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Figs. 1~9. Spikes of Agropyron, Elymus, Festuca and Henrardia x0.38

1~3. Agropyron trichophorum (Nos. 7023, 7023 and 7024)
4. A. sp., probably A. repens or A. intermedium (No. 7003)
5. Elymus dahuricus (No. 7066)
6. Festuca elatior (No. 7182)
7. F. Myuros (No. 7183)
8. Henvardia persica var. persica (No. 7333)

9. H. persica var. glaberrima (No. 7334)

waxy and pubescent, and one was non-waxy and non-pubescent. This indicates
genetic heterogeneity of the orignal clone of this strain. The two strains were
examined cytologically, and both were hexaploid (2n=42; Fig. 68), in conformance
with the observation of SteBBINS and Pun (1953). A. sp. collected in Afghanistan
and Iran was an intermediate type between A. infermedium and A. repens, as
shown in Fig. 4. Cytological observation indicated the octoploid condition (2n=
56), as in A. intermedium (?). From the morphology of spike and spikelets, and
the chromosome number of these plants, it is possible that the species is A. cam-
pestre GREN. et GODR., which occurs in France and is octoploid (SiMONET 1935%,

CAUDERON 1958).
Alopecurus mysuroides Hups.: This species was collected in Isfahan-Damaneh,
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Iran (Fig. 18). It seemed to be a cross-pollinated species, for it is protogynous
and has large anthers. Flowering progressed from top to bottom of a spike.
One of the seven pairs of chromosomes had a satellite, while the rest has median
or submedian centromeres (Fig. 69). The chromosome number, 2n=14, was also
reported by CHURCH (1929*%) and KATTERMANN (1930%).

Figs. 10~14. Spikes of Bromus x0.38
10 and 11. Bromus Danthoniae (Nos. 7161 and 7165)
12. B. madritensis (No. 7152)
13.  B. macrostachys (No. 7144)
14. B. racemosus (No. 7138)
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Brachypodium sylvaticum (Hups.) P. BEauv.: Three strains were collected in
Iran (Figs. 19 and 20). Plants were non-waxy and glabrous except for the nodes
of the stem. The somatic chromosome number was 18 (Fig. 70). The same
chromosome number was observed by Avpurov (1931) and others. The chromo-
somes were very small compared with other groups of Gramineae.

Bromus: Seven species of this genus, B. brizaeformis FiscH. et MEYER, B.
Commutatus SCHRADER, B. Danthoniae (DEsr.) TRIN., B. macrostachys DEsF., B.
madritensis LINN., B. racemosus Hups. and B. secalinus LinN., were identified.
Fig. 85 shows the collection localities of the 21 strains of this genus that were
examined. Spikelet characteristics of seven species are shown in Figs. 23~31.

B. brizaeformis was collected only in Astara, Iran (Fig. 15). It was found to
be a diploid species (2n=14), as observed also by Avpurov (1931). All chromosomes
had median or submedian centromeres (Fig. 71). B. Commutatus was collected in
Gorgan and Tabriz, Iran (Fig. 16). Spikelets of this species were awned, and the
awns curved when spikes were ripe. Nodes were slightly pubescent. Purple color
developed in the stem at maturity. It was a diploid species (2n=14). This species
was also collected in Nuristan by Kitamura (1960). Diploid (FELFOLDY 1947%%),
tetraploid (KNowLEs 1944*) and octoploid (NIELSEN 1939*) of this species have
been reported. B. Danthoniae (Figs. 10 and 11) was obtained in various places
along the expedition route. Awns of this species curved, and mature stems were
purple. The seven strains examined were all diploid (2n=14), as also reported by
ScuuLz-SCHAEFFER and MARKARIAN (1957*%). B. macrostachys was found in Pul-i-
Khumri, Afghanistan. Spikelets of this species were larger than those of other
species, and awns of outer glumes curved sharply when spikes ripe (Figs. 13 and
29). It was a tetraploid species (2n=28). Diploid (STAHLIN 1929%) and tetraploid
(AvpuLov 1931, CucNac and SiMONET 1941%) of this species have been reported
previously. B. madritensis was collected in Isfahan, Iran. Morphology of the spike
and spikelet of this species were decidedly different from the other Bromus species
(Figs. 12 and 27). The present material was a diploid (2n=14). However, tetra-
ploid (Avpurov 1931 and others) and hexaploid (STAHLIN 1929*) have been report-
ed. B. racemosus (Fig. 14) was collected in Pahlavi-Sari, Iran. Morphologically
this species was very similar to B. Commutatus. It was a diploid (2n=14, Fig.
72), whose chromosomes had median or submedian centromeres. MAUDE (1940%)
and KNowLEs (1944*) reported tetraploid strains of this species. B. secalinus was
found in Pul-i-Khumri, Afghanistan (Fig. 17). Cytological study of this species
could not be made, owing to the lack of germinable seeds from the original spe-
cimen.

