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Reduction on Elymus sinosubmuticus Based on the External Mor phology
and Micromor phological Characteristics of Leaf Blades

ZHANG Tong-lin*? ,SU Xu'? ,CAl Lian-bing""
(1 Northwest Pateau Institute of Biology ,the Chinese Academy of Sciences,Xining 810001 ,China;2 Graduate School of the Chi-
nese Academy of Sciences ,Beijing 100039 ,China)

Abstract : The main character differences among nearest related Elymus sinosubmuticus, E. breviaristatus
and E.sibiricusin the genus Elymus were compared by the methods of morphological observation and ana
tomical analyssof leaf blades. The results show that thereis very dight digparity between E.sinosubmutic-
us and E. breviaristatus in external morphology ,the classfication of the two speciesis very difficult ;and
the differences between E.sinosubmuticus and E.sibiricus are distinct ,the two taxa are two different spe-
cies. Anatomically ,the most features of E.sinosubmuticus are consistent with or smilar to that of E. bre
viaristatus ,while for E.sibiricus,the discontinuity of characters between them is obvioudy present. Based
on the results of study ,the authors believe E.sinosubmuticus and E. breviaristatus to be the same species,
and E.sinosubmuticus should be reduced to synonymy of E. breviaristatus.

Key words: Poaceae; Elymus; Elymus sinosubmuticus; morphological variation; micromorphology of |eaf
blades
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3] 21 ’ (E.
, Elymus , breviaristatus Keng ex P.C. Keng) ,
Elymus submuticus ( Keng) (E.sibiricus Linn.) ,
Keng ex Kengf..
Elymus submuticus (Hooker) Smyth ,

<Flora of China» 4l 1.2
Elymus sinosubmuticus S. L. ,
Chen. , 20 17
) 4 6
1 8 10
1.1
, 1.3
1.3.1 3 20
1
Tablel The name and source of materials
Fecies Locality Voucher Experiment used
Nanggén ,Qinghai (L.B.Ca) E17 MO LE TS
Elymus Yushu,Qinghai (L.B.Ca) E15 MO LE TS
si fé%fbgﬁgﬁus Dégé ,Schuan (P.C. Kuo & W.Y.Wang) 2148 MO LE TS
Sog Xian , Xizang (C. R.Luosang) 003 MO LE TS
Gonghe ,Qinghai (L.B.Cai) E11 MO LE TS
Xining ,Qinghai (L.B.Ca &B.H.Ma) E04 MO LE TS
Xinghai ,Qinghai (L.B.Ca) E13 MO LE TS
E. breviaristatus
Keng ex P. C. Keng Garzé,9chuan (D.J. Wu) 06775 MO LE TS
Yagjiang ,Schuan (D. Q. Wang) 4847 MO
Qamdo , Xizang (P.C. Kuo) 21782 MO LE TS
Datong ,Qinghai (L.B.Ca) EO05 MO LE TS
Hayan ,Qinghai (L.B.Cai) EO8 MO LE TS
Xining ,Qinghai (L.B.Ca &B.H.Ma) E02 MO LE TS
Sértar ,9chuan (Y. H.Wu) 30513 MO LE TS
Zanda , Xizang (Qinghai- Xizang Exped.) 76-7918 MO LE TS
E iiik:irr]i.cus Yecheng , Xinjiang (Qinghai- Xizang Exped.) 1142 MO LE TS
Jingyuan ,Ningxia (Q.Du) 76-0386 MO
Hunyuan ,Shanxi (X.Y.Liu) 10218 MO LE TS
Linjiang ,Liaoning /" (Z.Y.Wu & T.N.Liou) 747 MO
Ningan , Heilongjiang (P. Y. Fu) 3238 MO LE TS
D (HNWP). * * MO. ;LE. ;TS

Note: *.Vouchers are preservedin HNWP. * * MO. Used for morphological observation;L E. Used for leaf epidermal observation; TS.
Used in the transverse section of leaf blade.



7 v 1335

3
14 ,
2 3 , (21
1.3.2 2 ,
, 3 17 3
, 10 20 , ;
min, , ,
. 2.5 50cm4 9cm 0 1.
, 1% 0.5 Omm 1.0 2.0mm 6.1 8.0 mm,
min, , 3.5 6.0cm5 10cm 0 1.0 mm 2.0
, 55mm 6.8 8.0 mm,
, 7.0 20.0cm 12 20cm 1.0
, . 4.0 mm 10.0 20.0 mm 7.8 11.5 mm,
Metcalf ™! . 2 :
(1.0 2.0 mm) (2.0 5.
2 5 mm) , 13
2.1 , 2 ,
3 20 14
2 , 2 3
2 3 20 14

Table 2 The observed resultsfor 14 characters of 20 populationsin 3 Elymus species

