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Formulation of uniconazole * tebuconazole + hymexazol 20% FSC and
control efficacy on Fusarium root rot of soybean
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Abstract In order to screen one seed coating agent with high efficacy and low toxicity for controlling Fusarium
root rot of soybean, the virulence of uniconazole 96% TC, tebuconazole 97% TC, hymexazol 98% TC, and the
mixture compounds on F. graminearum , F. oxysporum and F. solani causing soybean root rot were tested using
the method of hyphal growth rate. The optimal proportion of the mixture of uniconazole, tebuconazole, hymex-
azol was screened out. Furthermore, the seed coating agent was prepared, and the control efficacy was deter-
mined by soybean seedling inoculation in laboratory. The results showed the synergistic effect of the mixture of
uniconazole, tebuconazole, and hymexazol at the proportion of 3:1:16 was the best for all three Fusarium spe-
cies. After treatment with 1.0—2.0 g/kg of uniconazole * tebuconazole « hymexazol 20% FSC, germination rate
and emergency of soybean were not affected, while plant height decreased, and the control efficacy on root rot
infected by F. oxysporum and F. solani reached 83.3% , which was better than that of the commercial tebucon-
azole 5% FSC. There was no significant difference between the two seed coating agents on root rot infected by F.
graminearum . This study provides a valuable information for field application of uniconazole « tebuconazole * hy-
mexazol 20% FSC and for effective control of Fusarium root rot of soybean.
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1 1 R] R G I L J o R R X 3 bR
LR i B0 e 0 TR X HAT SR A L v TR
X AR RS B B AL FIRBIR ALY ECso 2353128 0. 78,
0.82 F10. 32 pg/mL. 2545 FIERAT . KRLwE X R4S
PRALA I B ROCR B iF ECo  0. 49 pg/ml. E% R
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Table 1 Toxicity of three different fungicide on Fusarium spp.
255 s [ )75 ECso/ A REL ()
Fungicide Fusarium spp. Regression equation pg e mL ! Correlation coefficient
T Al RAEYA F. graminearum y=5.120 9+1. 099 4x 0.78 0.963 2
tebuconazole J&§ K2 44 F. solani y=5.089 5+1. 064 7x 0. 82 0.978 8
I3t E. oxysporum y=5.396 3+0. 809 9= 0. 32 0.946 8
R ROHRA F. graminearum y=2.285 7+1.532 5x 59. 03 0.964 5
tebuconazole & Bz 81t E. solani y=3.081 9+40. 764 8x 322.12 0.992 0
RERA F. oxysporum y=3.995 0+0. 792 6x 18.53 0. 925 0
RS RS F. graminearum y=25. 288 8+4-0. 943 8x 0.49 0. 995 6
uniconazole J& R kTt F. solani y=4.336 710. 675 6x 9.59 0. 990 1
A F. oxysporum y=4.336 710. 675 6x ©), B9 0.990 1

2.2 WM KMESEERFEAERASXHER
BEMEBESERSR
DA A0 5 g mee 2 1 AN () T BE X 3 7 Al 760 TR
HEATEE SN2 - 1 3% 2 W], s s 5 5 s e 11 i
b 3+ 1 o 5 Bz e 00 2 4 70 3¢ B0 b 184 5k, JL 5
ZBUy S 137,93 F1 833, 33, 5 HAB AL LLAH 1L,

RO R AR IERE b 0 e sk e | g e
5ARAFE X 3 Rl i 1Y 8 1. anske 3 fr
TN Y 3 AP FIELLL R 321216 Fl 3¢ 1:20 B X 3 Fp
AT BRI SAE . IR A AR, LUR AL
Mg SRR AT R E ECAC L 301516 il 4%
BIFFACH] .
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Table 2 Combined effect of the mixture of uniconazole and tebuconazole on Fusarium spp.
J A 2 [ o ) o 3 (D) N AL E
e e T R BCo/  PRAAD gy (HRER
Ratio of the ; . X B Correlation M Effect of the
. Fusarium spp. Regression equation pg e mL ! .. CTC .

