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Executive Summary

NF Protein LLC funded faculty at University of Missouri to evaluate the physical and functional compatibility of
PeptiGro® with 10 commonly used herbicides in soybeans. Physical compatibility study was conducted in the
laboratory and functional herbicide compatibility study was conducted in small plot field environments to determine
the effectiveness of herbicide-specific weed control between herbicide-only” vs. “herbicide + PeptiGro®” on both
selected grass and broadleaf weeds. These studies determined that adding PeptiGro®to commonly used herbicides
in soybean was physically compatible with all herbicide solutions evaluated and PeptiGro® had no impact on the

effectiveness of respective-herbicide weed control.

Objectives
The objectives of this research study were to:

1) Evaluate physical mixing compatibility in the laboratory
of 10 commonly used soybean post emergence foliar
herbicides when tank mixed with PeptiGro® vs.
respective herbicide per se mixed in water.

2) Evaluate herbicide effectiveness per se vs. herbicides
tank mixed with PeptiGro® for agronomic effectiveness
of weed control and rate of weed kill over time. The dose
rate used for each herbicide was the normally
recommended rate for weed control in soybeans.
PeptiGro dose rate was 1 quart/ac.

3) Evaluate the impacts of herbicide only vs. herbicide +
PeptiGro on grain moisture, grain test weight, and grain
yield (bu./ac. @15%).

PeptiGro® Product

Amino acids are the building blocks of plant proteins.
PeptiGro® is a liquid mixture of beneficial amino acids and
short-chain polypeptides that helps plants maximize yield in
a variety of favorable and unfavorable environments, like
times of stress from drought, heat, and herbicide injury.
PeptiGro® is an exciting, new, proactive tool to use in your
foliar and in-furrow fertilizer program. Based on PeptiGro®
yield performance measured with >10,000 data points in 71

corn and 71 soybean frials across 10 States in 2020 and
2021, PeptiGro® provides a 2+ bu./ac. benefit in corn and a
1+ bu./ac. benefit in soybeans and can be applied as a
standalone product in-furrow or foliar applied or can be tank
mixed with herbicides, fungicides, and other foliar fertilizers.

Implementation

Study was conducted near Columbia, MO in 2021 on
soybeans (Glycine max, MorSoy 3710E/Asgrow AG38XF1
with attributes of E3/Xtendflex resistant) on silt loam soil
(name was Mexico silt loam with 2.3% OM, pH 6.2, and CEC
of 10.5 meq/100g) using a planting density of 155,000
seeds/ac. for soybean in 30-inch row spacing. Foliar
applications were applied at 15 gal./ac. volume using a
compressed CO2 backpack sprayer at V5 stage (~38 days
after emergence; avg. Common water hemp (Amaranthus
tamariscinus) height was 4 inches; avg. Common water
hemp density was 8/m?, avg. Cocklebur (Xanthium
strumarium) height was 6 inches, avg. Cocklebur density
was 30/m?, avg. Giant foxtail (Setaria faberi) was 6 inches,
and avg. Giant foxtail density was 6/m?). In the trial,
Common water hemp, Cocklebur, and Giant foxtail were
assessed at 7, 21, and 35 days after application (DPA) to
determine the effectiveness of soybean-specific herbicide
weed control (0-100% complete weed control) for “herbicide
only (Control)” vs. “herbicide + PeptiGro®” treatments.
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Experimental Design & Treatments
SPLIT-PLOT DESIGN: Main Factor A (Soybean
Herbicides) and Sub-Factor B (Herbicide-only (Control) vs
Herbicide + PeptiGro®). Trial had 8 replications.
Herbicides [3] and [4] were positioned to far left columns in
trial and herbicides [7] and [8] were positioned to far right
columns in trial.
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List of Treatments in Soybean Trial (University of

Missouri)
LAY | Effect Level | Herbicide
1 factor Blfactor A] | (11 | Roundup (glyphosate) -
Control
Roundup (glyphosate) +
2 factor B[factor A] [112 PeptiGro®
3 factor B[factor A] [2]1 Enlist One (2,4-D) - Control
4 factor Blfactor A] | [2]2 Egg;te?gg (24-D) +
5 factor B[factor A] [3]1 Liberty (glufosinate) - Control
6 factor Bl[factor A] [3]12 ||5|:§tritc)_/‘r(gﬁl>uf05|nate) *
7 factor B[factor A] [4]11 DiFlex (dicamba) - Control
8 factor B[factor A] [4]2 DiFlex (dicamba) + PeptiGro®
9 factor Bfactor A] [5]1 SelectMax (clethodim) -
Control
10 factor B[factor A] [5]2 g:ﬁ%l\f:g (clethodim) +
11 factor B[factor A] [6]1 Classic (clorimuron) - Control
Classic (clorimuron) +
12 factor B[factor A] [6]2 PeptiGro®
Pursuit (imazethapyr) -
13 factor B[factor A] [711 Control
14 factor Blfactor A] | [7]2 l'zggsti‘grgg“azethapyr) *
15 factor B[factor A] [8]1 Cobra (lactofen) - Control
16 factor B[factor A] [8]2 Cobra (lactofen) + PeptiGro®
17 factor Blfactor A] | [o)1 | exstar (fomesafen) -
Control
Flexstar (fomesafen) +
18 factor B[factor A] [9]2 PeptiGro®
FirstRate (cloransulam-
19 factor B[factor A] [1011 methyl) - Control
FirstRate (cloransulam-
20 factor B[factor A] [10]2 methyl) + PeptiGro®

Soybean Field Plot Layout. TRT No. is lower number in
cells; 8 REPs and empty white cells represent border plots
surrounding trial.

