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Table 1. Strains of symbiotic fungi used in experiment

il 50 00 ool Co jon slaz BB slaaygm I Jgiz

ey 26 el —
Row Fungi name Source
1 Bjerkandera adusta (ST1) ARARRCA P
2 Chaetomium globosum (SE2) ARARERC AP
3 Chaetomium subaffine (SF3) ARARIERC AP
4 Cladorrhinum flexuosum (DA3) Vo gl b Ll
5 Didymosphaeriaceae sp. B2 [OL347576] Vol pb Glelel
6 Libertella sp. B6 [OL336844] VoV oGl b Gloolsl
7 Monosporascus cannonballus (B3) VoVl pb pleslel
8 Phoma betae (B1) Vo gl b bl
9 Piriphormospora indica VoV ol Sen 5 Glasing
10 Plectosphaerella pauciseptata (SN2) ARARERC AP
11 Stemphylium amaranti (SF2) ARARERC AP

12 Trichoderma atroviride (SF1)
13 T. atroviride (SN1)

14 T. citrinoviride [UTFC 10062]
15 T. harzianum [UTFC 10064]
16 T. lixii [UTFC 10059]

17 T. longibrachiatum (B8)
18 T. longibrachiatum (SN4)
19 T. longibrachiatum [UTFC 10060]
20 T. simmonsii [UTFC 10061]
21 T. simmonsii [UTFC 10063]
22 Zopfiella latipes (B9)
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Table 2. Descriptive statistics of rice cv. 'Roshan' in root symbiotic fungi

Slas Sl ol , Skewness Kurtesis
B oAb anS anin ofhe L oy T
R Mi M M Vari S yalye Std. Value Std.
No. of Range m. ax. ean  Standard Variance cvV error error
sample deviation
o eisl) 69 3480 7.620 11.100  9.398 0.761 0.579 8.1 -0.086 0.289 -0.167 0.570
Root length (cm)
el Job
(o lw) 69 1.820  2.180  4.000  2.722 0.361 0.131 13.3 1.373 0.289 2940 0.570
Shoot length (cm)
drady, Si ()
(¢S k) 69 1.840  3.700 5540 4573 0.360 0.130 79  -0.297 0289 0.096 0.570
Root dry weight
(mg)
azale SaS
(P ke) 69 1.860  3.040  4.900 3.981 0.337 0.113 8.5 -0.081 0.289 0.350 0.570
Shoot dry weight
(mg)
Sl sy
Germination 69 15.000 85.000 100.000 96.884  3.748 14.045 39  -0967 0289 0251 0.570
percentage (%)
2% Gl ey
Gs 69 5.000 15.000 20.000 18.144 1.011 1.022 56  -0.722 0.289 1.035 0.570
Germination rate
(Seed per day)

RV R FRLV oW

O35, Syls>
Rates reach to
50% germination
(1/day)

Sl (SFeS,

G 69 25370 19.200 44.570 25.696 6.251 39.077 24.3 0.871 0289 -0.219 0.570
Germination

uniformity (day)

K R PSS

69 0.035  0.048 0.083 0.073 0.007 0.000 9.6 -1.348  0.289 2.716 0.570

Gsy) Siale>
Times reach to
10% germination
(day)

Aoy e bl

69 1.750  2.400 4.150 2.769 0.321 0.103 11.6 2231 0.289 6.450 0.570

Gsy) Sile>
Times reach to
90% germination
(day)

