[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

§ o jladi (dala alas 5 685 o gle 4y 83

Cgliia GBS 3 salaly a8 ) ey (e g 33800 (5 9 st (A
pud e

asle 5381 ¢l S il g ol sadie (saeal o (saia s o g ALS
Olaiaad ) iy Dl Clall (G 3S je 13 8 Amen 3l g

(VU
LS e sualic (o) sine 55 ABGL T Lo 5 )0 )5S 51 i Jan dlagl () (seie Cligns
B (el B ) Ay ol8 36 yualic (5 gina (g5 JnosSaasiS) AT 35 5o 0ol 25ns L Ll a2 L)
o2 olai) ladad 2,8 e B e e Cijlite (sla jlefi G me 2 )sSae s 5 35 GlS 4S
Qs 5 023 (5550 (el ) oy JALS ca it (53l 40 Caaslia 3 )y sKe SN S iy 0 (510 o)
G Jslae 534S (e il gus) o jaie O glie (sla lati Ly 5 300 S 2k ) aBile sl I 5 50 ) S
alic gl sina 5 g sl 8 4y (Sikel aa py diad jlagi caia g ead salel ) /Yenhile U i s
4 Ay ) Sade] 48 aly gl i ik Al s b el Blal 51 5 5 %0 5l ) g Al g Ay ) 0 e
560 8 o (AT iy ¢ iud caanlS (g) gina 8l Gl 81 ca e Gl 81 L (5 ) S sS) slag
) sine caie icmly cabale U glajlag 50 udly GRS (5 D) 580 (a4 Sl (5 )55 ol8 )3 (ea

A2 LIS (a8 (5 3 55 (5% 058 4 sl (5 35 55 03 8 53 e 5 (55 ¢ ke 0l oy

04

4dadla
20 g e Cansy o 4y ) L 4S 2513 253 5 (6 35S ) Sy S 50 0388 S 5 sl JE DI K 7 e
e e 5l Qi 3ol & Ly il dan 5o 5 S e bl ) 2 ) K le 4Sad 5 2 B dle
o2 plai) Calie JalS 2 (55 O ST (o 5 SeosSae W (o) s saae slagila 31 [V ] 20 la
ol oad saaliia Gl jae L8 a4y () JLEI 5 3l 50 ida 5 (KiZe] 508 ) oo siie 5 e glada o 5 Cal
s o [7] S o e Gy Sad LB 5 Ol dae £ s ey 4 ) sSaasiS) g U Sadel g 5 [4]
o) Jie (5 malie Qs (ay ol il (1 350 O a5 OIS 5 b ) a0 55e s

apalS 5 ie oda 5Ly NS e ad) a1 ()l jae oS Caaslie g ady ) o dagl pd )3 AT g analiy ¢ b

e palic ca e (63b ) ¢ el Al ¢ Sl Jan ;g aulS YN
94/0/Y0 i nhy AQ/Y/YY bl

). Agaricus bisporus J fna oiuny 53"

-X-RY


https://system.khu.ac.ir/jsci/article-1-1373-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

