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Establishment of an Indoor-Dicamba Bioassay
and Tolerance Analysis of Soybean
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Abstract ; Bioassay is a traditional and classical method for analyzing the herbicides tolerance variation in
plants ,which has been widely adopted in determining the tolerance of crops,e. g. soybean, barnyard grass and cot-
ton, to herbicides, such as glyphosate and chlorimuron-ethyl. However, the dicamba bioassay method and the toler-
ance variation of dicamba in different soybean cultivars remained uncharacterized. In this study, inhibition rate of
hypocotyl elongation was used as the major index to evaluate the phenotypic variance of germinated soybean treated
with dicamba. The dicamba bioassay was established by using 300 wg/L. dicamba as threshold of screening concen-
tration ,and combining with the regression equation analysis and median inhibitory concentration ( IC50 ) analysis.
This method was used to identify 35 soybean varieties derived from micro-core germplasm, namely Dahuangdou-1
and Shifangluosidou , showed relatively higher tolerance to dicamba. Our study provided reference and theoretical ba-
sis for the cultivation of bicamba-resistant transgenic soybean receptor using transgenic technique and traditional
crossing breeding or the selection of recurrent parent,and as well as the quick phenotypic determination of transgen-
ic soybean with resistance to bicamba.
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Tablel 1 Uniform code,name,origin and types of tested soybean varieties

b2 gi—4hi's AL R SR b AKX Al R,
No. Uniform code Name of accessions Originate location  Eco-region of varieties Types Seed-coat colour
1 ZDD01629 €]} YN/ 5 Ak ;) HbuJ5 BT
2 ZDD07623 OREE HLAE Tk k| b7 S XL,
3 ZDD00310 RGBT BT e Hb 7 i
4 ZDD03533 SN TR B Hiu 7 2l
5 ZDD20532 AN A iy 7 A B
6 ZDD18835 iR [ BRI Hb 5 A XA,
7 ZDD08728 M 1Ly kW) Hiu 5 BT
8 ZDD12908 TRk PV 5 il M Hi I i el E
9 ZDD03540 2L B AT N BRI Hb 7 i £z}
10 ZDD16675 pNEECIA IR M Hiu 5 B
11 ZDD00932 KR SUASH |y Hiu 5 B
12 ZDD15357 KHE-1 FM ) 7 A Ci}
13 ZDD14409 KH b T Hb 5 BT
14 ZDD06375 HI binyz: M7 EF e
15 ZDD06851 A4 36 5 2RI k| EF B
16 ZDD02990 e ) AR ORI Hb 5 b
17 ZDD00326 JrIERE BIpIL k| H 5
18 ZDD14252 FEWR LT VLV ) 7 B
19 ZDD11226 R LR W Hiu 5 B
20 ZDDI18558 TERBIR L I Hbu 5 B
21 ZDD03776 R T VLR B HiLJ5 i B
22 ZDDI18632 WG5S i M LR HE
23 ZDD10615 EA A (i) I HiuT5 i B
24 ZDD00059 HELS IR ;) WL B
25 ZDD21030 ZIN#FEF-3 )i p) Hb )y A Ll
26 ZDD19144 IETE 7R HOEIE Hbu 5 HE
27 ZDD12453 RE\H % )i iy HiuJ5 v HE
28 ZDD06377 JE A R Zinyea M 7 A £z}
29 ZDD11951 B F W M 7 A H
30 ZDD12836 iR 22 & il T Hbu 5 i X,
31 7DbD04620 RMEFHL LI Epig Hi Ty bl B
32 ZDD14228 HH#E b M Hb 5 B
33 ZDD12635 BErps AR )i M Hiu 5 HE
34 ZDD17767 /NVELR R & E VAN E | Hiy 7 i el )
35 ZDD14505 HEASHE k) M 7 Fh #

IR SE 22 E0R 0. 9638, T £ 7 711 il 4 0. 8694,
PEAHIFGE 36 FH T A b KA ) R AR R PR F b, T
JasEi s,

