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COMPARATIVE STUDY ON THE MICROSTRUCTURAL
FEATURES OF ACHENE SURFACES OF ERIOPHORUM
AND KYLLINGA FROM CHINA

LIU Jiangiu
( Bioengineering College , Fujian Normal University , Fuzhou 350007)

Abstract The study on fruit coats sculpturing of 7 species of Eriophorum Linn and 6 species of Kyllinga
Rottb using scanning electron microscope indicated that 2 types of fruit coats could be distinguished according to
ornamentation of fruit surface and micromorphological characters: (1)reticulate and (2)reticulate — tuberculate .
The latter consists of two subtypes according to the number of tuberculates in lumina. In subtype 1 the
tuberculate is one in lumina, while in subtype 2 tuberculates are two or more with satellites. The resulis indicate
that the ornamentation of the fruit coats exhibits a high micromorphological diversity and complexity. This paper
provides important data for the studies on the relationship and phylogeny among the genera of Cyperaceae.
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1.1 HERH#E

HRMHABAIBREFERZEEYARTRFECPE)NBENFR, PR PENZREFEYHER
FrinAE(IBSCOMBRFHE RZAEY T BEEHEYINFE (FNU) R, BiEfinFsRE T .

1.2 H &

MEHHE FRTRBMRE, SIRASEHAERBN D ER T BERETREKBBRNES BRSF
ARFEERL S min, REER, fREZRRBEE A ZYRE HES  BRIAEGETHANERTHRER
BEL CAVESEFEBEIMESEBEE, BAHY S-570 M B FREME TWE B, S F R
R (MBI BREES), AW EEFHE(2 )RETABE, RESHHHERFAHERTSE EFES
AL R B E 20 kV.

2 &R

2.1 ¥FPFEBKBRRBERIEESRUMIFEERT ~ 1)

2.1.1 ¥WFER (Eriophorum Linn) REHFKEF . BIE R EHERE.1(1.30~2.75) mmx b
(0.35~1.60) mm. A=k , BE—HY,AEL. REHARBABAZFBE, BRI FE R
Wi, EENE A, BB E)REE FRAMNE =80 4R . ARME,BE)REEH KD ERR
& JERE,ATEERHEY, MBRMER . FH . MEFNEK. WEHARR.

2.1.2 7KIR ¥ ( Kyllinga Rottb) RERKEE WEE.FEEME . KN R 1(0.85~1.55) mmx 5(0.53 ~
1.03) mm, B 28, RO R PR . AAERBAGRCBEAEFRE, ARTR. MBERE S 80, &
RAE-RURREINERA , HELQHNHESHE L FEERAVBENHRER.
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) F—MRNAE—HRRRE
(HRRERFE, MFEE, ARRERB LR -

BG)E—MBRHAE2~4 P RAF—HERER
BRI BEKERE,1(2.45~2.75) mmx 5(0.45~0.65) mm
G)REWNHEREWERE,1(1.30~2.45) mmx 5(0.65~1.60) mm
(OFRAERFERAMRUAATE, BREE d(2~3) pm
(ORI KA AFERAHM KA AT JBIRER d4~6) pm

(MRELFERE, KWEE,1(2.20~2.40) mmx 5(1.10 ~ 1.25) mm = -eereemremeeneene

(DEZEBE,BWIE,1(1.30~1.45) mmx 5(0.60 ~0.65) mm
(DAERE &, R MR
B)RABRKEF,1:6=2.4:1.0

(9) 15 B JEE ZRAEL S , ELITOROIR ZE78 , 20 B L RER , WM IR wveeeveemeenermeeneenaeneaneenannas

O)RBRE T8, MEL4H--
)R WEEXERNE,[:6=1.4:1.0

(1O)FBEAMBRMY, BAETRZE — DRIRZEAD v s s

(I0)RMEHE MG, BEREEE, EHEY
()R RN ,1(0.85~0.95) mmx 5(0.70 ~ 0.80) mm
(M)RAWHEF 1(1.05~1.55) mmx 5(0.58 ~1.03) mm

(12) B LEEE, PSR BUR SR IEZE TR GGYG vv v rerrerneereeraenenessaeneneenenasnes
(12) BT BEE, FUS M, BURSGRIEIETCLGYT oeveererrerrrnraneeneanienasnacnesnas

