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Endophytic and Rhizospheric Competence

Corn seedling root after 2 days

eEstablishes communication between Trichoderma and the plant
eEndophytic bacteria can have similar properties

eNot all strains do this, and these properties are rare

eChanges the physiology of the plant

eStrains provide broad benefits, even in stressful soil conditions
because they are protected within the root environment



Root Biomass quantification

We say our products increase root biomass.
How much?



Increased biomass:  root growth

Corn root growth (2 day intervals)
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PRODUCT TRANSLATION:
GREENHOUSE TO FIELD

Trichoderma alleviates abiotic stresses in the greenhouse...

Water Deficit Salt stress




PRODUCT TRANSLATION:
GREENHOUSE TO FIELD

Drought tolerance in the field

 [llinois 2012

* The row on the right grew
from seeds treated with
our Trichoderma and the
one on the left was
untreated.

« Mechanisms are known




PRODUCT TRANSLATION:
GREENHOUSE TO FIELD

Drought 2016 (~120 mm rain all season): Same field, different treatments

Much of the corn in upstate NY looks like this
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AAZPIH - B= F X 2ol [MIE ET| =5

(IS : 6& 88, ZAZ : 63 158, 62 232)

X2 upm 7day 14day
BAl(em) | EZF(m) A=) | Bel(m) | EF(m) AH)

1 5.5 11.2 2.2 6.5 23.4 2.9

1g X2 2 5.8 11.1 2.2 7.3 25.0 3.4
3 5.3 11.1 2.5 7.6 25.2 34

Ha 5.5 11.1 2.3 7.1 24.5 3.2

1 5.7 10.4 2.4 7.2 26.8 2.9

2g Hz| 2 5.8 11.2 2.3 7.0 24.3 3.3
3 5.6 12.5 2.6 6.5 22.7 34

Ha 5.7 11.4 2.4 6.9 24.6 3.2

1 5.2 9.6 2.2 7.0 21.7 3.0

FXe| 2 5.8 9.5 2.1 6.6 22.6 3.0
3 4.9 10.2 2.1 7.1 20.4 3.1

Hr 5.3 9.7 2.1 6.9 21.6 3.0




F Xl [ AAZT|H - 2= UDYAY A

(LIS : 63 282, ZAIE (72 7€, 78 138)

7day 14day
7.5 150 6.0 17.9 23 6.6 28.5 29
15 150 5.6 16.6 23 6.4 28.1 29
=y 1= 150 5.3 16.0 2.2 6.3 25.9 2.6
7.5 220 5.5 17.3 23 6.6 27.1 2.6
15 220 5.5 16.5 2.1 6.6 27.8 2.7
2Xe| 220 5.3 16.1 2.1 5.7 25.8 25
7.5 300 5.4 17.0 2.1 6.1 28.3 2.5
15 300 5.2 16.6 2.1 6.6 26.7 2.5
22Xz 300 5.1 16.1 2.1 5.8 26 2.4
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_ HI 3 HIF 0

HZTH Y (CH X)
@ Trichoderma (A Z2|H) 1,000H[ 24 48A| ZF ZSX}HELX|
@ 20|t A XERH(HH]) 1,0008H9Y B X| A} X| 25 BH3E
SXHMR | 5 @FAI0 O] SEH|2 500061 2 X|AF XS B -
@ @ FA-100 ® H|A|IK 2]
® 2H g
T} 5 2 (g/AH R 250 130
oEA17](2.9) 5.21 5.2
LB7|7HY) 12 30
SBEA 27t 3eA 2 Xta|
> AZTHA| ; @FQlo| shts
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_ HI 3 HIF 0

<Al 2> B AT =5 A7 = 202 (TS 0l 44 307 0] )

MEHS N AL

3B 2 Al X B ZXH i
XA & (3/3.3m?) 37(30x30cm) 73(30x15cm)
A|H| ZF(N-P-K, kg/10a) (9,13) - 4.5 - 5.7 9.0-4.5-5.7
El A A HHH (7] H] -2 HH|-4=H|, %) 70-0-30 50-20-30
> AE Al HH (300m? Ol
> FQ AINYZ ONEe, AW, S A T UER A F, BHY BN S



.
FIET(%) oA
535 T& ~
1% 2 3 4 5 6 7 8 9 10 (%)
ZH1T 24 . - 133 100 30.0 133 133 100 6.7 3.3 5.8 (176)
HE 67 267 267 167 167 33 33 - - - 3.3(100)
HE A4 . - - 33 333 400 133 100 - -  5.9(184)
HE 33 267 400 167 33 67 33 - - - 3.2(100)

(HMBE: (B

T) 7357, (24 375 /3.3m2]




== EAAHIE K M= 7H/m?2
(gl 202 302 40¥ 50 602 202 30 40¥ 502 602
THE 9 ® 164 316 386 365  34.4(205) 182 351 428 405 382 (103)
@ 155 297 368 351  33.2(197) 172 330 409 389 368 (99)
HEE 83 161 194 189  16.8 (100) 185 357 430 420 372 (100)
13 ® 156 285 349 344  31.4(189) 174 317 388 382 348 (94)
@ 184 327 379 367  33.6(201) 205 363 420 408 373 (100)
HE 88 162 193 188  16.7(100) 196 359 428 417 371 (100)
HE 9 ® 130 240 353 342  315(192) 144 267 392 380 350 (96)
@ 171 293 397 373  33.6(205) 189 325 440 414 373 (103)
EE 74 155 192 186  16.4 (100) 165 344 426 414 363 (100)
13 ® 172 309 400 383  33.5(178) 191 343 444 426 372(89)
@ 166 285 375 372  34.0(181) 184 316 416 413  378(91)
HEE 100 181 219 212  18.8 (100) 223 403 486 470 417 (100)
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A Al XY (373 HEX U (735
Qe M Xl (37FF) bl (735) o o
292 H| & (&) 223  HIEE)
S B AXH(7H) 12.5 12,500 25 25,000  1,000/4 X}
AE (L) 41.7(2.1%) 6,300  83.3(4.2%E) 12,600  3,0009/=
SXt2H(g) 3,125 3,671 3,250 3818  1,175¥%/kg
SHYM2H
(q) © 625 5,000 1,250 10,000  8,000¥/kg
g
SR 2| H|
o
. - 2
(A AZHa| ) 38 3,800 38,0008!/30g
2| (EHHI) 6me 180 - - 15,000%4/500me
A 31,451(61) 51,418(100)
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> SRI|=ME 12€ =R 02 R, 1244X/10a2 O|Y 7t
(BXHLEF) 250g/ M AHE L

—_—
S

(BXF2 =) Trichoderma( AZ 2| H|) 1,000HH 4 48A|7f AX[(BAE A
(FE3E) 2 X2 = 00k0| = AbK[(EHH]) 1,000H 4 X 2|
w dEEN 2 HAES0| 20 HE| HEYE S0 0| = 27| d=F &=
p 2= 7= 5307l 0| &2 =S = U= M7=
OI¥AIZ]) 6 1Y, (O|A =) 5.8~592/F
(RAT U 2AH) 9kg/10a, 7|H| 70%-2=H| 30
(= & Q) A4 XY H 594~687kg/10a (EECHH| 0~7% S5)
x =2HEs S5E, HES, 8od|&0| #EEC =5
» SBH|E 21,4519 /10a (BEECHH| 39% B Z)



JltHEL

¥a

[ | E freg !

pH SOX S22 XD (ha): SEHE 27~54m—18(33~67% HZ)

» XA Z (kg/ha) : S X} 33~39—25, & E 450~900L — 300



