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Genetic Relationship between L egmus and Its Related Taxa
in Term s of the Anatam ical Character istics of Their L eaves

CA IL ian-bing, ZHAN G Tong-lin
(Northwest Plateau Institute of Biology, Chinese A cademy of Sciences, X ining 810001, China)

Abstract: L eaf anatom ical exan ination w as enployed to study the genetic relations betw een L egmus and its
related taxa according to the principle and methods of phenetics Both L egmus and its six related taxa
according to the principle and methods of phenetics Both L eymus and its six related genera belong to the
festuooid type in tem sof their leaf transverse sections, but the various taxa differ. T herein, E lymus shares
the largest number of traits with L emus and thus has the closest genetic relation to L eymus both
P asthy rostachys and Elytrigia share a snall number of traitsw ith L egmus and thus these wo genera are
slightly close in genetic relation to L egmus H ordeum, Critesion and Roegneria share a snaller number of
traitswith L eymus, and thus these three genera are relatively distant to L egmus In the meantime, the
genetic relations anong the other six generaw ere further probed and the sketch map about the genetic
relations anong all the seven generaw as dravn and comparatively matched w ith their morphologies,
that the mperfects in past research w ere made up.
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M t Huashan, Shaanxi

Xining, Q inghai

Y. Shi & L. H. Gu P05
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Table 1 Sourcesof thematerials
Genus Soecies L ocality V oucher Remarks
L e/mus L. secalinus Xining, Q inghai L.B. Cai &B. H.M aL 03
Haiyan, Q inghai L.B. CaiL 16
Golmud, Q inghai L.B. CailL 82
L. ruogiangensis Xiao Qaidam,Q inghai L.B. CaiL 35
M ahai, Q inghai L. B. CaiL 58
Elymus E. sibiricus Datong, Q inghai L. J M ei 166
X ining, Q inghai L. B. Cai & B. H. M a Em04
E. xiningensis Huangyuan, Q inghai P. C Kuo 90
X ining, Q inghai L. B. Cai & B. H.M a Em02
H ordeum H. vulgare Xining, Q inghai L.B. CaiHO1 Cultivated plant
L inzhi, X izang L. B. CaiHO4 Cultivated plant
Critesion C. jubatum Xining, Q inghai L. B. Cai CO1 Introduced plant
Haiyan, Q inghai L. B. Cai CO3 Introduced plant
Psathy rostachys  P. kronenburgii Gonghe, Q inghai L. B. Cai PO3
Xining, Q inghai L. B. Cai PO1 Introduced plant
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1 Continued Table 1
Elytrigia E. repens Datong, Q inghai L. B. Cai EtO1
U rungi, X injiang L. B. Cai Et03
E. elongata Xining, Q inghai L. B. Cai Et05 Introduced plant
Roegneria R. tibetica Amdo, X izang L.B. Céi & K. Q. JinRO1
Xining, Q inghai L. B. Cai R04
R. paucif lora Xining, Q inghai L. B. Cai R06 Introduced plant
M etcalfe'® ; ,
2 ) 13 V ”
(7.8] (
1 L I ) L
1 1 2
2 6
Table 2 Comparion of themain anatomical characteristics of the leavesof L eymus and its 6 related genera
Characters L gmus Elymus H ordeum Critesion Psathy rostachys Elytrigia Roggneria
Transierse on g oo Slightly nodose Slightly linear Slightly linear Slightly nodose Slightly nodose Slightly linear
shape or toothed
Thickness 335 390 350 450 300 330 190 220 250 360 215 290 185 280
at thanidrib (um)
Upper epiderm ises
Furrow s Degp Relatively deep Shallow Shallow Degp Deg Incongicuous
Ribs Obtuse Obtuse Obtuse Obtuse Truncate Obtuse or acute Incongicuous
; . Over the large Over every vasular ~ Over every vaular — Over every vacular - Over every vascular - Over every vascular .
Rib location vasular bundles bundles bundles bundles bundles bundles Inoonspicuous
L ower epiderm ises
. ) . . . . Congicuousor ;
Furrow s and ribs Congicuous Congicuous Incongicuous Incongicuous Congicuous incong cuous Incongicuous
Cell arrangement Close Close Clos Relatively close Relatively close Slack Slack
Incongicuousor Congicuousor .
Yg(?érrﬁﬁ :Ifl the Congicuous Congicuous Inongicuous Incongicuous relatively relatively snenla“ivaejgu s
mngicuous ongicuous 9
Vagular bundles
Number 271 30 35 41 44 48 17 19 19 23 30 A 25 3H
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2 Continued Table 2
3 3
2 2 2 2 2
In three types, In three types,
In o types, In wo types, f In o types, In wo types, In wo types, f
Types large and snall large and snall ';Eimm large and snall large and snall large and snall ﬁrgwﬁm
Density Dene Relatively dense Sare Sare Relatively dense Relatively dense Sarse
M idrib dianeter 110 135 118 153 135 145 90 110 100 130 100 150 105 155
in horizontal (um)
Thickened Thickened Thicned Thickened Thickened in i Thickened n
Inner sheath cells U-fom U-fom U-fom U-fom thewhole thew_hole U-fom
orU-fom
Slerenchyma
Joined to the large ; . Relatively or
vasular bundles Relatively developed W ell developed Relatively developed L ess developed W ell developed wel developed L ess developed
Joined to the gnall L ess developed L ess developed L ess developed or
vascular bundles Absnt or ahsent Absnt Absnt or absent relatively developed Absnt
In the leaf margins L ess developed I;t:i‘;\(/jg copedor Absent L ess deveioped L ess developer W ell developed L ess developed
Y P y or absent or absent P or absent
developed
M esophyll
Thickness betw een
the strands in the 75 135 40 133 135 175 70 105 30 65 50 105 70 140
middle of leaf
blae (sm)
[1 3]
(2 (H ordeum)
. 6 2 5
, ) 12 ,
2 , 29 4%, 7Q 6%,
1 1 b
; 2 3 :
4 : ©)] (Critesion)
2 55
) ,11 5 ,
, 2 32 4%, 67
6%, ,
(D (Elymus) , ,
2 17 ,
11 , 6
2 (4) (Psathyrostachys)
: ), 2 65
64 7%, 35 3%, , 10 5 ,
38 2%, 61 8%
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Fig 1 Schenatic diagramn of the relationships betw een L eymus and its 6 related genera

(T he percentagesw ith the dotted line are the percentage of the shared traits of the two genera;
the wo genera that are not linked w ith dotted line are relatively distant to each other in genetic relationship)

1 3
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Explanation of Plate

Plate I L ightmicroscopicmicrographsof the transverse sectionsof leaf bladesof 12 T riticeae gpecies (show ingmedian vascular bundles
and their adjacent parts)
Fig 1 Lemus secalinus Fig 2 L. ruogiangensis Fig 3 Elymus sibiricus Fig 4 E. xiningensis Fig 5 H ordeum vulgare Fig G Critesion
jubatum; Fig 7. Psathyrostachys kronenburgii; Fig 8 P. huashanica; Fig Q Elytrigia repens Fig 1Q E. elongata; Fig 11 Roegneria tibetica; Fig
12 R. paucif lora The scale bars are 110 um in Figs 1 5,7, 1Q and 55 tm in Figs 6, 8, 9, 11, 12
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See explanation at the end of the text
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