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Table 1 Species examined and their sections

A # @ o
Sections Species Sections Species
Scirpus « orientalis Isolepis . setaceus
Trichophorum . rosthornii . pumilus
Baeothryon -
« planiculmis . distigmaticus
Bolboschoenus -
. strobilinus Blysmus . sinocompressus**
. trigueter Eriophorum**# . cOmostm
Schoenoplectus
S. tabernaemontani

& * SEERY (963) M« RETS #—%.
Note: Referring to Dai lun-kai (1963) and ‘Fl. R. P. Sin.’ Vol. 11.

g SRSk EE e — .
This name is from ‘Fl. R. P. Sin.’” Vol. 11.

w5 R
The check genus.

Hes—EAeR AR RAREAARBENES, HREMEHERC Sect. Blysmus
BB BEE R , IR ZE R R ER fE i EFH A ERER T HAE , XA EEL 4 EH
RS E, EHEEBENET,ER R EFE SN B EER TR HEo Sect. Blys-
mus Al Sect. Bacothryon MRRZEMIA EMRIEAR, R4 B ERENTE, BERE
BB, TR BHER, BIRHBMAE, IEEHE 4, Sect. Bolboschoenus F1 Sect. Schoeno-
plectus FIMRERHBEZETE , I R TR, FERRARR MR, Sect. Scirpus
Sect. Trichophorum BYRRGFRIETE, Eriophorum comosum Nees BYFRHZ55ETE , Sect. Lso-
lepis BUIE AT ST, BRBEIEEIA/NINFE 3 7R, B Sect. Scirpus F1 Sect. Trichophorum
RIZEAMEFAS, RESARNBABEEEZ, HERANMEHEEER. R KERKE
(Sect. Bolboschoenus) HhE/NEIWE (Sect. Isolepis) K1 {45,

TEMAREEADERED N —RIELES (B D JMNEFERIR, FE AT
WHEEL, B 1 ANER R E L, 3—5 1~ E AMEROREESL, LK A B AR
BELr, BB A/ NEAE Sect. Scirpus FO0 Sect. Trichophorum [E|YTHER b, B & H KX
HBEDERAEDRENER, (HEHFIEITE —2 (55 3)o Sect. Bolboschoenus Sect. Schoe-
aoplectus 1 Sect. Blysmus BOFEBYRIEEA (35 BUKLLE), HESBEMTER B (30 B4
KLIF)o mABITER B (Sect. Bolboschoenus) Hrfm/NgY (Sect. Isolepis) K1 f£%,

R A B3 et RO AR R ST A L, I 1, 2 B B
MEas B EALRY Sect. Blysmus 7EFEFF A EAERYE, RIEFAFRER, MAERAL
A TIRMIEFERFEM 4, Sect. Scirpus FI Sect. Trichophorum AR FAIETE AL
AL R IR NED R R LN S HIEMEAE, RESERNBEARAESNIE, £H
ERERIE L WENBEERRNEN. RBARATER N ENERSHRES LRZE
FHE—HL A AME, Sect. Scirpus M Trichophorum [FiE—%, HE&HAKE KA
BRER. MRS EEMEZNNLEFRUNERYE, IFNXERERRE
HIEMRMGE 3), AR — 1R IFAMERE, TTRP I HRBREEEN LRER,

e 2 .



x2 BEREESEN
Table 2 Morphology of mature embryo

\ R : s | EEESA R '
aracters e ‘ g
4. ovx Iglfaﬁr {;’Lag? E{Eadijlﬁ;: bloaits Sheath of | Disposition of section
GERIpOY E s cotyledon ' | showing both radicle
Sect. & checl\ “and plumule
R LE T . - ERT IR
Schoenoplectus | Mushroom- | Lateral, not Baal Baleas On the broad side
shaped protruded < RSPICHOUS | of seed
g F A= e - ’
Bolboschoenus @ I I v il I I BLE
s itto protruded i1tto 1tto itto
; FEARIR itk L' | [ BEE Ak
Scirpus ® Top-shaped Lateral, Ditto Incongpi- Dittp
- cuous
“Tri R HE Ak F.E L
Trichophorum Ditto Ditto Ditto Ditto Ditto
LIEZ3IN =
i . Gl Ak H Lk [ E
Isolepis @ Exmibi Ditto Ditto Ditto Ditto
e shape
Eriophorum ?jf?ﬁi- H_E Ak Ak H_E
comosum Nees P Ditto Ditto Ditto Ditto
shaped
PEERR P23 Lk .k HE
Bacothryon & Top-shaped Basal Lateral Ditto Ditto
' TR AL Lk Lk g hlpstaion
Blysmus & Rivet-shaped Ditto Ditto Ditto (s?l(lile t:fe ;Z{fow

