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Table 1. Soil physical and chemical properties of experiment location

Colua > - ERied -

o S cél i éarﬂ' ;JT Sal JE ey 5 &9 RN o8l o 2
Depth Sail H - TNV P K Tof n Mn Fe Cu B
(cm) texture P Ec 0.C (%) (mgkgl)  (mgkgh) N MmgKg") (mgKg?H mgKgh)  mgKgh Mmg.Kg"

(ds.m) (%) 6
)
0-30 Clay 7.84 0.582 0.839 17.5 11.2 265 0.081 0.59 11.07 5.29 0.95 1.22
loam

2l L as 050 (V)b Slawd 0,5 Ll o jl5e 50
Sy Shae (pieS g cils (54ls pime Dl (5,lens Zolaw
wald e 51 LS 5o @ SskS VA L plp SS5elsn
s Allahdadi et al, (2002) .(¥ Jgo>) osl cwoas
Sloisine Gl Bl crge QO pgu 0,5 45 0,5 0,18
uMwﬁ‘ijéjm)»)@Alfo)jéJ}b
L) i Soielom oo 55,5 Gl sbml b oS
arwgi L 03> pgus oy 45705 bl iz (lg e
¥ slaJ5s) Cugh) iz &b 5l sy, slaplil i
JLasl ioly 8l g oS ais, [l o o1 olo,l,8 9 (F
=L Gl Yol imen 5 oLS lawgs S 5l sl
35y b 5 5y s Gl By 3l Sy st
)‘9°MMOOLAWMM£L)M9JQ‘)M5LB
by aly 3l oo 31 ool U L G5l Jslme (3,b
Sl ge digy ;0 ails vlowd rumen g aig [y 4Ll olass
ORIl s We,S @l B ) e S oole JoSas
J= sla xS Slls 4 ole o |y, Sis oole o,Slos
ol cmge e yo aS sl 5 suiS
Coled ;0 aS Wed oS (o s Sglie codles
J.JH‘S_A ol_; o (Sx)5—'9'“" é)_S-Lo.C wb.ﬁ‘ Bt
I, Sosedam o,Shee ul38l 55 Babaeian et al, (2011)
Oemie 30,5 (158 il g oole 5l eslazwl 1
0, Sles a5 0,5 5,155 Hamzeei et al, (2014)
5o o2l WL (b g e Bran b g3 Su5slse

el odls o gas do 0 S mbas

s ola

&lo o JSlos
555 ol Sl o ols Lt il fy 5 gl
2 Vonsle Slicd 5 al S L54 Jlone wodla 5
W bl 515 ao,0 S Jloix] mlaw jo ails o Slos
W ot oo iy gl )3 V5,1 Sland 5 el
aS oy las alfan Ol 3l Slee annlie zls (Y Jgoz)

8

a8 s il Jslone pl5in o5 el 55 6
Loylass B Sl (5,5l g (Kl Lo 5,
pslecale J,0S Jols a5 cusls Oldes 000,85 colawl
5 Lagssy Gob o adge 4 plaS ;2 ST L o5k
D)o 9955 390 50 5laab (65,0laS (BB slaealj g
asly slasy cigy jo OME olaws al, Juad oLL jo 28,8
G=Soslasl asloY e 9 s OWE yo alils slows iy o
Lo olial o ails 5,Skee «So5edem o,5koe ainds
VIV ol 4y glasls o5l Bis b &S o g
L e n w0 g udlop (atld a0 )5 Guesd @ ye e
Omend 6l a6, ejlail NIRY olKws 51 solaul
U o s 4 ae i mha 0 SB Cush we o
4 SN OhL I s as 50 Susb) Glie )0 Q3 pge
3l og5s ales sl 5l S ania SH B 59, Ve e Do
o S O3 g Godm g @3l g sl oS
9 Ol (S Aigel (5 e gle Ye-YO 5 V0V slo Gos
G55 9 0300 518 sl ) baaised 3 55 s Se3Ial I ey
Laools .ol sl (Si9 Cugb ) ao s liw o boy] S
g wod wib,ly a3 MSTAT-C jlisle 5 51 solaxawl b
5SSl glasmloaiz yge;l lawgs bales S5l anslie
A pll oo iy e o

