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Abstract: As the host, the hairy roots have good growth conditions, which is the key to establish the hairy root-AM
fungus dual culture system. In order to optimize the medium composition, to screen the sucrose concentration suitable for
the growth of hairy roots and to improve the growth of tobacco hairy roots, leaf growth of two types of tobacco, NC82 and

Vall6 were induced to have hairy roots through solid and liquid culture on 1/2MS medium with different sucrose
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concentrations and confirmed by PCR. The effects of sucrose on the growth of two tobacco hairy roots were studied by
measuring the number of branches, fresh weight (FW) and dry weight (DW) of hairy roots. The results were as follows:
(1)C58C1 could induce hairy roots in both tobacco leaves, but the induction rates were different. The induction rate of
NC82 (87.3%) was higher, which was 2.26 times that of Vall6 (38.6%). (2) The number of hairy root branches
induced by NC82 and Vall6 increased with the incubation time, and the increased amount varied with the concentration
of sucrose. Sucrose has a significant effect on the growth of hairy roots, depending on the tobacco variety and the number
of initial branches. (3) The solid medium was optimized to cultivate the induced NC82 and Vall6 hairy roots, and the
inhibitory sucrose concentrations for branch number growth were 25 g « L' and 15 g - L' | respectively. In addition, the
results of liquid optimized culture showed that the hairy roots induced by NC82 and Vall6 reached the maximum
F(D)W at 25 g - L" and 15 g - L' respectively, which were 0.541 g (0.055 g) and 0.474 g(0.050 g) respectively,
which was mutually corroborated with solid optimized culture. (4) The present data suggested that the concentration of
sucrose in the medium significantly affected the growth of hairy roots. Considering the number of branches, F(D) W, and
hairy root growth vigor, C58CI induced NC82 hairy roots with optimal sucrose concentration was 25 g + L', and the
hairy roots of Vall6 was 15 g + L. The study of tobacco hairy roots optimized the suitable sucrose concentration in the

medium, laying a foundation for subsequent large-scale propagation of hairy roots; at the same time, established a hairy

root-AM fungus double culturing system and solved the problem of poor growth of hairy roots as a host.
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A, C. C58C1 {234 NC82 iEF Hi TR ; B, D. C58C1 2L Vall6 i S H A BIRR
A, C. Hairy roots induced by C58C1 infecting NC82; B, D. Hairy roots induced by C58C1 infecting Vall6.
K1 BARRE SN

Fig. 1 Hairy root induction
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M. Nucleic acid relative molecular weight standard D1.2000 bp;
1 is Agrobacterium rhizogenes C58C1, as a positive control;
2,4 are NC82, Vall6 untransformed roots, respectively, as a
negative control; 3, 5 are C58Cl infection of NC82, Vall6
induced hairy roots, respectively.

B2 BARAR rolB 2K PCR A
Fig. 2 PCR detection of hairy root rolB gene
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Fig. 3 Increasing trend of C58C1-NC82 hairy root branches
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Fig. 4 Increasing trend of C58C1-Vall6 hairy root branches
£1 AEAEBRETHMERR FW 5 DW (xxs5, n=3)
Table 1  Two hairy roots FW and DW under different sucrose concentrations (x+ s, n=3)
FEWEHZ NC82 Vall6
Sucrose
concentration . .
(g-L") BET FW (g) T&EDW (g) fif i FW (g) T&EDW (g)
15 0.371+0.020b 0.038+0.005AB 0.474+0.026a 0.050+0.004A
20 0.317+0.059bc¢ 0.034+0.006B 0.357+0.046bh 0.037+0.001B
25 0.541+0.118a 0.055+0.011A 0.208+0.047¢ 0.025+0.007BC
30 0.172+0.030¢ 0.024+0.006B 0.139+0.038¢ 0.016+0.005C

T FREROR AN R AL FRE B9 2% 5 (P<0.05) o

Note: Letters indicate differences among different treatments ( P<0.05).

P, NC82 5 T BARMR FW A1 DW RBUEHIINGE &M, 20518 0.541 ¢ f10.055 ¢, Vall6 iERHE
WD R A TEREEMREE Sl 25 ¢ - LUF FW AL DW  RERIE], 7E 15 ¢ - LB FW 1 DW B, 43 5
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Letters indicate differences among different treatments

(P<0.05). The same below.

K5 AR L 2Z 6] C58C1-NC82
BRI BE (2 20 K)
Fig. 5 Number of branches of C58C1-NC82 hairy
roots between different sucrose concentrations

(on the 20th day)
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Fig. 6 Number of branches of C58C1-Vall6 hairy
roots between different sucrose concentrations

(on the 20th day)
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ARAR (o] 35 78 55,2005 ) 1 4 Bk 801 B IR AR () 2%k
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30 g - L&) A ) T K B35 BRI A=
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PERE ( Rhizophagus intraradices) 57 X B H; FRK



A. NC82-15g - L'; B. NC82-20 g - L''; C. NC82-25 g - L''; D. NC82-30 g - L'; E. Vall6-15 g - L"'; F. Vall6-20 g - L";
G. Vall6-25 g - L'; H. Vall6-30 g - L.

T A PR AL BB ORARE PR B IR A KR AR O (5 30 K)

Fig. 7 Growth of hairy roots in suspension culture treated with four sucrose concentrations (on the 30th day)
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FHRARARATE C58C1 i St A ¥ Al K H BARAR,
U PR B B 5 5 R T S 6] X NC82
(87.3%) M5 3 2T {5, JE XT Vall6 (38.6%) 1Y
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