Cynosurus echinatus LINN.: Only one strain of this species was collected in
Astara—-Ardabil, Iran (Fig. 54). The somatic chromosome number determined in
root-tips was 2n=16 (Fig. 73). Six pairs of chromosomes had terminal or subter-
minal centromeres, one pair had a median centromere, and the eighth, a smaller
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15. Bromus brizaeformis (No. 7121)

16. B. Commutatus (No. 7134)

17. B. secalinus (No. 7132)

18. Alopecurus mysuroides (No. 7006)

19 and 20. Brachypodium sylvaticum (Nos. 7111 and 7112)
21. Taeniatherum asperum (No. 7065)

22. T. crinitum (No. 7064)

pair (shown by arrows in Fig. 73) evidently also had a median centromere.
STAHLIN (1929%) and Avpurov (1931) found 2n=14 for this species, and the other
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Figs. 23~34. Spikelets of Bromus, Heteranthelium and Taeniatherum x 0.83

23.
24,
25.
26.
27.
28.
29,
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Bromus brizaeformis (No. 7121)
B. Commutatus (No. 7134)

B. racemosus (No. 7138)

B. secalinus (No. 7132)

B. madritensis (No. 7152)

B. Danthoniae (No. 7161)

B. macrostachys (No. 7144)

30 and 31. B. Danthoniae (Nos. 7165 and 7166)

32.
33.
34.

Heteranthelium piliferum (No. 7055)
Taeniatherum asperum (No. 7065)
T. crinitum (No. 7064)
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two species of Cynosurus that have been studied cytologically, C. balansae Coss.
et Dur. (Avpurov 1931) and C. cristatus LINN. (STAHLIN 1929% ApvurLov 1931),
also are 2n=14. Therefore, the basic number of this genus is seven (DARLINGTON
and WyLIE 1955). Two possibilities for explaining the chromosome constitution of
the present material may be advanced: (1) that one pair (the smaller pair with
median centromere) is supernumerary, or (2) that there is a second basic number
in this genus, x=8. It is desirable to collect other strains of this species for
cytological comparison with the present material.

Dactylis glomerata LinN.: This species (Fig. 55) was collected from three
different localities in Iran. It was a tetraploid (2n=28), as previously found by

CHurcH (1929*%) and others.
{36 37: 3 40 41

Figs. 35~43. Spikes of Ervemopyrum x0.38

35~39. Eremopyrum buonapartis var. buonapartis (Nos. 7035, 7036,
7038, 7042 and 7043)

40 and 41. E. buonapartis var. sublanuginosum (Nos. 7032 and 7034)

42. E. distans (No. 7041)

43. E. orientale (No. 7037)

S

Figs. 44~53. Spikelets of Eremopyrum x1.0

44~48. Eremopyrum buonapartis var. buonapartis (Nos 7035, 7036,
7038, 7042 and 7043)

49 and 50. E. buonapartis var. sublanuginosum (Nos 7032 and 7034)

51. E. distans (No. 7041)

52 and 53. E. orientale (Nos. 7031 and 7037)
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63 644 65 66 § 67|
Figs. 54~67. Spikes of twelve species of Gramineae X 0.38

54. Cynosurus echinatus (No. 7221)

55. Dactylis glomerata (No. 7212)

56 and 57. Heteranthelium piliferum (Nos. 7051 and 7052)
58. Koeleria phleoides (No. 7192)

59 and 60. Phalaris minor (Nos. 7271 and 7273)