69 26.400 21.600 48.000 28.465 6.529 42.635 229  0.892 0.289 -0.157 0.570




¥4
VEoY /gl o kents /o Jlus | ol 2! 5o slosiR a3

Al Ca jod 7,8 slaslond [0z soble 08, 10 ow) g 0y90 Dlho Aoyl 6Lma)uT Y Jous

Table 3. Descriptive statistics of rice cv. 'Hashemi' in root symbiotic fungi

Slows s bl o . 5§]9> ;Amf
Wgel aals S Ao oSl )S :;”5 bl lﬁ Skewness Kurtesis
No.of Range Min. Max.  Mean D:if?a?ii)n Variance =~ Vale S vape  Std
sample cv error error
- LMJ 3
(Rotile) ez ate, J5b 69 4.020  2.080 6.100 4.151 0.877 0.769 21.1  -0.548 0.289 0.137 0.570
Root length (cm)
o gil) azails
(Rogtile) ezl Jobo 69 1.700  2.060 3.760 3.116 0.358 0.128 11.5 -0.821 0.289 0.678 0.570
Shoot length (cm)
Azady, Si ()
(p 5 o) 69 1.080  0.320 1.400 0.833 0.199 0.040 23.9  0.047 0.289 0404 0.570
Root dry weight (mg)
azadle Sz 59
(¢S 69 1.040 0960  2.000 1.585 0.220 0.048 13.9 -0.378 0.289 0302 0.570
Shoot dry weight
(mg)
Salyz wopo
Germination 69 20.000 80.000 100.000 97.391 4.166 17.359 43 -1.892  0.289 4.089 0.570
percentage (%)
2% Fyslez ey
Gs 69 3.660  5.920 9.580 7.989 0.815 0.665 10.2  -0.567 0.289 0.251 0.570
Germination rate
(Seed per day)
ST H I E AR R LT
(39)) 69 0.012  0.015 0.027 0.021 0.003 0.000 143 -0.214 0.289 -0.167 0.570
Rates reach to 50%
germination (1/day)
G9) Sylsr (S
Germination 69 47310 21.330 68.640 42.999 10.441 109.025 243  0.659 0.289 0.605 0.570
uniformity (day)
Sidlsz dsy0 Ve Ul
Gs,) 69 24330 26.670 51.000 29.701 4.732 22.390 159 4.023 0.289 16.103 0.570
Times reach to 10%
germination (day)
S TH AW R P
Gs)) 69 49.200 48.000 97.200 72.656  10.470 109.622 144 0555 0.289 0489 0.570

Times reach to 90%
germination (day)

Sy 1oy ookl b by o) gy b ady ) Cenjod (slag,B il 1y (mesds gl (5031 F Jgux
Table 4. Discriminant function test for inoculation of root symbiotic fungi with rice cv. 'Roshan' using Wilks'

Lambda
&l osesl oSy oy S8l S ERHEESS Slosire
Test of Function(s) Wilks' Lambda Chi-square df Significant
po &b 0sy0 5l Jsl &b 0.008 73.926 27 0.000
1 through 3
po &6 0y0 5l poe & 0.092 36.950 16 0.002
2 through 3
Py & 0367 15.549 7 0.030
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Trichoderma  longibrachiatum [UTFC
Monosporascus cannonballus (B3) 10060]

Zopfiella Trichoderma longibrachiatum (BS8)
{SF2) Stemphylium amaranti Jatipes (B9)
Trichoderma Libertella sp. B6 [OL336844]

Trichoderma citrinoviride atroviride (SN1)

Trichoderma JUTFC 10062]
Bjerkandera adusta Jdongibrachiatum (SN4)
s Chaetomium globosum (SE2) (ST1)

() pgs 09,5 Jdrichoderma atroviride (SF1)
Trichoderma lixii [UTFC  slag,B  Jolis
Trichoderma simmonsii [UTFC  (10059]
Didymosphaeriaceae sp. B2 s 10063]
Jols () pew 09,5 [OL347576]
Plectosphaerella  pauciseptata (SN2)
Cladorrhinum Chaetomium subaffine (SF3)
09,5 3 Phoma betae (B1) 4 flexuosum (DA3)
sz, Jols (V) o)z
simmonsii [UTFC 10061]

Trichoderma

Trichoderma

Dendrogram using Ward Linkage

Aencaled Mstance Clustor Combine
10 15 o 23
1 1 1 N

Trichoderma longibraciuausn [UTFC 10060)

I

Monosporas cus cannonbalis (L) 10
frichoderma longitw aciuatinm (B8) 1"
Zopfells latipes (119) 12
Stamphylium amarant (SF2)