S5l gm 0 Sl
U o Sojdam o Sles a5 ol s mls
Jloi o 53 Y555l Sliad 5 (ol OIS 5L «odl 9
gl 50 ol OTSL 5 LI pgw hlite fl 5 0oy S
Sl s (Y Jgaz) ao,8 Lo pe wo 0 iy Jleos|
Jolse) S5edem 0, Slae o i aS ol lis alaw
3,5,8) S2F3 B2 jles 4y by e ((LSe ;0 6,55LS YAAY
59 S 2y o8] WL (L5L Jslme b 3l g acly

' Near Infra Red



FY-VO axiio IFAR Jlo (Y55l M (0599) Jbu /3 31 0o G g3 /... 31 oolisiusl 15T 1), K0 g y93 0o

S2 F3 B2 Lo 4 ,LiSe 10 6,55l A0 5 VAYY Joleo
S (i Jglore L V)9 l Dlawd g L3> 5 9)05)
Lgye (aals) STFL BL s 5 Gl 40 90 oyl a0 ]

O JSS) oy

aSlo o Sles (1 ytien a5 Wiz ,0 S2 F3 B2 (5 s wluS 5
Sobosd LS 5 L (g wgod sloml 0550 mhaw axlg o
&bl lo e wglas ST F2 B2 4 S1 F3 B2 4S2 F2 B2
035 St 3 b s e 5 2l s 5 Sas 5§
i als o Shee Jilas 5 Sl a8 azis 5 15 o L]

w20 9956 Sluo (B 31 (ool (S lond ST las o (puSiln =Y Jgur
Table 2. Mean of squares for the effect of experimental treatments on some traits of rainfed chickpea
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Source of s30T Biological Grain Harvest Agey0 Number of Seed }ote;n Chlorophyll
variation df yield yield Index Pod.plant? branches P leaf
(Replication),|,ss 2 200452.7™ 25919.4"™ 50.215™ 7.063" 5.508™ 1.980™ 35.31"
S)odl g o o - . - - N
1 4080400 228802.7 233.886 72.818 40.96 8.056 100.835
(Superabsorbent)
(Fe)oal oS5t 2 2113969™ 360186.1™ 4.817™ 183.853™ 13.979™ 1.619™ 181.217"
(SxFe) 2 213658.3" 5769.4™ 78.180™ 22.618™ 0.851" 0.170" 2.283™
P55k wlans 1 1368900™ 595469.4™ 76.097™ 264.604™ 18.490™ 0.616™ 26.197™
(SxP) 1 16900 11736.1™ 33.216™ 55.751" 0.001" 0.374" 1.373™
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(Errons 22 61916.4 16325.5 22.995 11.994 2.036 0.849 13.278
CV %ot os oy - 8.98 9.99 10.28 12.80 17.52 451 6.61
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ns, **and *: Non significant and significant at probability levels of 1% and 5%, respectively, S: Superabsorbent, Fe: Iron nano-chelate, P: phosphate Barvar-2
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Table 3. Mean comparison of interaction effects of measured traits in experiment
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Treatment  Biological yield (kg/ha)  Harvest index (%) Pod/plant Nomber of branches  Leaf chlorophyll

SiFiB:1 1980h 48.20ab 21.53de 4.868d 48.35d
SiFiB2 2240gh 45.33b 23.27cde 7.4cd 49.11cd
S1F2B: 2347fgh 46.36ab 23.93cde 7.267cd 54.01abcd
S1F2B2 2727def 54.62a 29.80bc 8.067bc 55.55abc
S1F3B:1 2457efg 45.75ab 27.07bcd 6.933cd 54.74ab
S1F3B2 2857cde 54.85a 28.27bc 7.933bc 58.74ab
SoF1B: 2353fgh 47.37ab 19.40e 7.133cd 52.68hcd
SoF1B2 2637defg 47.63ab 27.40bcd 8.2bc 53.18hcd
S2oF2B1 3070bcd 42.06b 24.73cde 9.7abc 56.27ab
S2oF2B2 3450b 44.36b 32.07ab 10.27ab 58.21ab
S2F3B: 3250bc 41.35b 29.47hc 8.667bc 59.38ab
S2F3B2 3887a 41.74b 37.87a 11.30a 60.88a
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Means within each column with a letter in common are not significantly different at a=0.0. S1: no use of superabsorbent, S,: superabsorbent application at 80 kg/ha, F1:no
use of iron nano-chelate , F2: 1/1000 foliar application of iron nano-chelate, F3: 2/1000 foliar application of iron nano-chelate, B1: no use of biofertilizer, Bz: application of