61. Polypogon monospeliensis (No. 7251)

62. Cynodon dactylon (No. 7321) :
63. Eragrostis sp. (No. 7202)

64. Paspalum distichum (No. 7291)

65. Phleum paniculatum (No. 7244)

66. Setaria verticillata (No. 7281)

67. Sorghum halepense (No. 7311)
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Elymus dahuricus Turcz.: One strain (Fig. 5) collected at Hopar, Afghan-

istan was hexaploid (2n=42, Fig. 74). Tetraploid (BrRowN 1948**) and hexaploid
(Avpurov 1931, MATSUMURA et al. 1956) have been found.
X Ervemopyrum: Two varieties of E. buonapartis (SPRENG.) NEVSKI, var. buona-
partis and var. sublanuginosum (DroB.) MELDERIS (=E. hirsutum NEVskI), E.
distans (C. KocH) NEevski, and E. orientale (LINN.) JAUB. et SpAacH. were collected
along the expedition route (Fig. 85). Size and shape of these species are very
similar (Figs. 35~43), but the spikelets (Figs. 44~53) distinguish them.

Seven of the 12 strains of Eremopyrum examined were found to be E.
buonapartis var. buonapartis. It was distributed widely in the area. Of the seven
strains of var. buonapartis, one (No. 7035, Figs. 35 and 44), with short-awned and
non-pubescent spikelets, cellected in Isfahan, Iran, was diploid (2n=14, Fig. 77).
The rest, all strains of var. buonapartis with awnless and non-pubescent spikelets,
were tetraploid (2n=28, Fig. 80). Two strains of var. sublanuginosum (Nos. 7032
and 7034, Figs. 40, 49 and 41, 50 respectively) with awnless and pubescent spikelets
were tetraploid. E. distans (No. 7041, Figs. 42 and 51), a diploid with awned and
hairy spikelets, was collected in Pul-i-Khumri, Afghanistan. Two strains of
orientale (Nos. 7031 and 7037, Figs. 43, 52 and 53 respectively) with short-awned
and pubescent spikelets found in Quetta-Chaman, Pakistan and in Ardabil-Tabriz,
Iran, were tetraploid (Figs. 78 and 79). This species. was collected together with
E. buonapartis var. sublanuginosum in Quetta-Chaman, Pakistan.

The somatic chromosome numbers of five Eremopyrum species were determined
by SARKAR (1958). The present results differed in several points from his report,
as shown in the following table (Table 1):

Table 1. Somatic chromosome numbers of four Eremopyrum species

Species SarkAr (1958) ‘ Present results
S S e
E. buonapartis var. buonapartis | 28 l 14 and 28
7 var. sublanuginosum (=E. hirsutum) 14 ' 28
E. distans 28 | 14
|
E. orientale 28 i 28

The karyotype of a diploid strain of E. buonapartis var. buonapartis (Fig. 77)
comprises two pairs of chromosomes with submedian centromeres plus five pairs
with terminal or subterminal centromeres. One of the chromosomes with sub-
median centromeres is a satellited chromosome. The satellite is not formed by
a secondary constriction but rather by an attachment of a small trabant to the
main body of the chromosome.
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7laf 71b
Figs. 68~71. Somatic chromosomes of Agropyron, Alopecurus,
Brachypodium and Bromus

68. Agropyron trichophorum (No. 7023) %770
69. Alopecurus mysuroides (No. 7006) X770

70a. Brachypodium sylvaticum (No. 7111) %2, 300
70b. Drawing of Fig. 70a

7la. Bromus brizaeformis (No. 7121) X770

71b. Drawing of Fig. 71a
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Figs. 72~76. Somatic chromosomes of Bromus, Cynosurus, Elymus,
Heteranthelium and Koeleria

72. Bromus racemosus (.No. 7136) X770
73. Cynosurus echinatus (No. 7221) X770
74. Elymus dahuricus (No. 7066) X385
?\75. Heteranthelium piliferum (No. 7055) %1, 030
76. Koeleria phleoides (No. 7192) X770
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The karyotypes of two diploid species of Eremopyrum have been studied. In
E. triticeum, all the chromosomes have terminal or subterminal centromeres
(SARkKAR 1955 and 1958, MATSUMURA and SAkamoTo 1955). The karyotype of the
other species, E. hirsutum, resembles that of E. triticeum but has one pair of
chromosomes with a submedian centromere (SArRkAR 1955 and 1958). Thus, the
karyotypes of these two diploid species are rather similar to that of the diploid
E. buonapartis var. buonapartis, except that the latter has two pairs of submedian
chromosomes, including one pair with a trabant attached to the short arm (shown
by arrows in Fig. 77a).