Factor Level Herbicide Rate/A

A 1 Roundup (glyphosate) 2 QT/A 207 éUE 210 |211 Z:-l 215 X 17 Z:lS

A 2 Enlist One (2,4-D) 1QT/A E 114 bl

A 3 Liberty (glufosinate) 1QT/A wE 19 e

A 4 DiFlex (dicamba) 10 FL OZ/A

A 5 SelectMax (clethodim) (1)662|-FE>Z/A Physical Compatibility Measurements

A 6 Classic (clorimuron) OZIA There were no physical compatibility issues observed.

A 7 Pursuit (imazethapyr) 4 FL OZ/A .

A 8 Cobra (lactofen) 12 FL OZ/A Field Data Measurements

A 9 Flexstar (fomesafen) 21 FL OZ/A The followi h teristi luated to det .

A 10 FirstRate (cloransulam-methvi 6 FLOZ/A e following characteristics were evaluated to determine
the effectiveness of herbicide-specific weed control between

B 1 Control (he®rbicide only) As above herbicide-only” vs. “herbicide + PeptiGro®” on both selected

B 2 ;e':;‘é?g)o (tank mixed with 1QT/A grass and broadleaf weeds:

1. STANDCNT_V2: total plant number in center 2 rows of 4-
row plot at V2 stage.

2. VIGOR: rating 0-9 (index/scale) taken at V2 stage.

3. MAX.WHORL HEIGHT_V5: average maximum leaf whorl
height of 5 plants in row 1 at V5 stage.

4. Common water hemp (Amaranthus tamariscinus) was
assessed at 7, 21, and 35 days after application (DPA):
measured as a rating 0-100% relative to 100% complete
weed control.

5. Cocklebur (Xanthium strumarium) was assessed at 7, 21,
and 35 days after application (DPA): measured as a rating
0-100% relative to 100% complete weed control.

6. Giant foxtail (Setaria faberi) was assessed at 7, 21, and
35 days after application (DPA): measured as a rating 0-
100% relative to 100% complete weed control.

7. Grain Moisture (MOICON): 0-100% moisture content of
seed.

8. Grain Yield: BU/A @13%

Statistical Analysis

Outliers were determined and values converted to missing
data points by the Box-Whisker definition where an outlier is
defined as a data point that is located above 1.5 times the
upper 75" percentile or located 1.5 times below the lower
25" percentile. Data were analyzed with SAS JMP v.16
Statistical Software using Restricted Maximum Likelihood
(REML) method to estimate Fit Model variance components.
Tukey HSD test (alpha 0.1) was performed to compare
individual mean differences for main Factor A (herbicides)
and for Subfactor B (herbicide-only as Control vs. herbicide
+ PeptiGro®). LSMean.1) values and Treatment Fixed
Effects Prob(F) values are presented. Treatment means not
sharing a Letter in common are significantly different. For
measuring significance of Factor B effects (x PeptiGro®),
compare Letters within common Factor A (herbicide) level.
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Results
Field Data Measurements

1. STANDCNT_V2. Significant herbicide effect (Factor A) shown below, and non-significant PeptiGro® effect (Factor
B, nested in Factor A) data not shown.

5 Least Sq Mean vs. Level & Level ID [ Least Sg Mean Fixed Effect Tests
Source Nparm DF DFDen FRatio Prob>F
factorA 9 9 130 33801 0.000%*
factor Blfactor A] 10 10 1301 13308 02207
55 e factor A
5 _ 184 LSMeans Differences Tukey HSD
E, - 173 176 17 a= 0.100 Q= 2.96038
% Least
3 15.7 154 158 Level SqMean Letters
15 1 1578
2 171 AB
3 18.1 AB
4 184 AB
5 203 A
o 6 173 AB
Roundup Enlist One (2,4- Liberty DiFlex (dicamba)  SelectMax Classic Pursuit Cobra (lactofen) Flexstar FirstRate 7 176 AB
(glyphosate) D) (glufosinate) (clethodim)  (clorimuron)  (imazethapyr) (fomesafen)  (cloransulam- 8 154 B
methyl) 9 170 AB
1 2 3 4 5 6 7 8 9 10 10 1588
Level / LevelID Levels not connected by same letter are significantly different

2. VIGOR. All plots were rated as 5 out of 1-9 index/scale (statistics not applicable).

3. MAX.WHORL HEIGHT_V5. Non-significant herbicide effect (Factor A) and non-significant PeptiGro® effect (Factor
B, nested in Factor A). Data not shown.

4. Herbicide control of Common water hemp (Amaranthus tamariscinus) was assessed at 7, 21, and 35 days after application
(DPA) using 0-100% rating with 100% being complete weed control.

a. Common water hemp @ 7 DPA - Significant Herbicide Effect (Factor A).