Libertolla sp. B6 [OL 336844) 13
Control ¥
Trichoderma atroviride (SNT) 7
Trichoderma citrinoviride [UTFC 10062]
Irichoderma longibw acisatunn (SNG) 8|
Bjerkandora adusta (ST1) L
Chaetorurn globosun (SE 2) '
Trichoderma atroviride (SFT)

Irichoderma lbdi [UTFC 10059] 15|
Trichoderma simwmonsi [UTFC 10063] 1
Didymasphaeriaceas sp. B2 [OL347576] 4
Plectos phaerelly paucis eptata (SN2} 17
Chaetomium subafne (SFI1) 1
Cladorriirnsn Bearosum (DAT) 19
Phoma betae (BT) 20

Trichoderma simmmons# [UTFC 10061]

—_

Trichoderma harzianum [UTFC 10064]

Puriformos pora mdica ¥4

[

=
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Fig. 1. Dendrogram obtained from the cluster analysis of root symbiotic fungi inoculated with rice cv. 'Roshan’ using
Ward’s method
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Table 5. Mean comparison between groups obtained from the clusters analysis of the effect of root symbiotic fungi on germination
characteristics and seedling growth of rice cv. 'Roshan’

Lo AR b oo
(o sble) Jgbo (S Se3 055 Sl aes 5 Sl sallsr o LY Times reach to

bos 5 Length (cm) Dry weight (mg) (a0 ,9) Gy (39, Gsy) Sidls> KW o0 A
groups Germination ~ Germinati Ratesreach ~ Germination — Gs) Sals>  Gs)) Sisls>

azadls arady, gl azas, Perc(‘j/n)tage ( é)n fjate to 50% uni(fg;r;)ity 10% t0 90%
. . o eed per  germinatio germinatio germination

Shoot Radicle Shoot  Radicle day) n (1/day) n (day) (day)

I 2.74 930 394  4.60° 97.95° 18.72° 0.076 22.51¢ 2.63° 25.14¢

II 2.57 9.52° 400 4.73° 91.67° 17.43° 0.075° 24.57° 2.67° 27.24°

11 2.80 9.01° 415  430° 97.08" 17.90° 0.070° 29.33° 2.84° 32.17°

1\ 2.70 10.20°  3.94  4.67° 97.22° 16.71° 0.060° 35.80° 3.36° 39.16

.6)‘:)‘5;}& ns K ns Wk # e 32 EX3 X3 e
Significant

ao,0 ) 50 Jliol mhaw ;o lo e g 5 gae e voud 5 4y i g s DS
ns, * and ** Non-significant, significant at the 5% and 1% probability levels, respectively
55 5,0 sime gl wuoyd i Lol g 50 LSD 9031 Lolsl pycoiiann S e GBgy slls a5 SlaKilo (5t 2 50
The same letters in each column indicate non-significant different according to LSD at 5% of probability.
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T8 sb)les e azal,, g azaile S
Trichoderma  Bjerkandera adusta (STI1)
Monosporascus atroviride (SF1)
Trichoderma atroviride o cannonballus (B3)
Cyyias doyd YF 9 0 AY ¥+ s0> L (SNI)
G384 el lid mdls poe 4 Cond 1) iulidl
s Trichoderma atroviride (SN1) z,B 4
O g +1# s99> L Chaetomium globosum (SE2)
e poeiin St atan Al se e
pAs dy e (Siailgr Qo0 B0 B ey g Siaile>
Chaetomium g8 5,15 cuslio o axils mals
Oy i ool do 0 O sg99> L globosum (SE2)
9 ) A o Oley g (Sallsr (SEIESS R ) S
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Table 6. Mean comparison for the effect of root symbiotic fungi of group I (Selected as superior group) obtained from the cluster analysis
on germination characteristics and seedling growth of rice cv. 'Roshan’

