Supplementary material

Table S1. Comparison of ANOVA Tukey post-hoc results for shoot and root lengths, with treatment as a factor, (T.h. - Trichoderma harzianum, F.c.- Fusarium
culmorum, ex. T.h — T. harzianum extracellular metabolites treated wheat seeds), p significance was shown: * - p < 0.001, ns — not significant.

ANOVA result for shoot length

Control 2,4D Th T.h+2,4D Fec. F.c+2,4D ThAF.c. T‘hﬂ;c‘ﬂ"l ex.Th. exTh+24D  exTh+F.c eX‘Téh4‘+DF‘C‘+
Control * * * * * ns ns * * * *
2,4D * * ns ns ns * * * ns ns ns
Th * * * * * ns * ns * * *
T.h+2,4D * ns * ns ns * ns * ns ns ns
F.c. * ns * ns ns * ns * ns ns ns
F.c+2,4D * ns * ns ns * * * ns ns ns
T.h+F.c. ns * ns * * * * ns * * *
T.h.+l;c.+2,4 ns * * ns ns * * * ns * ns
ex.T.h. * * ns * * * ns * * * *
ex.T.h.+2,4D * ns * ns ns ns * ns * ns ns
ex.T.h+F.c. * ns * ns ns ns * * * ns ns
eX‘T;:DF‘C'Jr * ns * ns ns ns * ns * ns ns
ANOVA result for root length
24D Control Th. Th42,4D Fe. F.c+2,4D ThF.c. T‘h‘%c‘ﬂ"l exTh.  exTh+24D exTh+Fc eX‘Tz'iJ'DF“
24D * * ns * ns * ns * ns * ns
Control * * * * * ns * ns * * *
Th * * * * * * * * * * *
T.h+2,4D ns * * * ns * ns * ns * ns
FC * * * * * * * * * ns *
F.c.+2,4D ns * * ns * * ns * ns * ns
T.h+F.c. * ns * * * * * ns * * *
T.h.+1;).c.+2,4 ns * * ns * ns * * ns * ns
eX.T.h. * ns * * * * ns * * * *
ex.T.h.+2,4D ns * * ns * ns * ns * * ns
ex.T.h+F.c. * * * * ns * * * * * *
EX‘TZ'%Z;F‘C'Jf ns * * ns * ns * ns * ns *




Table S2. Comparison of ANOVA Tukey post-hoc results for seeds germination with treatment as a factor, (T.h. — Trichoderma harzianum, F.c.- Fusarium
culmorum, ex. T.h — T. harzianum extracellular metabolites treated wheat seeds), p significance was shown: * - p < 0.001, ns — not significant.

ANOVA result for germination

Control 2,4D Th. Th+2,4D Fe. F.c42,4D ThF.c. T‘h‘ﬂgc‘ﬁ"l exTh.  exTh+24D  exTh+Fc. eX‘T‘h4g‘C‘+2
Control ns ns ns * * * * ns ns * *
2,4D ns ns ns * * * * ns ns * *
Th. ns ns ns * * * * ns ns * *
T.h.+2,4D ns ns ns * * * * ns ns * *
F.c. * * * * ns ns ns * * ns ns
F.c.+2,4D * * * * ns ns ns * * ns ns
T.h+F.c. * * * * ns ns ns * * ns ns
T4h4+l:).c.+2,4 " " " - ns ns ns % % ns ns
ex.T.h. ns ns ns ns * * * * ns * *
ex.T.h.+2,4D ns ns ns ns * * * * ns * *
ex.T.h+F.c. * * * * ns ns ns ns * * ns
eX'T;:g'C‘Jr * * * * ns ns ns ns * * ns




Table S3. Comparison of ANOVA Tukey post-hoc results for RWC with treatment as a factor, (T.h. — Trichoderma harzianum, F.c.- Fusarium culmorum, ex. T.h —
T. harzianum extracellular metabolites treated wheat seeds), p significance was shown* p <0.001, ** p <0.0001, ns — not significant.

