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2 - Glutathione peroxidase



0 0 OST (ST glag 5T ey (s 355 5 ST g8 25 30

0wl aad sl ol sl Il e
(110 OSas 5 e ) 235 (oo o1 5 31 5o (568 s
Sl 055608 e J i 5508 i x5 L
Co b odoys 00 50 slayles o Nl Olpe 5 adls
Joleo pshy el b L ol kb s s a sl
ok 3 alipa g3 e 53 5 Aoys TVAY 5 14/48
5,8 als 4 G Gy Vo0 5 YN0l
2 i a O sboles 5o SRl Olse cnl oS sk &
St oy
(e M1 S 5 e

YVEY (o o 53X ol 3o 53 5 Slad 5 Ao j3TA/H Y 5YV/OV

VA4 Y 5)4/07 AUgo 55 e

o3\ F/AY 51 0/TA

(7 dsdr) s el 4 Cd As ;3 YO/AR
Lyl s 3l LS (Y1 8) OlKes 5 Sl olayl S
5 rbsesss 5 ook T L o Sl iy O 35S
e a1 STy 055U IS Ol 555 sl S S
e il ol sls Il s YY/OV 5 VVAE (VA0
s il Sy 0 S5 e Sl 68 sl s e il
S5 S K o lapsism) O o 3l 530 05568
e Ol S s a5 a5 5 008 S gl e (o
Glr iy g 1) s e g olS 53 555 el
L =l oS 303 Jsbe S m 5 03,8 S5 RNA S DNA
Olir Ll cpl by (Y018 OLan 5418 33101 G a
ek 3] ol B ae b Shlesl cal 53 ST 5y 055618

A dsam) ol s fmer 4 LIS o lisesa s s

o 5o &l sldss

it 255 Jlanil s o DLET 5 Y Sy s
o a4 Gl anils ds s ) da.ﬂ):)hu,@aﬁi'l:
03 ko s dls slaas Ll sl adcs s &l sl s )58l
10 slasles U3 5 35 S gk s ix b pa s s Slod
Seu YWV YV s an ol cnd b asyn o g
3, Shes g slo el 51 (SG alie 5s il sl (T Jsx)
>)|>4.l1;_.«d‘,_]o4.3‘_§_<:~_14.11.;,»jh); 4l slaas a3l e «ils
iy epss dyb 5s e 5 K55 slay St Ll cov
(YT O 5 KL el

OLES 5 poss AenS |y g 5550 53 piliols & 528 S
S el Jalge 3 5s T pl cled Ol oS sl
Y Jsd) 39 13 ime Aoy ) JL,:;-\CIQMJ\;L@_;TJ{U;;»

LS| gl Ol Dl s ad 51
00 570 glajlas L3 il Ol ol il il 0 50 pas
bood md Lls s G55 a oy b de
sles 53 5 Sdeos VEMY 5 VAL a5l piimﬂjj
A3 V0L 5 WY/ 13 el s 93T ol g 93 5
ST e Rl Olgee 4S5k A S Wle 4 o
3 OMW olisasssm 55 i f & G5 slasles 5 SUsenss
Dles ey NWV/EY Y SLE eV Y/0d
S s Aoy VEAONYVE ek s Sl
dald gy ol Aoy VEER 5 VYA L el ge 93 e
S L3S S (Ve) oLl 5 Sl (¥ Jpdx) sy
ol oal b I sk 3T Lo pas a5 slas S
Sl el lie sl Ol gl S kulLd e s
Lii 53 Oy Jsoosd o Ol 35S Bild s s Shas
wary LAl o G Jhuyn 53 Cush) Ol Of 5
o Bl 5 Ay e 53 e SlasS Cote sl
o ol Jk o3l Olanst 2T g ks cilaast g
S e 355 Sl daa 0L Sos gla A5 AL
I Gl 52l paS a el o e el 250
ol e 36 S ol dasp cilast ST da 5l el
b b ol Ams o 0L 1y 25 dal 3 s il sy 1 LS 5
Gl 43S 13 A0l 555 g o (’)lim*‘)j 5leslazal U
et ek pladl G slal 5 (V8 O 5 $l5)
2 Lee

eS| 3 0530 S8
0t 8 3T s mlaw Bl 51 S sl 0L
Jelse O o3 Losn ) e 53 (615 e BN SIS
S G (F o) 5l 5 Wl Llie ol 31 5 il
o ST 05568 Ol T 35aS S5 Jayl b s
o B 4F ol (Y Jaan) 3L B e 35S 30
55 3lenSTy 0556418 m’j Cled a1 S A
A3l T g 05T ST Il Joks s ST 3 5aS Ll 3