E. distans, which is fairly easily distinguished morphologically from the others
(Figs. 42 and 51) has one additional submedian chromosome. It has three pairs
with submedian centromeres plus four pairs with terminal or subterminal centro-
meres (Fig. 81). One of the chromosomes with subterminal centromere has a very
small characteristic trabant quite similar to that of E. buonapartis var. buonapa-
rtis but attached to the long arm (shown by arrows in Fig. 81).

Figs. 77~79, Somatic chromosomes of Eremopyrum

77a. Eremopyrum buonapartis var. buonapartis (No. 7035) X770

77b. Drawing of Fig. 77a

78. E. orientale (No. 7031) X770

79. Drawing of two different kinds of trabant chromosomes in
E. orientale (No. 7031)
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The karyotypes of two tetraploid strains, one of E. orientale (No. 7031) and
one of E. buonapartis var. buonapartis (No. 7038), are shown in Figs. 78 and 80,
respectively.

At least nine pairs of chromosomes with terminal or subterminal centromere
were observed in the present study. Five pairs, including one fairly large pair
and two pairs with very small trabants, could be classified as median or submedian.
The trabant is very similar to those found in diploid species and is so small that
sometimes it escaped from observation. In E. orientale, one pair of trabant chro-

mosome resembles that of the diploid E. buonapartis var. buonapartis in having

the trabant on the short arm (a in Fig. 79), and the other pair is very much like
that of E. distans in having it on the long arm (b in Fig. 79). In Fig. 80 of
tetraploid E. buonapartis var. buonapartis only one of each of these two kinds of
trabant chromosomes can be seen, as indicated by the arrows in the figure. Similar
figures were observed in E. orientale (Fig. 78).

SARKAR (1958) assumed that the tetraploid Eremopyrum originated as an
amphidiploid between a diploid species of Eremopyrum and a diploid crested

Fig. 80. Somatic chromosomes of Eremopyrum buonapartis
var. buonapartis (No. 7038) x770

Fig. 81. Drawing of somatic chromosomes of E. distans
(No. 7041) x770
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Agropyron. From the present study, however, it is more reasonable to assume
that the tetraploid species are derivatives from amphidiploids between diploid species
of this genus such as the diploid E. buonapartis var. buonapartis and E. distans.
In particular, this idea receives support from the presence of the characteristic
trabant-chromosomes in the tetraploid species.

Festuca: Two species, F. elatior LINN. and F. Myuros LINN., were collected
in Iran (Figs. 6 and 7). Cytological examination of two strains of F. elatior showed
that one strain (No. 7182) was diploid (2n=14) and another strain (No. 7181) was
hexaploid (2n=42) in spite of the morphological similarity between the two strains.
Diploid and hexaploid of this species were observed by STAHLIN (1929%) and others.
F. Myuros could not be examined cytologically.

Henrardia persica (Boiss.) C. E. HusBarp: This species was collected in Iran.
Also, seeds of three strains (Nos. 7339-7341) were given by the Department of
Agriculture of Iran, Tehran, to the members of the expedition. All strains were
classified into two varieties, var. persica with dense hairs on the spikes (Fig. 8)

Fig. 82. Somatic chromosomes of Henrardia persica var. persica (No. 7339) X770
Fig. 83. Drawing of somatic chromosomes of Taeniatherum asperum (No. 7065) X770
Fig. 84. Drawing of somatic chromosomes of Taeniatherum crinitum (No. 7064) X770
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and var. glaberrima (Hausskn.) C. E. HUBBARD with glabrous spikes (Fig. 9).
Both varieties were found sympatrically in a place between Ardabil and Tabriz,
Iran. Cytological obsevations of both varieties showed 2n=14, with the centromeres
characteristically terminal and one pair has a secondary constriction almost at the
end of the long arm (Fig. 82). The basic chromosome number of this genus is
x="7.

Heteranthelium piliferum (Banks et SoLAND.) HOCHST.: This species was
found in Tehran and Mahabad, Iran, and in Pul-i-Khumri, Afghanistan (Figs. 56
and 57). The chromosome number was 2n=14, consisting of one pair with a clear
satellite and six pairs with median or submedian centromeres (Fig. 75). A very
similar karyotype was observed by CHENNAVEERAIAH and SARKAR (1959).