Ol et g (saia o oal yeo A0S bl ca e caund€ I3 jualie cubile y 5 ) Soe g1 S

(e Jad A Gl oala LA CLERaAT g3 jla aga g g3 saae GleDal ) eSn i) s A slacaa L
V] e 8 LA a5 aas Bl Ly 5 Gl 38 AL il 2 1) o e cubale i) i o) 55 5
D59 (A5 31 (age A arlS g jie Q3 3 o A i 4S Caud sala LIS (53 530 W (o) 2
gins A gy (320050 QA (IS )l aS Lagl 5[V Y] ol oS8 ai8lS O (e (slaaailSa
4 o sada (S5 s 58 a8 5 alaS 5a a0 (Kol gz B 50 ja Sl f 4 (5 3 sSaa s
it Gl 5 D05 Cu Sad g et 0 o IST B L ol a8 Ay o Ol 0 8200 354
O 5 S0 sSae al€ )3 ajuie Cigldie glacalale caad ie jaalic 51 oA i g8, 65)
23 e 310 (555 S
Ly, s
oS Jayna 5) (e 5 23 (5 sleen Olaind ) aibaie 3 by GG ) g s (S IST @ )8 sk
MgSOy (+/8g) KH,PO¢(+/+ Yog) NaCle(+/+ 8g) CaCl, :da=i (MMN) ST il S 5 55 -cile
5(7 ) llesjas () v+ mg) 2 el o(+/Y8 g) (NHL),HPO, «(V/YmL) FeCl3¢(+/) g)
e 0810 S alial 5l ay s adaggd Hhie ol pAlChe Ve r nciShias S ad, () g) SR
Ciredy o il T 58 50 7 JUB S ) Gy i€ lame sl 0l a0dai 0/0 aa 3 T 4 &
Loyl i 50 Ladiany 30 s [VF] ([F] S 2y g )L LS diadealy 1,3 GUI Jsane slad joaiin lea
a0 F gley joatia ¥ Caedy 5o 0ad Gud ) o WA 48 i B Gl 4 e R e Jy i
SR aia 50 S0 Gns Jslae 50 Gur g 2iad 4ide | anadS 3 IS g 940 /0 Jslaa by b ,dy aiad 431X
dala (sla jh G [ F] 28 180 )b 50 )8 Gl el Al o il shie T L b Jles Culgd 2 50
s saliiul slacid y oy a3 48l s B mad ealy )8 So )6 0 o8l T sled il (i (s 5
O san YY) led o saiiy ) g il he 80 Slaghyl 50 a5 20l SES palind OTL b e
v lag ) an dayiad Tl 18 50 LacSal® ¢l pa ) ey adifs 4 dia S il 488 Y o
Lol Jslaa yid e Av 5[] o058 7/0 Jlatedn il g 558 0F Jlaie 4 Cuy (s 5l 48 o5 sl e
o 3 Sz )8 ekl (Ll )l ) a0 35 g0 slacSALS Ak HUS )y diad Jiie g Yo) calile
Al g jrie 0 gldia () stina b ca()] (a0 jlagi dacSalf a5 aaa ¥ Ohamy adioaly H B (Sead YY)
A e K /XY SFYY VP /P 5 Cale i 5000 ) 5e ke Gl g (o) giae A
DISE Y Loy ,8 F ag it (5 )58 050 L 5 (5 550 (LS (ssla aS lagh )l o5 8 53
oY/ Yaouhale Ui g Jslae 5048 ¢y sSae s b 5 5 ) sSae LS ) (o s K 8 2l s

bt 4dia ya ) Sha ) s b a jaie Gl g Jslae il e A L o) ok dugd ¢y yin) Hhate

o7,


https://system.khu.ac.ir/jsci/article-1-1373-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

Ol et g (saia o oal yeo A0S bl ca e caund€ I3 jualie cubile y 5 ) Soe g1 S

mg)KH,PO, «()/2Ymg) MgSOy «(Y/YA mg)CaNO3), :deles Y1 cukale Ly il ga Jslae xia
Sl Sl s ¢(/Ymg) ZnSO4 ¢«(+ 5 Ymg)CuSO4 «(¥ mg) cal &l s «(Y+ Ymg) KNOs ¢(0F/0
ABule Jf Iyl i 3 4 3 e 4y JBlE s sine sl ) [Y] @l (¥ mg) Na,-EDTA «(+ 5 Ymg)
) sina 5 )5S siS) A Ay ) (i ATe ] dua pd cad ) 4ia 4 ) ey dadealy I8 elS 558 ) 0 g
20 S ehe 2218 Ay (Sidel a5 86 3ad) (gl b (5 86 jlad) palie I A
c2al oy ol s alail g asiy ) 3 4SS Sl b jliae ) jualie jlate 2 il G S sy sind
P Oradsan 200 slad jro eS8 paail€lan (ol s Al 5 ady ) ladd sai 480l ) ey 2l 5 5% i)
S ekl Ly 5 ol g 233 g 4 ol (il ) 5 0005 s Jay e HOL L i i il el
Ly ol A5 () 4 pndS 5 e ¢ il (GBSl ) 58S alis (Cecil 3041) Jae) e s siSpus
Dhie 5 (L) 58S Cal (Corning 410) Jae) e sib addd 51 soliind U asaldy 5 ads jlaie (EDTA
35 (5o 1) () yind ) 58S Cial (GBCI32AA) Jae) (ool i 3l adliind Uy 38a 5 (5.5 coma <l
]
5S35 032 5 S nsSe gl 93 () 248 FxY o Sl (e 3 )y samty (a3l ool )b
ol 5T 2 g el ST 5 ladl habal JalS = sl 8 ) 530 39 s (o St il haus g

.Qﬁﬁ&)};@“)ﬁéC.LMJJQS_'\\JQJA‘}]L)HJAALAQ&QA

Y
e S TNY 5 7/FF sla ladi 50 Da)sSaasiS) g B 4 ) SAEET dea 3 0 S M3 oe LS gl
A a8/ 51/FY) e e 50 (Kide] a0 RS 5 (pdie 5V (6 sine) e il g il

() ) ol 438 8 g (e e (5 s (0 S g e Sl g

30 -
—_ a
S 25 A - 2M
2 20 - b
=
£ 15 1 c =
z 1 «
£ 10 .
3 5
a 0 T T T 1
¥ K2 ¥YY $ ¥¥