2021 Soybean HerbCompat_MO Location Fixed Effect Tests
7DPA PHYGEN 1-100 RATING Common water hemp_OR
100- B Least Sq Mean Source Nparm DF DFDen FRatio Prob =F
924 factor A ) 9 133 1260192  <.0001*
807 i factor B[factor A] 10 10 133 02999  0.9801
80~
el e e . factor A
§ e LSMeans Differences Tukey HSD
5 o o= 0.100 Q= 2.95948
E 425 o Least
407 Level SqMean Letters
30 1 42 D
2 844 A
3 69.1 B
4 924 A
5 -00 D
6 425 C
7 123:D
8 700 B
9 67.5 B
10 400 C
Level / LevelID Levels not connected by same letter are significantly different.
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b. Common water hemp @ 7 DPA — Non-Significant PeptiGro® Effect (Factor B nested in Factor A). For measuring
significance of Factor B effects (x PeptiGro®), compare Letters within common Factor A (herbicide) level.

2021 Soybean HerbCompat_MO Location
7DPA PHYGEN 1-100 RATING Commeon water hemp_OR

100+

92.5 92.3

Least Sq Mean

Fixed Effect Tests

Source Nparm DF DFDen FRatio Prob > F
factorA 9 9 133 1260192 <0001
factor Blfactor A] 10 10 133 02999 09801

[ Least Sq Mean
factor A

LSMeans Differences Tukey HSD
= 0.100 Q= 295948

Level

1
2 844 A
3 69.18
4 924 A
5 00D
6 425 C
7 123D
8 7008
9 6758
10 400 C

Levels not connected by same letter are significantly different.

factor B[factor A]

LSMeans Differences Tukey HSD
a= 0100 Q= 337362

411 M2 51 [512 6N 712

Level / Level_ID

O M2 @217 [22 B 312 612 711

811

Least
Level SqMean Letters
m 29D
e 46D
il 837 AB
e 850 AB
B 7068
B 6758
1“1 R5A
2 23A
1511 00D
1512 00D
1611 381C
1612 469 C
m 106D
m 140 D
181 6878
812 7128
o1 6758
o2 6758
ot 394 C
.12 911 912 [1011 [10]2 o o

Levels not connected by sameletter are significantly different.

C.

Common water hemp @ 21 DPA - Significant Herbicide Effect (Factor A).

2021 Soybean HerbCompat_ MO Location
21DPA PHYGEN 1-100 RATING Common water hemp_OR
W Least Sq Mean

004 947

Least Sq Mean

Fixed Effect Tests

Level / Level ID

Source Nparm DF DFDen FRatio Prob = F
factor A 9 9 133 1082269  <.0001*
factor B[factor A] 10 10 133 01318 09993
factor A

LSMeans Differences Tukey HSD
o= 0.100 Q= 2.95948
Least

5q Mean Letters

-0.0 E

878 A

625 B

947 A

-0.0 E

437 C

172D

694 B

68.7 B
10 381 C
Levels not connected by same letter are significantly different.

R o
<
o
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d. Common water hemp @ 21 DPA — Non-Significant PeptiGro® Effect (Factor B nested in Factor A). For measuring
significance of Factor B effects (+ PeptiGro®), compare Letters within common Factor A (herbicide) level.
2021 SoybeanHerbCompat_MO Location Fixed Effect Tests
v ok o o i wmmwe <toon
21DPA PHYGEN 1-100 RATING Commen water hemp_OR factorBifectorl 10 10 133 01318 09993
0 Least Sq Mean factor A
947 947 LSMeans Differences Tukey HSD
a= 0.100 Q= E::::B
Level Sq Mean Letters
1 -00E
687 700 oo, 694 5 S
4 947 A
E 5 00
6 437 C
=
= e
% 68.7 B
] 10 31cC
g Levels not connected by same letter are significantly different.
factor B[factor A]
LSMeans Differences Tukey HSD
o= 0.100 Q= 3.37362
Least
Level Sq Mean Letters
m 001
m2 001
@21 86.9 AB
212 8.7 AB
B 61.2 CDE
A N P S R s@-{\\’ AR S o a1
& F AT TSI T AL F S S
s¥ Tt & TEF S G =
N e @\ & o & o & e \,‘@ A e 62 469 DEF
RS .;\‘5\\ & o é\!\ ol \'5';’ & (—}‘? © <<\2’+ & (}0‘ & m 162 HI
& & Q¥ C ? > ™ SR m 18.1 GHI
= = & & 8 687 BD
& & 182 700 BC
< @& ol 68.1 BCD
N — — e o e e v g ey 912 69.4 BC
212 B B2 @1 M2 B BR OB e @1 [ OE @2 (@1 @2 [on pog2 (| b i)
Level / Level_ID e by same letter are significantly different.
e. Common water hemp @ 35 DPA — Significant Herbicide Effect (Factor A).
2021Soybean HerbCompat_MO Location Fixed Effect Tests
35DPA PHYGEN 1-100 RATING Common water hemp_OR
100 W Least Sq Mean Source Nparm DF DFDen FRatio Prob > F
K8 factor A 9 9 133 53.0791 <.0001*
factor B[factor A] 10 10 133 0.0186 1.0000
factor A
§ LSMeans Differences Tukey HSD
3 o= 0.100 Q= 2.95948
g Least
Level SqMean Letters
1 0.0 F
2 875 A
3 28.1 DE
4 948 A
5 00 F
6 35.3. €D
7 14.1 EF
& 8 58.1 B
9 534 BC
10 363 CD
Level / LevelID Levels not connected by same letter are significantly different.
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f.  Common water hemp @ 35 DPA — Non-significant PeptiGro® Effect (Factor B nested in Factor A). For measuring
significance of Factor B effects (x PeptiGro®), compare Letters within common Factor A (herbicide) level.

