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Extended abstract

Introduction

Hairy vetch a plant that can be used in different ways, such as fodder, silage, grazing, and green manure
and its seeds can be used to feed poultry. Like other legume family plants, vetch can improve and
strengthen the soil and fix nitrogen. Iron (Fe) is an essential micronutrient to virtually all forms of life.
Although Fe is the second most abundant metal element in earth’s crust its low solubility and high
fixation in soil reduce its bioavailability to the plant roots. Fe plays a major role in redox reactions in
metabolic processes such as photosynthesis, respiration, and nitrogen assimilation besides being
involved in the biosynthesis of chlorophyll and hormones, Drought stress is the most common
environmental stress that reduces crop production, and low soil moisture leads to the lack of low
consumption elements, especially iron and zinc elements in plants, So With the aim of investigating the
effect of foliar application of different sources of iron fertilizer on fodder characteristics of vetch, this
research was conducted.

Materials and methods

The research was conducted in the agricultural research farm of the Agricultural Jihad Organization in
Baneh city in Kurdistan province, at 2021 crop season. The experimental design was implemented as a
split plot where different levels of irrigation include no irrigation (rainfed conditions), one irrigation and
two irrigations in the main plots, and foliar spraying of different sources of iron fertilizer including,
control (spraying solution with water), iron chelate (Fe-EDTA), iron nanochelate (Khizra) and non-
chelated source of iron sulfate were placed in sub-plots in three replicates. In the study chlorophyll
index, plant height, fresh forage yield, dry fodder yield, Fodder protein percentage, digestibility
percentage, ADF, NDF, soluble carbohydrates, crude fiber and ash percent of fodder were measured.

Results and discussion

The results showed that the main effect of irrigation and foliar spraying on all investigated traits was
significant. Results revealed that the interaction effect of irrigation with iron fertilizer foliar application
on chlorophyll index, plant height, digestibility percentage, cell wall NDF, fiber percentage, and ash
percentage was a significant, In our study dry conditions, compared to the treatment of two times of
irrigation, decreased the wet fodder yield and dry fodder yield and the protein content of fodder by 71.65,
50.16, and 58.58%, respectively, and increased the insoluble fibers in the acidic cell (ADF) by 48.15%.
Also, under iron nano chelate treatment of fresh and dry fodder yield, the protein content of the fodder
and the content of soluble carbohydrates increased by 84.35, 40.19, 22.90 and 64.08, respectively, and
the insoluble fibers in the neutral cell wall (NDF) decreased by 11.60%. Among the interaction
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treatments of irrigation with the iron foliar application, the highest chlorophyll content (133.45 and
131.04 mg/g fresh weight respectively), plant height (23.81 and 23.43 cm respectively), fodder
digestibility percentage (72 42.42 and 77.10% respectively), fiber percentage (37.75 and 40.98
respectively) and fodder ash percentage (19.37 and 21.01% respectively) And the lowest NDF of the cell
wall (21.78 and 26.93% respectively) was recorded in the treatment of iron chelate (Fe-EDTA) and iron
nano chelate with two times of irrigation. The results of the interaction treatments also showed that iron
chelate (Fe-EDTA) under the one-time irrigation treatment could significantly increase the leaf
chlorophyll content, the percentage of forage digestibility and the percentage of forage fiber compared
to the control treatment.

Conclusion

It can be concluded that foliar application of iron fertilizer from sources of iron chelate (Fe-EDTA) and
nano-iron chelate (Khizra) with two times of irrigation to achieve the maximum quantitative and
qualitative characteristics of the fodder of the cluster flower is recommended, therefore it can be stated
that supplementary irrigation and foliar application of iron fertilizer can be a solution to improve the
quantitative and qualitative characteristics of fodder in vetch.
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Table 1. Physical and chemical analysis of the soil of the
test site.
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Table 2. Meteorological parameters in year of 2021 crop season at execution site in Baneh city
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Table 3. Variance analysis of physiological and agronomic traits data in the hairy vetch under irrigation regimes and

iron foliar application

S ySlos S Slos oy
I Lbgyls pslh wigels,l 5 adgle S adgle  adgle (g
i gl (50051 Chlorophyll plant  Fresh forage  Dry fodder Fodder protein
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Table 3. Continued
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Main error

RIS . .
Fe foliar application 3 223.36 357.31

(Fe)
sl x gl

2746.61™ 3208.54™ 1436.85™ 305.17"

68.59 50.85 3141 7.62

235.28™ 387.01" 340.26™ 261.14™

6 60.35" 5758  160.69" 92.82m 97.02"  17.85"
I xFe
=Rl g 17.57 3758 39.70 53.05 15.79 441
sub error
1) ol yd capd 9.63 14.80 15.58 24.05 1495 1558
CV%

aoo ) 50 Jliol mdaw o ls s g (5 o gime pas o Ay e

% NS

ns, * and ** are non-significant and significant at the 5% and 1% probability levels, respectively

