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Artificial interspecific hybridization of four sympatric species in Sagittaria

DAI Jie, DU Wei
(College of Life Sciences, Wuhan University, Wuhan 430072, Hubei, China)

Abstract: Alismataceae is one of the most primitive groups of monocots in existence. Sagittaria is a relatively
evolved taxan of Alismaaceae. It has a wide geographical distribution. Most of its species are concentrated in the northern
temperate zone, and there is a sympatric distribution among species in the genus Sagittaria. In order to explore the possi-
bility of hybridization between sympatric species, we selected the representative species of S. guayanensis subsp. lappu-
la, S. potamogetonifolia, S. lichuanensis and S. trifolia from the phylogenetic tree of the genus as our research targets.
Through investigating the specimen information of the China Virtual Herbarium (CVH) and existing literature, the geo-
graphical distribution pattern of these 4 species of Sagittaria were analyzed, and these 4 species of Sagittaria were used as
female parents for artificial pollination to test the possibility of interspecies hybridization. Based on the analysis of 1172 de-
hydrated specimens of 4 species in Sagittaria, it is shown that these 4 species of Sagittaria have the same geographical
distribution at Wuyishan area of Fujian Province. The results of the artificial pollination experiments among the 4 species
of Sagittaria show that the carpels of S. guayanensis subsp. lappula, S. potamogeronifolia, S. lichuanensis and S. trifo-
lia expand after heterogeneous pollination and all seeds produced by heterogeneous pollination are infertile. In addition,
the proportion of aborted embryos varies, and the proportion is related to the position of the male parent and the female

parent on the phylogenetic tree.
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Table 1 Artificial pollination among 4 species of Sagittaria

- FERE FIINZENS  NEEM WP
(%) (%) (%) (%)

SERE(F) X(10)  X(5)*  X(10) X (10)
FMINZERE (L) X(3)*  X(10) X (10) X (10)
NEET (%) X(10)  X(10) X (10)  X(10)
U7 280 (%) X(10)  X(10) X (10)  X(10)

TE A5 5 N BEPE AR S5+ B0 20 A 2 i B s
Note: the number of female flowers is in parentheses; *

means some flowers were eaten by insects
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Fig. 1 Distribution map of S. guayanensis subsp. lappula, S. lichuanensis , S. potamogetonifolia and S. trifolia based

on the specimen data from Chinese Virtual Herbarium
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Fig. 2 Morphology of the fruit and embryo
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Note: A, S. guayanensis subsp. lappula($)XS. guayanen-
sis subsp. lappula( D) ; B, S. guayanensis subsp. Lappula
(%)X S. lichuanensis( 8 ); C, S. guayanensis subsp. Lap-
pula (%) XS. potamogetonifolia( § ) ; D, S. guayanensis
subsp. Lappula () XS. trifolia ( §); E, S. lichuanensis
(%) XS. lichuanensis ( ) ; F, S. lichuanensis ( ) XS.
guayanensis subsp. Lappula ( §); G, S. lichuanensis ($) X
S. potamogetonifolia( §); H, S. lichuanensis($) X S. trifo-
lia( §); 1, S. potamogetonifolia( %) X S. potamogetonifolia
(351, S. potamogetonifolia () XS. guayanensis subsp.
lappula( § ) (Seeds without embryo) ; K, S. potamogetonifo-
lia (%) XS. lichuanensis ( &) L, S. potamogetonifolia
(%) XS. trifolia( 3 ); M, S. trifolia($) X S. trifolia( 8 );
N, S. trifolia( %) X S. guayanensis subsp. lappula( D ); O,
S. trifolia( %) XS. lichuanensis( 3 ); P, S. trifolia( %) X
S. potamogetonifolia( D)
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Fig. 3 The proportions of aborted embryo seeds, in-

complete embryo seeds, and intact embryo seeds of 4

species of Sagittaria under natural conditions
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Table 2 The proportions of intact embryo seeds, incomplete embryo seeds and aborted embryo seeds produced by interspe-

cific hybridization among 4 species of Sagittaria

i il 7 B /A SEREFP T/ % NI T/ % W EH AT/ %
SR D 1946 84.94+4.12 1.164+1.22 13.914+4.03
P20 B 1297 0 0 100
SRR (F)
INZERE D 1346 0 0 100
RN ZE 4 D 1337 0 0 100
FIN &0 B 1465 0 5.57+1.19 94.43+1.19
INBEL D 1370 0 80.8344.45 19.1744.45
FINZE LG (%)
22 1 B 1472 0 49.05+14.60 50.95414.60
SR D 498 0 0 100
INEERE D 1067 88.58+4.57 0 11.42+4.57
P24 1081 0 34.91+10.50 65.09410.50
INEEI (F)
RN 26145 2 1022 0 43.49+13.49 56.51413.49
ST A 1244 0 5.48+1.73 94.524+1.73
P22 4k B 2777 82.154+5.90 2.89+0.25 14.96+6
INBEL D 3010 0 42.384-6.47 57.62+6.47
B 2EM ()
RN ZE 4k 2 2976 0 48.27410.08 51.73+10.08
SR D 5243 1.064+0.71 22.30+7.12 75.004+9.75

TE: SERE, B0 IR SE 8 B s R oe IR, Mgk IR

SERE s WOE IR, Bl 8 AR S AP ol B A8 i R TE iR

Note: complete embryo, enlarged seeds, embryo is complete and full; incomplete embryo, enlarged seed, embryo is not com-

plete; abortive embryo, the seeds are enlarged but the embryo is watery texture or the seeds are not enlarged and have no embryos
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