ANOVA result for RWC
Control 2,4D T.h. T.h.+2,4D F.c. F.c#2,4D T.h+F.c. T.h.+F.c+2,4D ex.T.h. ex.Th+24D  ex.T.h+F.c. eX‘T'}ZBF‘C"'Z'
Control * ns ns % % % % ns * % %
2,4D * ns ns ** ** ns ** * ns ns *
T.h. ns ns ns ** ** ** ** ns ns * **
T.h+2,4D ns ns ns ** ** ** ** ns ns ns **
F<C. *% *% *% *% ns % ns % *% % *%
F.C.+2,4D *% *% *% *% ns % ns *% *% % *%
TAhf"F.CA *% ns *% *% % *% *% % ns ns ns
T.h.*FAC.+2,4D 3% 3% 3% 3% ns ns 3% % 3% % 3%
eX.T.h. ns * ns ns 3% % 3% % ns * 3%
ex.T.h.+2,4D * ns ns ns *x ** ns ** ns ns *
ex.T.h+F.c. o ns * ns *x ** ns ** * ns ns
&‘X.T.h.+F.C.+2/ 3% * 3% 3% 3% % ns % % * ns
4D




Table S4. Comparison of ANOVA Tukey post-hoc results for chlorophyll content with treatment as a factor, (T.h. — Trichoderma harzianum, F.c.- Fusarium
culmorum, ex. T.h — T. harzianum extracellular metabolites treated wheat seeds), p significance was shown: * p < 0.001, ** p <0.0001, ns — not significant.

ANOVA for chlorophyll
Control 2,4D Th. T.h.+2,4D Fe F.c+2,4D Th+Fc.  Th+F.c+24D ex.Th. exTh+24D  ex.Th+F.c. eX‘T‘}ZJ'DF‘C‘J'Z’

Control * * * * * * * * * * *
2,4D * * * * * * * * * * *
T.h. * * * * * * * * * * *
T.h.+2,4D * * * * * ns ns ns * * *
F.c. * * * * * * * * * * *
F.c+2,4D * * * * * * * * * * %
T.h+F.c * * * ns * * ns ns * * *
T.h.+F.c.+2,4D * * * ns * * ns * * * *
ex.T.h. * * * ns * * ns * * * *
ex.Th.+2,4D * * * * * * * * * * *
ex.T.h.+F.c. * * * * * * * * * * %

ex.T.h+F.c+2, % % % " " " . " " " "

4D




Table S5. Comparison of ANOVA Tukey post-hoc results for JA with treatment as a factor, (T.h. — Trichoderma harzianum, F.c.- Fusarium culmorum, ex. Th—T.
harzianum extracellular metabolites treated wheat seeds), p significance was shown: ** - p <0.001, * - p <£0.01, ns — not significant.

ANOVA result for JA
ex.Th.+F.c+2,4
Control 2,4D T.h. T.h.+2,4D F.c F.c+2,4D T.h+F.c. T.h+F.c.+2,4D ex.T.h. ex.T.h.+2,4D ex.T.h+F.c. D .

Control *3% ns *% *% 4 4 4 * % % e
2,4D *% *% * *% *% *% * ** *% *% *%

Th ns *% *% *% *% *% ** ** *% *% *%
Th+2,4D % * *% *% ¥ ¥ ns *¥ *% *% ns
F<C. % *% *% *% ¥ ns *¥ *¥ *% *% %
F.CA+2,4D % % *% *% *% % % % ns * *%
TAhf"F.CA % *% *% *% ns ¥ *¥ *¥ *% *% %
T.h.+F.C.+2,4D % * *% ns *% ¥ ¥ *¥ *% *% *
eXAT.h. * *% * *% *% % % % *% *% *%
eX.TAhA+2,4D % % % *% *% ns % % % *% *%
eX<T.h.+F.C. % ns *% *% *% * ¥ *¥ *¥ *% ns

ex.T.h+F.c.+2,4
D ! % ns *% ns *% % % * % *% ns




Table S6. Comparison of ANOVA Tukey post-hoc results for oxylipin with treatment as a factor, (T.h. — Trichoderma harzianum, F.c.- Fusarium culmorum, ex.
T.h - T. harzianum extracellular metabolites treated wheat seeds), p significance was shown: ** -p <0.001, * - p <0.01, ns — not significant

9-Hotre (shoot)