KW e 0. b b ok
Gragilo) Jsbo (P55 ko) S5 0555 . Sls> o L Times reach to
Length (cm) Dry weight (mg) Hieler R Sialyz aey Sl KR
B e (22,9) o O35 Gy Slsz S 00 e
Fungi treatment Germinati ()”, Ratesreach ~ Germination () Fals> G )'
a>a8lw Adio a>a8ly adio on qerInlna to 50% uniformity 10% 2%
co “ 7 percentage UONTA®  oermination (day) germination 90%
Shoot  Radicle Shoot Radicle o (Seed germinatio
(%) (1/day) (day)
per day) n (day)
Control wels 264 946™  4.00 4.06 100.00  19.17 0.076 20.96 2.62 23.58
Trichoderma
longibrachiatum ~ 2.75  927° 385  457%% 9833 18.78 0.076 24.03 2.63 26.67
[UTFC 10060]
Trichoderma
citrinoviride 3.04 956 347  487° 95.00 18.33 0.078 21.41 2.59 24.00
[UTFC 10062]
Chactomium 2.61 922 365  487° 96.67 19.00 0.080 19.91 2.49 22.40
globosum (SE2)
Stemphylium 2.52 8.62° 377 434 100.00  18.67 0.072 25.22 2.78 28.00
amaranti (SF2)
Bjerkandera 3.16 8.56%  4.03 484  96.67 18.61 0.078 21.40 2.58 23.99
adusta (ST1)
Trichoderma 3.11 8.30° 3.95 5.04° 100.00  19.28 0.078 20.58 2.58 23.16
atroviride (SN1)
Trichoderma
longibrachiatum —~ 2.69  9.65* 420  4.69  95.00 18.28 0.078 21.02 2.58 23.60
(SN4)
Trichoderma 2.75 10.60° 395  453*¢ 9833 18.83 0.076 20.98 2.62 23.60
atroviride (SF1)
Monosporascus
cannonballus 2.73 9.61° 421 465 9833 18.67 0.075 23.97 2.68 26.65
(B3)
Trichoderma
longibrachiatum 2.89 10.17®° 417  4.42*9 98.33 18.53 0.075 24.93 2.67 27.60
(BB)
Z"pﬁ"’(’é‘lgi‘”’m 251 882 380  481™  96.67 18.17 0.073 24.60 2.73 27.33
Libertella sp. B6 ode d
(OL336844] 220 9.1 4.13 4.09 100.00  19.00 0.075 23.57 2.67 26.65
,“”lfsm ns Hok ns * ns ns ns ns ns ns
Significant

ao,0) 50 Jlasl o ;o jls pixe gl gl il 4y s g % DIS
ns, * and ** Non-significant, Significant at the 5% and 1% probability levels, respectively.
55 6,y e glds duopd ety Jleil hans ;0 LSD 05T ull r coiinn S e gy syl a5 Sla o Silie (g o 50
The same letter in each column indicate non-significant different according to LSD at 5% of probability.
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Bjerkandera adusta 4 longibrachiatum (SN4)
Trichoderma slag B Jolis (II) pgo 05,5 (ST1)
«itrinoviride [UTFC 10062]
Trichoderma lixii harzianum [UTFC 10064 ]

Trichoderma

08y 50 Ady) S jon Slog B gladss 4525 o

plxt 3]y uiloly Blam (hgya (saeg S 5 (odla
g a8 s Jols el Soais slp ip b b
SlaeY ol i 09,5 dw 4 bz, B Lulul )

Stemphylium amaranti (SF2) JUTFC 10059] g tlee ) Yo sine Jlaw pgd 5 Jol b gl uSds

Trichoderma atroviride (SN1) Sg doyd Vv sdeg,S Coro g (Y Jgaz) (¢ - F
Plectosphaerella  pauciseptata ~ (SN2) BB SO g WY Y els cuipa Juls glaes
Trichoderma longibrachiatum (B8) il pae Jlad) vals Jols (I) Jol 095 .oy
Trichoderma  longibrachiatum [UTFC Cladorrhinum Zopfiella latipes (B9) «(z,&
Trichoderma  atroviride (SF1) 10060] Chaetomium globosum flexuosum (DA3)
5 Chaetomium subaffine (SF3)