« AEEWFE E. russeolum

e MEXAFE E. comosum
(4 PR R, A B BRS W BR R T BR A BRARIE  -oorveereeeessennsnen

BE# FE E.japonicum

- HIFEVFE E. gracile

-~ BEXWFE E. vaginatum

BMEWFE E. latifolium
- ¥WFH E. alpinum

B KIRY: K. melanosperma

« S SKIRW K. triceps

B SR K. cylindrica

~ GMKIREE K. brevifolia

BE KRR K. squamulata
B KIRMR K. monocephala



EASHREYEH 5%

172

* (o1Emonel yumyosssry “57 1de0Xe ¢ S9JE[NOIR(M)-SIETNOTISI ST I(E} OY} UI STE0O ML oY,

AE\E.;_ Jreq v@_w*% +¢ ¢ AE\E.AM v@_w* +7 ¢ AE\E.E Emﬁ v@_w*mﬁ + % x

Y150 5 YhBK I O Bor e T B N YR I OC ) TG g wamposspd g ]

(ad) aempun AQySis SABOUOO XOAU0D N N
. 0L°0~SS°0
sl 98 e | o | o |0 B P -
e S suoy PR AP | 1o Suorqo Aprowmy | wmpofuoy |, 30 U +7 X paod0 18 — L e
e DO | NN | T | (sL'1~o0g ) | AeE6RE | T
SuwiiBuofioy YHE ko BB Tl e 89°1
G 3 deomaf MOEE BB , B W=
Hd)¥LT ON WAL~ Sfg[upun 18]} wonoq . .
A. :m«oﬁ:%wumm Z1 Wnnosaqn) ueamiaq s AnyBrs ¢[euogexay A[MoLEU omiq (sc W~2 MZ 1) [epios iy
oy ~ | SI[IBS ‘96BY A1 UL PIIOLISUOD 10 WBEns 10 oq it I —dr _ "+
m:wﬂ%.mvﬂwwv ApuBe ‘@ o (§ ~ v) p ‘Hooms .Buuw.wo ruoZexay A[1B9 T M— M umgpuId te x T w g -ofim
iy @ (ST~ 01 B 1 B e b« o e " (org~ogg) | HEM T oy
S [ B ¢ O R YKL € ~ T R B HE o SRS © 06z =
b ! B WS - v)p B WE Y | BHCEAE N LT
aaBouoo ApySis I
"W L] ~ Z] Swn[nossqny wNﬂ:%:: 10 B[ WoNoq snonotd xaau0d Aniydrs (09°1~SH°1)
Ammv. UOMI]  QOUBSIP I Wy (¢ [YsTs < [puoSexey ApemmBorn _ suoout .N pue B | +¢ €1 wmp
A.W_rmm ) ON ~ T)p *BULWN JO SIUSD UL WIN[NOIIGN} 10 yBens 10 Buoyqo ApBaN ) ¢ [rews mem :sa8po sory, ~ X paio p: T | —wdoa
ourg Bury- T~ ‘yjooms pue [[EWS . ¢ uLIojTum ¢ YOIy, & N C G E Bl + a7 ZAHEE N
( bouer woA(L] ~71) BB W = O [ril B By %8 7 ZLY ¢ = T |(0r'T~0T°7) q
ERI | oo B bt AR HEEE g s | D0 | E 06z
) (i el 8 A [ B T ~
. ‘W ST ~ § WN[nozeqn)
Am.mw%.w%:% N USOMIIS]  QOUEISIP Yl ‘SE[NoseqN) *re[npun 9ABOUOD WoROq (08°0~0L"0)
10100110 Jo do1 18 { ~ [ 9SO[NONMSA ‘9€B] ST ¢ mLrofrun ‘Teuodfjod Ljremndawr ont, ont, SL°0 04, wrnol
Aﬁmuﬂ :w.w i UL PIIOLIISUO "W (g ~ §)p "B ¢ 9eBuory 10 Buoyqo ApBaN na ) na ) + X M_M_M_MQ gt T | —uodof
(T | sy sy, G0 HE | BB AN AT g 7 (s9°1~op71) | A &
PR | g e KB R | TRRAC B | T I £5°1
‘@ (9] ~ 6) WNMozqN UM 9ABOU0D * X9AU0D e
(Ad)88TC ON | sousistp oup Jussqe siyreres ‘w (7T ~ “1yBrens AnpyBrs wonoq 89q T PUu® Bf 1 +g (st mv.wm 0)
Suofuen() ueq) | gr)p *yooms pue SFaE] - AxEup ¢ uLIojTUN ¢ SuI ¢ [puoBexoy ApemBowt | snonoidsuoo | :safpa saryy, % Suorqo T WNSOUI0D
Qi oqou R ACIN I - B er(3: 10 TRU0SEXSRY A "t E iy z~czg) | HES [T "
(G Fuwpix | -6 MEB BEGGHE T | Y BE | AR Al | 2w | Am— | ‘0 [0ST7%0
(Tr~on)p " HHKUY ' —w M M BB XL =
. W KT
Awm.wu@.wm.mz - o1 wnaseqm uoonseq soumep | SIONUIS Aigs | aasouoo wonoq woq | foanep g pus (s5°0~5¥°0)
) | T o sn R WS | iy, | paden ooy | om0 | wy sompns | 050 | guomg |, | oes?
uouroN : A AL : : i R v moyr 1 :so8po sary], i i AE g
G | s g -1 | e g RS AEY T Y| g E 4 (sLre-sv'e)
T EHR | el Yk N[/ € ~ aF - N HE ] V4 o — ’
ooty | AN G L s U | gooE B | INBACE AR Pl 562
oEmoeqny, W X Yk B | Mg 5 [y eummT W [y Sennadd a
Ioyono g oepuaddy sedpy 1mojor) adeyg |e1Elq | sewedg
WAS 19pun sonsueeIEyo [EordojoydiowooT)y umi /g X g
A& x | . kA