* €07 SEREE, Plumule
‘e’ SREEHR, Radicle

[1)

~»

1. Van Der Veken ZEXI S ERHEYZT ZHTHERM L, RETRERAERS
R RE A RAFBEREDIE BT A, MIAVREER () XEHXE,
RE A L EEREH, RTHEY, MBRKPERE (Juncelus). FFHEIE (Mariscus) R
WEE (Cyperus), BWBEME, T &FHo BRITNADER PR SR EREN RE

* 3 e
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Table 3 Size of spikelet, scale, anther, style, fruit, mature embryo and pollon

R IR BRI EE K ek REE RERE KXE | EBR
\ Characters | (%) | (BH) | @F) | @R | @ (%) G
A0 Spikel et | Scale Anther Stylei Fruit Mature embryo Pollon
F £ length length length length length length X width length
Species | em | o) | a) | m) | G (mm) (um)
S. planiculmis 13 7 3 7.5 3.2 0.8X%0.6 50
S. strobilinus 13 58 118 6 2.5 0.8%0.6 54
S. trigueter 10 3.5 L5 4.5 2.5 0.7%0.6 40
S. tabernaemontani 1.5 3 1.5 4 2 0.6%0.5 38
B. sinocompressts 7 4 3 6 2.5 0.3%0.3 35
S. pumilus 4.5 2.5 2 5.5 1.5 0.2X0.2 29
S. disttgmaticus - 3.5 342 5 2 Bie 0.2%0.2 29
E. comostum 6 2.6 155 2.5 2 0.4%0.1 27
S. orientalis 5 15 1 1 0.5 0.2X0.2 28
S. rosthornis 4 1 1 i 2% 0.6 0.2%0.1 29
S. setaceus 3.2 1.5 1 1 0.7 0.2%0.1 25
+ 3 + + - “+
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B1 EFESERSEE
Fig.I The Occurrence of Character States of Infloresence
1. Sect. Sci:rpus; 2. Sect. Trichophorum; 3. Eriophorum; -~ 4. Sect. Bolboschoenus; 5. Sect.
Schoenoplectus; 6. Sect. Isolepis; 7. Sect. Blysmus; 8. Sect. Baeothryon.
—+— ZREHEMERSLTEF Multiparous anthela; — | — HEF—kE HEMEESTERE Simple
or uniparous anthela, sometimes contracted in a head; —e— 1—3 INERILIRIEE Head of 1—3
spikelet;  eeeeee BAHz/RN§E Solitary spikelet; -—---—- TRIRTERF Spike; EHEF MR The lowest

bract leaf-like; —~— ZEIEFFIR The lowest bract culm-like; — O — FHITEFE 8RR The lowest

bract scale-like; A EJ 1—2# 1—2 bracts; A FHHAH Many bracts; ® FEFE 4 Terminal

inflorescence; O fEFFEMILE Pseudolateral inflorescence; O FPRIERE Indefinite inflorescence; o &
PRIERE Definite inflorescence.

A9, AT OB R4 _EROBCR IR , BT R & BAOIR IR, BBV S HE, RIBX—WA,
ZBMUR 5 AETNE. ZRAKIE Erophorum WIRSEERBRE S LW ERK
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Fig- 2. The Occurrence of Character States of Spikelet, Floret and Fruit

I. Eriophorum; II. Sect. Schoenoplectus; III. Sect. Bolboschoenus [IV. Sect. Isolepis; V. Sect. Tri-
chophorum; VI. Sect. Scirpus VII. Sect. Baeothryon; VIIL. Sect. Blysmus

—o— M TREE4% Scale entire at apex; —eo @ — N TREHZER Scale lacerate at apex; — | —
B E 1 Z&Bk l-nerved scale; —|— 885 R 3—5 fk 3—5-nerved scale; —+— =k Fruit light;
—++— B Fruoit dark; ——— NEE/DHIE Few-flowered spikelet; —— /NREL % HFE Many-
flowered spikelet; O RIEEH] Bristle glabrous; o RIEBLEIMR Bristle with sparsely -antrorse spi-
nules;  m MIEFHBH Bristle with denscly retrorse spinule;  © B2 7 A fh Fruit ribbed on
faces; @ HEITHEEEHR Fruit smooth on faces; & NEEFE Spikelet dark green; A MEERIE
{8 Spikelet yellow or brown; B /NEFIMIHES] 2-ranked spikelet; . S /NBEARNEHES] Spiral spikelet;
o' #E#E 3 Stamens 3; o HEEE 2 Stamens 2;

F R RRESE, M RN EL . Figure showing number of bristles, M showing many bristles.

