P 0lsliliibpgle los jSuS 103
P

Ol ol 5 a0 i 708 1S 19§ jou el 11§

G 9 i i (S99 (rdg 1 9 udg S el 1y g 13 5950 5T

by a3 5 oz aabld (5l s (e Sho TFElan dozme J Slake 12
g g gl olBiils b mlie 5 (55,5LaS oaSaily a ) wlid IS gameiils

g oo ol SRS (b il 5 (55)5LAS 0uSils (Ll psle 09,5 Lokl T

RSO ENERNCET NP RIS L A EEEPNE SIINIC P SR

g e Bl RS pands wlis 5 (535S saSisls (LS Pdlol 09,5 Loliul T
m.hedayat@pgu.ac.ir : Jstws sdiws &*

onSs

St (g g 3 e S (A Lh (lime p1 phend 31525950 il ouyp B b g3y o
SolS gy b I 55 (590 9 yiasd ul2 9500 Jole duw b J159556 )08 Ginlo3T 43,5 12l (559 (i
2% G5 Hlowd W30gr wall 9 Gl 9 G.M. o jrod 132595000 igS 90 Jolds (258 (sl jlou s |21 SoLai
eSS e A g Fr o mhow s 53 yaud jlowd g o WIS Jo g es ) (o FIO 9 TN /D b aw
e Ol (Bl 9 Judg b5 (asll fals crgo )9 Sl ol (Lid s .ol 2l S5 S gles
= o 56 G, )6 Jisamo Hlous 9 0,59l 30 55 oo Ae 3la0 41y Jhuno 832,18 Lol .30y o0
PSS 50 p S oo Ae (ylime 4 pauid b ol pod GM. )6 Hlowd Joliio J1.05Llld (rdgp (3l5mo 9 Judg 1S
4 59— g (2 YL 50 1y (g Ol (n P 9 a9 b (RS 50 |y JeB9 S Ol (o e
Dol Cawd

Glumus intraradices Glumus mossea « Ju 5 <liwwd 3 guw «Judg oS (oo dws JS oy g 0 1 sls lals

4ol
S o] S 5 S ol 5l 8 s b p S Jaiae slee g o1 o Fragaria anannasa ol ob b S5,3045
3 Gl 50 Jgmazme ddgi 00 iiS dgaome sla Jule (o 5 Lol 51 G (6,98 s (Darrow, 1966) WS oo 0, g5
o=t slalasze po Gl wb) Gl 6lp (Soiglam sba,lol) o )0 3 on Cgaie L35 (65)0laS e slaailaie
AU (6598 (5 45 Wi a2 ol 41 )L oL (55, (gl 5o el Az 132550 VgSaugy) (slag B 2
05y e bale i 565 5 s y5Se )6 il ciules] o (Yildirim et al., 2008) s JS Jedg,lS olsme » (iie
oS ol sletad 0 aS ol ol G 9 08 (o e 5 Ll pd o ) Legd (olae polie 5 gitesid la
0555, cbile 5 (ol polie Qi Bl Bk 5l Wl oo bugd 9 155500 Slag ) ol o dy jiud 095 Bran (5 )9h
g ol plzsl opl sl (Parsamotlagh et al., 2011) a_sl j5e 5,50 (i ate Ol 2alS )0 gytwgis sla
53 01 Jos Gl ina 50 (S55055 g Slime 5 Jedg S Sl Bliae 2 i 5 159500 @) 3B oy S

el (55 G2 Ll

L9y 9 dlge
2l 5. 55,9laS eaSisls wldS jo ceiS Gl j0 1) Gl %k b (i jon Sz 19,llS o8, (58065 cLis
Glumus intraradices 5 Glumus mossea (G.m.) ass5 50 51 Lialejl ol 1o 00,5 cusls o bzds olKiils ol
CuiS Vi) pem Gl 4 oY g CaugS S CUlS s o Gi.)suy slid I 5,950 jless Cu ool .ol eolarul (GLiL)
3 v 00,8 eolatul oo S g5l (gl 56500 5l dalis jlans ol 00938l AlS ST a4 13 1680 0,5 O wig 2 slil g
JL.Q.C‘ )._.uo ] M)(S“’o f/a 9 YI g\/& c.la.w dw 63[} LS)}‘“’ )LM R JM ‘éJ..a‘ )MM) Q LQ;L.M.: sOLQ g.i.: wdf

151 : - z
I“"'_” iional 1 £yt h Natior ticultural
Conference ',95 Science ( ess of Iran \

September 4-7, 2017, Tarbiat Modares University, Tehran, Iran



JI!”