Y Dbl /23 Il /(ALS (55551 7855 dons

o s Sid p Ges 355 5 O 5 greS Ko Rl anglie ¥ J s

s Ses O35 5 ails slaws 36 o> LS| g eS| s 0556 I8 3 S S
«ls <laslpa i oBon S ) Osn e Al SR

(kg/ha) ) (S (S

TYooe TANVC vi/vve rav/ved viaad dals

b £\/Y+a T4/ C £ Y/TVC a/Avab £ 5l Iy

ToYVe rvAed rveed ravyyed AINAC bse s 5

riovd Yaxs C Yi/0.@ rav/¢ycd NENC Sl

YALVA $1/4+a $4/Ara gYv/ota V+/00ab ok e 30¢ o a 93 5

YA £V/F a £\/vb ARVNEL] yo/rvab £ 5 o 531% S 5

rvab ge/8b $\/Av b ¢vo/svab a/atab SU 55 3ix g 53 e

YALYQ YA/OVI YE/ AAZANY:! v/aad dals

vyavef vy reef ¥V/ie g £y114c 4/9A ab £ k31 Iy

rayef Ya/As gh YA/ hi gAY C a/Avab obse 33 5

yyy.ef Y4/¢+gh Yv/as hi gy C a/¢vb Sl

rivd TYAe vv/y . ef [EATALR:! Vi/tva sk 53X G 3a 53 e

YYase vV ef vy/e. ef g4/ vab VYV eva b e 331X S 55

rYise vy ef Yi/e. @ sve/vy ab VoAt a U 55 3lx g 53 gan

Yt Yy/oen Y+/A+Im YAV Yed A/O7C Jals

Yvivg AAARI vl g0+/voa yevoa £ s sl I3

Y1Aob Yeardm Yovedm $61/Ava Ve/isab b o33 5

voargh Yv/¢+dm Yv/esjk gvo/anab 4/40ab Sl

YANQ vemejk Y¥IV go/eta yy/vra p sk 531X i 3a 53 e

Y1\ .gh Yr/a-k Y/ jK £0¢/1+a Yi/Ad8 £ b s 331X S 55

YVAYQ Yv/aK vy/a.jk FAVAVE:! Vi/00a SU g5 3lx g 53 gan

LBl gr oy iy Jlan ma 53 oS0l 03T il Sl e BNl akims DL S ke b g

s L8 O3y
s 28 e sdalie S hiles Y dstr 2
05 SR s st B a3l ge s e
Sosk 4.l atils _.j 35S Ll 5 s dals 4 cd «ls
A 8oy op e o fls S b Ao A s L ol &S
(o b as,s o JL,.:JJ\:j(-Jff,\/‘\' Olyae as 1y &ils
A S S Ul o kS o S TR s s 055 Olje
Sl 530S 5 e G oUsesd g s o sk sl ke
ois ¥ Jadr s oS shiles ol o3 S s (G350 U
S5 055 Fhs b b dss 00 50 bl a5
S b Js om0 S VY00 5 YA Lals 13 5w s

Sles 3 Susb 4 S gy RlBl Ll 055 g 2SS

Ao 5 g3 s 53wl sl 5 v sl Ll

S Bl Gl o s s B e IS
Ll s slassS S US o S o U3 AUS
osls il |y olle obe Jlsl o1 Of 5 S Ll 3 s
slas Lol b cpl ol S g5k 4 (Yo E O Ss 5 Kl
S (B/A) 215 Cud b dao s A Sles )3 a3 4l
Sy ls me sl (YY/4) ey b b doys 00 les @

ORI
J_;)L;,Jﬂm;‘,l_?mgwum;su\yu@u
Gl Lasls nl 5l S aess 6lassS Jlemzud 5 oM
5308 i3 35S s S oS opl s iy 5 e, A
Sl 3 paS 55 50 1 ol 5 S IS Ol s
= AG Gk S s Shes Gl 5 502 S L WL d o
8Os 5 5m0) das [R5l e coluast ol el



v 0 OST (ST glag 5T ey (s 355 5 ST g8 25 30

sl sSU Sl il - gla s alls e O35 5 0 Shas s
Jmlize 31 00 5l e I OF 51 o a8l a5 3250
YL 35 sdias OLES S s g b Ol 055 s 5 Sl
sls Ol olize ol ke sl (Y sd) 55 Siules]
b ol > Shas ST aS s Ll 5o il 536 (550
(Y Jsd) das ol
S s C)f}l:smzv Sle b wils 5 Shas o 2i

