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Optimization of Plant Regeneration System and A Callus Induction of Forage
Legume Sainfoin (Onobrychis vicii folia Scop. )
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(School of Life Science and Engineering, Lanzhou University of Technology,Lanzhou,Gansu Province 730050, China)

Abstract ; Taking the epicotyl, cotyledon, and hypocotyl of sainfoin(Onobrychis vicii folia Scop. ) seedlings as ex-
plants, the effects of different plant hormones on tissue culture and plant regeneration system of sainfoin were stud-
ied using orthogonal design method. The results showed that, the influence degree of hormone on callus induction
was NAA > ZT > 6-BA,and the best medium for inducing explants to produce callus was MS—+1.0 mg « L'
6-BA+0.5 mg+ L' NAA-+ 0.2 mg + L' ZT with the induction rate of 94. 5% ; Results of bud differentiation
showed that the influence sequence of three factors was NAA™>6-BA>Z7T,MS+0.5 mg « L™! 6-BA+2. 5
mg * L' ZT was the optimum induction medium and adventitious shoots induction rate could reach 88. 9% ; The
optimal medium combination to induce adventitious shoot rooting was 1/2 MS + 0.5 mg « L™ NAA + 0. 2
mg * L ! IBA-K,and the induction rate was up to 45 %.
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o N ( . )
b ; . 3 5
. (5] ,  MS )
(Stylosanthes 6-BA(0,0.2,0.5,1.0 2.5mg-+L') ZT
guianensis) (0,0.2,0.5,1.0 2.5 mg e« L"), NAA
, . : (0,0.2,0.5.1.0 2.5mg-L " 5  ( 1),
25 , 3 s 7
s s 3~5d,
(16 h+d ', 1800 Lx),7d
) , C 1b), 14 d ,30 d
(V)=
1 ( / )
X100% .,
1.1 1.2.3 \
¢ ’ (O. vicii folia Scop. , 1 em? ,
‘Gansu’), , . 3 5
) 2015 8 , MS ,
6-BA(0,0.2,0.5,1.0 2.5mg+L"") ZT(0,0.2,
1.2 0.5,1.0 2.5mg e+ L") NAA(0,0.2,0.5,1.0
1.2.1 . 2.5mg+L ) 5 ( 1. 25 ,
) ) . , 3, 4 . 10 d
4°C 1d.,
. 75% , 3~5d,
30~60 s, 3% NaClO 8~14 min, C lce, .
3~5 (%) = (
MS ; / ) X100% .
1
Table 1  Factors and levels of orthogonal experiments on callusinduction
Levels of factors Factors
6- 6-BA/mg + L7! NAA/mg e« L7} ZT/mg e« L1
1 0.0 0.0 0.0
2 0.2 0.2 0.2
3 0.5 0.5 0.5
4 1.0 1.0 1.0
5 2.5 2.5 2.5
1.2.4 3~5 d : :
, C 1f,o, 1.2.5 2,
. 1/2MS , NAA , 3~4 cm ¢ 1h.D,
(0,0.5mg+ L") IBA-K(0,0.2mg+L "), ,
30, 3, 1 . 15 1:1 s
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Excel s
o SPSS 17.0

Fig. 1 Callus induction, rooting culture,and regenerationplant of sainfoin

:a ;b ;e sd

3~5 ;g ;h

HS 2'\-*3 ;f

;1
3

Note:a is Aseptic seedlings;b is Callus induction;c is Adventitious bud differentiation;d is Isolated Callus after subculture;e is Isolated ad-

ventitious shoots with 2~3 leaves;f is Adventitious bud before rooting with 3~5 leaves; g is Rooting culture; h is Regeneration plant;i is

Bottom view and length of regenerated plants

2

2.1

2 .25
MS ( 17.50% .
12.25% 28. 00%)

o

MS+0.5 mg+ L '6-BA+2.5 mg « L'

NAA+0.2 mg+ L' ZT, 94.25%;
MS—+0 mg + L
6-BA+1.0 mg« L™ NAA+1.0 mg+ L7' ZT,

94.5%
MS+0.5 mg+ L' 6-BA+0.5 mg+ L' NAA
+2.5mg+ L' ZT, 91.75%.,
¢ 3,
. NAA
(P<<0.01), 2

