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Variation in genome size and stomatal traits among
three Sorbus species

Xi Lian-Lian™?, Li Jia-Bao'?, Zhu Kai-Lin™?, Qi Qi"?, Chen Xin'?*
(1. Co-Innovation Center for Sustainable Forestry in Southern China, Nanjing Forestry University, Nanjing 210037, China;
2. College of Biology and the Environment, Nanjing Forestry University, Nanjing 210037, China)
Abstract. In this paper, ploidy in Sorbus cibagouensis H. Peng & Z. J. Yin, S. hypoglauca
(Cardot) Hand.-Mazz., and S. vilmorinii C. K. Schneid was assessed by means of relative
genome size using flow cytometry. At the same time, stomatal characteristics were observed
by light microscopy and scanning electron microscopy. Based on flow cytometry profiles, the
genome sizes of S. cibagouensis, S. hypoglauca, and S. vilmorinii were (1.480 + 0.039) pg,
(1.513 £ 0.041) pg, and (2.675 £ 0.065) pg respectively. The cytotypes of S. cibagouensis
(2x), S. hypoglauca (2x), and S. vilmorinii (4x) were also revealed. The stomata of the
three Sorbus species did not sink and the guard cells had no ‘T’ type thickening structure.
Furthermore, the stomata were distributed in the lower epidermis of the leaves and were
anomocytic type. The outer stomatal rim ornamentation of S. cibagouensis and S. vilmorinii was
smooth, whereas that of S. hypoglauca was short rod waxy. These results showed that there
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were significant differences in stomatal size among the three Sorbus species. Furthermore,
genome size was positively associated with the ploidy of Sorbus, which could therefore be
used for ploidy identification. Although the correlation between stomatal traits and ploidy was
not significant, the stomatal characteristics changed significantly among species, which could
provide a theoretical basis for species identification.
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Table 1 Collection information on three species of Sorbus
i RIH S b 3k () RN SEERA REEE(F-A)
; . Geographical : Collection time
Species Location coordinates Altitude Collector and Voucher (Year-Month)

RERE T4 ALK e 29°49'16.49'N, X. Chen & Z. R. Xiong & X. _
S. cibagouensis PIBHEMRAEL  oro 040 63E 8272 G Zhang 0964 2017-09
KERAEHK — N 25°47'36.24"N, X. Chen & X. C. Zhang & _
S. hypoglauca LS 100°00'11.88'E 3428 Q. Qi 1237 2018-09
JBAEMK VU AR T L IX 29°48'55.60'N, 3135 X. Chen & Z. R. Xiong & X. 5017-09
S. vilmorinii kAt 94°44'32.16"E C. Zhang 1035
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Fig. 1 Representative flow cytometry histograms of genome size assessment for three species of Sorbus
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Table 2 Genome size and ploidy estimated for three
species of Sorbus

ik itk 2C
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e 1.448
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Fig. 2 Stomatal traits of three species of Sorbus under LM and SEM
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Table 3 Stomatal characteristics of three different ploidy Sorbus species
4 e TALEL AL (pm)  SALEEAR (um?) MEFHL SALERE (A/mm?2)  SALIEE( %)
Species Ploidy Total no. pores Stomata length Stomata size No. visual fields Stomata density Stomata index
%.*EY@XEW( . 128 30.01 + 3.44B 525.30 + 102.47B 10 176.82 + 18.19B 7.63 £ 0.34B
S. cibagouensis
HIAE ik 238 26.87 + 3.62C 449.34 + 112.15C 10 335.18 + 38.60A 9.04 + 0.38A
S. hypoglauca
JIH’.E‘XEW . 4x 131 32.80 + 3.48A 724.99 + 125.25A 10 180.96 + 24.75B 9.31 £ 0.47A
S. vilmorinii

T [PIAIRIRS SRR R AL BER) 22 Sk 8 7K F- (P < 0.01)

Note. Different capital letters indicate significant differences among treatments (P < 0.01).
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