Character E. sinosubmuticus E breviaristatus E sibiricus
Plant height/ cm 25 50 35 75 50 100
Node No. of culm 23 23 35
Length of flag leaf/ cm 2.5 5.0 3.5 6.0 7.0 20.0
Length of sike/ cm 4 9 5 10 12 20
Node No. of rachis 8 15 10 21 21 35
“Length of spikelet/ mm 9 12 10 13 10 16
Floret No.of each gikelet 2 4 35 35
Body/ mm 2.2 4.0 3.1 4.2 4.0 5.0
Length of glume
Awn/ mm 0 1.0 0 1.0 1.0 4.0
Vein No.of glume 13 13 35
) Body/ mm 6.2 8.0 7.0 8.5 8.0 11.5
Length of first lemma
Awn/ mm 1.0 2.0 2.0 5.5 10.0 20.0
Hairsof lemma Gabrous or parsely Qabrousor sarsely Yarsely pinulate or densely
inulate on the back sinulate on the back pubescent on the back
Length of first palea mm 6.1 8.0 6.8 8.0 7.8 11.5
Length of anther/ mm 1.2 1.8 1.3 1.7 1.4 2.2
L ength of caryopss mm 3.8 4.1 3.9 4.3 4.1 4.6

ok

Note: *. The length of awn is not included in the length of spikelet.
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Table 3 Comparison of the main features of micromorphology of leaf bladesin 3 Elymus species
Character E. sinosubmuticus E breviaristatus E sibiricus
Long-cells Sightly elongated Sightly elongated Hongated
, 2 , 2 , 2 4
Somata Sightly large ,usualy 2 Sightly large ,usualy 2 Small ,usudly 2 4
Upper banded between the veins banded between the veins banded between the veins
epidermises Short-cell's Occasonal Absent Absent
: ' Present both over and
Epidermises Prickle-hairs Absent Absent between the veins
of ledf
blades Longcells Elongated Eongated Conspicuoudy elongated
, 2 , 2 ,
Somata Small ,usualy 2-banded Small ,usualy 2-banded Small ,usualy scattered
Lower between the veins between the veins distribution between the veins
epidermises Short-cell's Many Many Occasional
Prickle-hairs Absent over only hooks Present between ,absent Usually only prickles both over
between ,the veins over ,the veins and between the veins
Furrows and ribs
on the upper nspicuous nspicuous ightly conspicuous
h Congi Congpi Sightl i
epidermis
14 15 13
Epidermises ickness 0 rc. of the thickness rc. of the thickness rc. of the thickness
Thick f Circ. 1/ 4 of the thick Circ. 1/5 of the thick Circ. 1/ 3 of the thick
bulliform cells of ledf blade of leaf blade of leaf blade
Furrows and ribs
on the lower Congpicuous Congpicuous Sightly conspicuous
epidermis
Midrib diameter 90 95 93 102 106 114
in horizontal/u m
Transverse
sections of Vascular No. large 6 11 6 10 10 13
leaf blades bundles vascular bundles
No. small 17 20 18 23 22 27
vascular bundles
J(\)/igsec?ﬂtgr tg‘jnglgé;” L ess developed L ess developed Sightly developed
Sclerenchyma
Joi negft?e;fh%g?ég' nes L ess developed L ess developed Sightly developed
Thickness between the 25 41 35 52 31 45

Mesophyll

strandsin the middle
of lea blade/d m
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Elymus breviaristatus Keng ex P. C. Keng in
3 Bull.Bot. Res. (Harbin) 4(3) :191. 1984; H. L.
Yang & C. P. Wangin Fl. Reip. Pop. Sn.9(3) :9,
' ' pl.2,Fg.7.1987. — — Clinelymus breviaristatus
' Keng in Clav. Gen. Sp. Gram. Prim. Sn. 79,191.
1957 ,nom. nud. ;et in H. Ill. P. Prim. Sn. Gram.
' 423, Fig. 354. 1959, nom. seminud. — — Elymus
' ' brachyaristatus A.Lévein Feddes Repert. 95:449.
' ' 1984 ,syn.nov. ;L.B.Cai in S. W.Liu,Fl. Qinghai.
, , 4:98.1999. ——E.yilianus S.L.CheninBull.Bot.
' : Res. (Harbin) 14 (2) : 139. 1994. Type: China. S-
' chuan ( ) : Yalong Jiang ( ) ,1951-07-11,
; 3 Y. W. Cui ( ) 4430 ( Holotype ,N) .
' . Elymus sinosubmuticus S. L. Chen in Z. Y.
' Wu,P. H. Raven & D. Y. Hong,Fl. China 22:407.
' 2006 ,syn. nov. — — E. submuticus Keng ex P. C.
' Keng in Bull. Bot. Res. (Harhin) 4(3) :192. 1984 ;
' ' H.L.Yang & C. P. Wang in Fl. Reip. Pop. Sn. 9
(3) :9 pl.2 fig.8.1987; A.Léve in Feddes Repert.
' 95:449. 1984. — — Clinel ymus submuticus Keng in
2 ' Clav. Gen. $. Gram. Prim. Sn. 78 ,191. 1957 ,nom.
nud. ;et in Fl. Ill. Pl. Prim. Sn. Gram. 424, Fig.
' 355. 1959, nom. seminud. Type: China. Schuan (

) 2 ) :Dégé( ) ,1951-08-05,Y. W. Cui ( )

7172 (Holotype ,N) .

' ' , 2 500
' 4300 m
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Pate Light microscopic micrographs of the epidermises of leaf blades and transverse sections of leaf blades of three Hymus species
Fgs.1,4,7. Micrographs of upper epidermise of leaf blade;Figs.2,5,8. Micrographs of lower epidermise of leaf blade;Figs.3,6,9. Micro-

graphs of transverse section of leaf blade;Fgs.1 3. Elymussinosubmuticus;Fgs.4 6. E. breviaristatus;Figs.7 9. E.sibiricus.