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

3 ,NAA

(P<C
0.05), 3 :NAA>ZT>

6-BA., 4 , Kn n
( )5 R

| Xmax — Xmix|,R
53 .
3
, NAA , 7ZT  6-BA,

0.2mg e+ L '"6-BA+2.5mg e+ L™
NAA-+1.0mg+« L 'ZT;
1.0 mg « L' 6-BA+2.5
mg e+« LT'NAA+2.5mg+ L' ZT;
1.0mg -+ L' 6
BA+0.5 mg+ L ' NAA+0.2 mg+ L 'ZT,
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Table 2 Effects of different hormone treatments on callus induced and induction of adventitious bud in callus of sainfoin

Hormone treatments/mg * L 7!

Induction rate/ %

Medium 6-BA NAA 7T
Epicotyl callus Euphylla callus Hypocotyl callus Adventitious bud
1 0.0 0.0 0.0 17. 505, 19¢ 12.25+0.75¢ 28.0048.57¢ 5.7640. 36!
2 0.0 0.2 0.2 69. 50412, 792bede 71,0016, 542bed 87.7542.32¢ 33.6240.97¢
3 0.0 0.5 0.5 87.75+5, 11 69. 0047, 76>cd 87.0040. 41 11.86+0. 48¢
4 0.0 1.0 1.0 72,2549, 94abede 94,5043, 18 81.0049. 942 11.07£0. 63¢
5 0.0 2.5 2.5 86. 2548, 002 90. 2543, 75 85.7546. 14¢ 22.1240.47¢
6 0.2 0.0 0.2 53. 25412, 99¢de 67. 75419, 502bed 62. 7549, 320 22.4240. 604
7 0.2 0.2 0.5 56. 7545, 95bede 68. 25411, 452b<d 83.2345. 44¢ 5.5840. 30"
8 0.2 0.5 1.0 80. 7548, 25abed 72,5049, 912bd 90.5043. 57" 11.50+0. 47¢
9 0.2 1.0 2.5 83. 7542, 962 81. 50410, 872bed 87.75+5.69* 10. 98+0. 84¢
10 0.2 2.5 0.0 89.2543. 73 83.75+2.25% 85.5047. 62¢ 5.80740.58f
11 0. 0.0 0.5 44,0042, 45¢ 54. 7543, 88« 50. 7542, 254 88.9040. 63
12 0.5 0.2 1.0 61. 50413, 722bde 53, 00+8. 264 77.75+10.18% 22.1240.47¢
13 0.5 0.5 2.5 63. 7546, 70abcde 74. 25410, 152b<d 91. 7542, 84¢ 33.4840. 54¢
14 0.5 1.0 0.0 80. 7549, 18abed 78.5046., 012bd 91.2541. 25¢ 22.4340. 814
15 0.5 2.5 0.2 94.25+2. 25° 90.00£1. 23 88.25+1. 44° 11.5040. 47
16 1.0 0.0 1.0 54. 75415, 45bede 75.75+7, 08 76. 0045, 35 22.1340. 444
17 1.0 0.2 2.5 71.00£11. 21ebede 82, 75+6. 13 91.00£0. 82° 33.47+0. 89¢
18 1.0 0.5 0.0 72.0047, 95ebede 69. 5044, 272bed 86. 7542, 96% 22,1141, 08¢
19 1.0 1.0 0.2 66. 75410, 23bcde 78, 7546, 562bd 84,5044, 94¢ 11.2740. 69¢
20 1.0 2.5 0. 62. 75415, 26%bcde 73, 2548, 972bed 84,0047, 04% 11.11+0.51¢
21 2. 0.0 2.5 46. 25411, 099! 62. 7544, 55bd 57.754+16. 50 55.5140. 43>
22 2.5 0.2 0.0 59. 00412, 70bede 75. 5047, 22ebd 78.754+7.80% 21.7040. 674
23 2.5 0.5 0.2 79. 5046, 04abed 74.7546. 24abed  90.75+1. 25° 22,3642, 544
24 2.5 1.0 0.5 78.007411. 34ebede 67,00+ 2, §32bed 86.0041. 41 11.04+£0. 85¢
25 2.5 2.5 1.0 71. 75417, 36%bcde 70, 7548, §8abed 85. 5042, 40° 11.37=+1. 10¢
(P<<0.05)
Note: Different letters represent significant differences at the 0. 05 levels in the same column
3
Table 3 Variance analysis of calls induction results in sainfoin
Explants Variable Type Il SS Degree of freedom Mean square F  F value P P value
Epicotyl 6-BA 0.016 4 0. 004 . 257 0. 900
NAA 0. 460 4 0.115 . 495% 0.003
7T 0.026 4 0. 006 .421 0.791
Error 0. 460 12 0.015
Euphylla 6-BA 0.026 4 0. 006 . 394 0. 809
NAA 0.278 4 0.070 L2347 0.023
ZT 0.147 4 0.037 . 243 0.125
Error 0.184 12 0.016
Hypocotyl 6-BA 0.171 4 0. 008 193 0. 364
NAA 0.209 4 0.052 . 688* 0. 000
ZT 0.152 4 0.039 . 947 0.235
Error 0.233 12 0. 006
A (P<<0.01); * (P<<0.05)

