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Low temperature conservation of Dioscorea bulbi fera
microtuber and genetic stability of its germination seedling

YIN Ming-Hua, HONG Sen-Rong”, XIA Jin-Hua,
LIN Guo-Wei, WANG Ai-Bin, KE Wei-Zhong
( College of Life Sciences s Shangrao Normal University , Shangrao 334001, China )

Abstract: Using Dioscorea bulbifera microtubers as material, the anatomical structure and the physiological and bio-
chemical indexes of microtubers during low-temperature conservation were observed and measured, the genetic stabil-
ity of germination seedlings after low-temperature conservation was also tested in this article. The results were as fol-

lows: HE staining method was complicated, whose effect was difficult to observe. Compared with HE staining meth-
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od,safranin fast green staining was much simpler.whose effect was better. Therefore, Safranin-fast green method was
more suitable for staining of D. bulbi fera microtubers; Without low temperature conservation, the starch grains in
the cells around D. bulbi fera microtuber has not begun to be exploited and be still conserved. When D. bulbi fera
microtuber treated with low temperature, the starch grains in the cells surrounding microtuber began to
disappear. The longer the conservation time is, the more the cell number with no starch grains also increased. The
starch grains in cells had started to translate into other substances for cell life activities during low temperature stor-
age. When conserving for 90 d, the cell whose starch grains disappeared extended to the middle of the microtuber;
During the low temperature conservation period,the antioxidase, the amylase activity, the proline content and the sol-
uble sugar content of D. bulbi fera microtubers all showed an increasing trend; During the low temperature conserva-
tion of D. bulbifera microtubers for 0—90 d,SOD activity during 18 —54 d continued to increase,and SOD activity
during 54—90 d still remained unchanged; POD activity increased significantly within 18 —36 d,maintained stability
within 3—54 d.increased significantly during 54—72 d,kept stable again in 72—90 d; CAT activity trends is consist-
ent with the SOD activity, which continued to increase in 18 —54 d,and remain unchanged in 54 —90 d;o«-amylase and
total amylase activity increased rapidly in 18 —36 d,had no significant change in 36 —54 d and continuously increased
significantl in 54—90 d;B-amylase activity increased significantly in 18—54 d, maintained stability within the 54—72
d,and began to increase significantly within the 72— 90 d;Soluble sugar content increased significantly within 18— 36
d,had no significant change within 36 —54 d,and began to increase significantly during 54— 90 d;Proline content had
no change in 18— 36 d,increased significantly in 36 —72 d,and remained unchanged in 72— 90 d. There was no signif-
icant difference between the seedling germinated from D. bulbi fera microtubers stored at low temperature for 90 d
and the seedling germinated from D. bulbi fera microtubers without low temperature conservation in morphology
(average plantlet length, average leaf number, average interstem length and average root number), DNA content,
physiological index (total chlorophyll content, superoxidase dismutase activity, catalase activity, peroxidase activity,
soluble sugar content and soluble protein content) and its leaf photosynthetic characteristics parameters (net photo-
synthetic rate, stomatal conductance, intercellular CO, concentration, transpiration rate, stomatal limitation value,
water use efficiency and instantaneous carboxylation rate) and chlorophyll fluorescence parameters (initial fluores-
cence, maximal fluorescence,the most photochemical efficiency of PS 11, the potential photochemical efficiency of PS
11, the actual photochemical efficiency of PS II, captured excitation energy efficiency of open PSII reaction center, pho-
tochemical fluorescence quenching coefficient and non-photochemical fluorescence quenching coefficient) , which indi-
cated that low temperature conservation of D. bulbifera microtuber could not cause genetic variation of the
seedling.

Key words: low temperature conservation; Dioscorea bulbifera 1..; microtuber; anatomical structure; physiological

and biochemical index; genetic stability
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D. bulbifera microtubers (without low temperature conservation)

Fig. 1
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Fig. 2 Anatomical structure comparison of D. bulbi fera microtubers after low temperature conservation (40X)
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