MgSO4 (gL1)
A e igliia GREBIE 3 (M) 02 (s 0950 (el Ay 53 )95 5580 dg Ay ) (KIdET waa pa ) J8G
SLES ClancS e i ol a5 (pSia 8303 LS (53340 Jaghad 5 1S3 Ao Bl (5800a (s
P<+/+ 0 gdaw 43 I3 faa Ciglds baiag

o)


https://system.khu.ac.ir/jsci/article-1-1373-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

Ol et g (saia o oal yeo A0S bl ca e caund€ I3 jualie cubile y 5 ) Soe g1 S

sbitia (sla ladi 53 o sSe s 5 5055 sladiug (2e yualic (58 il ) Juals gl
(Y(a, b) CladS-d) arulS (o) sina )3 ¢ay e Sl g il 500 S o/F 5 1/F) jlas s34 aly Gl oy juiae
Ay o0 a5 il b ) 3 an sl e (Y(c, d) sladSed) Jiud 5 (Y(a, b) LJSE) e
A3 g g (5l ira D gld o(Ob JS)

8ae (P, d) sladsd) cal salic lsine G caie Dlilsw Jil 0 o & o/F lag 0
) sina Ul 8 rimad 5 () 58 ) jaaa 54y 2 a8 (Y (a, b) BUSD) mliy 5 (7(c, d) sladss)
Dl oak emlie JajysSae v ey j @y 50 (0d 88) s s (D JSE) o palie
¢ 5Be (ol jualic (EalS Gl (mpie Dl Jid 530 8 /F) Jlasi o) 3 005 (6 305500 48 sk
Gl sine )3 (S8 Ll 2l adn; )39y 5o palie IS 33 5 (ol g a0 as g Al o as sy
39 O (e il Sl 538 R /F) Jladi ) Do (s alil (8¢ JSE) s 5 (Pa JS3) e walic
sl 2255 028 LEa ) $Sa (3 5 (5 355 sladiug o5 R

) 0 es (P(c, d) cadsd) s8ie palic (sl sine (IS (a joie il g Jid 530 81/ Jlasi 50
03 (0 ddsd) Ay )2 550 RIS (inad 5 (Ya JSd) (2l alail )3 aanliy (IS 5 (ol s ali) 2 a8
A5 o2l cond (5 ) S iy

sadiy 02 eb (7(a, b) GLUSE) U ealic () sine (ainie Clilsw Jid 538 8 V/71) Jladicp) 0
20 5 Gl 8 ead (5 ) sSae sladiug 5o (l s il o (Fo JSE) oal ) sine i 5 ol sa Al 3 s
2 RV/PY) St ) o (Fd J58) Gal ol sine Ll ana e L 1) (BAIS 5550 (53 (slading
sl 22125 GLES D) 55e (5% 5 (5 055 058 53 O |y (U (e e il g i

panslS () sine () g8 alN) 53 ah gy ) )3 e daie Clilg il 3o RY/YY 5 F/77 les g0 ja 0
38 5 (8(c, d) sladSd) s «(P(a, b) GUSE) Lse (T(c, d) ladSd) siud (Y (a, b) csladsos)
L3 e LI |y Gl 38 ) 8o 0 s (sladiog 4n s (5 ) S ladiun 0 (7(c, d) sladsd)

O 1) Gl sl o rie il gu i) 508 S 7/FF jladi )3 ol alail (0a JSE) aadu ) sine
Cal ol 8 a1 53 (5 ) Km0 9 8 53 jeaie Cpl il 84S 3550 3 ga g 1) 58ae (s 9 5 ) sSae 05 S
o5 8 53 O 1) Gl gl (anie Sldlpu i 0 R F/FF) Jlasi ol o(Ob JSE) Ak 0 s
ol 0alas LIS 30 SSae 952 5 (5 55

A Al )3 aa 5 (Ob JSE) Adn) 5o ad aide (5) sine dan e Gl il a0 K Y/YY jlas

a0 L& )y S G5 5 0580 058 53 O 1) slaae gl (D JS5)

o1y


https://system.khu.ac.ir/jsci/article-1-1373-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