3oy sk e A s el 4 by
Lol pme OOl Osh psk X el e 93
PSS YYb o S0la b 0T a8 5 5k s3I 8L 5
5 o o b dsys 00 s bl Sl 4 Glate SIS s
3 80es Rl 3 35S Sl eslial (izen g dald
ook 531 il ym 53 g e 53 Rl Ol s A wils
T S N ] B W
o3 S b Aoys 0055 o gk e silx b e s Jle 3
O s r,f,i.,fv/\~\ 5,80 L) il Lo )s YWY L ks
Aoy VOV L elss b ib dos3 10 s bl Lol s
Gl & o Ol 3 p 5SS YEY 5 Slee L) tals
Sl 5 O s D.@LS VARV 5 Shes L) JbS
(T J54) 351 5205 p sk 3 31X il s 93 5

3 bssise S e oSk dde Sl
5 WMoy ebsassse Bl 3 Gopasy 5 ek sl
2 el eSilie anz 5l (S £33 f)lij:::-*’}ﬂ
03,5 Jsloms 055 20 ) S abals 4 olS LS5 208
S A3l LS sle Do 5 5 S pleel Slis
bug ol sl miy Sl Nl e Jelye a4 e
do 53 5 s W1 3 4 e 5 03,5 S | olS
ST OLKes 5 Lae) 553 ol 5 Shes 5y 8l
(YY) (el

il U sl Ol (Y018) 0L 5 Sl Slaios
I3l el g 53 ook sl 5 ilpass g bl L
Lol 4 Cand ol 35w Lald s wls 5 Ses s s
Wan 5 S50 Sldlas bl i O 58 pe
ekl 5 ih3ln sk mssl b LA s (YY)
S35 ool S 5o 1y Ll s Slas 5 ady; aneg gy ds)
sl OLES (YY) sl ool onls il 531 Ol 5 peaS Jal 2 s
M5 olgos3m 5 0935 sk sST by S el oS
ol 5 2t Ol aS Blpd 53 s Slas (RIS 6 e
e g el sl solanS| Cond (2alS s 4 il

SV o w als e O3 ek e 5ix alipe 935
A S YL

o N e B LR SR e
AL AL e b O fid g 03 ST Ll
s ekile U (da 4ils 4y (5 i oliE slge alin s &l sltes
355 el b s (o 55 0 s Ak e ST s ale
Dl s e 05 3 Shes il o ol slawl 5 el
Sl 3l als 5l 055 (YT O 5 o) C3L dal =
33 ML el s Bl e OB s s Shes Sl B
Gl Pl L s Bl e s S L b
L s Slge Jpams LS Wl (0 65 el )
S A3y Jead Ll 53 s Jalse S5 sk il O
Lo Bies 615 63100 65 gm0 55 Liten S3e alls 3lAaS
i SIS LI 03 Sl ey oS 5 e el Jelse
03,8 alols 3 i w JUE (gl 5 se 0350 slpe i
Szt O3 odes Jisu Oy 35,5 o et Odansy B SLES
535S o el AU Sl e ol s ) 4l
o 01 (ol s 6y e N O3s a0 0SS Gl
Slas onl 53 ails O3s SRIBl Y5 5 S Wls e el ol
Y e 5 K 18) wsl

a8 Sl o Shes ll Sl e Ll e 05
I e 3 3l Koy AMS S Gy 0553 s Ll 5
aly 5 Sas by pae a8 Col Llg e il Oy 2alS
O35 et 3,5 SIS (T OLes 5 (s 235
esbme sl 03 e we @ base 3 Gl Ll
05555 5 (YOI lsnss s 53 1435 o SYV/EE)
Gls Sl 055 055 YU BYs 5l SLSH s (o S YY)
GOl e S sy e 680 L ekd =D sl s
Cel S 58 oplal ciluns! s L;uﬁ-fi sl
e sl i (Sl o S 5 Sl s Ctle 5ty e g
P XY s dils Sl 035 Odews &S S5k 4 el 0l
358 o by Jolo e 4 Bae T 35a8 15 Jail 5 5
¥ Jsa)