Koeleria phleoides (ViLL.) Pers.: This species was collected in Pul-i-Khumri,
Afghanistan (Fig. 58). The somatic chromosome number was 26, with all chromo-
somes having median or submedian centromeres (Fig. 76). Avpurov (1931)
observed the same chromosome number in this species.

Phalaris minor ReTz.: Three strains were collected in Afghanistan (Figs. 59
and 60). Actively growing root-tips of this species contained an unknown brownish
red pigment. Chromosome number found in the root-tips was 28, as also reported
by Avpurov (1931) and others.

Polypogon monospeliensis DEsr.: This species was collected in Kandahar,
Afghanistan (Fig. 61). The chromosome number of this species was 2n=28, as
found by Avburov (1931).

Taeniatherum: Two species, T. asperum (SIMONK.) NEvski and T. crinitum
(ScureB.) NEvski, were collected, the former in Pakistan and Afghanistan, and the
latter in Iran (Figs. 21 and 22). Both species had 2n=14 in root-tips (Figs. 83
and 84). The same chromosome number of T. asperum, described as Elymus
asper (SiMoNk.) HanD.-Maz., was found in Argentina by Hunziker (1954).

Others: Cynodon dactylon (LiNN.) PEers. (Fig. 62), Eragrostis sp. (Fig. 63),
Paspalum distichum LINN. (Fig. 64), Phleum paniculatum Hups. (Fig. 65), Setaria
verticillata (LiNN.) P. Beauv. (Fig. 66) and Sorghum halepense (LinN.) Pers. (Fig.
67) were collected during the expedition, but no cytological study of these species
was made because of the lack of germinable seeds from the original materials.
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Fig. 85. Locality map of the species of Bromus

@ E. buonapartis var. buonapartis A B. Danthoniae

O E. buonapartis var. sublanuginosum A\ B. racemosus

(D E. orientale A\ B. Commutatus

@D E. distans A\ B. macrostachys
Literature

Avpurov, N. P. 1931. Karyo-systematische Untersuchung der Familie Gramineen. Bull. Appl.
Botany, Genet. and Plant Breeding, Suppl. 44. pp. 428.

CarnanaN, H. L. and H. D. HiL 1961. Cytology and genetics of forage grasses. Bot. Rev. 27 :
1-162.

CauDERON, Y. 1958. Etude cytogénétique des Agropyrum Francais et de leurs hybrides avec
les blés. Theses présentées a la Faculté des Sciences de L’Université de Paris.

CHENNAVEERAIAH, M. S. and P. Sarkar 1959. Chromosomes of Heteranthelium piliferum HocHST.
W. L S. 9-10: 42.

DarriNgToN, C. D. and A. P. Wyrie 1955. Chromosome Atlas of Flowering Plants, London
pp. 519.

Hunziker, J. H. 1954. Estudios citolégicos en las Hordeas (Gramineas). Rev. Inv. Agricolas 8:




Gramineae 135

0 50 100 200k m
O M A |

AFGHANISTAN

o KANDAHAR
A ®

!
PAKISTAN

and Eremopyrum collected in Pakistan, Afghanistan and Iran

A B. madritensis
A B. brizaeformis

A B. secalinus

99-104.

Kiramura, S. 1960. Flora of Afghanistan. Results of the Kyoto University Scientific Expedi-
tion to the Karakoram and Hindukush, 1955, Vol. III. pp. 486.

Marsumura, S. and S. Sakamoro 1955. Karyotypes of diploid Agropyron species. W. 1. S. 2:
19.

MaTsuMURS, S., S. Sakamoro and T. Tarroka 1956. Agropyron and its related genera. ‘‘Land
and Crops of Nepal Himalaya ”, Scientific Results of the Japanese Expedition to Nepal
Himalaya, 1952-1953, Vol. IL : 249-253.

Myers, W. M. 1947. Cytology and genetics of forage grasses. Bot. Rev. 13: 318-421.

SARKAR, P. 1955. A karyomorphological study on the genus Eremopyrum. W. 1. S. 2: 17-18.

—— 1958. Cytotaxonomic studies on Eremopyrum. Canad. Jour. Bot. 36: 539-546.

SteBBins, G. L. and F. T. Pu~x 1953. Artificial and natural hybrids in the Gramineae, tribe
Hordeae. VI. Chromosome pairing in Secale cereale x Agropyron intermedium and the problem
of genome homologies in the Triticinae. Genetics 38 : 600-608.