Ol et g (saia o oal yeo A0S bl ca e caund€ I3 jualie cubile y 5 ) Soe g1 S

2 (Y(a, b) cladsd) aimie sl sine caipie Dl il 53 0 K Y/YY 5 7/FF jlag 50 4 0
GBS ol sa Al 0 a5 Al )3 ek sl (5 ) sSe iy H 5 il (I 8 3 S (50 sladieg
Al gldad

el

e a8 i€ il (3 pealic 5 (A A ) ) sSaesiSl il ) sl saalie it 4 aa i by

Al 50 ajaie (o) sima (gl LA Gl 8 e dia 30 slags] fina )3 s2d (5 ) S sladiug auulS
D3 e Ul A A5 edlia (5 sSae Al Y miie end s 4l (S () Sae JALS s
s a4y aie ) palie CS e S ALl g ) Sae 4S Gl saiaa LIS (6 ) Sae sy
Ay Bkl gladan ) 50 1) aaie 5 w0 (EAIS (6 3 550e o8 (s Al 5315 O e 5 aS (58l
OV sise 5 2000 Sl ) sSaa €1 4y Ay (KaERT a0 ) apdiie Gl A 4S0lin 3K (5510 oL
o2 e Ul 84S Ma 3 Cansily g ke (535 Ui @) ) (6 st liuapes (BSI5 1 (KB T () 58
linages Al sy o3 ke 03 Hlol80 (5 5318 LS oo Sk 2Ly ) sl Jlati 3 0 s () o8 i) 4y o Ay ) 0
aiile (5 palic (218 Cely o jaie Gl 381 Cad o die Gl 381 G ) Ly ol alilie 4 )3 5 (5 30 S
4S ks GLES 58 Yo e d Jle S ol jSes 5 LS 358e (5 55e 58S e LS 3 il 5 anlS
M) e S e Rk a5 aalS Jia (g pualic Cia ) 5 3sdie 2 IS Gl A ) a e
s 5 (sl ) (5 luly 48 dsde 5 priie b nlS Jolu =)l (0 Risls (il 8 40 saie
NS sia 5 (53 hbe Al 33 5 S R sla Ay 25 ) ) Cnined 5 e it | ol glie
ol 2 walie Gl S Oloae Y] 2pde alite slag il cullad wile 5 2580 soslees 4y
av Ol s A e L (el 5 peie caanlS) paie dw gl 4S 230 (S8 dab ) gie (550 S
Ol 2538 ) S5 a e al 81 Al pn 5 S JUd) | il ge ) (S slaelSisla il 5ia eaic
i 202l Alail L sl (g9 4S LR8a3 50 1999 Jla o olailSas 5 caal [0] 28dy cad | ealic
Lar sl Ay 5 i 5 sine 4 aala LS gyl o () sian (38 55 ) 3 Jhals gl L 48 aia ) ) oy
oL8 3 ppully 5 il (g gima (fie 5y 5 il (B 8 350 023 Jlafi ) e e IS S by 48 alSin
S 3 sSaasiS) 4S 33 S ety lbatiSe Yo 0l Lo ol S 5 LS [)F] il s
LS LY a Jl Cade 4y o b )l A le 5 eaiSe Jleel 1) o el 4 a e 3 3 LSl
P I sl Al gty (0 ADIS Y B e Sanghgpae i ) shad Ol sieay Dl sl S el
SSEEET 2 3 (3 icbann 4 sy 4S 20202 (LS iina ) Bk 1 a8 slan slies 42 (03

() sine 4S 23 (adide uala (Bad [V Y] 8e G 1) (lime ol 3 an e Ol ae A8l 44l 1

o1y


https://system.khu.ac.ir/jsci/article-1-1373-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

Ol et g (saia o oal yeo A0S bl ca e caund€ I3 jualie cubile y 5 ) Soe g1 S

O ol a8l () 8 0 s5e Gy LS 4l (53 Sae LS Ay 5 ol sl ) aulS
a1 5m s Ll 53 0l s o€ 3 a2 S ge G 3 5 5Sm 5S) A A YLinl Capnms
o () s S ) ) ea A i 3y S ST AS dialy (LIS Y el o Ll S 5 Sy i
anailSa 5283 (L 48 ile al i als Jla 40 [V 0] 2pdion Glme oS A aandS JUEl Gl a
Giad ol 50 IV] Gl dsome AL andS 5 iy e lsiae ) 00 ) sSae Ay i
A8 ) ety Canad 01> Gl 8 e ) () sina 3 |y panslS (o) sina () e A gm0 g e (s IST
O sl sl s L pad At 5 ad ) 5 (sle andli )3 5 Cosl o Y WAGEST 51 (5 )k () 0 apalS
S8 53 it b aanl€ 0 S aS s 5o 0 e YU ) anndS i 3 $Sae 5iS) 2S00 3L ) (onge
L ity (8 8 o (5 05800 s ol 2 S e oS 1 W D5 (sl o (U158 lendly (sl