/N, ] % Sect. Bolboschoenus, Sect. Schoenoplectus, Sect. Tsolepis, “Sect. Baeothryon 7
Sect. Blysmus 433337 BJ®; Sect. Scirpus FI Sect. Trichophorum EA HEE SRR
W, TR —Bo TERE/IN /INTERIR 32 T AT A MR B /IR 8 P S i RO B B B
R BRI B 5 B T R B S SRR, M IE T A RIS & R i
2. A EREMAIRER: & 7 A BB 9 MIn 38 (Onagrad Type), {HIERIEELH
Ak B, Nijlingappa 45 (1980) &2 TRIAMIBIIEER REREEERR
W ERL B 14 20 6 Fh 28 (1) Carex B; (2) Schoenus B35 (3) Fimbristylis
%l; (4) Cyperus #l; (5) Scirpus %; (6) Bulbostylis %, ﬁﬁjiﬁljﬁ}ﬁi?&, Bolboscho-
enus [JVEEJE Scirpus %, Schoenoplectus FYIEHHE I, (B E WA AR | Scirpus I
Trichophorum §J JE J& Fimbristylis 7, Bacothryon [fJ & J& Carex #!; Isolepis 1 Erio-
phorum FYRETEIR AR, {H#A[J4%] Cyperus Rrh,  Blysmus RO —H AR, WAL
Blysmus {EH%XRBMP LI MIEM L ERMERIRIDE, EEEENZEDVRE6
R RBETE AW (3 4), HIET Schoenus RAMFEDEREYRARETE &
R, FNERE 2 MARSXRNESEEMLHR, X3 (1) v X 5 T AR 3 R,
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ERHRAOERE, RBEEREN LRXEEL, AXHIAEIMNDEEEZRTH
REAL, W RETHRESRDAREAERBEHRTT ARBPEBTEFETREXR
RIZRYAFFHR (A Carex M1 Baeothryon), FIRNEHL, (H1SERREAIBIL L AR RIMIETS L

FHEDRE RS AL AR S AR, ZH1ERILE X T ENM R \BRXFXAR LR

AR
4 BEERRERSEH
Table 4 The morphology of mature embryo in Scirpeae
% e fr Disposition of embryo organs
i AR R 2F L4 YT RO E Ar AR 2R 7E Ui E s fr
x B X B HAR* Disposition - of the-section Phegosition of radide and
Types of Giiap shape -shcltwin both radicle and : plumule in the section
~~-| - plumule
embryography '
; FEIR
Plumule Radicle
PEERR EMTFHEE 4= EHE
Carex Bsceblor yons Top-shaped On the broad side of seed Lateral Basal
: Schoenoplectus B IR Ak 4 fusE
Scirpos Bolboschoenus Musbiroom- Ditto Basal Lateral
shaped
Scirpus : ;
Fimbristylis | Trichophorum TPf::.‘!fﬁ d EtJ: ﬁgil LmI-IiI
Fimbristylia op-shape itto asa ateral
: Cyerus A EIR Ak P S
Cyperas Eriophorum Ellipsoid Ditto Basal Lateral
FEPEERR
Bolbostylis Bolbostylis | Broadly AL B ﬁﬁiﬂ
top-shaped itto asal as:
*x TR ER TR HE *EE
Blysmus Blysmus Rivet-shaped | On the narrow side of seed Lateral Basal

# Note:; * £ B. H. M. Nijalingappa % (1980), According to B. H. M. Nijalingappa et al. (1980).
** FEA A new type.

3.1k (BHA%, 1987) BiGHAEM R HIAIIER E, Blysmus B— A 1R 30 4 g0 26
B, RRRRSEWNHFELREATER— Mo Wk 4+ iR, EREARBTHELTR L,
Blysmus SRR SHERBNAR, L EEBRERTNASAEHBE—$F R,

2N x ‘R

o ER BTSSR A > 1960, R SITIEMES, 113—114, B¥ iR,

M #ERRCER), 1961, MEEYE,E 11 %, 85 UKt

& BBk B, 1987, FEALMRK B METIE I M Fr AR sy 3 p T B B A 2 T, (6): 247—257,

Witkl, 1963, MEREERNYISFR H Bl =+ AE L CHE, 131—132,

Murty, Y. 8. and V. Kumar, 1967, Development of the Female Gametophyte and Embryo in Fimbristylis dis-
phylla Vahl, Proc. Ind. Acad. Sci., B, 65(9): 185—191.

Nijalingappa, B. H. M. and M. Nagaraj, 1980, Glimpses of Embryological Studies in Cyperaceae, in Nagaraj, M.
and C. P. Malic (ed.), Current Trents in Botanical Research, 52—58, Kalyani Publishers.

