 Y (L2l Jslme T moDle jo 2 )0 0,8 ¥ (8L Jlmo :To (2B 1o 12 5o
@B 5 (aalS )3 i s S
T1: No spraying, T,: Spraying 2 grams per liter (Iron nano-fertilizer) at flowering stage, T Spraying 4 grams
per liter at flowering stage, T,4: Spraying 2 grams per liter at podding stage, T5: Spraying 4 grams per liter at
podding stage, Te: Spraying 2 grams per liter at flowering + podding stages T: Spraying 4 grams per liter at
flowering + podding stages.
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Figure 2- Mean comparison of the effect of experimental treatment on the number and

weight of chickpearoot node

5 Y Bldsbre T o 2als ;o 52 10 05 F (L2l Jslne T3 (00l 50 ol 068 5l 1) ;0 0,5V (b Jslome T ¢ 8L Jglono pas Ty

T tldslone :T7 (2003 5 aulS 0 1) 50 05 Y Lol Jslone :Tg (omoldMe ;o yid jo 05 F (L2l Jolomo : T cmoldde jo 12 o

@B 5 (2l )3 i s S

T1: No spraying, T, Spraying 2 grams per liter (Iron nano-fertilizer) at flowering stage, Ts: Spraying 4 grams

per liter, T,: Spraying 2 grams per liter at podding stage, Ts: Spraying 4 grams per liter at podding stage, T6:

Spraying 2 grams per liter at - flowering + podding stages T,: Spraying 4 grams per liter at flowering +
podding stages.

e € gy g alaad

Number and weight of root nodes
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Table 5- Mean of square effect of spraying on seed iron and protein content of chickpea

Ol i 29bo sol3T a0 PHIN Y IEN Y P KRN PYTRRVERR)
SOV df Amount of grainiron Protein content of grain
Jb 1 0.86ns 1.28ns
Year
Jl 52,155 4 1.66 8.05
Repetition in the year
s 6 7.0+ 39.40%*
Spraying
il dsbrox Jlo 6 1.50ns 6.81ns
Year x Spraying
ialos] sl 24 1.39 4.95
Error
CV (%)  Olyi 10.70 11.99

Aoy S g iy Jio mhaw jo s piee lo pire e oS 4y w9 % NS
ns, * and **, unnatural, meaningful at the probability level of five and one percent respectively.

05 9555 ety oy 5 &ls ol (e g1 (LA sl Sl (pSile anlio -F Jgur
Table 6- Average comparison of the spraying effect on the amount of iron and protein
content of chickpea

Sl pbro sl shorl BoEin
Iron content of grain Protein content of grain
Spray treatment (mgkg) (%)
sl o 3.90d 24.17c
Non spraying
P i 2 e 5.18¢ 25.42bc
2 grams per liter - flowering
P 0 e 6.10b 28.79bc
4 grams per liter- flowering
PO = 3 05T 5.22bc 25.90bc
2 grams per liter - podding
(PO -yl 2 05 F 5.980c 26.47bc
4 grams per liter - podding
PO + pulS i o0, S Y
2 grams per liter - flowering + 6.51ab 27.65ab
podding
POBNE + (BulS -y yo 05 F
4 grams per liter - flowering + 7.01a 27.85a
podding

A5 e b gl e cglis (o Lol Lai 5l S e By Sy Blas sl (slanSils
Averages with at least one same letter have not statistically difference
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Effect of Foliar Application of Iron on Growth, Nodulation
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Abstract

This research was carried out at the Research Farm, Faculty of Agriculture, Bu-Ali
Sina University for two growing seasons (2011-2012). The am of research was to
evauate the effect of foliar application of iron on growth, nodulation and quantity and
quality of chickpea yield in Hamedan. A randomized complete block design with three
replications and seven treatments were used (T1: control; non-foliar application, T:
foliar application of 2 g.L™ of nano fertilizer at flowering stage, Ts: foliar application of
4 gL of nano fertilizer at flowering stage, T.: foliar application of 2 g.L™ of nano
fertilizer at podding stage, Ts: foliar application of 4 g.L™ of nano fertilizer at podding
stage, Te: foliar application of 2 g.L™ of nano fertilizer at flowering and podding stages
and T: foliar application of 4 g.L™ of nano fertilizer at flowering and podding stages).
The effect of treatments on the most traits was significant. Based on means
comparisons, lower values for traits like number of pods per plant, number of grain per
plant, 1000-seed weight, biological and seed yields, number and dry weight of root
nodules and iron content of seed and protein percent were obtained from control (non-
foliar application) and foliar application 4 g.L™ of nano fertilizer at flowering and
podding stages treatments. The highest biological yield (329 g.m?), seed yield (152
g.m®) protein percent (27.85%) were obtained from treatment of foliar application of 4
g.L™ of nano fertilizer at flowering and podding stages. Therefore, foliar application of
4 g.L™* of nano-iron chelate in both flowering and podding stages produced the highest
root nodulation, agronomic indices and seed yield.

Key words: Chickpea, Foliar application, Seed yield, Nano-iron chelate.
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