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Induction method of micro test tube potato under CQO; stress

Sun Bangsheng

(Keshan Branch of Heilongjiang Academy of Agricultural Sciences, Qigihar 161005, Heilongjiang, China)

Abstract: To explore new methods for inducing tuberous stems in potato tissue culture, early-maturing potato varieties
Zhongshu 5, Youjin, and Favorita were used as experimental materials. During the potato shoot inoculation stage, the ef-
fects of different CO, stress volumes (5, 8, 10, 15 mL) on the induction rate of tuberous stems were measured. After re-
moving CO; stress, the influence of light intensity (500, 1000, 1500, 2000, 2500, 3000, 3500, 4000 1x)and photoperiod (6,
7,8,9,10, 11, 12, 13, 14 h) on the branching number of tuberous stems was studied. The optimal light and temperature
programs promoting tuberous stem expansion were screened to achieve a higher tuber number per plant. The results
showed that injecting 10 mL of CO, gas into a 50 mL tube containing 15 mL of medium, followed by cultivation under
16 h-d" light intensity (4000 1x), daytime temperature (23-25 °C), and nighttime temperature (16-20 °C) for 3-5 days,
then transferring to light intensity (1500-2000 1x) and photoperiod (10-11 h)under the same temperature conditions for 7
days, and generating tuberous stem branches, led to dark cultivation. A 24-hour temperature cycle of 8-21 °C, increasing
by 1 °C every 1.7 hours for 6 days, caused the expansion of each tuberous stem branch, inducing the formation of
miniature tubers. The average tuber number per plant for Zhongshu 5 and Favorita reached 8.00 and 7.73, respective-
ly, while Youjin achieved 4.87. This method bypasses the shoot formation process in potato tissue culture, directly
generating tuberous stems under CO, stress without requiring hormone induction. By simply regulating light and tempera-
ture, miniature tubers can be efficiently induced, offering a simple and high-efficiency approach.

Key words: Potato; Co, stress; Microtuber potato; Induction; Fleshy stem
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Table 1 Effects of different volumes of CO. stress on the generation of abnormal stems

75 3% Number of mutated plants

755 2 Induction rate/%

CO, R

CO. volume/mL PES S jl:éé Favorita TES S jl:éz\ Favorita
Zhongshu No. 5 Youjin Zhongshu No. 5 Youjin
5 5.63£0.81 ¢ 4.97+0.92 ¢ 6.10+£0.35 ¢ 56.32+0.82 ¢ 49.72+091 ¢ 61.04+0.34 ¢
8 7.77£0.33 b 6.80+0.35 b 7.60+£0.25 b 77.71£0.30 b 68.01+0.36 b 76.03£0.27 b
10 10.00+0.00 a 10.00+0.00 a 10.00+0.00 a 100.00+0.00 a 100.00+0.00 a 100.00+0.00 a
15 10.00+0.00 a 10.00+0.00 a 10.00+0.00 a 100.00+0.00 a 100.00+0.00 a 100.00+0.00 a

L AF/NG FREROR AR 0.05 K FEFEE. .

Note: Different small letters indicate significant difference among different treatments at 0.05 level. The same below.
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Table 2 Recovery growth of potato plantlets in vitro after relief of CO, stress

COLIR Pk W} 1] Recovery time /d P % Recovery rate/%
2 /N
55 o4 55 L
CO.volume/mL THES S jl:%, Favorita TES S jl:/qé Favorita
Zhongshu No. 5 Youjin Zhongshu No. 5 Youjin
5 1.03+£0.05 d 2.2240.05 d 1.11+0.05 d 100.00+0.00 a 100.00+£0.00 a 100.00£0.00 a
8 2.01+0.05 ¢ 4.13+0.05 ¢ 2.10+0.05 ¢ 100.00+0.00 a 100.00£0.00 a 100.000.00 a
10 4.1240.11b 5.2540.16 b 3.02£0.10 b 100.00+0.00 a 100.00£0.00 a 100.00+0.00 a
15 8.23+0.05 a 15.02£0.22 a 10.01£0.20 a 71.11£0.20 b 54.23+0.16 b 69.32+0.14 b
RAI<10 mL W, 3 MRS A IR E R AT 23 BREEKRE, TEESE OBIVF TS
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Fig.1 The number of branch generated by Zhongshu No. 5 under different light intensities and durations
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Fig. 2 The number of branch generated by Favorita under different light intensities and durations
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Fig.3 The number of branch generated by Youjin under different light intensities and durations
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Table 3 Potato tuber expansion under different
temperature programs

Bk
RbF Expansion rate/%

Treatment hE 55 4 .

. Favorita
Zhongshu No. 5 Youjin

W1 78.21+0.11 ¢ 75.2140.04 ¢ 79.31£0.05 ¢
W2 95.40+0.05 a 88.44+0.11a  96.10+0.16 a
W3 90.22+0.11 b 86.34+0.05b  91.20+0.12 b

I Kk %y 88.44% , Favorita i K% 5 96.10% , 13 i
T H AN AN,
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Table 4 Average number of potato per plant

i hEs S Juse .

; . Favorita
Variety Zhongshu No. 5 Youjin
SFYIH Average  8.00+0.06 4.87+0.06 7.73+0.01
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