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Optimization of Bletilla striata Protocorm Liquid Medium Based on Response Surface Methodology

WANG Yan, CHEN Xun, LI Can, LOU Ting, ZHOU Ribao*
(Hunan University of Chinese Medicine, Changsha, Hunan 410208, China)

(Abstract] Objective To increase the induction rate of Bletilla striata protocorms from seeds by optimizing Bletilla striaia
protocorm liquid medium based on Box—Behnken design (BBD) methodology. Methods The BBD experiment was designed with four
factors and three levels. The Bletilla striata protocorm liquid medium was obtained by adding major elements (MS), 6-benzylamine
adenine (6—-BA), naphthylacetic acid (NAA), and zeatin (ZT) into 30 g/l. sucrose solution. The concentrations of four additives (MS,
6-BA, NAA, and ZT) were optimized by response surface methodology (RSM). Results The successfully established BDD model
could be used for optimization by RSM. After optimization by RSM, the induction rate of Bletilla striata protocorms could reached
(93.13 £0.34)% under the conditions of 1 mg/L. MS, 2 mg/l. 6 -BA, 05 mgl. NAA, and 007 mglL ZT; there was no
significant difference between the experimental value and the predicted one (93.13% 0.34% vs 95.38%, P>0.05). The seedlings
from direct seeding of Bletilla striata protocorms had a good survival rate, and were superior to those from direct seeding of Bletilla
striata seeds in terms of the number of leaves, the height of the plant, and the length and width of the stem. Conclusion An
appropriate composition of four natural additives in the basic liquid medium results in an increase in the induction rate of Bletilla
striata protocorms and thus promotes the seed germination rate.
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% 2 BBD LW i 54 R (n=5x+s)

6-BA/ NAA/ YAV, BBk 25
G5 MS (mg-L)"! (mg-L)" (mg-L)™! B E%
1 1 1.25 1.25 0.1 72.88+7.31
2 1 1.25 1.25 0.02 73.26+5.23
3 0.63 1.25 1.25 0.06 88.26+9.65
4 0.63 0.5 1.25 0.02 69.46+6.55
5 0.25 0.5 1.25 0.06 90.76+3.43
6 0.63 1.25 2 0.02 68.65+8.32
7 0.63 2 1.25 0.1 72.73+10.11
8 0.25 1.25 1.25 0.1 75.96+7.89
9 0.63 0.5 2 0.06 87.69+9.01
10 0.63 1.25 0.5 0.1 82.11+4.23
11 0.63 2 1.25 0.02 64.87+9.56
12 0.63 2 2 0.06 75.76+7.43
13 0.63 2 0.5 0.06 88.07+6.55
14 1 0.5 1.25 0.06 82.83+3.67
15 0.63 1.25 1.25 0.06 89.65+5.90
16 0.63 1.25 1.25 0.06 90.19+3.21
17 0.63 1.25 0.5 0.02 60.76x11.45
18 1 2 1.25 0.06 86.92+2.89
19 0.63 0.5 0.5 0.06 87.88+5.96
20 0.25 1.25 2 0.06 84.23+3.11
21 1 1.25 0.5 0.06 90.76+3.28
22 1 1.25 2 0.06 76.65+8.34
23 0.63 1.25 2 0.1 69.61+9.74
24 0.63 1.25 1.25 0.06 88.07+£5.91
25 0.25 2 1.25 0.06 76.00+5.34
26 0.63 0.5 1.25 0.1 81.12+8.23
27 0.63 1.25 1.25 0.06 88.97+3.44
28 0.25 1.25 1.25 0.02 56.66+8.32
29 0.25 1.25 0.5 0.06 76.92+4.25
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A 4325 1 4325 21.25 0.0004
B 104.41 1 10441 5130 <0.0001
C 47.69 1 47.69 23.43 0.0003
D 307.48 1 30748 151.09 <0.0001
AB 88.91 1 88.91 43.69 <0.0001
AC 11473 1 11473 56.38 <0.0001
AD 96.82 1 96.82 4757 <0.0001
BC 36.69 1 36.69 18.03 0.0008
BD 3.625 1 3.62 178 0.2033
CD 10388 1 10388 51.04 <0.0001
A2 90.00 1 90.00 4422 <0.0001
B 9.23 1 9.23 453 0.0514
e 60.99 1 60.99 29.97 <0.0001
D 159773 1 1597.73  785.11 <0.0001
5k% 2849 14 2.03
KT 2526 10 2.52 3.12 0.1415
aiig® 323 4 0.80
MR 2602.80 28
R 0.9891
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Rpred®  0.9422
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