) lame )3 ajaie Dlle G ea Al (LS aaully il O Jae ca e al ) laculale 5305 Ay o haiae
o8 aSMa ) apde o8 3 apally Jo 3 ey 5 218 S ol8 Al gy ppndlly da 5y 3L
D3 Cumay Ol S (5 8 gla ) g i) 4 3 ) e s 51 (5 D s5e s S L 3l a5 0 S
(otsm 3 5isa sl Cal 500 Gl 31 ol iy ) sSm 5 Cl (Sxia (Bin3 () )l Joala il
| i 8 o 5Ta 205 m iy 35008 |5 35 i g (31 el YLl 5 ATP a5 Gl 3 ey
Cagmaa oS Sade] aajn (84S dialy Glis Yoo d Jla o ol lSas 5 LS [Y] ([0] aa Lials
Py A8 Ao sty aanilly oda 4S 2ialy LSS (Ginan 5 Mlace (EANS O b 5 aally 5 aanlS () sina 230
0% pnlly Cilale 3l ALl WG 4S (RS 53 380 e 2L 305 msie 4S Jad )8 53 ' pudis i
353 0303 LB (i F Mgy 43 Casnii |5 (5 iYL e T a2 siche (i A Ay ol iy
0 e e Gl G 0 0 Gl usla Gt (sl sicaes b S Gad il [)Y]

Jls D3 Gl jlSan 5 Sy il 02l (L3 (il 381 (5 305500 (s LS 4o s (53 580e LS
D g aly Jie (5 pealic JUEBI 5 s (il ) slaa silisse Aol st 59 55 5381 AS diala L Yo

48 (5 5 S 5iS) L AS w3y (i Yo v 0 Jl o L) e 5 LS ) 0] a8 e JUEEI Gl e 4 )
gy ppelly 5 el lae 230 L) ardiie (o sine 4S a5 3 1l Gl 5 oS (KiSeT a0
Ol 5 [ VY] 6l L 0l Sae 4o (2138 ) 5 Ol e Gl 381 L )y Dy 550 53S0 (5 liae (gl 3 5 0e oS Wl
VU aally 5 fud e ¢ b (Biad 50 Conl sdel oty (Gaiad () 50 AS ol Canl auli 5 )l
SaS oLE e sl 43 U o)y i) 381 1y anl il 5 Ay ) oK 4S il (ol 32380 (LS (530 ) sSe ol 0
LilialS L& 53 jhud il 380 Alis gty 51y sSse 53S0 A ialy L Y99Y Jlas o ol )Sar 5 o ke A

9 o i 5 58 oS0 ol L Y e vy 3 5 [V V] Cand 03 3 YU 1) it 7 il

). Picea jezoenesis X. Picea glehni 1" Castanea sativa

o1¢


https://system.khu.ac.ir/jsci/article-1-1373-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

Ol et g (saia o oal yeo A0S bl ca e caund€ I3 jualie cubile y 5 ) Soe g1 S

5 ol (5 50 55 siS) sladdy ) Al s (5 31 LBl a8 5 (a8 o) Jald 48 0 Ayl dus )
Gt Cp) 03 [V 0] dsdie Clime ol 4n o JE 5 da angi 53 5 (e d Culla (i) 8 el
pa e Dlind S i S8 ) (3l (San el Gyl 5 il GBS (5 50 58 s olS o Jiud laie
oL8 3 ol (5 5B 31l Ly 08 e (5 58 sl ol 4 yiud ol ) 5 Cand 03 S ugas ) il lama 5348 21
ook Gl o [O] Sl 4l Al 4l ) 5 () sp pl) 3 pealie Gl e 4S Ad ealy LS (5 30 Sae O
ladaial 2 Gl 353 ()0 1 p Y Oal i) 555 (5 50 55 Osn LS ad ) dama 53 gl asa s S
5 bt slaglh b 02l S B L 5 cal ok Jslae e Al ales O D) 4S Gl 2 plas s
01 g GlaEat 4y 5l 4S Gl (53 )) 5e alea Sl ol 2l jualic e Ll Ly 5 (ad S a2
1Ay et 48 auS e 2l 65 (e )58 a1 3y sSae 5iS) A4S iala QLA VY AF Jls 50 da 5 i e )le
2l RalS 23 g e a1 e Gl 81 L [V A] S el 8 1 0w il e i 0 T da )
5 lS e S (olaslati 53 00 (550550 ()t ) 3 aads Ol ae (i £258 A5 ol8 53
25a Washine 5 iR )3 ) aade Casl B 5y ) 5Soe 5ES)AS du e Sl 4 ol LIS i) 38 4y )0
S sa ol =¥ 58005 0 sSe (rio Jpd L Ay (SLadily ) )0 s aand (iry Cumday () S (5180
D 3 3le s L A8 803 g allae o) i Clesas 53 ol Jla o) L [Y] ol 025 oala LS 38
G ol )3 H8a (o) fiae pala Gaiad 5o fady) Ll 0 L 5 2ede pen Z B asiliae
D male Cpd ) e (5055 (s b8 3w ce LS (5 pfadia (81 (5 ) sSae (5% LS 4p s
S aie B A iledy 2l 65 e el Gl @8l g o Cal ealy GLES (6 i GRS a uie L ) slacs) sina
hay S 38 laia (53 ) 580 s LS 53 A8l (il ay hrie il it 38 i aS ol 5 38
3 el e Sl Sl 38 G 5 1l Sl eale () 4y (el e slacily 48 i€ a0 S
Cafe GBS 5 25 8l Gl R el s ) sSae ol 50 Hi8e Gl ) [V sl 1 s 8 50 (g S 520
ialy s gl aiS e e VAAT Jla jo a5 shie dlas st sl Candy gl Ly 4S Cad oL 50 0
ORLE g Al 5 Ay 0 sy 5 3Ke o) sine ) sSae 5S) L Uliiea g st oS sy Jad 5048
G Sae O LS 4 G (5 ) S QLS 3 (55 peaie @bl V] Ale Gl 8 53 sSae
S0 pale 5 aitie GndaS B, Sl 5o xilfe el G Gl 438l Gl e SSVL Glagg] siaa 5
A e 48 3 g8 e Ciely puaie o3 G S 1 AS ) ) gie Gaed 43 ad ue e 5 A dsa g dusdla g
Osinar [7] ol o s 5 Ko (liine Al gty el (ol 355 (5 ) S ol )3 (ue (1S Sy Yy
G Gy o 8 U Tty e s T 5K sl sy slag S8 W) e il )