&ls 5 Shas
5l s Shae sl 0L LT bty 4 s
G5 i 358 5 Ol 38 20 Blize 13U o (gl
53) DA Iy ee 3 s doys ) ch.d).«.)\ad;udwl

sl Sl 0355 W) enSl 2L 58 (Aopn ) e



R\ ) o / ALE (55 5 52 508 551 alma

5 P bl Bl s s Slas WL s bl

Slio Sl amlie 5 Wlsesasm 5 o5k pssl S5
id 385 B pan S 0ls DL gegs 38 5, Ll
o5 Gran losar (SUSl 5 psk mssl (ilipess )
St T e 5T Ol aligasssm 5 ek sl
o5 s s Sl al os s Sles o VL 5 sl Al
5 opshassl 5 SN pls G Al sdalis

C}) 03y 5 Slew L;}Jjj;U)EJ!be):jljwufj;y

R le s Ol S G e S Sle
WMy IS bt o A5 ks 4 Bies U155 (o 1y 5 S0
) 3l s 33 IS 425 S 288 5 s Rl
oo 53T (ISt ST (o 5T g (TN 0L
Byl b 68U ply ae 5 pbsagssm 5 SLssl
Lil s 5> 0581 sl e ISty e 1351 (5300
SR U co s Shas Dl (Bl 5 S (68 o A5

jl:)zj.ida.laﬁf&bwq\swg?:xéhi!ﬁ):

2l o b e sl bl Bl w8 15 s s (Y O
Rt} oS ks s o Ses Gl 5 s Shes )
abe

Atkinson, N.J. and P.E.Urwin. 2012. The interaction of plant biotic and abiotic stresses: from genes to
the field. J. Exp. Bot. 63: 3523-3543.

Baeg, A.L., D.C. Yang and A. Hilkert. 2013. Antioxidant rate on metabolism and membrane stability in
barley. Plant physiol. 38: 189-197.

Beres, B.L., R.H. McKenzie, H.A. Carcamo, L.M. Dosdall, M.L. Evenden, R.C. Yang and D.M. Spaner.
2012. Influence of seeding rate, nitrogen management and micronutrient blend applications on pith
expression in solid-stemmed spring wheat. Crop Sci. 52: 1316-1329.

Burgess, M. H., P. Miller and C. Jones. 2012. Pulse crops improve energy intensity and productivity of
cereal production in Montana, U.S.A. J. Sus. Agric. 36: 544-561.

Calvo-Polanco, M., B. Sanchez-Romera and R. Aroca. 2014. Mild salt stress conditions induce different
responses in root hydraulic conductivity of barley. Over-Time. 9 (3): 320-326.

Chung, .M., 1. Park, J.Y. Yoon and S.H. Kim. 2014. Determination of antioxidants authenticity using
carbon and nitrogen natural isotopes. Food Chem. 160: 214-218.

Chung, I.M., J.J. Lim, M.S. Ahn and S.H. Kim. 2016. Comparative phenolic compound profiles and
antioxidative activity of the leaves and roots of barley according to cultivation years. J. Gins. Res. 40:
68-75.

Creissen, H.E., T.H.Jorgensen and J.K.M. Brown. 2015. Impact of disease on diversity and productivity
of barley plant populations. Funct. Ecol. 61: 1365-1374.

Garrido, Y., M. Tudela, and L. Sharma. 2014. Physiological and structural changes of antioxidant
enzymes in barley caused by drought stress. J. Chem. 75: 290-298.

Hillocks, R.J. 2012. Farming with fewer bio fertilizers in barley with water deficit stress. Crop Protec.
31: 85-93.

Hughes, A.R. and J.J.Stachowicz. 2013. Barley genotypic diversity increases azospirillum response via
complementarity and dominance. J. Ecol. 108: 275-284.

Ipek, M., L. Pirlak, A. Esitken and F. Sahin. 2014. Plant growth promoting rhizobacteria (PGPR)
increase of antioxidant activity in barley under water deficit conditions. J.Plant Nutr. 36 (8): 1205-
1214.

Jang, 1.B., D.Y. Hyun, SW. Lee and G.H. Kim. 2014. Analysis of growth characteristics affected by
application of azospirillum and pseudomonas in barley field. Crop Sci. 22: 441-450.

Jaynes, D.B. 2011. Confidence bands for measured economically optimum nitrogen rates. Prec. Agric.
12: 196-213.

Kim, K., J.H. Song, S.C. Heo and J.S. Min. 2015. Discrimination of PGPRs on glutathione in barley.
Forensic Science Int. J. 301:115-126.