phosphate Barvar-2 biofertilizer
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Fig. 1. Mean comparison results of the interaction effects of applicatoion of superabsorbent, biological fertilizer and

foliar application of iron nano chelate on grain yield of dry land chickpea

(Means having same letter are not significantly different at a=0.0. S;: no use of superabsorbent, S,: superabsorbent application at 80 kg/ha, F1:no use
of iron nano-chelate, F,: 1/1000 foliar application of iron nano-chelate, Fs: 2/1000 foliar application of iron nano-chelate, B1: no use of biofertilizer,
B,: application of phosphate Barvar-2 biofertilizer)

Iy golaidl o, Slos a5 conl (SS59dem o ) Shas 5l Cous
Slg—s prndl 9 2395 5l §)lme paPd ol o oo JuSiS
Oz Sl dls j0 pgas 4 alS slaplal jo EMosan]
Ol 8l el o5l Slad 5 ol CMTHLS 5 L3l 5
0, Shos 5o Lal e ol 4y s ailo o ,Slos (oo, -
Ol 5hocs sals 4 Cans (w008 il el So5glgm
= (aals) golazdl o, Slae S 5l aiils y asls oS >
S CSS led e 00,5 oo Jols S5edgm o Slas
Sl ol cud b oYL el ol b bodls g
58 i g f5e slagsslS ol slyj iz 5 egdle wiy0ls

55

bl sl
bl y pazld Cdo puily)ly w520 @l (bl
20,0 S Jleisl mhaw 50 D3l g 551 56 Cou ges
Al an ol jl Sk anslie zls () Jouz) o5l goe
lajloss o by o cllsp (a2l o ity o5 ol (las
20) G 4 bl WL b Jglxe) S1F3B2 SiF2B:
SplS pae s Vg cland o) ls L e 0V 5 e
sbess dm oo Sdlo g (aSld (n jteS 5 992 (L3 g
oﬁ)u L )\}_m oV u_mj Q)Uy'Li cs""’L’JB'L’“) S; F3 By
o Lasdlas oo (GO pgw 92)L8 5 V)9 b wland
ol (Y gaz) e85 1,8 Lol 09,8 S5 50 55 aylas
S ySdes o (S3mgid dlge @98 S 0aiS Gl Sudls



FY-VO axiio IFAR Jlo (Y55l M (0599) Jbu /3 31 0o G g3 /... 31 oolisiusl 15T 1), K0 g y93 0o

50 dgr 40 L dlass 4 pl W ax g bakiws oy o3
G 5, Shas 552 3ol 9950 alaz 5 Slge il
g 5o I slawi 39V (g oe el (Ssb) 958 &
L3l g 05,15 aS 5,5 bl i1, Sz F3 Bz s
S sibolil g gl llsi 5l 6yTole n opdle
So=bgind Jl 6 pSodr L SLS )0 05290 lis jolie
ay A5 dl e o ol AL AL sl 5 LT e
Gk 5l ade ol o 5 U5 g Baile il Lo
Siesid s jate opl a5 i alauls 4y dacdla] il
008 > slas SSL L Y 9,k Sland 595 Bras j g 0l
) e oigan S olie ol Qi plond) wolans
sla )5 a8 as Wgd oo Eel aoms jo a5 ools il
sl ggozme ;3 9 Wgd IS @y fod By e eSS
ol vgaS 5l aias o alidl 1) sgsu aigy 0 D
Hosseini et al, L.y o556 ass 0 BHE olaas ials
3O Agr ;0 LS slaw Ciglds Wl .ol sals 3,155 (2009)
2o gloyles plo sS2 F1 By e 5 vali la e o
g Glandn Sgliie Gy dn bao e wiyle (1800, SO
Sbayless (o 50 A5 s LB polie Sglite ol
5 ol oS a5 0y Jolpe Jobo 5o 58T bl o Jlecl
oL L 5o 5k 090 Gloj po 5 (S Hlade 4 plid solis
=9y 9=y e (alidl s Lagl i b olS 0,5 )18
93,5 aplys paly b conlio (oialy 0B gl ) e 09>
S eie Oyl e S5zsan |y polle 3 Slos sl
RO 5 (2l Al g0 0 095 9l 0 )5 (S gl
(Mahmoudi et al., 2005) wis,S 5,135 Jless oo e |,
Wg 30 o584l slows

