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Effect of Hygromycin as a Screening Agent on the Induction of Soybean
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Abstract: Selectable marker genes perform a fundamental and essential role in plant transformation by providing the mecha-
nism for the selective survival , growth and development of transformed cells. In the research,four soybean genotypes were se-
lected,and the effects of different concentrations of hygromycin on the hairy root induction and the root elongation were investi-
gated , with the indicators of number of the hairy roots induced by cotyledons which were infected with the Agrobacterium rhizo-
genes and the root elongation separately. The purpose was to lay the foundation for the diversity of choices of the selection agent
in the soybean genetic transformation process and for the hygromycin resistance breeding. The results showed that , the hygromy-
cin could effectively inhibit the growth of non-transformed cells, successfully act as a successful screening agent in the soybean
hairy root transformation system. However,a great difference among different soybean genotypes was exhibited in the sensitivity
to hygromycin. The suitable screening concentrations of hygromycin for Zigongdongdou, Jilinxiaoli 1, Jiyu 47 and Zhonghuang
30 at the hairy root induction stage were 40,16,16,24 mg-L ™" ;and the suitable screening concentrations at the root elongation
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stage were 49,46 ,33 55 mg-L ™" respectively.
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Fig.1 The tolerance of different varieties to the hygromycin agent at the hairy root induction stage
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Fig.2 The tolerance of the vitro hairy roots of different varieties to the hygromycin agent
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Table 1 Effect of Hygromycin agent on the induction of the hairy roots of different varieties

AT T AORAR A - 8

Mean of cotyledons with no induction of hairy roots

JIESE SDiNTiv7135:3

Mean of hairy roots

Concentration/mg- L~

A B C D A B C D
0 1.7 a 7.7 a 4.3 a 2.3a 2.4 a 0.7 a 0.9 a 1.8 a
14 - 15.7 b 16.7 b - - 0.3 b 0.3 b -
16 - 18.7 b 18.3 b - - 0.1c¢ 0.1c¢ -
18 - 19.7 b 19.7 b - - 0.1c¢ 0.1c¢ -
20 - 20.0 ¢ 20.0 ¢ - - 0c 0c -
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WA I Mean of cotyledons with no induction of hairy roots Mean of hairy roots
Concentration/mg-L ™!

A B C D A B C D
2 - 20.0 ¢ 20.0 ¢ 5.7b - 0c 0c 0.7 b
24 - 20.0 ¢ 20.0 ¢ 17.0 ¢ - 0c 0c 0.1c
26 - 20.0 ¢ 20.0 ¢ 18.7 ¢ - 0c 0c 0.1c
28 - 20.0 ¢ 20.0 ¢ 18.3 ¢ - 0c 0c 0.1¢
30 - - - 19.3 ¢ - - - 0.1c
32 - - - 20.0d - - - 0c
34 - - - 20.0d - - - 0c
36 10.7 b - - 20.0d 0.6 b - - 0c
38 14.3 b - - - 0.4 c - - -
40 19.3 b - - - 0.14d - - -
) 19.3 b - - - 0.14d - - -
44 19.7 b - - - 0.1d - - -
46 20.0 ¢ - - - 0d - - -
48 20.0 ¢ - - - 0d - - -
50 20.0 ¢ - - - 0d - - -

T AEEE 20 ASF I AMEM, B 3 UG A A TTA B M/NEL 1 55 C 5 & 475D 30,
Twenty cotyledons explants were for each treatment, with three repeats. A ; Zigongdongdou ; B ; Jilinxiaoli 1 ;C Jiyu 47 ;D : Zhonghuang 30.
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Table 2 Effect of Hygromycin agent on theelongation of the vitro hairy roots of different varieties

JEE R AR B 3 — 25 3 A AN [R] K o ) A AR AR
X R R AT 2 (3R 2) .

AR B AR RAR AP 3 8

SRRt

T8 2R o R Mean of the vitro hairy roots with noelongation Mean of the elongation of hairy roots/mm
Concentration/mg-L !

A B C D A B C D
0 3.7a 5.3a 2.7 a 5.7a 10.0 a 8.2 a 12.1 a 10.6 a
23 - - 16.3 b - - - 2.4 b -
28 - - 19.0 b - - - 1.3 ¢ -
33 - - 19.3 b - - - 0.5d -
37 - 17.0 b - - - 2.1b - -
38 - - 19.7 b - - - 0.5d -
40 16.7 b 16.7 b - 17.0 b 2.7b 1.6 ¢ - 2.2b
43 17.3 b 18.3 b 21.7b - 1.5¢ 1.1d 0.4d -
45 - - - 17.7 b - - - 1.7 ¢
46 18.7 b 18.7 b - - 0.8d 0.5e - -
48 - - 24.7 ¢ - - - 0.4d -
49 19.7 b 21.3b - - 0.5e 0.4 ¢ - -
50 - - - 18.3 b - - - 1.2d
52 24.0 ¢ 24.3 ¢ - - 0.4 ¢ 0.4 ¢ - -
55 24.3 ¢ - - 19.7 b 0.4 e - - 0.6 e
60 - - - 19.3b - - - 0.5e
65 - - - 25.3 ¢ - - - 0.4 e

BAREPE 40 SR, A 3 UG A FITTA R B MU/IEL 155 C 3 F 47; D 30,

Forty lines of roots were for each treatment,with three repeats; A ; Zigongdongdou ; B ; Jilinxiaoli

1;C.Jiyu 47 ;D :Zhonghuang 30.
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