Monosporascus cannonballus (B3) (SE2)
4o ¢ Didymosphaeriaceae sp. B2 [OL347576]

Trichoderma >, g lis (III) pgw 05,5
(Y Uy s ,8 )8 simmonsii [UTFC 10061]

Phoma betae (Bl) Piriformospora indica
Trichoderma Libertella sp. B6 [OL336844]

Trichoderma  simmonsii [UTFC 10063]

Dendrogram using Ward Linkage

Cluster C
o] ? |Iﬂ 1 IS 3'0 ZIS
Zopfielia latipes (B9) 14 T
Cladorrhinunm fexuosam (DA3) 20 !
Control 12 :
Chaetomium globosum (SE2) 19, 1
Monosperascus cannonbalius (B3) 13 1
Piriforrmos pora indica 19 1
Phoma betae (B1) 15 :
Libertefia sp. B6 [Of 336844] 21 .
Trichoderma simmonsii [UTFC 10063] 16 T
Tr fongibr i (SN4) 17 1
Bjerkandera adusta (ST1) 22 !
Trichoderma ciwinoviride [UTFC 710062 2 :
Trichoderma harzianum [UTFC 70064] 1
Trichoderma lbdi [UTFC 70059] 11 ]
Stemphylium amaranti (SF2) a- 1
Trichoderma atroviride (SNT) 5 : =
Plectosphaerelia pauciseptata (SN2) 7™ 1
Trict fongibr ®8) 101 1
T fongibr UTFC 70060] Gl o 1
Trichoderma atroviride (SF1) I
Chaetomium subartfine (SF3) El :
Didymosphaeriaceae sp. B2 [OL347576] 11 1 =
Trichoderma simmonsi [UTFC 70067] 2 L

3,y ilsly JBla ganes ;S Ghg) 4 (ool 68, i b oad el ) S jo Slag B ladss 45 5l ol pl Sons Y 5B
Fig. 2. Dendrogram obtained from the cluster analysis of the root symbiotic fungi inoculated with rice cv. 'Hashemi'
using Ward’s method
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Table 7. Discriminant function test for inoculation of root symbiotic fungi with rice cv. ‘Hashemi’ using Wilks’
Lambda

&g Hgej] oSbg slasy oSl s @3l az o &)ldsne
Test of Function(s) Wilks’ Lambda Chi-square df Sig.
P &b 052 Sl il &b 0.001 108.173 20 0.000
1 through 2 ' ' ’
i
F° & 0214 23.910 9 0.004

2
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Libertella sp. Zopfiella latipes (B9) (DA3)
Bjerkandera adusta (ST1) 4 B6 [OL336844]

Cladorrhinum  flexuosum

Iy Ol i doy0 0% 5 VY Ve Y sgu L
B Hlewd egdleay aisls lis mals pae 4 G
YY 5 Y\ sq0> U Bjerkandera adusta (STI)
b oy g Sialer Sy ;0 i fay Gl Bl oo
Ao, YV g Ve Ve sga Lo Jiailsr as o O
Oty 5 Sl (GRS Gl 58 ol g Ghals
oY) PR CRP VLW R FH PESIR WS S Y
N dsaz) cils 03, cnl 1) Cotte Sl (n i

(Y S

2y g Sl b Shy el awlis jo
T ool o8, 0 (7B leoy)S o slazalS
Sa 0jg Sl g)B egS 4w &5 ab ovalis
Sl aoy0 e b lej g (Sialr wo s azasy,
Slis o 5 5] Lol (Al (g o sine Ssli5 g
039 9 Job 4S5 wd saalin (g lo g slis
Cad 22y B 9 ¥ 0ga> gl 09,5 j0 azadle Sz
095 & Comnd 20y0 VF 5 VR 090> 9 095 095 &
98> pgd 09,5 )3 dzady) Job Ll 09 jiin pom
S Sy > S pow 095 Syl ey VA
Soyd B0 b Sepn g Sialer Cepn 5 Siulex
) pgd 09,5 A Cawd gl 095 )0 Sallex
5 TV 290> cad 5) pgm 09,5 5 (200 0 5 ¥ 350>
095 ;o Syalezr SBeSs oy g JralEl (oys O
YO 5 1V o900 ol a) pgs 9 Jsl 03,5 & Lo poo
09,5 ;3 Sialyz wopd Ve o) ey g (B0
FE ¥ ogu> ol i) pom 5 pgo 09,5 4 S g
LAY S g A Jgaz) cél rals (s o
Gloog,S Bl Sl anglic o a5 sbilen
) slzalS ab; y Sl laShy » (26
I og)F claw i 0wl calin mp bl
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Table 8. Between-groups comparison of germination characteristics and seedling growth of cv. 'Hashemi' rice