Control 24D Th. T.h+2,4D Fc F.c+2,4D Th+Fc.  ThaF.c+2,4D exTh. ex.Th+2,4D ex.ThF.c. eX‘T'h*F‘“‘*Zé
Control * * * * ns * * * * * *
2,4D * * ns * * ns * * * * *
T.h. * * * * * * * ns * * *
T.h.+2,4D * ns * * * ns * * * * *
F.c. * * * * * ns * * ns * *
F.c+2,4D ns * * * * * * * * * *
T.h+F.c. * ns * ns ns * * * * * *
T.h+F.c424D * * * * * * * ns * * *
ex.T.h. * * ns * * * * ns * * *
ex.T.h.+2,4D * * * * ns * * * * " .
ex.T.h.+F.c. * * * * * * * * * * ns
ex.TAhA+F.cA+2g N N . . . . . . . . e
13-HODE (shoot)
Control 24D Th. T.h+2,4D Fec. F.c+2,4D Th+Fc.  Th+F.c+24D ex.Th. ex.Th+2,4D exThafe ~ STHhAF .c4+2],;1
Control * * * * ns ns * * ns * *
2,4D * * * * * * * * * * ns
Th. * * ns * * * * ns * * *
T.h+2,4D * * ns * * * ns ns * « .
F.c. * * * * * * * * * * *
F.c+2,4D ns * * * * ns * * ns ns *
T.h+F.c. ns * * * * ns * * ns ns *
Th+F.c+24D * * * ns * * * ns * * *
ex.T.h. * * ns ns * * * ns * * *
ex.T.h.+2,4D ns * * * * ns ns * * ns *
ex.T.h.+F.c. * * * * * ns ns * * ns *




ex.T.h.+F.c.+2,4

b ns
9-HODE (shoot)
Control 24D Th. Th42,4D Fc F.c42,4D Th#Fc.  Th#F.c+24D ex.Th. ex.Th+2,4D ex.ThF.c. eX'T'h'+F'“‘+2g
Control * * * * * * * * * ns
24D * * * * * * * * * *
T.h. * * ns * * ns ns * ns *
T.h+24D * * ns ns * ns ns * ns *
Fec * * * * * * * * * * *
F.c4+2,4D * * * ns * ns ns ns ns *
T.h+F.c. * * * * * * * ns * *
T.h.+F.c+2,4D * * ns ns ns * ns * ns *
ex.T.h. * * ns ns ns * ns * ns *
ex.T.h+2,4D * * * * ns ns * * * *
ex.T.h.+F.c. * * ns ns ns * ns ns * *
ex.T.h4+F.c.+Zg ns " N N " N " " . .
13-Hotre (shoot)
Control 2,4D Th. T.h+2,4D F.c. F.c.+2,4D Th+Fc.  Th+F.c+2,4D ex.Th. ex.T.h+2,4D ex.T.h+F.c. eX‘T'h'+F‘C'+2é
Control ns * ns ns * * * * * ns
2,4D ns * ns ns * * * * * ns
T.h. * * * ns ns ns * ns ns *
T.h.+2,4D ns ns * ns * * * * * ns
Fec * * * * * * * * * * *
F.c+2,4D ns ns ns ns * * * * * ns
T.h+F.c. * * ns * * ns ns ns ns *
T.h+F.c4+24D * * ns * * ns * ns ns *
ex.T.h. * * * * * ns * ns ns *
ex.T.h.+2,4D * * ns * * ns ns ns ns *
ex.T.h.+F.c. * * ns * * ns ns ns ns *
ex.Th+F.c+2,4 ns ns N s ns N . . " N

D




Control

2,4D

T.h+2,4D

F.c.

9Hotre (root)

F.c4+2,4D

T.h+F.c.

T.h.+F.c4+2,4D

ex.T.

h.

ex.T.h.+2,4D

ex.T.h.+F.c.

ex.T.h+F.c+2,4

D

Control
2,4D
T.h.
T.h.+2,4D
F.c.
F.c42,4D
T.h+F.c.
T.h.+F.c.+2,4D
ex.T.h.
ex.T.h.+2,4D

ex.T.h.+F.c.

ex.T.h+F.c.+2,4
D

ns

ns

Control

ns

ns

2,4D

T.h.

ns

ns

ns

ns

ns

T.h42,4D

F.c.

ns

ns

13Hode (root)

F.c.+2,4D

T.h+F.c.

ns

ns

T.h.+F.c.+24D

ex.T.h.

ns

ns

ex.T.h.+2,4D

ns

ex.T.h.+F.c.

*

ns

ns

ns

ns

ex.T.h.4F.c.+2,4

D

Control

24D

T.h.

T.h.4+2,4D

F.c.

F.c+2,4D
T.h+F.c.
T.h.+F.c+2,4D
ex.T.h.
ex.T.h.+2,4D

ex.T.h.+F.c.

ex.T.h.+F.c.+2,4
D

9Hode (root)

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns



Control

2,4D

T.h.

T.h+2,4D

F.c.

F.c42,4D

T.h+F.c.