NDF: Neutral Detergent Fiber, ADF: Acid Detergent Fiber,
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Table 4. Mean Comparison of the effect of irrigation treatment on investigated quantitative and qualitative traits in the

hairy vetch
agle o y)Shos (iigp we)d
5 abgle 3 ,Shoc P sgle ol ADF  o,lgs3 NDF
- Fresh forage Dry fodder Fodder protein e e
Irrigation k! yield yield percentage ADF NDF
Ton.ha* %,
non-irrigation (29) $ kel pus 14.96° 3.11° 14.85° 54.262 43.262
Once Irrigation Gl Hbsy 20.28° 3.74P 28.362 41.84° 25.32°
Twice Irrigation Sl Jbge 25.682 4.672 23.55P 28.13°¢ 20.31°¢

s 00,0 O Jloiz s ;0 LSD 5031 ool 5 jlo e glis pae (Sl (gt 10 40 alie g > b oo Sils
Mean with the same letters in each column indicate no significant difference based on Duncan's test at the 1% probability level

5 O39r @iz @bl Gl (el sl o o
g3kl 03 (68 31> Cud (55 5 (2] polis jpi ) yaud
Kals oylas (Bagheri Dehabadi etal., 2016) Ko 4
2l sl Sz o Slae (55 5 (2] plojen (Sh sl
e Doty sladsle g5 0m )3 aald Lo b anlie
oHer g Jds ool BT addllae ,o ol iolEl gl
5L Jsl=e 3! (Aghazadeh-Khalkhali et al., 2015)
5 )5 18 dalllass y50 0 5hul olS (55, 2 (ol IS 258

“o 2l g 5l (A S adsle (5 talS

ko 20l piman g elel jlad als 51 sl wilgs
IS 5l b olordign slatasgame alawlgds jiiwgid
25l Ju3g,l5 ohgt (i Al S, als wile
adgle Sz o,Slee 138l (Miyashita et al., 2005)
@ ol |y ool (GBb sl slajles yo pol> Gaios 5o
Sloyy Jol gand Codlad alidl ( fdg ks clale a8l
o (Rl eSS Dlawd (o 5ela; 9 eSS



VE-Y bl OV sl el pole 5o dame (slo i

Y&y

L] sae s e 5 (St (5 bl 5 bty ||
Ohess,S iz o (Levitt, 1980) coul oo eols Cos
2y &leS L5 S (Karimi et al., 2016) ) SKen 4
50315 )18 oy 050 LedsS olS (A5 g (oo Sliogas
Gyl Sypon (2SR5 wals b anils bl
Slosd (eizmen ol alulS 5 e ol adgle Sy woyo
4 S (550 g do s 3l 55 5kl b 50 6]
g (oSS glal g o3 0 kel b 9o jles
@ Olyoamg) S Cond Glal8l g ol 0l 059 Job (I
S el oad (eEgn deys el axys g ey
Jalilianetal.,) o) SKee 5 o Lld> 3uio bl b guon
2wl (2005

35,8 eoml iz glio (A sl slosloss G )
i 4 (i) ol OIS g g (FE-EDTA) (ol oIS
e woyd Yl ao,s YEND 5 YY/FY Lawgie b
bsle ey wo S (S s olaisl a5 4 adle
dops VUPD lawgie b wals e 4 asllas ol o
O Jogoz) cdly olas!

L avolie ;o ool OIS 6l 5d [0 0,5 g0 s ,S sualine
0387 ey § O ,Shae Cowdlyy (ol Jolowe pae) vals jlos
e Oygods 1) Dwge 3 Shee 5 Dwge ails 5 Shoe

RN PN

Wple oy o0
bogio b oeiign 900 (VL 6l slasless o 5o
il plasl gl LS s 4 sweye YANP
Sl poe s 4 VFIOA Lngio b 5 Jlde o ieS
aS Wiles,S )58 dime (T Jgoz) cdl plaisl
L feS oo lajles cod uigy lyime Lals
B 5 5 oeigy eakiS i glaps il Colab l3l
U35 e L5150 gy alez sl ol ateel (laog!
Sleoiign wad Sas s yld oS ol ead
=0l absgas sl w233l oRga Sedlys IS (slag
Ngdoo w5 ol pé Ojgo (ST b gl
oo als ade Koo s o (Parry etal., 2002)

S s el ol was g bl cou e

Slaiigs U5 Silo 30 (ow) 310390 (S 5 (05 Slho 1 2T (L Jolmo (5xlond T (reRilno dumnlio B Jguzr
Table 5. Mean Comparison of the effect of Fe foliar application treatment on investigated quantitative and qualitative

traits in the hairy vetch
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Table 6. Mean comparison of investigated quantitative and qualitative traits in interaction effect of Irrigation x Fe foliar

application in the hairy vetch
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Mean with the same letters in each column indicate no significant difference based on LSS test at the 5% probability level
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