2] Sl o3l g Lol Sl 31 a8 Sls lis b
Jlaim! mhaws ;o gy 1o 2,8 a5l slawd 5 ¥ 5,L Slawd o
il dnlie L (V Jgoz) 99— o s duo )0 S
azLd oloss o 1 ieS g o i aS ol las ailfan ol gl
SoF3B2 e an sae FIA s VWY Jolre s 4y 2
5 Ogyle Sl ol om oy (8] EOS L o3l 50 019
L SoF3B2 Hlowd (pizred g bogs e (Gall) SiF1B1 Slews
aib 5 15 s kel 09,5 o 4o SoFaBy 4 SoFoBy slales
5 ol sy 3B ok 5l e 8 43S W (T Jpuz)
99,05 oo Slails o )Slae ol Lty glajlisle consg
(Torabi Jafroudi et al., 2006) ol sob; coonl l)ls
alw coglyl ole 4 wil oS S1 lié Sl ool S
0 Oyle 4wl oo Jrals poasls @ dss e Lol

Y

ol lapl i jae 5l 5,k Ly iz 05 o) elS wd,
olS aly cel g ools 1,8 oL JLust o pgi adse jo |, olge
olS lawg Haud Ol yuizmen g ool S, 3 gzl sl 4
oy 0, Slee 1o (goladl o Slae 5 ogdle a5yl g4 L
oSy 5 o)l Sal33l 5 o)1 b Js oo et [l 5
Gy o a5 LT 1l ails 0 Shee )] il 5l iy
Ol (il ged o )ls 35z OME yo 4 axl asle eadtin
o le Ble wlj a0 b s pdag; o) el ol 5o
o=l il o ,Slee caiiSsgame Jole G wilgs o0 S gaz
Ao )0 45 Sgd e Cublo p asls als el jiag b
ools olial an als o Shae 4y s 1) So5900m 0 ,Slos
6_3‘5 o ol 00 ML)): ua.?-L..u uM.KbLf M.CL) j"‘ U“‘ 9
5o u_:T OO9= ¥ —d [y ...\_3)‘.) Lg).su.ul.’ C,uf)‘dﬁ ua>l.~.: 9
4 )..)L w0 8950 aily o Shae o] Jlo 4 9 So5edaw o, Slae
Ao 90 ;0 00 S 00 SuSedem 0 Sec aS 5l pliw
(Ghayour et al., 2005) aib o olS _ivl) 5 odug, o,
Gold e 9 gSae alayly a5 0,5 blocul o lgh oo
Salehi  .s,ls 595 culs p asli § So5g0gm o Shoe (o
A5 S 518 Soelan o Slae g s
Aigy 50 BME Sluwi

ol las aigs jo BME slawd o il ylg 4500 ol
Jlast o 40 ,9,b Slawd § ol OSEL Lol @l 3 as
5 23> o Jolite 5l g 3l s Lol ST 5 o) Sy
Aogs o e do 0 i il mhaw jo 9, Slad
as ol s alfaw ol 31 oSl dnlio gl (Y Jgo)
Sled) S2Fs By Slond o 0950 digy ,0 BME Blaed oy i
Jodoee 0 )L Ll 0 Vo)l Dlawd g D3l g 0 )8
o9 bgsye dae YY/AY slawil (o ,0 V) lade 4 0] b
Slewd as 2o e VAT slaay L asgs e olaws ¢ yiaS g
—Sbdsmme 0,28 pae L il g 5,2 L5) SoFiBy
o Cod S F3 By Jlas (Y Jgaz) <85 )18 (s 5lel g S
e ol digr o BME dlawd w0 VO isl38l o walls
33550 B, b5l g 000 Ladils slass 0ai S 50 B,b G
00 S s g Lovails 5L 0,90 (5 5uwgid Slge o..uSu.,.al.,