T.h.+F.c4+2,4D

ex.T.h.

ex.T.h.+2,4D

ex.T.h.+F.c.

ex.T.h+F.c+2,4

D
Control * * * * * * * * * ns *
2,4D * ns ns ns ns * ns ns ns * ns
T.h. * ns ns * ns * ns ns ns ns ns
T.h.+2,4D * ns ns * ns * ns ns ns ns ns
F.c. * ns * * ns ns ns * * * *
F.c+2,4D * ns ns ns ns ns ns ns ns * ns
T.h+F.c. * * * * ns ns ns * * * *
T.h.+F.c.+2,4D * ns ns ns ns ns ns ns * * ns
ex.T.h. * ns ns ns * ns * ns ns ns ns
ex.T.h.+2,4D * ns ns ns * ns * * ns ns ns
ex.T.h.+F.c. ns * ns ns * * * * ns ns ns
ex.T.h+F.c.+2,4 . " N
D ns ns ns ns ns ns ns ns
13Hotre (root)
ex.T.h.+F.c.+2,4
Control 2,4D T.h. T.h.+2,4D F.c F.c.+2,4D T.h.+F.c. T.h.+F.c.+2,4D ex.T.h. ex.T.h.+2,4D ex.T.h.+F.c. D
Control * * * * * * * * * * *
2,4D * * ns ns ns * ns * * * *
Th * * * * * * * * * * *
T.h.+2,4D * ns * ns ns * * * * * *
F.c. * ns * ns ns * * * * * *
F.c+2,4D * ns * ns ns * * * * * *
Th+F.c * * * * * * * * * * *
T.h+F.c.4+2,4D * ns * * * * * * * * *
ex.T.h. * * * * * * * * * * *
ex.T.h.+2,4D * * * * * * * * * * *
.T.h.+2,
ex.T.-h+F.c * * * * * * * * * * *
ex.T.h.+F.c.+2,4 N N N N

D




Table S7. Comparison of ANOVA Tukey post-hoc results for CAT and SOD with treatment as a factor, (T.h. — Trichoderma harzianum, F.c.- Fusarium
culmorum, ex. T.h — T. harzianum extracellular metabolites treated wheat seeds), p significance was shown: * - p <0.05 ** - p <0.01, *** - p <0.001, ns — not

significant.
ANOVA for CAT (shoot)
Control 2,4-D Th T.h2,4-D F.c F.c.24D T.h.F.c T.h.F.c.24-D eTh. e.T.h.2,4-D eT.h Fc. e.T.h. F.c.2,4-D
Control *3% ns * b Kk Kk b b Kk Kk HHA
2/4_D 3% ns ns b Kk ns b ns ns ns HHA
Th ns ns ns AN R R NN *% XX * L
Th 2,4_D * ns ns AN R R AN *% XX ns L
F.c Kok b Kok Kok ns ns b X% * 3% ns
F.c 2/4_D Kok L Kok Kok ns Kk * ok Kk Kk ns
Th F.C. %% ns %% %% ns R AN ns ns ns HNA
Th F.C. 2,4_D %% AN %% %% AN * R NN H%3% H%3% ns
eTh Kok ns 3% 3% *% s ns b ns ns HHA
eTh 2[4_D Kok ns 3% 3% * Kk ns b ns ns HHF
eTh FAC %% ns * ns *% R ns HNN ns ns HNA
eTh F.C. 2,4_D %% NN %% %% ns ns R ns HNN R R
ANOVA for CAT (root)
Control 2,4-D T.h T.h24-D F.c. F.c.2,4-D T.h.F.c. T.h.F.c. 2,4-D e.T.h. e.T.h.2,4-D e.T.h. F.c. e.T.h. F.c. 2,4-D

Control ns ns ns ns woE ns ook ns * ns ns
2,4-D ns ns ns ns xok ns ** ns ns ns ns
Th ns ns ns ns xok ns ** ns ns ns ns
Th24-D ns ns ns ns woE ns ook ns * ns ns
Fc ns ns ns ns ook ns * ns ns ns ns
F.c. 2,4-D Kok %N Kok Kok bt Hkk ns X% * Kok HHk

