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Determination of Pollen Viability of Glycyrrhiza inflata and Hybridization
Study of Licorice
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Abstract: Hybridization is one of the traditional methods to breed new cultivars, pollen viability is important for
the successful transmission of genetic material to generations. Glycyrrhiza inflata is one of the three licorice
species recorded in Chinese Pharmacopoeia, with many specialized active compounds. In order to determine the
optimal pollen development periods for licorice hybridization, the pollen viability of five bloom stages (a, b, c, d,
and e) of two G inflata cultivars (GJJ-7 and GJJ-9) were measured by TTC staining and in vitro pollen
germination methods. The result of TTC staining method showed that the pollen viability of GJJ-7 trended in a
wave pattern and peaked at a and d stages. The pollen viability of GJJ-9 increased with the opening process of

petals, and peaked at e stage. But the result of in vitro pollen germination method showed that the pollen viability
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of both GJJ-7 and GJJ-9 was highest at ¢ stage, which was consistent with fruiting rate in the hybridization, and

further indicating the higher reliability of the in vitro germination method compared with the TTC staining.

Hybridization results of the three medicinal licorice species showed that a low fruiting rate but highest seed

germination rate was obtained when G glabra cultivars S-7 and S-12 were used as the female parents. High

fruiting rate but low seed germination rate was observed when G wuralensis cultivar GDN-16 was used as the

female parent, indicating the importance of parent selection during licorice hybridization. These provides an

important reference for improving the field hybridization efficiency of licorice.

Key words: Licorice, Pollen viability, Hybridization
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Fig. 1 Five flowering stages of Glycyrrhiza inflata. a: Anthers begin to
disperse; b: White part of standard extended to 2 mm; c: Standard opened to

2 mm; d: Wings open; e: Keel open.
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Fig. 2 Pollen viability (A) and pollen color (B) of GJJ-7 and GJJ-9 by TTC staining. a—e indicate five flowering stages. The same below
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Fig. 3 Pollen viability (A-C) of GJJ-7 and GJJ-9 by in vitro germination assay and pollen germination on MS medium (D)
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Table 1 Fruiting rate of hybridization among five licorices
L L T
#k AR BT g gy, #k RAME pgen wek m
Parents ($x3) Number of - Numberof ¢ G0 oy Parents (%) Number of -\ berof pod  Fruiting rat
arents flower pod ru g rate arents flower U €r oI po ru g rate
GJJ-7%*GDN-16 258 43 16.67 S-12xGlJ-7 17 4 23.53
GJI-7%8-12 97 36 37.11 S-12xGlJ-9 174 64 36.78
GII-7xGII-7 (BISEHK) 102 0 0.00 S-12xS-12 (B4 H %) 70 0 0.00
GJJ-9xGDN-16 244 29 11.89 GDN-16xGDN-16 (48 H %) 154 2 1.30
GII-9xGII-9 (B H %K) 17 0 0.00 GDN-16xGDN-16 ([Fl#k7:1%) 30 14 46.67
GJI-9xS-7 94 0 0.00 GDN-16xGDN-16 (F#k#1E) 36 5 13.89
GJI-9%S-12 265 50 18.87 GDN-16xGJI-7 119 36 30.25
S-7xGDN-16 111 2 1.80 GDN-16xGJJ-9 131 39 29.77
S-7xGJI-9 48 14 29.17 GDN-16xS-12 248 118 4758
S-7xS-12 59 7 11.86 GDN-16xS-7 280 147 52.50
S-12xGDN-16 188 13 6.91
(£ 2). HE2S-12x3GDN-16. 9S-7x3GII-9 FIQS- &2 LM MRS
7><C?S-12 E@%@%Eﬁ%%%, i’}jji 100%, éﬂégs- Table 2 Germination rate of hybrid seeds
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. o . GII-7 GDN-16 4 29 13.79
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S-7 S-12 12 12 100.00
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