FY-VO axiio IFAR Jlo (Y55l M (0599) Jbu /3 31 0o G g3 /... 31 oolisiusl 15T 1), K0 g y93 0o

OlgSse |y 0550 5utig iy Glalidl jo G (ol slolacs
ol e 3 g 3 )LS a5 5, S blanul s
090 F—iem <! RFINELUREE SIS ol 4y olS (S
ol cezge ol (nl oo S ZdL pgat 4 il
3gise SV ails 3 Shos ol @ 4y 5 ol 53 st Oly
U &S 5 ) Al (g 9 Shes e Wl oo Zuled 50
i) 5l O3l g pizes 1 5 YU el dils o ,Sles
aS Lo o] 5l g aiS oo 65 5l (355 adex Sl polie
doool g aisl loawl glesslo p3¥ s3> G 59,508
Sl Lo igns—2l55 5 oo 355lS's3 g —
10 Ladlo g 45 i s (Shirani-Rad, 2005)
o2l gl b (i Jslone it fge il iy sl
oS Col 50l et 3l (Ko ool paie Snl 4 4z b
Oilis ol Sy il Gial8l a4l )0 g ()59 55 peedpilie o
5L 255 sl 5581 O3sr ot sl a5 il 5l g 0
ol Olal8 ATPY 5 LS 5 3525 b (5,1 ool 9 s
Ad oald L (Olivera et al., 2004) s o
0395 St 53l L gyl Slhed (G 055 ass
S Cewl 00l (513 (izred 098 0 ey R o
3 ol s oS ol g ojls B g p jie jo oal
s 0l 350 Bl o JB9)lS Lol en (et s

& Oean weyd GalS 4y omie 4 )0 g Jdg)lS hals
(Davrynejad et al., 2010) g

Spdedgls
3o plss Sy Judg IS (a3 ls Cdo pgad )3 @l
2 oS 4 3 pgw (ol STy pal DSHL Lol il &S
(V J9a2) 392 )lopne w03 iy g 2y Sy Jloiol o
by IS oL o i 45 ol ol S 31 b
L 5bJgloes aodlr g 9)18) S2F3B2 Jles 4 by
L (Voo Slid Lol pon jl50 50 99 Cond 4y (o] OS5l
am boyo Jd9)lS (2P ld (S 9 P AN o i
(¥ Jgoz) 09— FAIYD Jlaie L (eals) SIFIB1 Lo
50 Jdg lS Lasls aS ws S leie Zhao et al, (2007)
A cos Sad 4 Jy wog (S oS Sy alaw axly
slabas oo 55 0,5 (o0 )18 o (e alides Julge
50 J39,5 6555 GammlanST g Cesdlyg IS (Gadss S
3 Mg, S o351 clad (aal3 81 5 ()5mST JUed (sloaisS
Gl Cugb; 35eS Llyh jo do,lS als LY alex