I“Ji‘!‘ll‘l‘i

q ‘eQL 61 81 7 ‘uedio0) — L1eg I11L ‘aavag g (‘Sany) wnopalls wnipodlyonsg
— 7 7 192L 7
69 81 14! 7 ‘Yauewue(] — ueyeys| 9002 'SAOH Saprosnsdue snindadopy
— uery ‘Lreg — ueIyad J, 8002 2z
98 4 L4 L00L 7
— v % S00L v
— 7 7 ¥00L v
m 14 — 7 7 €002 7
2 — 7 7 2002 7
m . 2 ‘luzeys) — Ieyepuey] o0, | 4P ms.wumﬁm.ﬂ. Mom.zﬁqv suagas 'y Aiqeqoxd “ds “y
= € o | uejsiueySyy qeloy - ueweT | $20L | 7
E 89 e 1| @ | 2 £20L P
m —_ 7 4 2g0L 4
3
2 - 7 ‘1IBg — UBIYR ], 120 LHOTY (ANIT) wnioydoydra *y
M 96 | < ‘Iiqepy - zlqe, P10 7 7
— _ 14 7 €102 _ 7
— | » ‘Lreg - ueIydy, | 2T0L K
— uery ‘fery] — ueIya ], 1102 (&) 'aavag ‘g (ISOH) wnipauiajus uo4lgossy
.QMM%MU ) . ummmwh 201n0g _.mww sa10adg
"ON 231y -owoIy) =93[[0)
9 uel] pue uejsiuey3yy ‘ueisiyeJ ul pajod[[od
= JBIUIWEIS) JO JIQUWINU SWOSOWOIYD PUB IDINOS “ON UOIJII[[0D ‘sardadg *T d[qe], papuaddy



137

oL

Gramineae

q ‘BT

Se

L2

62

1€
0€

82

(4

€2

71

¢l

€1

1T

)8

91

1

02

14
14
148
vi
14!

8¢
8¢
141
45
149
14
148
149
148
148
14!
148
14!

4 4
4 4
4 4
4 ‘eIRISY - IA®[YE]
7 4
uery ‘ueyeJsy
4 4
7. ‘Lrumyy--nd

2 ‘qey) by - ueySmyyse],

|

* uejstuRy3yy ‘unyy--ng
v ‘qakrezay — peqeyey
i 7 ‘zuqe]y,
V 4 ‘uelya,
uel] ‘ueyejs|
uejsiyeq ‘uewrey)
| 7 ‘Koyyp = peqeye
4 ‘ued1ox) - 11Bg
7 ‘11eg
7 ‘erelsy

Y 7
4 ‘[iqeply - 1Ae[yed

6ETL
8€1L
LETL
9ETL
281
181
SYIL
YiL
TL1L
0LTL
L9TL
991L
S91L
€914
1912
1L
VEIL
€ETL
121
€11
(4397

7
7
4
‘SANY SnSowaIvi ‘g
4
NNIT SI1Suajtapoue g
7
ASA( SAYODISOLIDUL "
Vi
%

4

Vi
NI, (asuq) avoyaund ‘g
Vi
Vi
YAAVIHOG SHIDINUUO0) g
MHXA\ 70 "HOSI S1UAOLIDZI4q SNULOAT
Vi

7

B e mmm———=S S

(panunuod) T 9[qe, papusddy



R R A

S. Sakamoro and M. MURAMATSU

138

6L ‘8L
18

q ‘eLL

12

€L

4]
15

6¥

Ly

<

92

av
v
oy

6¢
8¢
L8

€9

SS

29
LT

8¢
14!
82
82

82
82

82

4

82
91

14!

ueay
uejsiyeg

Vi
uejsiuey3yy
uejsiyeq

Vi

uejsiuey3yy

Q2

ueay
uejsijeq
7

uejstuey3yy

Vi

4

4

Vi
uey
uestuey3yy

uery

‘Zl1qe], - [IqepIy
‘uewrey) - g33end
‘Lumyy-1-ing
‘peqerere( - [nqey]
ﬂmﬂm«%o - B3Ny
‘luzeys — reyepueyy
‘Ieyepuey]
‘PRYYSEN

‘[1qep1y - zLqe],
‘yauete( - Ueyeys|
‘ueyejsy

‘uewey))