AT A AR A i A PR S A, HLES TR TR
W B 22 B A PG Y K 555 8 4 R L A
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JE R R, 27 RS RS A A R (R
ANTRIR S it 1T Al 2 400 ] (4 R P AP A 3 25 5

(F 1), YAbFRA BN 100 we/L B, AR R#E S
PR AR AIR/INAT & RN S 4 ARG R IR
R R AN IR (50 we/L) A 2R, Y
ARFRVRE R 200 e/ L B BREA B KB E SN, a7 4
A PEONT IR XY 22 S 35 (P < 0.01) T A Bk
FERE T (80&ET)300 pe/L B, 3 8 AN SRR R AR
SR A ) R A FR A B R (P <0.01) , %
W1 300 wg/L AR A 22 -5 AR 00 A 4 s S 075 226 v 22
FHF RS0 22 B BTS2 b (£ 2) .
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Table 3 Correlation analysis between concentrations of Di-

camba and inhibition rate of hypocotyl elongation

FB R CIEpe HoeR

Correlation

No. Name Regression equation coefficient
1 E1 NS y =0. 7058 +0. 7656 0. 9365

2 HRA AL y =0.5099x +2. 2260 0.9941 *
3 KRBT y =0. 9287x +0. 0600 0.9722*
4 /N y =0.7423x +1.1727 0.9932
5 N S y =0. 4466x +2. 7230 0. 9698 *
6 MR S y =0.7192x +0. 9633 0.9916 ™
7 H#E y =0.5432x +2. 1757 0.9788
8 IR PEITIRE. y =0. 7874x +0. 5976 0.9616 *

HRIEI IR BT 5, AT 8 A Y =5
F AR P B2 (1C, ), & B 11 I R 5 0 iy 10 o o
W e o 403. 2 pg/L, A HR 5 TSIk 75 VI B2 SR
T AR Z, N AR 163.78 pe/L,
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Fig. 2 Comparative analysis of IC50 in

different soybean accessions
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Table 4 The tolerance comparative analysis of dicamba in different soybean accessions
5Xf R 5 B (P)

5 ftFh B AR (%) b2 Significance test compared with controls
No. Name Inhibition ratio average Standard deviation

INEE S M AR S} PNTISA
1 Bl s 42 4 0.108 0.108 —
2 MR AR 54 7.21 1 — 0
3 I 63 4.36 — 1 0.136
4 161 21 Jz Y2 f 7 58 3.61 0 0 0.034
5 UNEESI) 53 1.73 0. 368 0.368 0.005
6 KRN 72 1.73 0.075 0.075 0.051
7 KHET-1 34 2.65 0.108 0.108 0
8 KE{ Tk 67.7 7.37 0 0 0.152
9 - 62.7 10.97 0. 401 0. 401 0
10 KA 36 5 53.7 3.51 0.952 0.952 0
11 TR 84 3.6l 0. 096 0. 096 0. 039
12 FIERES 67.7 8.74 0 0 0
13 FHR G 50.7 4.04 0. 401 0. 401 0
14 HE 2l 1 AE 59.7 4.93 0.029 0.029 0.121
15 1ERIR 77.7 2.31 0. 548 0. 548 0. 002
16 WA 72.7 2.89 0.01 0.01 0
17 waT75 67 0 0. 085 0. 085 0
18 AN 47.7 4.04 0. 471 0.471 0
19 HE1S 46.3 11.93 0. 007 0. 007 0.308
20 ZIHFT-3 50.3 8.02 0. 004 0. 004 0. 435
21 SIEE 48.3 9.45 0.025 0.025 0.136
22 WA 49.7 17.1 0.01 0.01 0.255
23 1A T 5 57 3 0.019 0.019 0.17
24 T HET 54.7 1. 16 0.281 0.281 0. 009
25 fHR iR 22 5 36 0 0.136 0. 136 0.025
26 BMAEE L 89.7 0.58 0 0 0.281
27 HAH 43.3 10. 02 0 0 0
28 AU VAR 52.7 13.8 0. 001 0.001 0. 81
29 INRIFRE 66.3 3.22 0. 066 0. 066 0. 058
30 HENH 62.3 3.06 0. 548 0.548 0
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