L s (o sS85 IS glady V] o) o 0dla Gl (555 5 e Sl (laciiall 5 Saa

). Pinus virginiana Y. Pisolithus tinctorius Y. Sullius bovines ¥. Spruce
9, Agaricus bisporus

ofo


https://system.khu.ac.ir/jsci/article-1-1373-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

Ol et g (saia o oal yeo A0S bl ca e caund€ I3 jualie cubile y 5 ) Soe g1 S

4 G (5 )5 iy )3 pealic (A 5 ) siae (RS Ce by TS o) e (s () sine ) (alaly 4y
U e Ol (l 3 ) sSae O s slading )2 4S sl Jido (l 4 Ylalia) s 00l ) s50e (52 sl
S ono 5 ol sladin > (5 ol 0333 am g 1) () 088 Tl sk 5038 Gl 1ol Sl g2 50s
G 1 3 s 58 oL (s (s sl 03 S bl ol (g 1) (IS Sl an 81 e e Oy (6 sine
O DSl Gopea 15 353 palld Fiia g aa;n Yo ) v il ol iy (aen 45 ol 03 8 4358 S Joa
an 5L G ondi ol o jealie (EalS el el 50 53,00 Sl a5 S 4y (VL Sl g 8 LS sy e
S gl ) Leb ol (55531 oy 3lss (55 550 550 (s b A} 4S 0ls i 6 (O s WL e 4y
4 S agde gl (i s a2 Bl o 5 s 5 ailice ol sd ol il g 3 gas 4y adal (1ol
g g s e ol s da 4y Gl dae by (s e Gl 33 1) Ol e 28 Baee ) e 581 (S
oS &5 5 osSae G er CuiS 5 e (B2 Iama cshdat Il y5 Jie (e 586 5 5 S

IVT Y 9] 20 (K gl e

) (b) 5
3.5 am 45
] NM ]
(=]
25 s %
z 2 2 25
S z 2
S 15 S 15
S 1 1
05
0.5 0
0 ¥ K2 ‘ Yy X33
Mgso4 (g L-
¥ ).#Y YoYY 7¥¥ gsod (g L)
MgSO04 (g L)

J5an 3 ay e Giglita LGBIS 3 il Ay (D) A8y 9 (a) (298 ald )3 asudS (o gina &l s ¥, JSG
Sl s (sUad 02003 (LA (63 9a8 Jaghid g 1 S A (8la (s R (NM) JiusSae G5 9 (M) SiusSse
P<o /00 pda 3 13 Ana gl saias LS (S S Cig s

25 (@) b a oM
BNM

cd

Mg (%DW)

MgSO04 (g L)

()

Mg (%DW)

o 4
[SROENEE TN
3:

¥ (K2 YXY 7¥F
MgSO4(g L)

o11


https://system.khu.ac.ir/jsci/article-1-1373-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

