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WE: YL (Stachyurus himalaicus Hook. f. et Thoms. ex Benth) MEHERD Fi&k M)
BAAFESR, 5 EE” B QUZR. B, LERL. AThwER BERR. &%
18RI Crossomataceae %) M MERGEFFIEEAT T o, FOBRE L T EERGSFEFFIE 0] 845 0 -
ERIEZ, RPN, LR ERE. AEARE, 23 2R EHMAHEEA
M, HERBGLFTHIE, WRAHZ, M THARBES M AFREE, MRFIUF AR
WEATEHED, R ECAR A 4R MBREIA, Wk, FErRL, RILBN. S BREH
A BBRCREAARRS, FRIRE, WHEBTA R R RAMEER FAERME TR E.
BEEAER SERMRNERIE, 5S&LERNXRAEBER, W5 IR FERRPER L B L&
FHIX R E, BAEFIEHE R X #F Nandi 5 (1998) BRI HEY ERLS Crossosomataceae
HIHGRRE LR, (BRI TS RAEEFRE L INREE TR FIERE 032,

KR BReY; WEEYNE;, REFAR
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The Development of Male and Female Gametophytes of
Stachyurus himalaicus and Its Systematic Enlightenment

WEI Zhong-Xin, JIN Qiao-Jun, YANG Shi-Xiong, WANG Hong, WANG Feng
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Abstract: This paper deals with the formation and development of both male and female gametophytes of l
Stachyurus himalaicus and a comparison of embryological features was made among Stachyuraceae and its
related taxa such as Theaceae, Actinidiaceae, Clethraceae, Staphyleaceae, Violaceae, Hamamelidaceae
and Crossosomataceae. The embryology features of Stachyurus himalaicus may be summarized as follows.
The wall of the tetrasporangiate anther comprises the epidermis, fibrous endothecium, two or three middle
layers and glandular tapetum, with a wall*formation of basic type. By miosis, the microspore mother cells
undergo simultaneous cytokinesis and ~o result in the tetrahedral microspore tetrads. The pollen grains shed
at two-celled stage. The ovules are wnutiopous, bitegminous and crassinucellate. Both the inner and the
outer integuments take part in the formuation of micropyle. The nucellar cap and hypostase are developed.
The chalazal or sub-chalazal megaspore is functional, developing into a Polygonum type embryo sac. Em-
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bryologically, Stachyuraceae is more similar to Violaceae and Hamamelidaceae, but the families of Clethra-

ceae, Actinidiaceae and Theaceae seem to be more stand off from Stachyuraceae. The progressively sister m
relationship between Stachyuraceae and Crossomataceae as well as Staphyleaceae, revealed by Nandi et al.

in 1998, is not supported by embryology.
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WEFTIER} Stachyuraceae B2— R WAFEH MI/NEL, NE 1B (EWILRE Stachyurus), 10 :
~ 16 B (Br53k, 1981; HERSE, 1983). %R LUBKSE S AEEBHIIEFR Pittospora-
ceae 1 (Siebold & Zuccarini, 1835), B, HEMWFERROHLBEZ, HHAGMNEN
—HARBES ., ANERILNBEERPIS FHEYTXRGERE, FEAWMHARMRSE: —
B SIAR, BRI S IUEE P HILUEF] Theaceae S EFMEDLEL Actinidiaceae $2IT (Gilg,
1893; Cronquist, 1968; Dahlgren, 1980; Thome, 1992; Takhtajan, 1987; 1997); 5 —FH I :
HiAK, B S E ¥ H P AKX FF Flacourtiaceae 5 2 € Fl Violaceae 3= 2  ( Melchior, '
1964; Takhtajan, 1969; Cronquist, 1981, 1988). MAb, WA % FHINNET R 54 2% :
%} Hamamelidaceae (Hutchinson, 1968) F11##} Clethraceae i, & if, Nandi Z (1998) "
ET rbeL PR R R BT TEDFFRBN St T 1 BELRRNSER—

TR Crossosomataceae HNAAGREF, #1MH SHEMA Staphyleaceae KAZBL FR . Cros-

sosomataceae & — 40 TILEM /MR, BHMAFIWIRBEREMNAE (Melchior, 1964), {
BEERZEIXFRTHBEREZE LA B MERXEH K EHHE Rosales ' ( Brummitt, '
1992); HIHMBPHYRAMEERL, B FHEMEANLETFH (Cronquist, 1981), |

ERFIE AR L F R SR AR RFE T R EBEETIRN RAE R ERANE
Bk WETHIERHIERGEBF A A S A oL f3E, {0 Mathew & Chaphekar (1977) XFsPFEET
1E S. chinensis, Sato (1976) 1 Kimoto & Tokuoka (1999) X =F A AMEHF L S.pr-
aecox AT IR F IR . AERIAFRAE L, EHFEPEEFUAZE I NHEKK
PYESHAHTHRRE AL S . himalaicus SATNENGRETRIE, STER— B WRTET FERH IR 246
fiE, FF#EE SHRER WA RFIE LB, IR B 1R RS B R EHIESE -