Shah, C. K., 1965, Embryogeny in Some Cyperaceae, Phytomorphology, 15(1): 1—9,
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STUDIES ON THE GENUS SCIRPUS L. IN
NORTHWESTERN CHINA
1. THE MORPHOLOGY OF THE MATURE EMBRYO AND POLLEN

Zhan Ming Yang Yongchang

(Northwest Plateau Institute of Biology, Academia Sinica)

In this part of the study, the morphology of the mature embryo and pollen is reported.
There are six morphologic types of the embryc in the Seirpus (s. 1) groups of the Northwes—
tern China. Sect. Bolkoschoenus, Schoenoplectus, Isolepis, Bacothryon, and Blysmus have dif-
ferent morphologic type of the embryo; sect. Scirpus and Trichophorum share the same type.

In all the groups, the section showing both radicle and plumule is on the broad side of
seed while that of Blysmus is on the narrow side of seed. This character is found in the sect.
Blysmus first time, so its embryographic type is a new one and called Blysmus type after the
name of the group. Sect. Blysmus and Baeothryon’s radicle is basal and plumule is lateral,
but the two sect. differ in the embryo shape. The former’s is rivet-shaped and the later’s
top-shaped. In other groups, radicie is lateral and plumule basal. Sect. Bolboschoenns and
Schoenoplectus share the same shape of the embryo, mushroom-shaped, but differ in the ra-
dicle, the former’s obviously protrudes and the later’s does not. 'The shape of both sect. Scirpus
and Trichophorum is top-shaped, of sect. Isolepis is dumbbell-shaped. In the check, Eriophorum
comosum Nees, the radicle is also lateral and plumule basal; the shape of the embryo is spindle-
shaped.

The pollen morphology of the examined groups belongs to the common one of the Cypera-
ceae pollen, but there is a considerable variation in the size. The largest pollen is twice as large
as the smallest one. The pollen size, with size of the mature embryo is almost the same among
the species of the same sect. and between the sect. Scirpus and Trichophorum, but different
among the other groups.

The embryographic differences can be reflected on the gross morphology. Sect. Blysmus,
for example, which has the peculiar disposition of the embryo organs, has the particular in-
florescence. Sect. Scirpus and Trichophorum have the same embryography, and almost the same
morphology of inflorescence, spikelet, floret and fruit as well. Other groups have many great
differences in the gross morphology corresponding to the ones of the embryo morphology. There
are considerable differences in the size of spikelet, scale, style and fruit, which correspond to
those of the pollen and embryo size. All of these match the differences of the embryo morp-
hology very well, and these quantitative characters are one good and synthetic correspondent
with the embryographic differences.

The embryo characters are always regarded as the conservative ones and can show the great
divergences of evolution. So we agree with Van Der Veken on separating the genus with the
heterogeneity of the embryo morphology and suggest that the genus Scirpus (s. L) should be
splitted. Referring to the differences of the embryo morphology between Eriophorum comosum
Nees and the Scirpus (s. 1) groups, we can take sect. Bolboschoenus, Schoenoplectus, Islepis,
Baeothryon and Blysmus as different genus respectively take sect. Seirpus and Trichophorum
together as one genus. The evidence from the gross morphology and a set of quantitative charac-
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tesrs support the result, which agrees also with the idea of the present authors’ study on the leaf
blade.

There is a considerable polymorphism of the embryo morphology 1n Cyperaceae. It appears
not only in groups which have great differences in the gross morphology, but also in some groups
which are close in the position of the traditional Cyperaceae systematics. The same embryog-
raphy can be found in quite different groups. All of these makes the evolutionary relationship
among the embryographic types and its function in studying the evolution of Cyperaceae mys-
erious, so it is very significant to explain them.

The present authors thought that sect. Blysmus is a peculiar group through the study
of the leaf blade and inflorescence. This point of view gets support from the study of embryog-
raphy. In two kinds of disposition of embryo organs, Blysmus is different from other groups
of Scirpus (s.1.). The systematic position of Blysmus in the tribe Scirpeae is rather doubtful.
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i 3BT ¥ A& 45 #) Morphology of mature embryo
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1. Scirpus sylvaricus L. (X400); 2. Scirpus strobilinus Roxb. (X100); 3. Scirpus triqueter L.
(%100); 4. Scirpus distigmaticus Tang et Wang (%200); 5. Scirpus setaceus L. (X200); 6. Bly-
smus sinocompressus Tang et Wang(( X200).
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I—6. JRBIEEIK Shape of mature embryo (X30), 1. Scirpus sylvaticus L.y 2. Scirpus
serobalinis Roxbe; 3. Scirpus triqueter 1.y 4. Scirpus setaceus 1.3 5. Scirpus distigma-
ticus Tang et Wang; 6. Blysmus sinocompressus Tang ct Wang. 78, {ERiEd (HigH
8

) Morphology of pollen under SEM, 7. Scirpus planiculmis ¥Fr. Schmidt ( X 1500);
Scirpus distigmaticus Tang et Wang (X 2000).
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