BUIYY) WoI] FurhAy pue wnioydony usomiaq samiea] (eordojoydiow iy jo uosuredwioo Iyf,

« WA ACHE T HEL R

T

T 9L



173

TR R R MBS R R I

MoK PEHEWTE KRS

28

(€0 1~66°0)] o EA @
(ad) comer na ona ony 86°0 opyd | b
(£T899)°ON | ~ 9L wnnosqm U3eAjAq 2oumsp quoy oniq ppydaoouous a +7 x —avonow |6° 1| 221
“nui)) usy oy w (11 ~ ) p " 9% ‘o[durg oppydoouow -y pjpydeoouous "y . oppydooouous “y (SS 1~S¥°1) - wionbs
@MIN Yrsuuny ‘w0 ~91)+ Hi[E b4 051 Y ¥
(1L0 Jowysoony | B “w /(11 ~ 8)p ‘X B — (®0~55°0)
AT q8noz AxSrs ®o XoAuo - d
e T R coumap oniq sopodng G | oo dio Apprs w0 ey Yl |\wondma g - o DM
= N oy} ‘osBq ol ur pejmsucd Apydis - quoy Apawou Jo [Bu0FEXOR . 1S95Pa oM, + AME | T A
PMSTIIZ D | e g) p -ooms <opfuig . B 1 WOA | ey g (ST'1~50°1) b
(g _( JBuopSumns i z ‘ orofiasq "y S B EpR @ HHE Y .
6 ooy | 07 - 00+ LB B AN LIOE AN ‘EE ol
\hf (o o T wA(g~9)p Bl — (08°0~0L"0)
(0sd1) W ) ~ g1 Wnnossqn veamy uLojum SL°0 Em%% ¢ orof
(G ION | -eq coummp oy ‘oweq oy U PRI | ysrensoury onq ona N +7 x mm%w@ ’ 1| T4
rouIg SuByz g D | -uod ‘m /(g ~ ¢)p "[EWS ‘ SIuIg ’ Doupunis - DOLIpUAD Y | DOLIpUID Ty g Al : .
ot | oo -0 B BTwa | TEOLY P N (s570-s3°0) | Hig b
Tt ey | R W AR~ S)p I —
‘WKl ~ 8 . d 8°0~SL°0
WONOIE|N] USIMII( QOUBISIP QY ‘man] ) SABOUOD qloouws M:M.”MME XOAU0O (s 08°0 ) . voup
A:z.mmvonw.oz —nosoqm jo doy 10 SIwOTIIDA M ‘T aEBuory ~hEosom_ .1:%%6; o mem t508pa om], + X ﬂmom_mm_m% | -ugho
uBnNIET ury - . 3 b 4 [MOMIBU JO [BUOSBXSH - 4 .
1)p "qoows pue ofw] a2 ¢ k T~go 1) | #
Awm& wuum._.:h (81 - vD)p ‘W (ST ~8)d HE ¢ Egmg oA R 3 mﬁ ¢ E%wwﬂlxmm Am~ 1 . 80 ﬁv .
bk JoerT | g g v B — 3 0 I AYNNEAENY | N N atl
T W AR~ PP BN
axueo ur
(osa1 e ) W T pareaspe Asnonordsuoo (€9°0~€S°0)
o ovig ~ O] WO[UOIeq] USGMISq SOUBISIP uuopun P —— 8570 omgq | _, DuLads
Susyz g 'O ot} ‘98Bq SYL UL PIIOMISUCD "W 57 (O J-—m.ﬁbm ‘Yory[, | ‘ySnos monog - EuoFExey IBoq YIm onyy +g X sdoowny ] - ouppous