1 #ES5H=E :
PO HEST I ( Stachyurus himalaicus Hook. f. et Thoms. ex Benth) RH ZHEHBI1EAE £ XHHE )

th, EUEFRA (F56%5 2000 - 4) FERTFHEASEEABEY TR AEDRANE (KUN), RE ARG 6HE

RIAEZF ISR FAA B EREE, CBRFIBK, “HESH, ¥RaoEaE. 4, KB4~ 7um,

BRAIRARER G, B4 GATY, RIS, Olympus PM - 10AD S35 B 085 F B REAH '

2 MBER
2.1 MELEE

FAEE T AETEE 4 M TRAM . A EVMMERRES, MV —BEEE, N
A —REE S B EA S AR, BERANMSERTE, 4 THABNHK 3SR, 1
BEBRIURMINE . FEISTE 4 AR KRR R TS —E b i s i, RS N
AT RT3, BRASBE, SNERA RGMEKE, N2 PSR, WA % 5

[
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HMuak s 2, TRNIMNKAEESZE (BT - V). SMRAERLE RS —K, BHE
ENBERI—Z 2 NIRARGZEM R AR, BAS — TR EZ, X2HN
R FERIRIZERE ZH . Y/ TE P Rt EZRE R B 2. MM E & L2 R —
B 5~ 6 ZHMMAR, HANERKKA: RE. A=EREE. T2 (2~3 24 RA#H
2 (ERT: 2). BEMBEMBREES LAY RE ML, BIE 2 Bt 28 g AR
(BT : 10). ZAZNREFEERINAT , AR Y) a5, FH7ENYIm B
M BE F IR 4EME (R T : 10). 2t 2~ 3 2R, MM EtE M TEERY
JRZ . JEkMmp BT R wr ik R gkl (AR L. 10). REZABEHRAHEZ, 5
RHI Iy e, RS R EMMB IR, MM TR R JRT, SUEZE ARk
BEEE R, i, B3 & (BRI : 3), MMETFa ke A 2R AL, H
JFRHZ I A, SRR e 2 An RRERT (BRI . 10),
2.2 IMNEBFEXE

1A i A0 MU IE A 5 R F0 S0 AR AR R K A 1 2 e R0/ FD BRI /DR T
BAMHEY) B, MHRWE (BRT . 2), LEZEH T, AR, BT
b, MM EIRTRE, RIS — R REHIE s mi A%, (B AT a e 7 2 (ERR
[:4), FERAREERMEE (B : 5). B, MEZE~AEMMEE, JER M
K ER/ ML TFEMME (ET: 6).
2.3 HMEFENES

FE—25BANK/METREE ANEE . BRI TREH, A UWZ 0405 i g
M, MG, AEEEERE, (KRR, BB 3 NUE (BRI : 7)., PREFER
— AR, MR RS BING, @ — KB 4L7RE, BER—1DKHEFRM
FOFn—" /AR (AR T : 8) . EMIRUAART, iR K, B IR M AL FH A Y
Brpho, EHLIHCRERER (B 1: 9).
2.4 BEMEHELRS

EBRFIAAPEERg (BT . 11, 12), HPRERg sk gt (ERD: 14,
15), {BARBRBER BT ABREE, S KON CE, NIMREIREER 2" E
BRAL (IR D - 12). BROE, BREBRLOLER, fiEHMER.OHL 5 HE BER O E FRBRE
(FMRT: 13),
2.5 KBEFHEE

TEERBIE B FRY, BROFRE Tt — iR, fmEARER SN, B
BRSNBE AR, AMUL — vk R, A T A S AR (IR T . 14),
VAL G APk BTSN, AR 3~4 ZREHEM, BRERRS (EKRID: 14,
15), SEHAAMREZEB YR TFEMME, (BRI : 15), KA FEAMBEE - KRINE
Rk, K& g b sRfLm RS (BRI : 16), & AmE K4
PEESRTE AR, BRFLu B A ARSIME (L, A E R R AR —KE R
KRFIOGE (BRI : 17), ARERESREERILE A=K (BRI 18). H#E#¥H
HF, BAWMHREFRADEERAE T, MILVASmEERBET (EKRD: 18).
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2.6 HRHER

MHEET SR, BA & Mathew & Chaphekar (1977) {RIE Y 7E H E FE W5 fE
TR S AL T & R HE . THRE KT F40d 3 WIESE A 4y 3 MRRIE =% (B
BRI 19). PURE (BARI: 20, 21) FMIAZKE. RAKEEGEE LN (BRI
22), BRI AT HIREY, AAURATH 3 NEY, HAMREB R, R
MERE| 7 ] - Bk R TF A MENINS (BRI : 23),