S Ojs ; b ok
Giosile) Jsb ) ety br bepm Times reach to
Length (cm) (5 sk Solsz ey ) Sl Sjailez doye PEEINLY :
1 Qo4 T\
1oog 8 Dry weight (mg) (309 Go 5 ) G9) G312 —wlyz sy 00 o
Groups Germination  Germinati  Rates reach Ger'minaFion Gsy) 5 o5 dlez
i i percentage on rate to 50% uniformity )1)0‘V ’ (9
azadl. dxdls, azadle azady, (%) (Seed per  germination (day) : Ot' 90%
Shoot Radicle Shoot Radicle day) (1/day) gerzr(ligl;)lon germination
(day)
I 3.17° 4.18° 1.64° 0.87 96.52 8.18" 0.022° 37.29% 28.49° 66.49
11 3.12° 4.20* 1.56" 0.80 98.33 7.96 0.021° 49.67° 28.99° 77.85
111 245" 3.27° 1.22° 076 96.67 6.16° 0.016° 32.49° 50.84° 83.33
‘ .
.6) éw * i ns ns ns
Significant

20,0 ) 50 Jlotol gslaw ;o s pme 5 5l re j0f ccel 4 ek g % 1S
ns, * and ** Non-significant, Significant at the 5% and 1% probability levels, respectively
55 (5l sre Diglds duo g iy Jleisl mhaes 0 LSD g0l bl cdiitad S iiie By slls a5 oo Silie s 12 50
The same letters in each column indicate non-significant different according to LSD at 5% of probability.
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Fig. 3. Effect of root symbiosis fungi on seedling growth of two Hashemi (a) and Roshan (b) rice cultivars
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Table 9. Mean comparison for the effect of root symbiotic fungi of group I (Selected as a superior group) obtained from the cluster analysis
on germination characteristics and seedling growth of rice cv. 'Hashemi'

—e Do bcep S bl
(Gresile) Job (05 sbeo) S 53 Gialyr aoys S s e Times reach to
Length (cm) Dry weight (mg) A ey SIS e \.
o6 e (Af’a). Gos O35, Gs Soyo e 20
Fungi treatment Germination Germinati Rates reach Ger'mma Goy) &yaile> G9y) soyls>
il N o ail oy percentage ¢ to 50% tion 10% 90%
Sh ‘ RT di i) Sh " RT di i) (%) ((;n r:;.e germination  uniformi germination germination
00 adicle 00 adqicle ceed 1n
cach day) (1/day) ty (day) (day) (day)
Control wals 3.15%  461® 154 0.71%f 100.00° 7.70%% 0.019% 38.30 30.00° 68.41
Monosporascus 5 gzae 4 gq0ej 46 01> 96.67% 8.10°¢  0.021"  40.59 28.53% 69.12
cannonballus (B3)
Z"pﬁe(léagg"”pes 307" 507 161 0.97*¢ 100.00° 8.54%¢ 0.022 3924 28.27%% 67.51
Phoma betae (B1) ~ 3.00°  5.01*  1.63  0.77°F 91.67° 8.02°¢ 0.024" 39.03 27.69% 66.72
Pirife f’:;”izip"m 331%C 4.15% 169  1.05% 95.00% 8.23% 0.023% 39.86 28.03¢% 67.89
Trichoderma
simmonsii [UTFC ~ 3.15*% 339 169  0.65F 93.33% 7.14% 0.019% 37.35 29.40 73.62
10063]
Trichoderma
longibrachiatum ~ 2.70°  2.37° 159 0.49" 90.00° 6.82° 0.018° 37.14 31.60° 69.61
(SN4)
Chaetomium 3.42% 353" 174 1.09® 100.00°* 8.93% 0.024% 37.16 27.50% 64.67
globosum (SE2)
Bjerkandera 339%  501°  1.66  1.13° 100.00° 9.31° 0.026" 26.70 27.01° 53.71
adusta (ST1)
Cladorrhinum 3490 417% 165  0.99*¢ 100.00° 8.72%¢ 0.023% 38.95 27.85% 66.80
flexuosum (DA3)
Libertella Sp. B6 abc ab a-e ab abc ab de
(OL336844] 3.35 4.62 181 092 95.00 8.51 0.024 35.82 27.53 63.35
.6)‘.:@“ * sk ns s * o o ns o ns
Significant