2021 SoybeanHerbCompat_MO Location ERiid EBot Fat
Source Nparm DF DFDen FRatio Prob > F
Y factor A 9 9 133 53.0791 <.0001*
35DPA PHYGEN 1-100 RATING Common water hemp_OR MECRRCREES b dor 7 serue Tow
100 I Least Sq Mean factor A
948 94.8 LSMeans Differences Tukey HSD
90 a= 0100 Q- 295948
Least
Level SqMean Letters
80 | 1 00F
2 875 A
5 3 28.1 DE
£ 70 4 948 A
b} 5 00F
s 60 6 353 CD
o 7 141 EF
v g 8 818
4 9 53.4BC
g 10 363 D o
= 40 . 363 363 Levels not connected by same letter are significantly different
30 factor B[factor A]
LSMeans Differences Tukey HSD
20+ - 0100 0= 3.
138 144 a= 0100 @ s:isz
10 Level SqMean Letters
[ 006
1 006G
@ 86.9 ABC
© @R 88.1 AB
@I 28.8 DEFG
& 5 o x N & x = ) e * N x 2 . 312 275 EFG
oS F e TP NG T AP ETES S SS W s
& & T E @ E S W2 s
) ﬁxé(‘ ) o & \g\\) (}J)\Q & @ _._\6\9 +©e. @;e'S‘ @O o‘\é\ @\'5" ,,,1«@. R S 'o\@ “QP@ \Ecé\el \}fa@ _5&’& {5}2 006G
‘ 9 g
F e ITETTE G T E S o wooer
& & & A SO V- A ¢ & F fol ;
& & 3 £ & QY % Q\G“ & 1 1286
« ® “ .-,Je} i A & m2 144 FG
2 El 57.5 CDE
Q\\‘;\' 4& (82 58.8 BCD
& w11 538 DE
P P N P 1912 53.1 DE
[111 [1]2 [211 [2]2 [3]1 [3]2 [411 [4]2 [511 [5]2 [6]1 [6]2 [711 [7]12 [8]1 ([8]2 [9]1 [9]2 [10]1 [10]2 Hg}; ::-g gg
Level / Level ID Levels not Cunnect‘ed by same letter are significantly different.

5. Cocklebur (Xanthium strumarium) was assessed at 7, 21, and 35 days after application (DPA): measured as a rating 0-
100% relative to 100% complete weed control.

a. Cocklebur @ 7 DPA - Significant Herbicide Effect (Factor A).

2021 Soybean HerbCompat_MO Location Fixed Effect Tests
7DPA PHYGEN 1-100 RATING Cocklebur OR
100 990 988 B Mean Source Nparm DF DFDen FRatio Prob > F
factor A 9 9 133 2824694 <.0001*
907 factor B[factor A] 10 10 133 02311 09928
80
ol factor A
§ oo LSMeans Differences Tukey HSD
% o] a= 0.100 Q= 295948
g Least
40 Level SqMean Letters
30- 1 99.0 A
0. 2 954 A
3 93.8 A
L8 4 988 A
0 5 -0.0 D
6 8218
&8 i 813 B
& 8 706 C
2 TRl
1 2 3 4 5 6 7 8 9 10 10 o8
Level / Level_ID Levels not connected by same letter are significantly different.
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b. Cocklebur @ 7 DPA — Non-Significant PeptiGro® Effect (Factor B nested in Factor A). For measuring significance
of Factor B effects (+ PeptiGro®), compare Letters within common Factor A (herbicide) level.

2021 Soybean HerbCompat_MO Location EixediEffectiTests) :
Source Nparm DF DFDen FRatio Prob > F
TDPA PHYGEN 1-100 RATING Cocklebur_OR factor A 9 9 133 2824694 <0001*
factor B[factor A] 10 10 122 02211 0.9928

290 99.0 985 99.0 ¥ Least Sg Mean
953 95.6 o 95.3 factor A
h LSMeans Differences Tukey HSD

855 867 = 0100 Q= 295948

824 818 B33 Least
adat Level Sq Mean Letters

1 990 A

2 954 A

3 938 A
S 4 988 A
L] 5 00D
= 6 8218
o 7 8138
) 8 706 C
a 9 731cC
@ 10 8618
3

Levels not connected by same letter are significantly different.

factor B[factor A]

