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Morphological identification of four invasive seeds in the genus Bromus
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Abstract: [ Aim] Bromus sterilis, B. rigidus, B. diandrus, and B. tectorum have been recognized as invasive weeds because they are
harmful and their seeds (florets) make their way into China through imported agricultural products. The morphological characteristics
of these species are very similar; hence, further studies on their identification methods are required. [ Method] External structures
such as spikelet axis, basal disc, palea, and lemma of four types of bromegrass florets were morphologically observed and compared u-
sing light microscope (LM) and scanning elactron microscope (SEM). [ Result] The lemma veins of B. strilis are arranged in a ridged
pattern; B. tectorum has long hairs located on the ridge of the palea and significantly collapsed rachilla scars; and the rachilla and cal-
lus scars of B. rigidus are significantly elongated. These macroscopic features can be used in identification. Micromorphology can be
used to distinguish characteristics, including the distribution density of crown cells in the palea and lemma. [ Conclusion] A combina-
tion of macroscopic and micromorphological features can be employed in the identification of four species of Bromus seeds.
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Table 1 Types and sources of testing
Fhk Species SE Source

WUHERE % Bromus diandrus A Australia *
&K Canadian

¥ [E France
7 Denmark
46 % Bromus rigidus AR Australia *
¥ [E France
RELEF Bromus sterilis 2 E France *

f81E Germany

B$i 2 Uruguay

PG Brazilian

15,57 2% Ukraine

F+2 Denmark

*H[E 7 Qinghai, China*
BORA Ttaly

19,95 2% Ukraine

* FRREARBR T Oe5: BAMBIER , B T A A

* indicates sampies were used for scanning electron microscopy in

455 Bromus tectorum

addition to light microscopy.
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Fig.1 Florets under a light microscope
AJETEWL B W a: FAEE b ATAELE o WRAERE ;d. MEE, A B WHIR:2 mm,

A Dorsal view; B: Ventral view; a: B. tectorum; b: B. sterilis; c: B. diandrus; d: B. rigidus. Scale of A, B: 2 mm.
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Fig.2 SEM photographs of rachilla scars (A-D) and callus scar (E-H)
A EAEFER B FWUHEARE 2 C GANTAEE ;D H 4R 2, A~H LBIR:500 pm,
A, E: B. rigidus; B, F: B. diandrus; C,G: B. sterilis; D,H: B. tectorum. Scale of A—=H; 500 wm.
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Fig.3 Micromorphological characters of the palea
A~C R  D~F XUEFERE G~ AT I~ L A s AL ; ore SEANNL ;1 AL s h RESR KB,
AD.GJ AR T mm; B E H K AR 200 wm;C.F 1L EEAHIR 100 pm,
A-C. B. rigidus; D=F. B. diandrus; G-1. B. sterilis; J-L: B. tectorum; s: Silica cell; crc: Crown cell; 1: Long cell; h: Macrohairs.
Scale of A, D, G, J: 1 mm; Scale of B, E, H, K: 200 wm; Scale of C, F, I, L; 100 pwm.
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Fig.4 Epidermal micromorphology of the lemma

A~C EAER D~ F BUEE R G~ 1 REAERE )~ L A s REAIME s ore s TN 5 1. K 41,

A.D.G.JHHIR 1 mm;B.E H K HHIR

:200 pm;C . F 1L EEAIR 100 wm,

A-C: B. rigidus; D-F: B. diandrus; G-1. B. sterilis; J=L: B. tectorum; s: Silica cell; crc: Crown cell; 1; Long cell.
Scale of A, D, G, J: 1 mm; Scale of B, E, H, K: 200 wm; Scale of C, F, I, L; 100 pwm.
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Table 2 Key to four species of Bromus
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- 2k % B. tectorum
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....................................................... HE X B. rigidus
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....................................... S AEAE £ B. diandrus
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AR E A 1K (polyploid complex) ;Sales (1993)
INRPIFAETEAR 22 [ REAE (4 S 4AS H 3R AR 2843

B B eI N B, diandrus 18 2 A7 F HI
B. diandrus Roth var. rigidus (Roth) Sales 1 B. dian-
drus Roth var. diandrus, Oja & Jaaska (1996 ) fR &[]
TRERETEIN N B TR BB UIAROC AR 51 N
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