o, ) 50 Jliol mhaw 10 o s g o e 1 icod 5 4 i g % DS
ns * and ** Non-significant, Significant at the 5% and 1% probability levels, respectively

5,05 6l sime glas sy o Jleil s ;o LSD yg03T ] caiins S o gy sl a5 la Silos (g 2 40
The same letter in each column indicate non-significant different according to LSD at 5% of probability.
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Effect of root symbiosis fungi on germination and growth components of
two traditional and bred rice (Oryza sativa) cultivars

Hemmatollah Pirdashti'", Yasser Yaghoubian®, Zahra Nouri Akandi’, Mehranoosh Emamian
Tabarestani’, Seyed Yasser Ashrafi’, Faezeh Vadipour®
Extended abstract

Introduction: Seed germination and emergence are the most sensitive stages of growth and development of
rice plants. In this regard, the use of growth-promoting fungi in the form of seed biological pretreatment (bio-
priming) for germination and optimal growth of seedlings can be feasible. Therefore, this study aimed to
investigate the effect of isolated root symbiotic fungi on the improvement of germination and growth components
of two traditional and bred rice (Oryza sativa L.) cultivars.

Materials and Methods: This experiment was done as a factorial-based completely randomized design with
three replicates at Sari Agricultural Sciences and Natural Resources University in the summer of 2021.
Experimental treatments included 22 isolates of root symbiotic fungi (isolated and identified from previous
experiments) and control (without inoculation) and two native (Hashemi) and bred (Roshan) rice cultivars. After
the end of the germination period, the number of normal seedlings was counted and five normal seedlings were
randomly selected to measure the length of the root, stem, and seedling as well as the fresh and dry weight of the
root, stem, and seedling.

Results: Based on the results of cluster analysis the fungi were divided into four and three groups in Roshan
and Hashemi cultivars, respectively. In both cultivars, group I was selected as the best group. In this group, the
highest positive effect on vegetative traits varied from 5 to 59% compared to the control in fungal treatments was
related to Bjerkandera adusta (ST1), Trichoderma atroviride (SF1), Monosporascus cannonballus (B3) and
Trichoderma atroviride (SN1) in Roshan cultivar and Bjerkand adusta (ST1) in Hashemi cultivar. The best fungal
treatments in germination traits of Roshan and Hashemi cultivars were Chaetomium globosum (SE2) and
Bjerkandera adusta (ST1), respectively.

Conclusions: Overall, the results indicated the positive effect of most symbiotic fungi on the growth and
germination characteristics of rice in both Roshan and Hashemi cultivars. These results show that symbiotic fungi
use different mechanisms to increase growth and improve germination indicators in plants.

Keywords: Biopriming, Germination components, Rice, Symbiosis, Trichoderma

Highlights:
1- Growth-promoting fungi in the form of seed biological pretreatment were used (bio-priming) for optimal
growth and germination and of rice seedlings.
2- The effect of native fungi isolated was investigated for the first time in two native (Hashemi) and bred
(Roshan) rice cultivars.
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