LSMeans Differences Tukey HSD
a=0.100 Q= 337362

Least
Level SqMean Letters
m 990 A
mz 990 A
21 953 AB
212 956 AB
qu. & & o 253 46
& oF BN & & & & e S
5 6‘&0 éLQ’bQ \o'ﬁ% e & &S & i 1511 00 H
<§"Q $ 3 & @ I .\\o@ & & &ﬂ‘\ 512 00 H
Y o & ) & & «° RS & 1611 824 CDEF
& 5 F W & & 1:-}'5 & <§" & 1612 818 CDEF
Q-d){\ Qob & ‘)\,,o Q€ @u" \&\c ¢ o@ it 794 DEFG
<€ < 2 & 712 833 CDE
o <& @ 700 G
‘(\“} $a 812 713 FG
<t o1 731 EFG
¢ Zornonpagy e 912 73.1 EFG
M2 @2 BT B2 BN M2 BT B2 B 62 [T M2 B[z e @12 (ot [0 || oo 553 800
Level / Level_ID Levelsnot connected by same letter are significantly different
c. Cocklebur @ 21 DPA - Significant Herbicide Effect (Factor A).
2021 Soybean HerbCompat_MO Location Fixed Effect Tests
21DPA PHYGEN 1-100 RATING Cocklebur_OR
100 990 . 99.0 I Least Sq Mean Source Nparm DF DFDen F Ratio Prob =F
: = factor A 9 9 133 1722619  <.0001%
¢ factor B[factor A] 10 10 133 03716 09569
factor A
5 LSMeans Differences Tukey HSD
7 o= 0.100 Q= 2.95948
[ Least
Level Sq Mean Letters
1 99.0 A
2 96.6 AB
3 89.8 ABC
4 99.0 A
5 -00F
6 824 CD
7 799 DE
< 8 728 E
Qp\)
A 706 E
1 2 3 4 5 6 7 8 9 10 " 236 e
Ly S Levels not connected by same letter are significantly different.
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d. Cocklebur @ 21 DPA — Non-Significant PeptiGro® Effect (Factor B nested in Factor A). For measuring significance
of Factor B effects (+ PeptiGro®), compare Letters within common Factor A (herbicide) level.

2021 Soybean HerbCompat_MO Location EixediEffecteats :
Source Nparm DF DFDen FRatio Prob > F
21DPA PHYGEN 1-100 RATING Cocklebur_OR factorA 9811220 <o
factor B[factor Al 10 10 133 03716 0.9569
99.0 99.0 954 969 99.0 99.0 [ Least Sq Mean —
gsg 205 LSMeans Differences Tukey HSD
o= 0.100 Q= 295948
824 824 . Least
769 Level SqMean Letters
1 990 A
2 96.6 AB
3 89.8 ABC
E 4 990 A
a 5 -00F
= 6 824 CD
o i 799 DE
a 8 T28 E
4 Y
i .
Levels not connected by same letter are significantly different.
factor B[factor A]
LSMeans Differences Tukey HSD
a= 0100 Q= 3.37362
Least
Level SqMean Letters
m 990 A
2 990 A
21 964 AB
212 969 AB
31 87.1 ABCD
B12 925 AB
“n 990 A
of 412 990 A
511 -00F
\‘éQ 512 -00F
\0, 611 824 BCDE
&‘Q 612 824 BCDE
& & m 769 CDE
® Q.Oo m2 829 BCDE
e TI9E
812 737 DE
o1 T00E
B Ao oo e 912 T2E
M1 012 17 212 B B2 @1 @2 BN [512 61 62 71 712 @1 812 @1 [92 (1011 [10]2 itE e
Level / Level_ID Levels not connected by same letter are significantly difierent
e. Cocklebur @ 35 DPA - Significant Herbicide Effect (Factor A).
2021 Soybean HerbCompat_MO Location Fixed Effect Tests
35DPA PHYGEN 1-100 RATING Cocklebur_OR
1004990 = 290 I east Sq Mean Source Nparm DF DFDen FRatio Prob>F
: factor & 9 9 133 153.7993 <.0001*
9077 factor Blfactor A] 10 10 133 03469  0.9662
80
factor A
70+
§ o0 LSMeans Differences Tukey HSD
2 .
7 o o= 0.100 Q= 2.95948
1;;: Least
207 Level SqMean Letters
30 1 99.0 A
0. 2 96.9 A
3 849 B
107 4 990 A
0- 5 00E
6 824 BC
o9 7 79.9 BCD
& 8 728 CD
9 706 D
10 89.6 AB
1 2 3 4 D) 6 T 8 9 10 = ey :
L SaiD Levels not connected by same letter are significantly different
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f. Cocklebur @ 35 DPA — Non-Significant PeptiGro® Effect (Factor B nested in Factor A). For measuring significance
of Factor B effects (+ PeptiGro®), compare Letters within common Factor A (herbicide) level.

2021 Soybean HerbCompat_MO Location

Fixed Effect Tests

Source Nparm DF DFDen FRatio Prob >F
35DPA PHYGEN 1-100 RATING Cocklebur_OR factorA 9 9 133 1537993  <0001*
faclor Blfaclor Al 10 10 133 03469  0.9662
99.0 99.0 99.0 99.0 I Least Sq Mean
969 96.9 q SRR
88.6 90.5 LSMeans Differences Tukey HSD
0= 0100 Q= 295948
824 824 Teast
76.9 Level SqMean Letters
1 990 A
2 969 A
3 8498
c 4 990 A
i 5 00E
= 6 824 BC
o 7 799 BCD
2 8 728 (D
G 9 706 D
© 10 896 AB
4

Levels not connected by same letter are significantly different.

factor B[factor A]

LSMeans Differences Tukey HSD
o= 0.100 Q= 3.37362
Least
Level Sq Mean Letters
m 990 A

Level / Level_ID

e 990 A
@1 969 AB
212 9.9 AB
B 82.1 BCDE
1312 87.8 ABCD
“n 990 A
412 990 A
511 00F
\-\“?o 512 00F
& 1611 824 BCDE
= &K 1612 824 BCDE
Ky & m 769 CDE
«® o m2 829 BCDE
< @1 719E
812 738 DE
Ol 700 €
912 T13E
o0 RTORR2 BN B2 ET M2 B1GR2 e 62 (N[ @1 B2 1 E2 0o (o || ne ooy

Levels not connected by same letter are significantly different.