.Nﬁmw ) ~8)p "Woows pus 93w ‘o[FuIg v d-VNVAY ApBou Jo [eUOSENIS], % =1 sdoopsg ~y (09" 1~02°1) y I y
UBUIEE] ) .S%Amﬁ m.@* E TR R B 0e’1
&) ~00)2 B[ B TG R R TR0 R B B S
unosg (o1 ~8)p “BiMY“—F B “ A B N T8 2 B B )
d XOAU0D | (S9°0~0S"0
(0sd1) . - eyenpun Ayss yloows sarorzadns snonor .
GX V0N | comap ot <oy o v pommmos | | so wuns “[puogxay Coeom | PE B L 8e 0 Auotqo |y |
ous WML ™D | (1 ~ 6) p -9 ‘ardug waofu ‘owSuory | Apweu 3o TeucHerer TS Yeog | 1$98po o, * | AES "y
Gas) (ST - 0T BB BHHRE | WREWER 8ok S W BT | Wik (71 ~s21)
{eUeH TWA(T~ 6)p Y — TN B | CAENIEAEY | il | ‘EE Y se't
(gg bepusg e A0 0-09°0)
- p— g
(Ad) 616°ON -~ 6 [MJOqN]  USOMIS]  QOUBISIP omwa_:% =M_ i Sﬂwﬁhzmﬁw it B Z pue yjoows (9 €970 . dip
umouyun el D | oy <ouou 0 moy soyrerEs -erEmATaqM &o: o snonoidsuos 90BpINS +z % ploa0qo | -, I umugdy
E_N._u Jo do1 18 fuenuead .wﬂ " z_.mw_w@ s Brens ¢ yorg, [PuoBExey A[mosTEy P 1:s93pa saIy], (Sp"1~0€"1) ANA[E q
5 Ay~ 6) ¢ BB . AR AN | 2EE | ChEM A -
mex) X e WRE ¥ G 8€'1
ooy g | SIS B DA | e s | F e E— =
opmoloqn, @ 3 Yk BF | "N & [ sumy W R | oFmpuaddy so8py ST adeyg |omEg| sewedg
A WAS 1opmn sopsuopmmys [eoopoydomotny gEy | B @ .88 o e T
P I & ¥ A oW oG W W B OB 2T



174 MRAEHRBEEY ER 5%

3 W

BMELATBRESWNER, BIR A AR, B RE ()R E 4 8t F BIR 8t . (1) B & (9E)
REG G &S FRABRERN, - E SRS, BRH MR HENEGE)REE=WS AR, BT
FE—FRABREENEEXARTEMERMEYEX T4 HNEATE 0, B AW TR, %8RS
EE—FRFNAEE—-HEREE AREFAKBRREN SR RUKEHTFERNAEBEHTFRE(E.
comosum ) (B i 1:2)F1 B %8 FE (E. japonicum ) (BMR 1:3)% b, F .2 IR 05 TF 20, 3% 0 2 i 9 BR A0 Y 3% 10
R KPNEEH—TREMYN EE—-NBEFE 2 MU EABREERENMERAEYMSHEARA R . QFH
FFEWFE(E. gracile) (B 1:1) BB LW FE(E. vaginaum) (B IR 1:4) . EH E8 F B (E. lodfolium) (B
I:5~6) LA BB FH(E. alpinum) (B IR 1:9)% . (2)PARE M A H L, BB — WM IRAFEAR, NERE
LA BEWTFE(E. russeolum ) (B 1:7~8) .