' Adenosine Triphosphate

ZA

loasli il ails sg2g o138 dlge (g0l e 31
Sl a5 i (e oe Gulple 035 o0 00 iy (il
5 ool DTG 5 O3l g lajen 0,0l Ly SoFaB,
wol G (IRl L Qi g &5 Sjgo un ¥ g b lind
SLs )0 09290 olde yolie 20,05 giluslyl 5 olde olge
Slg ol g JEl 5 o] gy (S9dy s 3l (655l
it olie (el SIS Jak Jobe B,k 3l 5 4, 4
5 lrertsm glacdld ;o Glosse 2 ()59, plas
Cd )b am jo 5 4l S (srigts slaal b ose
e 0, 1 a1y o JUES lacShoenlyid
Jsboeals s ol b i oS o (sl 3 Sen
el o jor (6L sl s 5o e lade 18l
Rl Az o g slada,; slee S )0 (5g i et Rl
Lgdse 8,8 a3 Slawi (pgad 4 ol plse A5 W,
30 ==,8 Al ooy Cae a5 aily bl i Sy
35 ity sy Shae G138 11, St onfins i1 (2 i 45
(Kanouni & Malhotera, 2003) s oo L),
Sl i 5145 Woges L,l;5 Ghorbani et al, (2013)
Sl sebar 1) 0950 (28 aSLE olaws D3> g 5 50
Gl sSL oy LS as ol olas Koo alidss ol ol
olLS jo e84l ooy (il Coge Dland ousS >
o=l mls L as (Sahu et al., 2002) sgi 0 Luoe )5
L oS ols ol Gtalojl cnl (ke 4 cils Jloson 3o
olass) asils o Slae slil 5l pan o8 4Ll slass 2ol
300 man g il (aSgr o dils slass g aigr o e
oliaze b so Jrals dils) 59 aile ails & Slos (5132
=8 4D Ol G Sl pme 5 Cote alall) Sezs 5 s
Slasl 3929 Ay oo a3 Ay ain S 1381 ails o Slee
I3 oo 51 s o Shae il o e ol o 5L

Dl oo Aigr 4o Als slasd g digr o B Sl

wlo (g n
Lgas conlaiwl 0,90 (sl )5 0 jo aS ols lias guls
So Jlesal mhaw y0 als Gutigr p Ol pgw el S
Sl Sl anglae s (V Jguz) 09 lo g doyo
YA b ol ails puig s olie ,iSTas S ol lis ailam
(3l g 3,5,L5) SoF3Ba L e a s by e a0y
Lol )l 5 90 o a0l SGL L b Jole
3 kel 09,5 S o lajles ploo b aS 09 (¥ 55,b Sland
s 5l amo,0 VTS L ol als patiy JBlas g S
Ql_o)’.o.m eﬁ)l_f gy Y JS_...;) W Cwdy SiFiB1 sals



FY-VO axiio IFAR Jlo (Y55l M (0599) Jbu /3 31 0o G g3 /... 31 oolisiusl 15T 1), K0 g y93 0o

(o2l MG b b Jglme (g IS el jo ol i 4 oL L cplpls (Alonso et al., 2001) cowl oo
LS)-»—AM 6L®u‘)M5.|)s 10 coolds OLS ).u...u}d wu‘)ﬁ‘ u.cl.u w..mlj J_Jj)ls cJ_..aSu_u)Ju 6L¢am|)3 Q‘)“"Q uél}f}w
el ole iz g ol plplo wad Jaie e, « Sl LS, S8 IS e ls lie d il jo0 g a8l
ol jo ,olie cilalé aoecl 0 g 05 o 0L Ay, Jawes cble als 4 o k}aﬂ SgmaS by oo Siuli8l QA g
og0me 45 8,8 BJ5S 5 SMIF (2014) e talidl aly 5 0555505 5 Jiba JS L8 5l (spiisid slaelas,
9,15 (a3l ol jate (LIBIL ol O13é jate 55S Jebs 4 S g Gl o Sl 4y 5 0950 S whaws
ui..lLA)"l ol ) o.s.cl;woag b as ol s ol s Sy &T)l_f SaplS o imen g (6 ywgid slaasly olaws rals
@Bl mB2

225

= 22

8 215

g 21

= 205

(]

S 20

% 195

s 19

O 185

18

Superabsorbent and Iron Nano-Chelate Treatments
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Fig. 2. The interaction effects of applicatoion of superabsorbent, biological fertilizer and foliar application of iron nano

chelate on grain protein percent of dry land chickpea
Means having same letter are not significantly different at =0.0. S;: no use of superabsorbent, S,: superabsorbent application at 80 kg/ha, F1:no use
of iron nano-chelate, F,: 1/1000 foliar application of iron nano-chelate, F3: 2/1000 foliar application of iron nano-chelate, B;: no use of biofertilizer,
B,: application of phosphate Barvar-2 biofertilizer
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Fig. 3. Comparison of application and non-application of superabsorbent in soil moisture content at 15 cm depth
(1: 21 May, 2: 29" May, 3: 08 June, 4: 20 June, 5: 02 July 2016)
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(1: 21 May, 2: 29" May, 3: 08 June, 4: 20 June, 5: 02 July 2016)
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Introduction