6. Giant foxtail (Setaria faberi) was assessed at 7, 21, and 35 days after application (DPA): measured as a rating 0-100%

relative to 100% complete weed control

a. Giant foxtail @ 7DPA - significant herbicide effect (Factor A).

2021 Soybean HerbCompat MO Location Fixed Effect Tests
7DPA PHYGEN 1-100 RATING Giant foxtail OR
100 990 I Least Sq Mean Source Nparm DF DFDen FRatio Prob>F
92.7 factor A 9 9 133 884772 <.0001*
20 &7 factor B[factor A] 10 10 133 03592 09618
80
701 715 || factorA
§ ol || LSMeans Differences Tukey HSD
i I| o= 0100 Q= 295048
‘=-: 50- 453 46.6 | l...s‘
~ 40 = Level SqMean Letters
30 256 1 990 A
0] 2 00E
‘ 3 87.1 AB
191 |4 00E
ol W% o . o " . . . . s 5 927 A
LA A A S £ F & 6 256D
A S & & & 7 716 B
R $ & 3 & o s
A TS 8 391 CD
63?" 9 453 C
Q\
1 2 3 4 s 6 7 8 9 10 e fae —— .
Level / Level_ID Levels not connected by same letter are significantly different
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b. Giant foxtail @ 7DPA — Non-Significant PeptiGro® Effect (Factor B nested in Factor A). For measuring significance
of Factor B effects (+ PeptiGro®), compare Letters within common Factor A (herbicide) level.

2021 SoybeanHerbCompat_MO Location :::‘.Eff"‘ e
Y factor A o 9 9 133 884772 <0001*
7DPA PHYGEN 1-100 RATING Giant foxtail OR factor B[factor A] 10 10 133 03592 09618
100 99.0 99.0 W Least Sq Mean factor A
920 934 LSMeans Differences Tukey HSD
S0 . a= 0.100 Q= 2.95948
Lea:
Level Sq Measn‘ Letters
80+ 1 990 A
2 00 E
70 | 3 87.1 AB
s s 274
£ 60 6 256D
o i 7168
e : 2z
§ 10 466 C
= 404 Levels not connected by same letter are significantly different.
307 256 25.6 factor B[factor A]
LSMeans Differences Tukey HSD
20+ a= 0.100 Q= 337362
Least
10 Level SqMean Letters
mm 990 A
0" 2zt
212 00 F
<& @1 810 AB
# o e
& & “i2 00F
\*Q\\ o 511 920 AB
512 934 AB
Q’Q\Q‘ O & {5}1 256 EF
ob b\\Q S 612 256 EF
o & m 700 BCD
= M2 73.1 ABC
‘,’83‘ 2 1811 381 E
& ‘4& 1812 400 E
< 1911 425E
R R I S e e T P S e Gy I MR G. SEmR Mg 912 48.1 CDE
O 2 @7 ORI BB M @R BN R BBl 7T 72 81 B2 B 912 (101 (0j2 || o 85 ot
Level / Level_ID Uesele it omrinetont by sames il wre Skgndticany difieni
c. Giant foxtail @ 21 DPA — Significant Herbicide Effect (Factor A).
2021 SoybeanHerbCompat_MO Location Fixed Effect Tests
Y
21DPA PHYGEN 1-100 RATING Giant foxtail OR Source Nparm DF DFDen FRatio Prob > F
100 2222 MLeatisaedn factor A 9 9 124 189.0187  <0001*
924 factor B[factor A] 0 10 123.8 02292 09916
90
Bl factor A
70 LSMeans Differences Tukey HSD
5 0. o= 0.100 Q= 296236
fﬁ Least
g %] Level Sq Mean Letters
T a0 1 990 A
30 | 2 -00 D
3 924 A
20 4 -00 D
104 5 921 A
6 12D
O YR 7 729 B
G & 8 72 D
O & 9 19.1 C
10 128 CD
1 2 3 4 5 6 7 8 9 10 .y .
Level / Level_ID Levels not connected by same letter are significantly different
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d. Giant foxtail @ 21 DPA — Non-Significant PeptiGro® Effect (Factor B nested in Factor A). For measuring
significance of Factor B effects (x PeptiGro®), compare Letters within common Factor A (herbicide) level.