Lol s JAAS i
: Ulllebpgle G los )SaS o sg

Ol sl o S pi 0Bl (9§ g el 11§

iy

S
g

‘T

St s 4 (6,08 Hles Jleel gl g aald Glaicds yie p wiesjowd VIO EC L Lol i jis a5 & gm0y 0l
3 o s s (5o 55 i 25 i 90 et oline e BC L o5 (shigFay b 033331 labs S
basgi Jdg IS (i ;09 pledl 5l ol a3 )5 L5 50 o 5 Sliwd pgw gte 5l SIS 0 SokS 33 0 5 o A
L odan Soslail ol (gl poailosl g anwlone cidly g0 (le> S a1 SKlheo (5 S 03ll b i a8 1S oSl
S ygmots Ghalajl ml s ColB egls OY mge Jsb 50 iegids il olfiws L 5 s 5o las (VAVY) (il g,
Jolt e el das (1o plS )0 45 (60 5y dp 55 ole ds b 80l SIS aply b B jo Jy, 556
e FI0 5 ¥ D 55l (s y58 5 S oS5l 3 p S hea he 5+ co bl s o) il 5 Gl G 1 s

22 12 LSS YL e g e

Sy g A

Sl ogad e S Gulsymy g Jede S Cdo ol (iSem s 5 (555 5 paed diny5Se 0 )5 iy 45
i jlo e duoyd Sy Jlein mhaw 5o lagl il g 4ilSge Jlite 1y 5598 9 pimd I 580 Jitae

Olee (S G el Gelg g GRal8l o ol an s (L2581 Sl owian)Las (5558 5 Saud S aAlian Sl
LeaS oag e o peionjomd FI0 (6595 )0 p,56kS )0 Saud o S Lo Ar olion 4 GM. 2,68 oS @y bgayo (s
9 yid Sl 0 YL 0 Gl )8 Jless 9y p eerjowd 1B (6598 )3 jand slajles plo ol on 4 G Lo
5250500 Sl (aSlee anslie () Joaz) <etls ()lo gime Dol b Lo ol b Lol cals Camsas (5,0 stne glis (555
S as a bl 0,55 LS 0 5 b 0,8 o ¥r g Ar clpom as Gl o (s (S 903 (atie b
S5 5 5 8L il (dgy (liee « 25 lime GRIBIL (6598 Jhs ST mls jo obs Glis byjlas plu b (g)ls sne
) Jguz) ad svmlice bojloss plo & S Gl Glie (RS e 2 bonj o VIO

39 Blits oo o5 (KA ol Sliee 2 sied g 12 ysSe 3B ) Jgo
(ds/m) (5,9

_ e
ok o - o (me/ke) 295w

vnat YIAAG YY" VYe"
vy BF v/3q9% i VY f-
Yi¥A " Y/. g % Vioy™ A
v/fy D Y/ved A% vy ™
viov © Yy be YIAVE Vas f- G.i.
vivy B A Y/y -4 Vivak A
vivy B YIF e v/ 5 VYK
YAy A AR Y/ve Vol ¥ G.m.
YIAA A Y/FE Yy be vy A
¥a? Yo \IEA® Sl

5,05 K00S0 b (g,ls cme gl SSls glasals siz yge3] o0 O Jletil g 5o (6 )kl Bl 5 S i Bgye gllo slanSiles

o (Aziz et al., 1999) ool o ol s ol 85 5 Sl Bl b 55 3e s ol s ol Kty ol
m=lo L Le i)l 8 ol (Rabie and Almadini, 2005) ol (5,155 (5,98 i <o MBL 50 g lime Gialidl i
Fiset e o] Sy b oSl o5 laisTay oogr (i 4 Sl Gl S Olsn e 2o il ol
WS o S5l (oo PH logi 1 a5 005 55l 5 (SOl mueilile S (g Bl 00,5 oo o] o 5 (o
(Hare and Cress, 1997)

SUnternational T PTUS [ ST eha
E (I'nll||'l'=.'l'1'.t'u HBI H;&..I:-I.-:I s Qondres Il.lullil..u, Y

September 4-7, 2017; Tarbiat Modares University, Tehran, Iran



\

Lol s JAAS i
Ulllebpgle G los )SaS o sg

Ol sl o S pi 0Bl (9§ g el 11§

g

:— LRLITTRIY S
.

