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Abstract: Cryopreservation can reduce the risk of genetic variation in the long-term subculture of rubber tree anther
callus tissue, and is an effective method for long-term preservation of callus tissues. To evaluate the effects of dehydra-
tion duration on physiological parameters during cryopreservation, rubber tree anther calli were treated with plant vitri-
fication solution PVS2 for 0, 10, 20 and 40 min and then cryopreserved for 24 h in this study. Physiological parameters
related to stress resistance were analyzed, including soluble protein content, malondialdehyde (MDA) content, and ac-
tivities of catalase (CAT), superoxide dismutase (SOD), and peroxidase (POD) during cryopreservation. Dehydration
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duration had a significant effect on soluble protein content, MDA content, SOD and POD activities in callus tissues after
cryopreservation, while showing no significant impact on CAT activity. All physiological parameters (except MDA)
exhibited higher values after cryopreservation compared to pre-preservation levels across all dehydration durations.
After 40 min of dehydration and cryopreservation, the soluble protein content, CAT, SOD and POD activities of anther
callus reached the maximum value, which was 129.63 pg/mL, 627.30 U/g, 290.38 U/g and 25 643.33 U/g, with the
lowest MDA content of 41.31 nmol/g. The findings indicate that dehydration for 40 min significantly enhances water
retention capacity and antioxidant level in cryopreserved callus cells. Post-thawing viability tests revealed that 40 min
dehydrated callus maintained over 70% survival rate and could induce fragile embryogenic callus formation with an
average induction rate of 13.33%. This study establishes a physiological foundation for the regeneration of cryopre-
served rubber tree anther callus.
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rubber tree anther calli before and after cryopreservation
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Fig. 5 Effects of dehydration duration on MDA content of
rubber tree anther calli before and after cryopreservation
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Tab. 1 Viability rate of rubber tree anther calli and induction rate of fragile embryogenic callus lines after cryopreservation
s b WHFES GHEEE SEEREERNE SRR BT
Gr u( N rr;‘};er £ calli Number of cal- Rate of callus Number of fragile em- Induction rate of fragile

oups u © lus viability viability/% bryogenic callus lines embryogenic callus lines/%
1 30 23 76.67 5 16.67
2 30 22 73.33 3 10.00
3 30 21 70.00 4 13.33
Bty 90 66 73.33 12 13.33

1000 pm

A: B3 dEMAELEGHL; B: MHGHAED; C: MHGHNEIG; D: SR RIE.
A: Anther calli after 3 d of resuscitation; B: Resuscitation of calli; C: Resuscitation and proliferation of calli;
D: Formation of fragile embryogenic callus lines.
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Fig. 6 Resuscitation of rubber tree anther calli and formation of fragile embryogenic callus lines after cryopreservation
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