Pulses have great contribution in human nutrition and agriculture due to having high protein content
(nearly 2-fold more than cereals) and ability to biological nitrogen fixation. Pulses cultivation in dry lands
requires some management issues like using superabsorbent and best nutrition managements in dry farming
conditions. Superabsorbent are materials that absorb and hold water several times more than their weight,
therefore they could increase plant available water and consequently could increase plant water potential.
Due to importance of polymers in improving soil water holding capacity, present study was conducted with
the aim of study the effect of phosphate Barvar-2 biofertilizer, iron nano-chelate and superabsorbent on
gualitative and quantitative yield of chickpea (Cicer arientinum L.) under dry farming conditions.

Material and Methods

Present study was conducted during 2015-2016 cropping year in a land located in Pole-Hero village,
Khorram Abad town. The aim of this study was to evaluate the effect of phosphate Barvar-2 biofertilizer,
iron nano-chelate and superabsorbent on qualitative and quantitative yield of chickpea (Cicer arietinum L.)
under dry farming conditions. The study was conducted as factorial based on completely randomized design
with three factors and three replications. The first factor was superabsorbent at two levels including S1
(without application) and S2 (80 kg/ha), the second factor was iron nano-chelate in three levels including F1
(foliar application of distilled water), F2 (1/1000) and F3 (2/1000) and third factor was phosphate Barvar-2
in two levels including B1 (non-application) and B2 (100 g/ha). At the end of growth season traits including
sheath per plant, grain per plant, 100-grain weight were measured. Biological yield and grain yield, harvest
index and grain protein percent (using NIR device) were measured, as well. Data were analyzed using
MSTAT-C and mean comparisons were conducted via Duncan multiple range test and graphs were plotted
using Excel software.

Results and Discussion

Results of mean comparisons of the triple effects of treatments showed that there were significant
differences between treatments in terms of grain yield and yield components, leaf chlorophyll index, grain
protein yield (excluding harvest index and 100-grain weight). Superabsorbent via maintaining soil moisture
and preventing nitrogen leaching, iron nano-chelate via providing iron required for nitrogen metabolism and
phosphate Barvar-2 through affecting nitrogen fixation caused increase in grain protein and chickpea
chlorophyll index. It can also be stated that co-application of superabsorbent and foliar application of iron
nano-chelate and phosphate Barvar-2 through alleviating the decrease in soil moisture and keeping soil water
and providing sufficient nutrients by increasing secondary branches and spikes number per plant and grain
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number per plant could increase grain yield. The highest and lowest grain yield obtained in S2F3B2 and
S1F1B1 treatments by 1623 and 950 kg/ha, respectively. According to the results, S2F2B2, S2F3B2,
S1F3B2 and S1F2B2 had no significant difference in terms of grain yield and the highest and lowest grain
yield by 1623 and 950 kg/ha obtained in S2F3B2 (superabsorbent, iron nano-chelate foliar application
2/1000 and phosphate Barvar-2) and S1F1B1 (control), respectively. Results showed that highest grain
protein content by 21.86 percent was related to S2F3B2 (superabsorbent, iron nano-chelate foliar application
2/1000 and phosphate Barvar-2) and the lowest content was in S1IF1B1 by 19.36 percent. The role of
combined application of treatments in the study could be attributed to increase in water availability in soil
and consequently higher water holding capacity in plant tissues, especially leaf tissues. This causes increase
in plant photosynthetic ability and consequently grain protein yield which is a function of grain yield.

Conclusion

Foliar application of iron nan-chelate and also phosphate Barvar-2 biofertilizer and superabsorbent
significantly affected qualitative and quantitative traits of chickpea such as grain yield, biological yield, leaf
chlorophyll and grain protein content and highest levels of studied treatments (S2F2B2) resulted to highest
amounts of studied traits. It could be said that application of treatments, in addition to alleviating drought
stress and reducing application of chemical phosphorous fertilizers, resulted to increase in qualitative and
guantitative traits and decreasing environmental pollution and increase in some nutrients concentration in
soil.
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