Ol et g (saia o oal yeo A0S bl ca e caund€ I3 jualie cubile y 5 ) Soe g1 S

35 (C) a
035 - a 3 -
0z @ “ .
0. c
Z 02 b g 2 <
2 15 -
;'\70'1 cd oy c ¢ g_f, 5 d d
0.1 - de 1
% B [ : ]
' ' 0 - ! .
¥ [xa) vy 7¥¥
¥ 1.9 voYY ¥
MgSO4(g L) : : : :

MgSO04(g L)

w\JQM(d)@JJ(c)wUﬁ a\ﬁ!JJMJ(b)@Jg(a)w\y@\M\JJH}y@U&Q\M A L
9 2SG Ae Gpfilaa (g R (NMD) 055 0o 5 (M) JusSaa sgean 3 g b cglilia gLaBIE
P<e /00 a3 3 re gl bAIAIGLES LSy S Ciga Gl e gUad 5aR LS (53 9as Jaghad

(b)
! a @
0.8 oM ONNV 4 .
0.6 08
[ = 06 be cd
£ o4 2 . de
® 5 - T .
< Z oo .
Zz 02 d . . f
0 - T T | ¥ ) Yovy 7 ¥F
A V.7 Y.YY 7.¥¥ MgSO4 (g L)
MgSO04 (g L)
(d ©)
70 140
60 120
50 100
E 40 — 80
s £
£ 30 S 60
= 20 T
40
10 - 0
0
(O T d

0.4 1.61 3.22 6.44

MeSO4 gL MgsS04 (g L)

de\dgﬁuﬁ(d)ue‘)j(c)uﬁ\ﬁ e\.\l\)d&i}(b)ﬁ.})\’(a)uﬁ\ﬁ e\ﬁ\)dﬁuﬁg ) giaa &) purd I
bighi 5 ) S5 A filae s 2 (NM) o585 G 9 (M) 5i0s5a Jgdan 5 po e gl slaclalS
P<e/ed G}a‘uJJJ\.\‘f'ﬂ.ﬁeﬁgm BA LS S i Wi Gl Jlima Uad baiaaclis g3 gas

0.09
0.08 aMm 01
0.07 ONN 0.09
0.06 0.08
0.07
§ 0.05 0.06
2 o.04 £ oos
'1;, 0.03 @ 0.04
k] % o.03
0.02 Z  0.02
0.01 0.01
0 - o
-¥ vy oYY [ R
MgSO4 (g L)
19 ©
8 9
8 -
7 7
6 - 6
=5 E 5
E 4 g 4.
: =
£ 3 L S 3
N 2 ot 2
1 . 1
0 - 0
¥ (X2 rYY 7FY ¥ V.9 ABA 7.¥¥
MgSO4 (g L) MgS04 (g L)
o1y


https://system.khu.ac.ir/jsci/article-1-1373-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

Ol et g (saia o oal yeo A0S bl ca e caund€ I3 jualie cubile y 5 ) Soe g1 S

2 (Al Ay (d) 4 9 (€) 19 aI) 12 590 5 (D) A 9 (a)) SR Al U3 At (o) glaa ol i O JS
bghi g )83 A Gafilae Qgi 2 (NM) JiusSe s 5 (M) JrusSoms s )3 agjale gl glaculile
P<o /00 phaw 3 1 rae &gliS baia Ll luSo S dig s Gl Jlma sUad SaiAICLES (g3 gee

45
a5 (b) a am o (@)
35 b ONM 30
— 30 25 b
5 % £ o
o £ 15 d
5 15 d de = B ©
S 10 de df ; g 10 N - .
5 D’I—| 5 - .
o 1 o 1 . L. .
0.4 1.61 3.22 6.44 (s ARA Y.YY 7.F¥
MgSO4 (g L) MgSO4 (g L)
@ . ©
20
18 20 &
16 -
14 = s
z 12 g 15
£ 10 =
£ 8 = 10
= 6 =
4 5
2
o] .

¥ [Ra YovYy 7F¥
0.4 1.81 222

MeSO4 @1 Mg SO4(g L)

2l A (d) A 9 (C) )92 P10 L2 33Ka g (b) Ay 9 (a) ()9 pI) 2 (e o) glae Q) i P (S
Lghi g ) S A (il gt A (NM) JrusSaa G 9 (M) Jius5se a5 oo Jaie cgliia slaclald
P<o /00 phaw 3 1a na &glis baia LS Sy dig s Gl Jlma sUad 5aIAACLES (g 9ee

@L’u

&l LT el g SIA AT ds ga AAY o jladi (38 4y 85 (Jgl Ala colif 4 jaT sla iy e alal e )
(VYY) g