L olea Gm. )18 )los ;0 39,5 (e 0 b 0b (atuie (6598 9 piand i jsSie e ST Jouzr b
ailf g Sl ccils g)lo e Sglds Lojlons plw b aS ogs vall (5,00 ;0 S p,56lS 10 6,5 LoAe jaud
LB L oS el Cosoy 056l 008 (oo Av jand G 36 Jlas jo 1) gl liee (2 5 e hnd g 15255500
Ly Ll o2l gl o S LS 0 siad o5 oo Av Lolyod Guil )5 5 0,5 5LS 10 o5 oo T+ yind L ol yon G,
g )los;.m ) LES P
9 hlits slaw o (KA S Jids lS (e ls liee g ke g 1e%ee 23 Y Jou

e (do/m) .92 S I 95en
£10 ¥ V/ (mg/kg)
ov/fa © £4/40' oy/vyEr OF/A- e
5+ /AY P £71 0 AT oY/ Ye f. aals
fa/ay £ YNV oY/fVEr 8-y A+
- /5A PF FF/AYE OF/VA% oY/fVEr
oYY B oY/s0eh ov/fYei AT ¥ G.i.
av/sy A FAIAY! vy ©te BAIYY® A
o)y B Befey ov/y.& OO+
oY /vy A BY/50" oY/VoE OFIA-C ¥ G.m.
oviss A fo/s-k av/vo'e £YN O A+
FAIDF € OY/YA B IN7AERE K <18
598G b ghle pixe Dol STy (glaels i ‘_‘)540)"‘ ae 0 0 Jleisl mlaw o L5)L‘f| Ll 51 S i By > syl slo Sl
I{RY

S5t $laa3i, e EalS e ;3 sl i e oo 55 51 e IS Gl SIS e
3 i IS ST (s iy s 5 bl IS LSl 55 s 4 ates ot e (5,95 bl
ceel plals o (Sis g 550 i a5 Cowl ool las aliaxs (Sultan, 2005) asl sos sle 19,05 51 cxilews
397 Jedg I Glime (A5 Ll p8 50 oS (SlalS 09,5 oo JB9)IS (liee alS g Dl IS (pud auSs (e)35 S
o D Sm 5 b B gl b wisls 355 liioee (Duibey, 1997) 553 (s 5l (s imgis ol IS s bt |,
clale zoli 8l L (Abdel-fattah et al., 2002) <8l zoli8l sals 4 s (§5imwsd slalo S, ol § S oole
I 85 5508 o 69 s 515 ol 0l amnlis & g b 123 inlS LSg)IS olieo ot 15
il |y g S L et s SBIE (508 5 shigFay iy 2alS 5 LIS i 555 2
(Rezaii et al., 2008) =3l pals Sls ol o sd 4 frwly ;o acy oLS 35,5 Jlade oiwgh ;0 (Y Jgu>)
Sl el S e e 5 15 85 oDl oSl 3 o e 4 g 5 o sl alleh i
5 OpeST 8y Shae 2alS el g oS oo Sul KT shrpn (I8 polie Lo Do bsby el i 035 oo Jigd
05 baiss, o atey S @y jingnd all s Sl )ah 5o s o0 S 4 090 oo peggtd 3 Shes 0 LS

(Parida and Das, 2005) Cewl oleowiign 5 o2,55 la STy Lo 4 VU slas,ed

S1 | wrrati al
nternationa ‘ th National Horticaltural
Conference ! } Beience Congress of Iran \N

September 4-7, 2017; Tarbiat Modares University, Tehran, Iran



L 4 OlllEbpgleglos SiS i 003y
TG 017 Ol ol 5 g 30 g 5081 I FA g0 sl | B | §
&l

Abdel-fattah, G.M., F.F. Migaher and A.H. Ibrahim. 2002. Interactive effects of endomycorryhizal fungus
Glomus etunicatum and phosphorus fertilization on growth and metabolic activities of broad bean plants
under drought stress conditions. Pakistan Journal of Biological Sciences; 5: 835-841.