Th.F.c ns ns ns ns ns *EE X ns ** ns *
Th F.C. 2,4'D X% *% *¥ X% * ns K% *% ns Hg ns




eTh ns ns ns ns ns ok ns ** ns ns ns
e.T.h.2,4-D * ns ns * ns * ** ns ns ns ns
eTh Fec. ns ns ns ns ns ook ns ** ns ns ns
e.T.h.F.c.2,4-D ns ns ns ns ns ** * ns ns ns ns
ANOVA for SOD (shoot)
Control 2,4-D T.h T.h2,4-D F.c F.c.24-D T.h.F.c T.h.F.c.24-D e.T.h. e.T.h.24-D e.T.h.F.c e.T.h.F.c.24-D
Control ns ns ns ns o ns ns ns ns ns oHx
2,4-D ns ns ns ns xx * ns ns ns ns ok
Th ns ns ns ns xEx ns ns * ns ns ook
T.h24-D ns ns ns ns xxx ns ns * ns ns ooE
Fc ns ns ns ns xEx ns ns ns ns ns il
FAC. 2,4-D %% AN AN AN NN R AN ¥ R R ns
Th.F.c ns * ns ns ns o ns ** ns ns o
Th.F.c.24-D ns ns ns ns ns o ns ns ns ns ok
eTh. ns ns * ns ns ** ** ns ns ns o
eTh. 24D ns ns ns ns ns o ns ns ns ns o
eTh Fc ns ns ns ns ns xEx ns ns ns ns il
eTh FAC. 2,4-D %% AN AN AN NN ns R KA R R R
ANOVA for SOD (root)
Control 24D Th Th24D  Fc F.c.24-D Th.Fc Th.F.c.24-D eTh e.Th.2,4-D eTh Fc. eTh. F.c.24D
COI]'.TOI ns NN *% HNN HNN R ns ns XX R ns
2,4-D ns ns ns EELs EEEs EEEs EEEs ns ns EXEs *kok
Th Kok ns ns b b Kk b ns ns Kk HHF
Th 2,4_D *x ns ns HNN HNN R HNN ns ns R L
F.c. Kok L L L ns ns b Kk Kk Kk HHF
F.c. 2,4-D Kok L L L ns Kk b Kk Kk Kk HHF
Th F.C. %% NN NN NN ns HNN HNN R R R L
T.h.F.c. 2,4-D ns * L L b b Kk Kk Kk Kk ns
eTh ns ns ns ns bt bt Kk o ns Hok HHk
e.T.h. 2,4—D 3% ns ns ns E E Kk E ns b HHd
e.T.h. F.c. Kok %N %N %N bt bt Kk o Hok Hok *
ETh F.c. 2,4-D ns b b b o o Kok ns Kok Kok *




Table S8. Comparison of ANOVA Tukey post-hoc results for ZEA with treatment as a factor, (T.h. — Trichoderma harzianum, F.c.- Fusarium culmorum, ex. T.h —
T. harzianum extracellular metabolites treated wheat seeds), p significance was shown:* p <0.01, ** p <0.001, ns — not significant

ANOVA for ZEA
F.c. F.c+2,4D T.h.+F.c. T.h.4F.c.+2,4D ex.T.h.+F.c. ex.T.h.+F.c.+2,4D
F.c. > * ns ** ns
F,CA+2,4D *% 3% *% 3% *
T.h+F.c. * ** ns ** ns
T.h+F.c4+24D ns e ns e ns
ex.T.h+F.c. ** *x ** ** **
ex.T.h+F.c+2,4D ns * ns ns **







Figure S1. 2-D SDS PAGE protein profile from root material (Control; 2,4D; T. harzianum inoculated; T. harzianum + 2,4D; F.
culmorum inoculated; F. culmorum + 2,4D; T. harzianum + F. culmorum; T. harzianum + F. culmorum + 2,4D; treated with extracellular
extract T. harzianum; with extracellular extract T. harzianum + 2,4D; with extracellular extract T. harzianum + F. culmorum;
extracellular extract T. harzianum + F. culmorum + 2,4D).

Figure S2. The spots analyzed during the proteomic study from root material, applied to a control gel, as an example.






Figure S3. 2-D SDS PAGE protein profile from shoot material (Control; 2,4D; T. harzianum inoculated; T. harzianum + 2,4D; F.
culmorum inoculated; F. culmorum + 2,4D; T. harzianum + F. culmorum; T. harzianum + F. culmorum + 2,4D; treated with extracellular
extract T. harzianum; with extracellular extract T. harzianum + 2,4D; with extracellular extract T. harzianum + F. culmorum;
extracellular extract T. harzianum + F. culmorum + 2,4D).

Figure S4. The spots analyzed during the proteomic study from shoot material, applied to a control gel, as an example.