Note: ™ means significant correlation at the 0. 01 level; * means significant correlation at the 0. 05 level
g g
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Table 4 Range analysis of orthogonal test results intissue culture of sainfoin
K Epicotyl Euphylla Hypocotyl Adventitious
" 6-BA NAA 7T 6-BA NAA 7T 6-BA NAA 7T 6-BA NAA 7T
Ko.o 66. 54 43.16 63. 60 67.22 54. 47 63. 66 73.83 54.91 73.86 16.67 38. 89 15. 56
Ko. 2 72.62 63.39 72.61 74.61 69.92 76. 31 81.76 83.55 82.72 11.11 23.33 20. 00
Ko.5 68. 87 76.59 65. 85 69.91 71.95 66. 15 79. 86 89. 14 77.87 35.56 20. 00 25.56
Kio 65.37 76. 20 68. 10 75. 86 79.78 73.19 82. 32 85.99 82.19 20. 00 13. 33 15. 55
Ky 5 66. 84 80.91 70. 88 69.92 81. 40 78.21 79. 54 85. 83 82. 67 24, 44 12. 24 31.11
R 7.29 37.35 9.01 8. 64 26.93 14.55 8.49 34.23 8. 86 24,45 26. 65 15. 56
Factor priority NAA>ZT>6-BA NAA>ZT>6-BA NAA>ZT>6-BA NAA>6-BA>ZT
Best program 0.2 2.5 1.0 1.0 2.5 2.5 1.0 0.5 0.2 0.5 0 2.5
2.2 NAA>6-BA>ZT, NAA
2 , , . NAA
5.76% , ; .
o ( NAA
5) 9NAA96_BA ZT °
. 4 .3 MS+0.5 mg e+« L7' 6-BA+0.5
mge+ L 'ZT,
5
Table 5 Variance analysis of adventitious bud differentiation results in sainfoin
Variable Type Il SS Degree of freedom Mean square F  F value P P value
6-BA 0.030 4 0.043 1.190 0.131
NAA 0. 396 4 0.099 15. 530 0.083
7T 0.041 4 0.010 1.610 0.167
Error 0.184 12 0.019
2.3 ; (5%,
NAA (0.5 mg+ L") IBA-K (0.2
, mgeL , 10 d .
, . 6 C 1h. s
’ ’ 1/2 MS+O5 mg ° Lil
1/2 MS  1/2 MS+0.5 mg « L"'NAA NAA-+0. 2 mg « L' IBAK, 45%
. 0.2 mg » L7'IBA-K 6),
6
Table 6 Rooting effects on the different rooting media
Rooting media Rooting rate/ % Growing status
1/2 MS No root generation
1/2 MS+0.5 mg « L' NAA 0 No root generation
1/2 MS+0.2 mg « L ! IBA-K 5 Low rooting rate
1/2 MS+0.5 mg « L"'NAA+0.2 mg « L™ ! IBA-K 45 Rooting, growing well
3 ,
[32]
o b
[16-18]
2 o
[19]
o b b

NaClO
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