100- 990 99.0

Least 5Sq Mean

2021 SoybeanHerbCompat_MO Location
Y
21DPA PHYGEN 1-100 RATING Giant foxtail_OR
I Least Sq Mean
923 92.5

913 92.9

nez n

212 B B2 [ B2 B B2 [en

Level / Level_ID

62 [711 [712 [8]1 [8)2 [911 [9]2 [10]1 [10]2

Fixed Effect Tests
Nparm DF DFDen FRatio Prob > F
9 124 1800187 0001+
10 10 1222 02292 09916

Source
factor A
factor Blfactor A]

factor A

LSMeans Differences Tukey HSD
a= 0100 Q= 296236

Least
Level SqMean
i 99.0
3 924
5 921
7 729
9 19.1
10 128
8 72
6 12
4 -00
2 -00

Levels not connected by same letter are significantly different.

factor B[factor A]

LSMeans Differences Tukey HSD
o= 0100 Q= 337764

Least
Level SqMean Letters
o 990 A
2 990 A
2 00D
212 00D
el 923 AB
312 925 AB
0] 00D
412 00D
[s11 913 AB
[512 929 AB
1611 10 CD
1612 14 CD
m 7188
m2 740 B
1811 57 D
1812 86 (D
1911 163 (D
1912 219 ¢
11 163 (D
[1012 93 (D

Levels not connected by same letter are significantly different.

e. Giant foxtail @ 35 DPA — Significant Herbicide Effect (Factor A).
2021 Soybean HerbCompat_MO Location Fixed Effect Tests
35DPA PHYGEN 1-100 RATING Giant foxtail OR
100 990 I Least Sq Mean Source Nparm DF DFDen FRatio Prob >F
924 92.7 factor A ) 9 126 1253469  <.0001%
907 factor B[factor A 10 10 125.8 0.0146  1.0000
80-
o factor A
§ o0 LSMeans Differences Tukey HSD
H = o= 0.100 Q= 2.96168
% 43.1 Least
204 Level Sq Mean Letters
30+ 1 99.0 A
2 -0.0 C
20+
153 3 924 A
07 G5 4 00 C
0.8 1.5 L
o & N & N & & > Q 2 0 2 2B/ 4
A A A S A S 6 08 C
oF & & & L e & o 5 S 7 4318
5 S B S $ 2 &
@@o e\ & L)m\zg* e & < & o 8 15:€C
& 9 153 C
1 2 3 4 5 6 7 8 : 9 10 " g2 C
Lol Sl Levels not connected by same letter are significantly different
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f. Giant foxtail @ 35 DPA — Non-Significant PeptiGro® Effect (Factor B nested in Factor A). For measuring
significance of Factor B effects (x PeptiGro®), compare Letters within common Factor A (herbicide) level.

2021 SoybeanHerbCompat_MO Location ::"e“ E""“T‘;"’ e e eE s

arce = RNEElFroaE

Y factor A 9 9 126 1253469  <.0001%

35DPA PHYGEN 17100 RATING Giantfo)(‘tail_OR factor B[faclor A 10 10 1258 0.0146 1.0000

100 99.0 99.0 W Least Sq Mean factor A
922 92,5 919 93,5 LSMeans Differences Tukey HSD
o= 0.100 Q= 2.96168
Least
Il.evel Sq M;;; :eﬂels

2 -00C
3 924 A
c 4 -00C
2 5 927 A
= 6 08 C
g g e
i 9 153 C
o 10 65C

-~ Levels not connected by same letter are significantly different.
factor B[factor A]

LSMeans Differences Tukey HSD
o= 0.100 Q= 3.37672
Level Sq II:::: Letters

e A
©n -00C
EER 9
CE
o .
\Q 52 935 A
o o o Bt
& F m 258
€ m2 7B
811 15¢C
812 15¢C
91 156 C
i T i 912 150 C
1 (2 @1 @212 BN BR M1 M2 (51 52 61 62 [0 M2 B2 1 e (o foe || o B

Level / Level_ID e s by same letter are significantly different.

7. Grain Moisture (MOICON): 0-100% moisture content of seed.

a. Grain Moisture (MOICON) — Significant Herbicide Effect (Factor A).
2021 Soybean HerbCompat_MO Location Fixed Effect Tests
GRAIN MOICON_OR
100 I Least Sq Mean Source Nparm DF DFDen FRatio Prob =F
factor A o 9 127 47243 <0001*
907 factor B[factor A] 10 10 127 0.8960  0.5390
80
-, factor A
5 w0l LSMeans Differences Tukey HSD
E' = a= 0.100 Q= 296135
g Least
40 Level Sq Mean Letters
30- 1 145 A
2 11.3 BC
3 142 A
4 12.0 ABC
5 12.7 AB
6 11.9 ABC
7 12.6 ABC
8 90 &
9 11.3 BC
10 10.8 BC
' : : ¢ im_' ; LeveLIDE ! : ’ " Levels not connected by same letter are significantly different
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b. Grain Moisture (MOICON) — Non-Significant PeptiGro® effect (Factor B, nested in Factor A). For measuring
significance of Factor B effects (+ PeptiGro®), compare Letters within common Factor A (herbicide) level.