mixture coefficient mixture

1:1 RAEHA F. graminearum y=5.348 8-+1. 956 5x 0. 66 0.907 9 91. 32 FEm

J5& Bz iRt F. solani y=4.736 9+1. 249 2x 1. 62 0.984 9 93. 46 FHm

I F. oxysporum y=5.947 2-+1. 700 8x 0. 28 0. 990 2 163. 93 BLEg

1:3 KRG F. graminearum y=4. 825 0+1. 747 8x 1. 26 0.910 4 53.91 FEPL

J& Kz B4t E. solani y=5.245 5-+0. 935 1x 0.55 0.999 9 193. 24 4z

A F. oxysporum y=5.684 5-+1. 951 9x 0.45 0.992 9 83. 86 A0
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473K 2 Table 2(Continued)
ﬁ%ﬁ%‘@ﬂﬂé@(m‘m} L [ ECsy/ *ﬁjﬁ%ﬁ(r) S 7 SRR
Ratio of the o . . - Correlation . Effect of the
ixture Fusarium spp. Regression equation pg *+ mL coefficient CTC mixture
1:5 RAHR F. graminearum y=4,984 4-+1. 365 2x 1.03 0.975 4 68. 97 FEPL
Ji& Kz B4t E. solani y=5.066 6-+1.056 9x 0. 87 0.996 2 111. 32 A0
U1 F. oxysporum y=5.974 5+1. 886 1x 0. 30 0.990 0 118. 31 biEhi|
@81l KRAERM F. graminearum y=5.365 0+2.051 1x 0. 66 0.937 2 81.97 FEIN
J& Bz At F. solani y=4.697 2+1. 075 2x 1.91 0. 999 6 137. 93 b
R F. oxysporum y=5.894 9-+0. 772 Tx 0.07 0. 940 0 833. 33 A
5:1 R F. graminearum y=5. 281 0+0. 914 8x 0. 49 0.991 8 106. 57 piEhi|
& KBkt F. solani y=4. 447 8+1. 106 5x 3. 16 0.991 8 110. 29 A
R F. oxysporum y=5.810 8+1.122 4x 0.19 0. 961 3 342. 86 4

1) CTC<C70, I A FEHT : T0SCTC<C120, FH AR 5 120<<CTC, BB AE /. TR,
CTC<C70 indicated the result was antagonistic effect. 70<CCTC<C120 indicated the result was additive effect. 120<CCTC indicated the re-

sult was synergic effect. The same below.
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Table 3 Combined effect of the mixture of uniconazole, tebuconazole and hymexazol on Fusarium spp.

SR L

) 45 %
SR (mimim) AR T [|] 5 5 ECso/ *%%/%ﬁ(r) 35 B ‘E@Eﬁi%
) . . . B Correlation . Effect of the
Ratio of the Fuarium spp. Regression equation pg e+ mL! oefficient CTC mixture
mixture coefficien u
3:1:4 RAHRA F. graminearum y=4.303 7+1. 473 6x 2.97 0.983 8 36. 07 P
& B2 ik At F. solani y=4.302 3+1.015 9= 4. 86 0.998 1 106. 81 piEhi|
IS F. oxysporum y=5.564 440. 919 0x 0. 24 0.995 7 476. 20 1R
3:1:8 RS F. graminearum y=4.953 510. 886 4x 1.13 0.987 3 140. 85 By g
J&& Bz Hi Al F. solani y=4.337 5+0. 830 1x 5. 66 0.998 4 119. 21 A
IR F. oxysporum y=05. 326 910. 970 3x 0. 46 0. 996 9 375. 00 b
3:1:16 RS F. graminearum y=4.903 640. 944 5x 1. 26 0.994 2 207. 04 1R
& B8k At F. solani y=4.092 0+1. 023 5x 7.71 0.997 1 164. 20 Bihg
JR4A F. oxysporum y=5.188 0+1. 038 7x 0. 66 0.983 4 261. 40 Biibg
3:1:20 RS F. graminearum y=4.852 2+1. 427 Ox 1. 46 0.988 1 177. 00 i
6% $ BT F. solani y=4. 458 04-0. 702 4x 5. 91 0.998 8 212. 54 eyt
R F. oxysporum y=5.138 4+0. 937 8= 0.71 0. 969 3 430. 10 LN
3:1:40 RAEHE F. graminearum y=4.562 8+0.999 9x 2.74 0.996 1 198. 74 Az
J&& Kz il F. solani y=3. 486 0+0. 976 3x 35. 54 0.972 0 74. 86 A
IR F. oxysporum y=4.981 9+0. 714 4x 1. 06 0.992 5 463. 16 Hagi
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PR 3 K SRR BRI B

4N 4 B ABFD 5 d S5 6 FASTE] T 20000
o BRI B YR LR 25 R 5 IE K IR
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ISR ST 5 /6 T3 stk T o A 51 b T =5 440 1)
RERZ . F&F 20 d )5 . 55 x5 B BE AN [R] 2 Al
AT BEAT P R 2 B E 2R R AN T 500K
PSP 5 7 Fof A ) AR BLA B o AP 2 o A1) T A =
1o R HH B 5 AN ) PR b AR Ak B R AR i i G
B S A0 5 /0 PR A 5t A 0 A 7R A L A i A 2
BEARG s RIS, AS ) 200048 » I« B TR Al 5
Ak BB 2 A0 R = AT R g R A A A
R AH5 506 8 me g 7 B AR AR HE K SRk