3 iFie
3.1 HEDERBEREFESFE

PEEE S SEREMEFENYTE (Sato, 1976; Kimoto & Tokuoka, 1999) Fith HFE
4k (Mauritzon, 1936; Mathew & Chaphekar, 1977) AHMr, Ho#f HERC &m0 lof & & it
B, —NARTETFREENEERA MEF oM 2Rl WikiE . ¥R
S A B AT B & B Y B IR G RR AR oY LASESE Sy . DUSERITEZY, ZYREIE AT SO SR
BRI, fERE R . AEANEE. 2~ 3 RN EMAHEREAR, REEF, A NEA4ER
I, BREREE, /MM 2R R R, /N F O SR 9 HE 9 R DO R
Tk BT O —Hi BT MREREIAE, XBReE, JEBRO, BRIl . ShEREatRME, H
BOERRERR, F AR S SAim e, RN, (f I PR g & AR
7.

3.2 HRREHIUAEMESFRTR

WERMNESEEMRERBFPR (Davis, 1966; Johri 58, 1992; Tsou, 1995, 1997;

BRI AR, 1995), FEVWHRISH "iESL” XX MAEMASEEMHEUME (£ D,
N FRIERMABEIRING , & “E%" KREZREAFEL, HH Crossosomataceae 2]
FNEEFAHIE AN K 2 ~ 3 2R R ATHMEI TR RE | 2400, k.

MK FRERMEA T DERE, B RILIRI ISR ke, #EkO, WA
O, BARSNHE, SETERMRAIER. WREIMERCEEIRG, BREFLH NBRE
FA, BARHOE, SEYTERBAERENAFE, ELEILNSEWIEREEREY R
%" KEfh, EXRYSEVHRBONEML, BT £RF A SmIE B T RRIES, — .
HWHERFRER AR, B al W, M H BT LR RS T R & B R R
X)F, BUTHRSEERMERRAEE. HiR, BT ERS£EHERMN LR BHEEER,
Johri % (1992) iR, FEVAERLFN R S R F 2RI S S 2R .

Mathew & Chaphekar (1977) BIARE SKIT TGRS LR . KRFRf1S 2
MERAR, INETER SRR LR EBE . MR EE 7 X B ARER BBk g
2. BRI . REERTE TG . A 2R SRR, s b,
B 7 R XU B AR X — 4 RAE B A (UFE X B R s BIsh, e sR AR nE o e
KER T, HEEHWE, WERRAKESBEENMESLRBEAT, R 1965
F, EEBEMMREGME (Camellia oleifera) WIERHAHIZE, Tsou (1997) FHIRMER T 40
WM§(CMW%M)%ﬁﬁﬁﬁﬁo%%,%%%ﬂ*ﬂ@%%ﬁﬁ@ﬁéﬂ,H%ﬁ
MW, REREN EFERAERMFWERNE, LA PHIBIBE—&, BRUE

Yy -
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WEW L BEH I N AL AR JEE (Kapil & Sethi, 1963; ® 15, 1965; Mathew,
1978; XUELEFIKE 2L, 1983; FRKHE HIE, 19865 Tsou, 1997), {HIEFHE K MLZE
B ETRBHTEER TR AER, W7 XERER Prenaria s. 1. KfFE Schima .
EWMFTB Franklinia . ¥W& Adinandra. 2IIRHJE Cleyera FIR & Eurya % (Mt HERIE K
%, 1995; Tsou, 1995, 1997)., Mathew & Chaphekar (1977) Tt iBiH T LRI IELH
HIFI AT SE R R R E, 28 TR S LUARIETERK¥ L0 —LBH B xR i
(kL. BRILW—LFEE), EmAH “ENTERSLUENNXREE" WEE, y
Nandi % (1998) 3R MIMEYTERL S Crossosomataceae 55 7 35 45 7 T 45 48 1 I B Ho 42 32 '
ZHRZELZRBIREB T Kimoto & Tokuoka (1999) FF IRRE2F LI K Fb By % 80| 2 1E 85 ) % !
#, BX—ZHMHEEARK. HH Kimoto & Tokuoka (1999) FHE A K ET LRI STE ;
A FBOARNSER HE%” WAXEEBME2mH LR, ERRIIMMRFRERY, R
fa2F L, HEIERLS Crossosomataceae BRI Tl MBI A RE W IE RS £ R 42 ~
%}, Crossosomataceae (1255 [ BEFIZLES 2 d R AL A 2 ~ 3 JRANMALR, EBRE 4 (75 !
FETiIERHY “iE%” KR, RALUERHNEREVREAXEMEBE (Tsou, 1995)], ‘
BRI AR TR, WAKOCHEWIRE; BHREANYZE RE 24, pilF, &
FARREMRE, XEHFSEDERAR., R, BEFIERERA A X HF Nandi %
(1998) W/ RHIFETIIEFS Crossosomataceae FIIHIREE X %R, {H Nandi % (1998) HI4rHhas 5
TE—ERE LNABE TR FIESER XFF. M Nandi % (1998) M XE ERTIEH, :
BHAEEBEKLUBFETIERE . Crossosomataceae. 2 WiilHFE. KX FFL. HEFF4£ L ERE S '