Aziz, A., F. Martin-Tanguy. and F. Larher. 1999. Salt stress-induced proline accumulation and changes in
tyramine and polyamine levels are linked to ionic adjustment in tomato leaf discs. Plant Science.
145:83-91.

Dubey, R.S. 1997. Photosynthesis in plants under stressful conditions. In: M. Pessarakli (Ed.). Handbook of
Photosynthesis. Marcel Dekker Publ., NewYork. 859-875.

Hare, P.D. and W.A. Cress. 1997. Metabolic implications of stress-induced proline accumulation in plants.
Journal of Plant Growth Regulation. 21:79-102.

Parida, A.K. and A.B. Das. 2005. Salt tolerance and salinity effects on plants: A review. Ecotoxicology and
Environmental Safety; 60:324-349.

Parsa motlagh, B., P. Rezvani Moghadam and A. Mashayekhi Sarduiy. 2012. The effect of the interaction
of salinity, mycorrhiza and phosphorus fertilizer on proline absorption of some minerals and the bean
(Phaseseolus vulgaris L.). The first national conference on plant stress. University of Esfahan, Iran. (in
Persian).

Rabie, G.H. and A.M. Almadini. 2005. Role of bioinoculants in development of salt-tolerance of Vicia faba
plants under salinity stress. African Journal of Biotecnology. 4(3): 210-222.

Rezaei, M.A., R.A. Khavari-Nejad and H. Fahimi. 2008. Physiological response of cotton (Gossypium
hirsutum L.) plants to soil salinity. Pajouhesh and Sazandegi; 62:81-89. (in Persian).

Sultan, A. 2005. Effect of NaCl salinity on photosynthsis and dry matter accumulation in developing rice
grains. Environmental and Experimental Botany; 42(3):211-220.

Yildirim, E., M. Turan and I. Guvenc. 2008. Effect of foliar salicylic acid applications on growth,
chlorophyll, and mineral content of cucumber grown under salt stress. Journal of plant nutrition; 31(3):
593-612.

Snternational £ O National Horticultirn
ﬁ ('IilTill'l'i'l'J'.It'iIKH E”IHQ..:-.--.r ngres .|JI;.!|, f

September 4-7, 2017, Tarbiat Modares University, Tehran, Iran



;E';‘ b.lJ.QJ | U._!._! U.i.l.'l i J-é.'l.s U.:.f.'.;g'\.t._-._v':“\.}
P sl olaibpale olos S panmsg

...... Ol ol 5 a0 i 708 1S 19§ jou el 11§

Effect of Mycorrhiza and Phosphorus on Chlorophyll Index and Proline of
Strawberry under Salt Stress
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Abstract

This study aimed to investigate the effect of mycorrhiza and phosphorus on the chlorophyll and
proline content of strawberry under salt stress. A factorial experiment with three mycorrhizae,
phosphorus and salt in a completely randomized design was conducted. The fungal treatments were
included two species mycorrhiza symbiosis G.m., G.i. and control group. The salt treatment at three levels
of 1.5, 3 and 4.5 dS/m sodium chloride and phosphorus treatment at three levels 0, 40 and 80 mg/kg of soil
was done. The results showed that chlorophyll reduced and proline increased with increasing in salinity.
But independent application of phosphorus to 80 mg/kg and also independent fungous G.m. treatment
had a positive effect on chlorophyll and proline. The highest amount of chlorophyll and proline obtained
in the interaction treatment with fungus G.m. and phosphorus at level of 80 mg/kg in the lowest and the
highest level of salinity, respectively.

Keywords: Chlorophyll, Glumus intraradices, Glumus mossea, Proline, Sodium Chloride, Triple Super
Phosphate.
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