FZES A E . LR BT IR, 5 X AT B IR R
20060 « IR o SBETERIAGH (0. 2~1. 0 g/keg) AL 2
XERGAERIEARE A A 2, HAEAE— &
EARRER T ZF AN B AR AR

SR FH o0 SRR A 1 R S G I 2% FH & 2000
Wi o G SRR RN AR X R 2R T 5 = R B ik
TP I B IEROR s B3R 5 AT, 559 7K 0 B AL B AH
L 20000 « o B RIE RN AR AC 0. 2~
2.0 g/kehbBUIE . 3 T 00 B 41 1 5| dk A9 K AR
T Y A9 23R 17 4 S W A L s o BE R AR
FRAE BRGEAR e E TER. 5 5 00 TG e ek 7 D A R
ALBEAH L . 2006045 « K« BBIF A A 0. 6 g/ke
Ak 3RS R A e A AR RS 5 AR X Bl 80K T 5 V0 I e
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JEE I AR BI85, 20 00+ I
2.0 g/kg AbF 500 I3 e R

IR 0. 6~
TFRACTHIA Y 520%

JE W Bl 84T . S5 5 1L 2000 -
WRTEF AT 1. 0~2. 0 g/kg AL X 3 Fh ik

PNTECN T
1% -

K+ BEIRFHACH 0. 2~0. 6 /ke AHAR LM BRI IORU SR EC 5 T 5 %6
PRAAREIR BI85 S0 s B F Fp R Ml 22 5 BIERRH.
x4 20%% - K - BEFMAFIMNENAEZSEHNZMWY
Table 4 Effect of uniconazole « tebuconazole « hymexazol 20% FSC on soybean seedling in pot experiments
Sb P /g kg™! RER/ % HHs/ % Tt /g B /mm RS B /mm
Treatment Dosage Germination rate Emergence rate Root fresh weight  Plant height Hypocotyl length
Wi 7K Water control 0.0 80. 95 ab 73. 02 abc 1.03 a 137.54 a 60.17 a
20Vl 1+ JE FSC 0.2 82. 54 ab 92. 06 a 0.87 ab 57.64 b 32.75 b
uniconazole-tebuconaz()le- O. 6 90. 48 a 87 30 ab 0. 85 ab 49. 80 bC 30. ]8 bC
hymexazol 20% FSC 1.0 88.89 a 82. 54 ab 1. 00 ab 50. 47 be 28. 97 be
2.0 93.65 a 85.71 ab 0. 85 ab 36.22 d 24. 66 cd
4.0 82. 54 ab 82. 54 ab 0. 87 ab 35.86 d 22. 65 cd
8.0 61. 90 be 61. 90 be 0. 94 ab 36.97 d 24.95 d
0/ b ik R RO
576 M FSC 4.0 44,44 ¢ 52.38 ¢ 0.73 b 45. 06 cd 30. 03 be

tebuconazole 5% FSC

D FHARRVNEFEERIRTE 0. 05 KFZERBIE. T,

Different lowercase letters indicate significant difference at P<C0. 05. The same below.

x5 20%0% - X -

BEREFMRFIER X ERAEREHEHIBIR

Table 5 Control efficacy of uniconazole:tebuconazole* hymexazol 20% FSC on Fusarium root rot of soybean in pot experiments

HRAE TR Ab 3 JHE /g kg ™! KR % I 5 KX AT B4k / V0
Fusarium spp. Treatment Dosage Disease rate Dlsease index  Relative control efficacy
A B 20%0 4% « %, ¢ 2 FSC 0.2 31.07 b 20.50 e 67.35 e
F. graminearum  uniconazole + tebuconazole ¢ 0.6 32.86 b 14.75 { 76.51 d
hymexazol 20% FSC 1.0 28.21 b 15.25 f 78.71 cd
2.0 20. 00 d 12. 50 fg 80.09 ¢
5% ez FSC  tebuconazole 5% FSC 4.0 24,00 c 45. 40 ¢ 80. 80 ¢
/KX Water control 4.0 98.31 a 62.78 b —
T Rz i 20%4% « %« 3E FSC 0.2 30.95 b 12. 25 fg 70.50 e
F. solani uniconazole ¢ tebuconazole ¢ 0.6 31.95 b 12.16 fg 79.61 ¢
hymexazol 20% FSC 1.0 30.48 b 9.04 g 84.84 b
2.0 22.54 ¢ 11.73 fg 83. 33 be
5% XMz FSC  tebuconazole 5% FSC 4.0 24. 60 ¢ 46. 00 ¢ 82. 30 be
/KX Water control 4.0 100. 00 a 59.63 b =
Nt Sk 20% 4% « %, ¢ 2 FSC 0.2 28.25 b 16.51 f 80. 06 ¢
F. oxysporum uniconazole « tebuconazole ¢ 0.6 26. 19 be 14. 05 { 83. 03 be
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