2021 Soybean HerbCompat_MO Location EixediErfecilesty :
Source Nparm DF DFDen FRatio Prob > F
GRAIN MOICON_OR factor A 9 9 127 47243 <0001*
factor Blfactor Al 10 10 127 0.8960 0.5390
B [ Least Sg Mean
100 factor A
LSMeans Differences Tukey HSD
90_ o= 0.100 Q= 296135
Least
80 Level Sq Mean Letters
1 145 A
2 113 BC
70- 3 142 A
= 4 120 ABC
S
'] il 5 127 AB
= 60 6 119 ABC
o i 126 ABC
50 3 99 C
v % 113 BC
8 10 108 BC
= 40- Levels not connected by same letter are significantly different
30- factor B[factor A]
LSMeans Differences Tukey HSD
20- a= 0.100 Q= 337616
143 14.6 147 13,7
: 7 120 120 125 129 126 126 127 120 =
0. 11.7 109 11.3 gg M2 112 114 9.6 ey o
m 143 A
& T T T T 2n 11.7 ABC
3 © ;_‘\,\ © é © & o & © & éx oy © > © (_‘-} © (_‘\,\ © 212 109 ABC
P - - R - - - CHR- - C Y Bt 147 A
R < S o N o S S S I ¢ e B2 137 AB
1 120 ABC
'o‘a & yq\ O\x 'S@ & R > §\© .@x @& @x Q“b Ny \?v& &x \é“ &x @ P 412 120 ABC
QOL’ 0:9& ¥ kofé\o -\(\’5- : (,bé\ é{\q? <° EOLE S &£ o \&‘Zﬁ ,bg}-o ‘}é@ & ,;}e' (ﬂ\é 2‘}‘?‘\ 511 125 ABC
IS & N o &8 @ & & g F ¥ S & & & 1512 129 ABC
Q\q @'@ : \.e,»o F 9§ & 4T & &S e ,‘,}‘\‘ ¢ & 1611 113 ABC
5 3 & & ¢ & S 3+ e & & ® & & & & 1612 126 ABC
& R & &F & & & & X & o N T @ 42 N & &
S ! N & Cf 2 & & Q€ & @ @ m 126 ABC
<€ Q_OQ N o o < o <8 @ & m2 127 ABC
‘;g? Q_,b@' 1811 86 C
- s 1812 112 ABC
& <& o1 112 ABC
T S U — 912 114 ABC
M2 R @2 BN BR @ M2 B BR 1 62 1 FR BT B2 1 @R [0 [0 || v e
Level / Level_ID Levels not connected by same letter are significantly diffeent

Grain Yield. Significant herbicide effect (Factor A) and non-significant PeptiGro® effect - only 8 REPs; (Factor B, nested
in Factor A; data not shown; for PeptiGro® yield performance in 2020 and 2021 across 71 corn trials in 10 states,

refer to PeptiGro® brochure on Cibari Biosciences website).

a. GRAIN YIELD BU/AC@13%_OR - Significant Herbicide Effect (Factor A). Note: low soybean yields in MO due to
severe drought in 2021.
2021 Soybean HerbCompat_MO Location Fixed Effect Tests
GRAIN YIELD BU/AC@13%_OR
1004 I Least Sq Mean Source Nparm DF DFDen FRatio Prob=F
factor A 9 2] 133 179005 <.0001*
90 factor B[factor A] 10 10 133 09969  0.4495
80
i factor A
§ o0 LSMeans Differences Tukey HSD
& = 0.100 Q= 2.95948
g 50 Least
Bl = Level SqgMean Letters
30 267 e 264 . 1 342 AB
20| 22 o 175 2k : 2 219 DE
3 386 A
10 4 267 D
0 5 289 BC
o"%@ Qa‘?'@ es@ .@6:0 P ca&@ -&0‘@ @ﬁq@ 5@& @"”@9\ @é&\\ 6 229 CDE
bﬁ@*‘* é\;“‘ (d@y P &@a‘ A %@@“ & 7 264 CD
& < & i oF & o p & 8 175 F
& 9 212 DE
1 2 3 4 5 6 7 8 : 9 10 0 2he D
Level / Level ID Levels not connected by same letter are significantly different.
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Conclusions from this Trial

Ten commonly used soybean herbicides (Factor A in trial design) differed in their ability to control Common water hemp,
Cocklebur, and Giant foxtail (measured at 7, 21, and 35 DPA). Tank mixing of PeptiGro® with each of the 10 different
soybean herbicides was physically compatible and results from a field study showed PeptiGro® (Factor B in trial design) had
no impact on the functional ability of 10 herbicides to control weeds. Degree of weed control for herbicides per se was
significantly different and subsequent weed pressure levels impacted grain yields. See other herbicide + PeptiGro
compatibility studies in corn and soybeans on cibaribiosciences.com website.

Key Conclusions across all 4 different Herbicide + PeptiGro® Compatibility Studies (corn and
soybean studies at Purdue University and corn and soybean studies at University of Missouri)

e In each study, PeptiGro® was physically compatible when tank-mixed with each herbicide tested.

¢ Ineach study, main effect of herbicide (Factor A) was significant; indicating that corn and soybean herbicides differed
in their ability to control weeds and degree of weed control significantly impacted subsequent grain yields.

e In each study, PeptiGro® effect (Factor B, nested in Factor A) was non-significant for all agronomic variables
measured including degree of herbicide weed control taken 3 times between 7-35 DPA,; indicating that PeptiGro®
had no impact on the functional ability of each herbicide to control target weeds.

¢ Individual study reports can be downloaded on cibaribiosciences.com.
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