‘tuzeyy — reyepuey]
‘redoyy

‘qereg - [IqepIy
‘Iyeysyag - 11eS
‘ryeysyag

‘[Iqep1y - eIesy
‘yysey - Ieswey
‘umyy--ing

‘BIRISY - 1AR[YEg

LEOL
1€02
0L
VE0L
2€0L
oL

(4402
8€0L
9€0L
SE0L
€€0L
202L

€IeL
g1eL
112
12gL
TceL
2eIL
0v1L

2
HOVASG 72 'dav[ ('NNITT) 2jpjuaiio i
INSAAN (HOOY] ")) Suvisip i

4

SIAATAly ("90¥(]) WnsourSnupigns “IeA
ISAFN (*ONA¥AS) Siivdouonq i

4
7

4

Q2

2

D

s1740douong “IeA
SATN (‘ONTULG) S2740GDUONG UNALFOUMI AT

*ds s175048D477
ZONN, snotanyvp snukyy

4

Vi
NNI] Dip4owols S1k00q
NNI'] Snipuiyoa Sninsoudr)
sudg ("NNIT) %07£200p uopous?r
NNITT Snuifpaas ‘g

‘SANYH sSnsowaoIv4i g

(ponunuod) T 3lqe, papuaddy



139

Gramineae

9. 8S
W
|
SGL 2€ W
_
|
m
s |
9g
6
Z8
8
L
9

92

14

14t
14!

14t

148

14

14
14

4!
v

uery

uejsiuey3yy

4

N

7

uerp

7

4

‘ere)sy - 1ae[yed
Vi
Y
‘aunyy--ng
Y
Y
‘PeqRyER

‘ueryay,

‘ZLqe], - [1qep1y

4

Vi
‘ueiya ], “13y tdag
‘zuqeq,
‘ZlIqe ], - [1qep1y
‘UlAzZeys) — ueIyad J,
‘ere)sy - 1ae[yRq
‘LIeg — URIYD,

‘ueyeysy

(4542
261L
161
SS0L
¥S0L
€50L
250
1S0L
LEEL
9EEL
GEEL
VeEL
1veL

6€EL
8€EL
€EEL
1€€L
€81L
Z81L
1812

Vi
Vi
suag (“TIA) sapgoatyd vi4a1a03
4
Y
Y

Vi
"LSHOOH
(CaNVI0G 72 SANVY) wn4afiyid wnijoyuniaafy

4

2

4
@Iveany 7 D) ('NASSOVH) 2w14429D1S “IeA
a@uvaday] g ) (‘ssiog) vois4ad g

N

2

2

N

D21542d "IBA
auvaday o D) (‘ss10g) 0215494 DIPADAUIE]

NNITT SO4n&py “of
7

NNI'] 4031012 DINISI

(penunuod) ‘T Jqe], papuaddy

R s



S. Sakamoro and M. MURAMATSU

140

€e

(44
12

L9

19

65

14t
14t

8¢

8¢

uely
ue)siuey3yy
7
7
uejshieq
uejsiuey3yy
uelj
uejsiuey3yy
4
Vi
V
V7
uely

4

‘leaey]
‘umyy--ind

Vi

Vi
‘lueys) rezey
‘IeyLrey) - [nqey]
‘aediox) — 118§
‘Ieyepuey]
‘Iqep1y — eIesy

Vi

‘eIRISY
‘LIeg — ueIyd ],
‘ued1ox) — 1yeysysag
‘Ieyepuey|

7 ‘yey) by - uedimyysey,

uejsiuey3yy

ueip

‘Lumyy--nd

‘AR[qed - JSEY

¥90L
S90L
€90
290L
1902
TI€L
182L
1S2L
S¥eL
1442
EveL
(4442
1vel
€LTL
cLTL
1L2L
162L

1sAFN ("EHMHOS) WNjIuILd X
2
2
Y
INSAHN WNAIGSD WNAIYIDIUIDT, |~
sud ('NNIT) asuadaipy wny34io8
‘anvag ‘J (NNIT) 211011490 Di4iaS

-asa(] ("NNI) sisuaipadsouous 0304104

‘SANY wnpnoung wnagyg
4
Y

ZLAY AOUIUL STADIDYJ

NNIT wnyoisip wnipdsod

(panunuod) T 3[qeJ, papuaddy