Crdgo g asjuio cp Dliio Ll gy 4 48 b (ool af) iy (slalgi (590 aalS 5 a2 jrio il ¢ ysn ol e s X
OTAS ) Jla S il ded o8l o sle 028l i) (ulid S Al ¢olS 5 i) 50

SFAT e (VYAF) Sl b o8l ol L) a0 Al ¢ e GLLS ies 4387 ¢odl 3 a3l o jalla (0 pala (ags Y
YA

a8 ) il IS ALl w0 (5 d 4 Craglie 0 (5 ) 5500 (aw jad )T ¢ oasgd s o) J Aal A (s ¥
LOTYY) O s o8Bl a le aaSil

ARV Lag(VFVY )0l e ol&iily ol Ll ¢a 50 ala <ol€ 400dT S gusf ¢ 53¢ 3 s 13 Yl 5S) e 0

6.J. W. Baxer and J. Dighton "Ectomycorrhiza diversity alters growth and nutrient acquisition

seedlings in host-symbiotic culture condition", New Phytologist, 153 (2001)139-199.

oA


https://system.khu.ac.ir/jsci/article-1-1373-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

Ol et g (saia o oal yeo A0S bl ca e caund€ I3 jualie cubile y 5 ) Soe g1 S

7. .H. K. Buking, A. J. Schroder, W. H. and W. Heyser "The Fungal sheath of ectomycorrhizal
Pine roots: an apoplectic barrier for the entry of calcium", magnesium, and potassium into

root cortex? , Journal of Experimental Botany (2002)1659-1669.

8.T. Ducic, J. Parlade, A. Polle, "The Influence of the ectomycorrhizal fungus Rhizopogon
subareo latus on growth and nutrient element localization in two varieties of Douglas fir
(Pseudit suga. Mehziesii var. Menziesii and Var. glauca) in response to manganess stress.
Mycorrhizal", 98 (2008) 227-239.

9. B. Gellier, R. Letouze and D. G. Steullu "Micropropagation of Brich and mycorrhizal
formation in Vitro, New Phytol", 97 (1984) 591-599.

10. G. Jentschke, B. Brandes, A. J. Kuhn, W. H. Schroder, J. S. Becher and D. L. Godblod "The
Mycorrhizal fungus Panillus involutous transports magnesium to Norway Sprace seedling.
evidence from stable isotope labeling", Plant and Soil, 220 (2000) 243-245.

11. F. A. Miller and E. D. Rudolph "Uptake and distribution of manganese and zinc in Pinus
virginiana seedlings infected with Pisolithus tinctorius", OHIOJ. SCI, 86 (4) (1986) 22-25.
12. M. Kayama, A. M. Quoreshi, S. Uemura, and T. Koike "Difference in growth characteristics
and dynamics of elements absorbed in seedlings of three Spruce species raised on Serpentine

soil in Northern Japan", Trees, 20 (2006) 430-440.

13. J. Karst, M. D. Jones, R. Turkington, "Ectomycorrhizal colonization and intraspecific
variation in growth response of Lodge pole pine", Plant Ecol (2008).

14. Q. U. Laiye, A. M. Quoreshi, K. Iwase, Y. Tamai, R. Funada and T. Koike "In Vitro
ectomycorrhizal formation on two larch species of seedlings with six different fungal
species", Eurasiana.For.Res, 6 (2003) 65-73.

15. M. S. Lamhamedi, H. H. Kope, B. R. Kropp and J. A. Fortin "Genetic variation in
ectomycorrhiza formation by Pisolithus arhizus on Pinus pinaster and Pinus banksiana", New
Phytol, 115 (1990) 689-697.

16. J. E. Legget and W. A. Gilbert "Magnesium uptake by Soybean, Plant Physiology",
44(1999)1182-1186.

0114


https://system.khu.ac.ir/jsci/article-1-1373-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

Ol et g (saia o oal yeo A0S bl ca e caund€ I3 jualie cubile y 5 ) Soe g1 S

17. A. Martin, A. Casimiro and M. S. Pais "Influence of Mycorrhization on physiological
parameters of micro propagated Castahea sativa. Mill plants, Mycorrhizal", 7 (1997) 161-
165.

18. H. Marschener and B. Dell "Nutrient uptake in mycorrhizal symbiosis, Plant and Soil", 159
(1994) 89-102.

19. K. G. Mukerji and B. P. Chamola "Compendium of mycorrhizal research mycorrhizal
research, Kluwer Academic Publisher", London (2003) 373.

20. H. Wallander "Up takes of P from apatite by Pinus sylvestris seeding colonization by

different ectomycorrhizal fungi, Plant and Soil", 218 (2000) 249-256.

oVY.


https://system.khu.ac.ir/jsci/article-1-1373-en.html
http://www.tcpdf.org