Kyveryga, P.M., T.M. Blackmer and R. Pearson. 2012. Normalization of uncalibrated late-season digital
aerial imagery for evaluating corn nitrogen status. Prec. Agric. 13: 2-16.



q 33 0181 ST sl 5T S e 555 5 O 35S 25 3G

Lee, D.H. and Y.S. Kim. 2001. The inductive response of the antioxidant enzymes by water deficit stress
and selenium in C4 plants. Plant Physiol. 770: 151-174.

Ma, Y., M.N.V. Prasad and H. Freitas. 2014. Biofertlizer and cell antioxidants in solun chalk soils. Soil
Biol. 64: 425-432.

Mischler, R.D., F.W Badeck and G. Tcherkez. 2012. Post photosynthetic of stable antioxidant enzymes
in organs with bio fertilizer. Agron. J. 298: 840-848.

Mittler, R., and E. Blumwald. 2014. Genetic engineering for antioxidants in water deficit challenges and
efficiencies. Plant Biol. 80: 671-680.

Newton, A.C., A.J. Flavell, and T.S. George. 2012. Crops that feed the world 4. Barley: a resilient crop?
Strengths and weaknesses in the context of food security. Food Secure. 3: 141-178.

Nietner, T., S.A. Haughey, N. Ogle and C.T. Elliott. 2014. Determination of geographical origin of
distillers dried grains and solubles using isotope ratio mass spectrometry. Food Res. Int. 60: 146-153
Paglia, D.E. and W.N. Valentine. 1987. Studies on quantitative and qualitative traits of

glutathione peroxidase. Journal Lab Medical. 70: 158-165.

Rao, A., W. Weisany, and Z.K. Punja. 2014. Physiological responses of barley to biofertilizer application
under low water stress. Aust. J. Crop Sci. 5: 1441-1447.

Sapoukhina, N., Paillard, S., Dedryver, F., de Vallavieille-Pope, C., 2013. Quantitative plant resistance in
nutrition absorbance in dry lands. New Phytol. 200: 888-897.

Shiyab, S.M., M.A. Shatnawi, R.A. Shibli and M.W. Akash. 2013. Growth, nutrient acquisition and
physiological responses of hydroponic grown tomato to sodium chloride salt induced stress. J. Plant
Nutr. 36 (4): 665-676.

Tao, H., T.F. Morris and J. Neafsey. 2012. Nutrient applications reported by farmers compared with
performance-based nutrient management plans. Agron. J. 104: 437- 447.

Taverna, D. 2012. Barley seed inoculation with bio products as in retranslocation of glutathione in plant
tissue. J. Agric. Food Chem. 102: 982-992.

Zhong, B. and Y.J. Xu. 2011. Scale effects of geographical soil datasets on soil carbon estimation in
Louisiana. USA: A comparison of STATSGO and SSURGO.



Y Dbl /23 Il /(ALS (55551 7855 dons "

Relation of water deficit stress and biofertilizer on some of antioxidant
enzymes activity and their role on grain yield variation in barley (Hordeum

vulgare)
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Abstract

To evaluate the qualitative traits of barley in response to biofertilizers (Azotobacter, Pseudomonas
and Azospirillum) with affected by different regimes of irrigation the experiment was carried out in Karaj
Azad University research field in 2013 with split plot based on Completely Randomize Block Design
with four replications. In this experiment irrigation treatments were in main plots with three levels which
interrupt of irrigation at 80, 65 and 50% of field capacity (normal irrigation), (35 and 50 percent of
humidity discharge) and sub plots contained seed inoculation with bacteria such as |inoculation with
Azospirillum lipoferum, Azotobacter chrococcum, Pseudomonas putida, PseudomonasxAzotobacter,
PseudomonasxAzospirillum, AzotobacterxAzospirillum | and control (un inoculation) in seven levels.
The results of analysis of variance showed that biofertilizer had significant effect on antioxidant enzymes
at 1% probability. The activity of antioxidant enzymes affected with biofertilizers were increased at water
deficit condition which Azospirillum lipoferum caused increasing about 16.7% and 21.4% and
PseudomonasxAzospirillum caused increasing about 18.2% and 25.9% for superoxide dismutase and
glutathione peroxidase in irrigation at 50% of field capacity, respectively than control. Yield showed low
decrease in irrigation at 50% of field capacity than normal irrigation such as yield decreasing in irrigation
at 50% of field capacity was only about 13.2% with affected by Azospirillum than normal irrigation. The

data showed that biofertilizer have efficient role on barley yield at water deficit condition.

Keywords: Biofertilizer, glutathione peroxidase, superoxide dismutase, water deficit
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