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Pericarp Anatomy of Fagopyrum (Polygonaceae)
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ABSTRACT

Pericarp anatomy of Fagopyrum was examined on the basis of 12 species and two subspecies to
contribute to a better understanding of specific phylogenetic relationships within genus. Examined species
have a similar mature pericarp structure, but differences among the species are found with respect to
whether or not sclerotic cells are present, and what kind of is the sclerotic cell shape in the exocarp. By the
comparisons with pericarp anatomical structures, they are classified into three groups. First clade is
composed of F. esculentum, F. esculentum ssp. ancestralis and F. homotropicum; second clade is consisted
of F. tataricum, F. tataricum ssp. potanini and F. cymosum, third clade is composed of F. callianthum, F.
capillatum, F. gracilipes, F. leptopodum, F. lineare, F. pleioramosum, F. statice and F. urophyllum. The phylogeny
based on pericarp characters was considerably consistent with ones proposed by previous authors. It also suggested
that pericarp characters are useful information for deduceing phylogenetic relationships within genus Fagopyrum.
On the other hand, morphological character evolution indicated that there are two synapomorphies in genus.
Therefore, it was suggested that these species having selfing and homostylous characters are evolved from

heterostylous and outcrossing species.
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Table 1. Studied taxa and collection data of Fagopyrum.
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(exocarp), 3} (mesocarp), W33 (endocarp)E A &
319 tH(Fahn, 1990).

Taxa Collection data

Fagopyrum callianthum Ohnishi China. Nixiang, Sichuan C9562 (KYO).
F. capillatum Ohnishi China. Lijiang, Yunnan C9569 (KYO).
F. cymosum Meissn. China. Kunming, Yunnan C9441 (KYO).
F. esculentum Moench China. Wenchuan, Sichuan C9506 (KYO).
F. esculentum ssp.

ancestralis Ohnishi China. Jinan, Yunnan C9507 (KYO).
F. gracilipes Hemsl. China. Weining, Quizhou C9583 (KYO).
F. homotropicum Ohnishi China. Zhongdian, Yunnan C9517 (KYO).
F. leptopodum Diels China. Yongsheng, Yunnan C9553 (KYO).
F. lineare Sam. China. Binchuan, Yunnan C9463 (KYO).
F. pleioramosum Ohnishi China. Wenchuan, Sichuan C9567 (KYO).
F. statice Gross China. Chengjiang, Yunnan C9558 (KYO).
F. tataricum Gaertn. China. Zhongdian, Yunnan C9523 (KYO).
F. tataricum ssp.

potanini Batalin China. Ganzi, Sichuan C9529 (KYO).
F. urophyllum Bur. et Franch. China. Kunming, Yunnan 9444 (KYO).
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Fig. 1. Mature achenes of Fagopyrum showing various size and shapes. A, F. callianthum; B, F. cymosum;, C, F.
esculentum; D, F. esculenturn ssp. ancestralis; E, F. gracilipes; F, F. homotropicum, G, F. leptopodum; H, F. lineare; |, F.
pleioramosum; J, F. statice; K, F. tataricum; L, F. tataricum ssp. potanini, M, F. urophyllum. Scale bar equals 1cm.

Table 2. Diversity of achene size, weight of 1000 grains, and thickness of pericarp in Fagopyrum.

Taxa Length X Width(mmm) 1000grain wt.(g) Thickness of pericarp(um)
Fuagopyrum callianthum 39 X 25 4.7 100
F. capillatum 20 X 1.5 1.2 50
F. cymosum 57 x 4.6 244 220
F. esculentum 5.6 X 3.6 225 100
F. esculentum ssp.

ancestralis 45 x 34 12.3 90
F. gracilipey 2.9 x 2.3 2.3 50
F. homotropicum 4.1 x 39 11.0 90
F. leptopodum 210 X 1.4 0.89 45
F. lineare 1.6 x 1.0 0.65 35
F. pleioramosum 34 x 19 2.6 50
F. statice 22 x 1.3 1.1 45
F. tataricum 49 x 33 256 280
F. tataricum ssp.

potanini 45 x 2.8 11.9 200
F. urophyllum 37 x 25 6.3 80
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Figs. 2-7. Transverse sections ot mature achenes and magnified pericarp of Fagopyrum. 2 and 3, F. esculentum; 4 and

5, F. esculentum ssp. ancestralis, 6 and 7, F. homotropicum. Scale bars equal 1mm in Figs. 2, 4 and 6; 100um in Figs.
3, 5 and 7. Abbreviation: p, pericarp.
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Figs. 8-13. Transverse sections of mature achenes and magnified pericarp of Fagopyrum. 8 and 9, F. tataricum: 10 and

11, F. tataricum ssp. potanini; 12 and 13, F. cymosum. Scale bars equal 1mm in Figs. 8, 10 and 12; 100un in Figs. 9,
11 and 13.
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Figs. 14-21. Transverse sections of mature achenes and magnified pericarp of Fagopyrum. 14 and 15, F. gracilipes; 16
and 17, F. callianthum; 18 and 19, F. urophyllum; 20 and 21, F. leptopodum. Scale bars equal 1mrm in Figs. 14, 16 and
18; 500um in Fig. 20; 100um in Fig. 17; 50um in Figs. 15, 19 and 21.
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Figs. 22-29. Transverse sections of mature achenes and magnified pericarp of Fagopyrum. 22 and 23, F. capillatum;, 24
and 25, F. pleicramosum; 26 and 27, F. lineare; 28 and 29. F. statice. Scale bars equal 500um in Figs. 22, 24, 26 and
28; 50um in Figs. 23, 25, 27 and 29.
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HI RPN Z 2 AidLo AlEFA A wrophylium -5 3k} 9] clade® B 333k th o] & A
nhe] F el A W Rl do] FElof i uol A = Hel B2k ) el g ee] AnE vwe) B,
——— F. esculentum —
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6 A4 F. homotropicum Group
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4 L
{ LB 9 s F. tataricum ssp. potanini
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— - F. leptopodum
23 [ e F. lineare
F. statice
} ; F. capillatum Group
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' F. urophyllum
——— F. callianthum
—+———+—— F. pleioramosum
8 ‘"*é* F. gracilipes _

Fig. 30. An assumed phylogenetic tree for Fagopyrum based on morphological characters. Numbers are indicated the character
state; 1, folded cotyledons; 2, outcrossing; 3, heterostylous; 4, sclerotic cells in pericarp; 5, palisadal pericarp; 6, pericarp
did not divide into two zones; 7, pericarp divided into two zones; 8, selfing; 9, homostylous.
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