TTE 1 6n 2 BB 3L (rosid clade) b, TR MERCHIILZFL, SR BER R L HIRLHER

ARTE S X (asterid clade) L.
3.3 AEEESEAES
A EILTFIARRXETAER Y, BRI BHEY . R, mER% ,
(1983) KMENILRHEY WL BAABMA MEA B E ., BMiIEEBE0H 6 MK EE ;
e, AEERAREREN. BELE: BXLEEWHAE, (BN EE o4k H S 4%
F M FGEE (2001) LAPESETTE TS, MBS HT TIHRARRERISR, A
UER TP YL I DR TE, X B FRZ A B F e s ThRE st e . T4
IR B IESE T X — B4 ‘
TEPEEE T IER SHREREE S, MR R B EHE THREMR S, SEAPHitnec ;
BBIF BT BURRT, BRERM R B NAL TR TN B, SERBRITEH—FK KA
B, RUFBEEARRETIINAR . K2, EDREMEY , M1/ ML T 4000 A3 |
SNBHIHEIRIBE (B : 24), AEERE, BEERSHWIEHE, B/K, ©F :
EEINNSMEMBROER, BANEDRANESR . HEEENE, B/ ETFSHMRITF
WRIBALRTAEE ST 0B (BIRR T . 25), FADEM, PN EFHMPAEES S R FIER
ATRETE THHEENERRL, REREEEEREREST.
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B hit 52 BA

BRRY 1. BHIEZSY), RS 3 -4 2EZEE,; 2. EEBY, REPNER AR S 2E2RE; 3. £ ;
By, ML SMETAE 2 MRZENAREIZAE; 4~6. EHTARBEIBOSINE; 7~9. ERTERES;
10. RBIEZIRY], REBIEH R, BHNERE, GAEBEMNLFENEE, BRGNP EMERE; 11, #4K2k; 12.
R “2" EERFL; 13. BROE (nc) FIARZRA (h). (1-9, 12x600; 10, 13x300; 11x200)

BT 14. T KBRFHAM (me) REZHEM (p), WERBKRE; 15, KBEFEAME, N, SABRBERE; 16, X
MF o, 17, KRFRAHE, BPSRLSHKBETFEEIR; 18, =i, RIEAAMIIREXRAT; 19. —S&nE;
20~21. FEUA, RUSHTE; 22, RAME (ac: REHMK); 23. ZHEME; 24, TEEMASEE TN S41H; !
25. DHAEMEZE AP A IE R R AT T IR 2, SEE T RRIBME . (BE 19 x 300 M E A% x 600) ‘

P R T N

Explanation of Plates

Plate I Fig. 1. Transverse section (TS) of a young anther, showing sporogenous cells and 3 — 4 layers of anther wall. Fig. 2. TS
of an anther, showing early pollen mother cells and 5 layers of anther wall. Fig. 3. TS of an anther, showing pollen mother cells and ]
the tapetum cells with 2 nuclei. Figs. 4 — 6. Meiosis of pollen mother cells. Figs. 7-9. The development of male gemetophytes. i
Fig. 10. TS of a mature anther, showing mature two-celled pollen grains at shedding stage, and persistent anther epidermis and fibrous :
endothecium with degenerating middle layers and tapetum. Fig. 11. Longitudinal section (LS) of anatropous ovules. Fig. 12. LS of

an ovule, showing the microphyle formed by both inner and outer integuments. Fig. 13. Nucellar cap (ne) and hypostasa (h). (Figsl .
-9, 12x600; Figs. 10, 13x300; Fig. 11 x200) r
Plate  Fig. 14. LS of a young ovule, showing two megaspoue mother cells (me) and the parietal cells (p). Fig. 15. LS of a
young ovule, showing the megaspore mother cell and the origins of inner and outer integuments. Fig. 16. Megaspore dyad. Fig. 17. ,
Megaspore tetrad with degenerating microphylar megaspores. Fig. 18. Triad of megaspore, showing sub-chalazal megaspore functional .
Fig. 19. 2-nucleate embryo sac. Figs. 20— 21. Successive sections of 4-nucleate embryo sac. Fig. 22. Mature embryo sac (ac:
antipodal cells) . Fig. 23. Two embryo sacs in one ovule. Figs. 24 —25. Pollen mother cells in the functional female flower. (All
figs x 600, except Fig. 19x 300)
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