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Banana tissue culture and rapid propagation using intermittent

immersion plant bioreactor
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(1. Bioresource Institute for Healthy Utilization, Zunyi Medical University, Zunyi, Guizhou, 563000, China;

2. School of Biotechnology and Pharmaceutical Engineering, Nanjing Tech University, Nanjing 211816, Jiangsu, China)

Abstract: Banana sprouts were used as experimental materials to compare the rapid propagation of banana tissue cul-
ture using intermittent immersion plant bioreactors and traditional tissue culture method. Banana seedlings were cultured
by the two cultivation methods, and then the growth morphology, multiplication ratio and photosynthetic index of banana
seedlings were compared. The single-factor experimental analysis method was used to optimize immersion frequency,
and chlorophyll content was measured by using UV spectrophotometry. The results showed that the immersion frequency
of 20 min/6 h is the optimal culture condition for rapid propagation of bananas in the plant bioreactor. And the growth
morphology, multiplication rate, chlorophyll content, and photosynthetic performance of banana tissue cultured seedlings
are significantly different between the two cultivation methods. The use of the intermittent immersion plant bioreactors
can significantly increase the multiplication rate of banana tissue cultured seedlings and improve their overall growth. Ad-
ditionally, the cultivation using the intermittent immersion plant bioreactors enhances chlorophyll content as well as photo-
synthetic performance.
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Fig.1 Effects of different immersion frequencies on the growth of banana tissue culture seedlings
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Table 1 Effects of different immersion frequency on the growth of tissue culture seedlings and suction-bud of banana

2 WA %/ (min/6 h) ZK/em ZEH /mm M4 /em ML/ I 5& /cm
10 7.38+1.38b 5.55+0.13b 6.50+1.29¢ 5.00+0.81b 7.77+0.22b
20 10.37+1.11a 7.30£0.08a 16.2243.50a 7.00+0.82a 8.50£0.57a
30 8.13+0.85b 4.2040.10b 9.52+2.50b 4.754+1.50b 6.45+0.33c

A AR NG SRR R T P << 0. 05 I A7 G it 2 5+

Note: different lowercase letters in the same column indicate statistical differences (P <C0. 05)
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Table 2 Effects of two culture methods on morphological characteristics of banana tissue culture seedlings

i . 22K /em 25K /mm A /cm A/ 58 /em
[F] A 3% ¢ 3.434+0.72b 4.50£0.06b 1.684+0.69b 4.50+1.28a 4.034+0.51b
[ I T 2CORT W A W I o B 3R 8.62+0.97a 6.8040.07a 10.7443.50a 5.08+0.82a 7.5740.34a

R A R R NG R RORTE P<<0. 05 A it 2% 5

Note: different lowercase letters in the same column indicate statistical differences (P <C0. 05)
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Fig. 2 Effects of two culture methods on the growth state of banana tissue culture seedlings
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Fig. 3 Differences in growth rate and chlorophyll content of banana seedlings under different culture methods
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Table 3 Effects of two culture methods on photosynthetic performance of banana tissue culture seedlings

BT HOL G H R/ (pmolem *es ) MR AL S/ (mmolem *s ") MilE] COMEE/(pmol-m *»s ') ZE 15 # % /(mmol-m *»s ')

[#] 1A B 5% 7.484+0.46b 0.0940.29a
E?QV%§ 10.08+0.19a 0.12+0.56a
B

249.77+1.25b 0.06+0.67b

542.39+1.32a 1.16£0.78a

T [P )N PR R 7R 7E P << 0. 05 A 481122 5+

Note: different lowercase letters in the same column indicate statistical differences (P <C0. 05)
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