LR MRERR B, AHERBANN 2 E5EEFERFANIBEHASZREX S0, RETHEEH AR
MESRTEERMENTERMABEN TENAEW FERR A ENIBEERERBERAR
KRER BHEWHRRAHFENM BELHTAR. DR DMERE HH RN S BREESERMEETR
BEMFREANLIEEWTFENAETEHTEYNSINE TRRAGANBRESAWH . Z2REE . XRPL
WRANERS IR ZBEARTENRIAMYSAREMAE FEFKEREEYREZHEGREAR,
HRBEBRESSW ZHCNMEIMEVARNEB B TEANARAEHZE, EFNR,HE  BRELENE
RKDMEREEE-RIAUBESHRELEA S, FRAEREX H FRBEA RN ESE, WENZ
AZES o) X 3

HKBREBEAHLE, EWHTFEBMOGRRE TS, KA R, A WA TR RNERE S8,
REFRGHBBEZRSTRRAZ AR EME NP EERAMFR  EELEHENOHBBE LB EE
EAZBHNREEHRABREBETAMEANFTES .

FHFERBSABRRBEERKSHARA FELAESAZCXAR,  EREENE , HEREZRMHE H
MEHE FIRMERZHN=0E, N2, B8 -RNRFHEREESE/MERMEY MG, BE
BARROR,NEFIRE, HAIARNERESSN  EE—NRFHNALANBREE, HAES TR
Wiz, PR BRRA R B REXR . FAXER VRN HE.

B AXARTEREREARLAERTALR ERSHARRAWANXH ERRTRE AN .
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1 R B
BRI LAFFESF RN FBIRE, x 15005 2. ABFEHH FREMPERS M, x 15005 3. HEHFE
B BRSO, x 15005 4. H B8 T R A PR IR M, x 10005 5~ 6. WM LW FEMMBEREM: 5, x
1500; 6, x 4000; 7~ 8. LI BE B FREM PR : 7, x 12005 8, x 40005 9. 2E 55 F F 59 BB R 8 : x 1500.
B 1 1. =3k 7K 0% 9 B P AR S0 : x 10005 2 ~ 3. BRMF 7K 48 03 B R AR 804« 2, x 100053, x 30005 4.
VB T 8 K R Y PR R ER B4+ % 100035 ~ 6. 48 7K 85 A ) U 4R 8045 ¢ 5, x 130036, x 300037 ~ 8. B3k 7K 88
B REDIR S0 27, % 130038 x 25003 9. 5 8 7k 45 i A R 988 R G0« x 1000.

Explanation of Plates

Plate 1 1. Reticulate — tuberculate ornamentation of E. gracile, x 1500; 2. Reticulate — tuberculate ornamentation
of E. comosum, x 15005 3.Reticulate — tuberculate ornamentation of E. japonicum, x 1500; 4. Reticulate — tuberculate
ornamentation of E. vaginatum, x 1000.5 ~ 6. Reticulate — tuberculate ornamentation of E. latifolium :5, x 1500; 6, x
400037 ~ 8.Reticulate omamentation of E. russeolum :7, x 1200; 8, x 4000; 9. Reticulate — tuberculate ornamentation of
E. alpinum , x 1500.

Plate [l 1. Reticulate — tuberculate ornamentation of K. triceps, x 1000; 2 ~ 3. Reticulate — tuberculate ornamentation
of K. melanosperma :2, x 10005 3, x 3000; 4. Reticulate — tuberculate ornamentation of K. cylindrica, x 100035 ~ 6.
Reticulate — tuberculate ornamentation of K. brevifolia :5, x 13005 6, x 3000; 7 ~ 8. Reticulate — tuberculate ornamentation
of K. monocephala :7, x 13003 8, x2500; 9.Reticulate — tuberculate ormamentation of K. squamulata , x 1000.
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