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WE: BHET AERBERERE, T3 T 18 KIE Manglietia insignis {Wall. ) Bl. #0/-38F
Bt BETEANEFTLREESRW AR, A XEEHAE 4 AT, HHET-6
B. BRBHEEA2-32MHE; AARTFEESMSHEES RN EHEERNA; W EHF0r
AN AEEVHRY, BYESN,; ARERNNAI_HARRERE, FHHEETLER
EENUTEESBRTMFERS. EBHHEEEN 4.7% ~253%. BERAEREEBRK
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Studies on the Formation of Microspores and Development of Male
Gametes in Manglietia insignis

PAN Yue — Zhi, GONG Xun, LIANG Han - Xing
{ Kunmang Instune of Botany , Chinese Acadenry of Sciencesy Kunming 630204, China)

Abstract: The formation of mucropores, development of male garnetes and germination rate of pollen grains
in Manglietia insignis (Wall. ) Bl. were imvestigated in this paper. Its anther is 4 — sporangiate. The anther
wall is composed of 5 - 6 layers, epidermis, fibrous endothelium, middle layer [1 - 2 layers) and glandular
tapetum (2 — 3 layers] . Cytokinesis al meiosis of microapore mother cells i3 modified simultaneous, and te-
trads are decussate or isobilateral, occasionally linear. Mature pollen grains are 2 — celled. In addition, spe-
cial characteristics in microsporogenesis were discussed. The results of artificial germination of pollen grains
showed that the germination rate was 14.7% ~ 25.3% . The process of male gamete formation was not con-
sidered as an important factor responsible for the low seeding rate.

Key words: Manglieria insigris ; Microsporogenesis; Male gametophyte development; Endangered plant

EFEPFRARBRPEYERARNBEEAZTZ —, FHPYAKRDHBERNERER
Fo KFMF (1997) WEH T ( Paeonia suffruticosa subsp. spontannea) WHILE W, LG
FES . BHENEE, CESENERMBIHUEXRERFEMMFHEE TSR LG
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WA E TR LU EEREETIETHEMELHFRGFE, EEFEHFFEN
FHE. MEES (1998) B HMEEY ARBEL ( Ophiopogon xylorhizus ) W ¥R
R, EHEAE. KEEBNEBUH, SoBRENBEFUAE FRERAUFEWRRER
AR EFLAEERESBREPHERINT. PR, #Fr4dad L RFF kIR
MESHERSERBEEENSREFADE, BT ERPFURTHE (SF8%,
1988; FFiE%s, 1998), #84% ( Alsophila spinulosa {Hook.) Tryon ) AFFariE, HRER
FUrE s, MR RAFEBEFEREE, B AR ERSRTEEY ™ B ERE
HEESHZEMHMAERKENFEE (BEEF, 1990). B, SHARTHE BT
M F MG FBE .. OB R EmnE R EWE, NBEF (1998) HETH
THEHEEWHEEE, HEEMEHFIFIETRLMRIE.

FIAEARTE ( M. insignis (Wall,) Blume ) BRZRKER, BEHHRERPHER
AR R, MR EBSE. pHARESMABEAENERA - CHEX. ERE T
EEESHTHRN, MERAHSH, FREEE D, B TEESFENEARTASEAR
sk, aEAENEFEENZACERY. ¢ (FERADAaOET) PAEE=RFAHF
i (FHE%E, 1992). EHEYRECRINRE, EE5FRREL.

EHFAEHERAETN A AFEEREREFELTURKBRTFREREREFER
FRFEITRBFaEACESHFERENEER, MUBEAIHESHNREREMSSE, FafEst
FEBEBEREFENTH. ARESRRUFTELHERFIEE. EXHARENMHE
FRENBEFERTFHNHRER.

1 ##EFAE

R R o B E RIS AR, 19988 11 H 20 HFHRE, S8FH 11K,
ZI199FHFRI AGFEMEARE 1, EFIFE. BiK6~-843E, A FAA (502
FE. vkZBE. HEE=90: 6; 4) HEHGFEF. EBRUELATAAEUE, BE6~9 un,
PRI - HAEHHEH G R e, Olympus PM — 10AD XX S HBERESH MR, EEREE
B, RENFHRNMAIES, HESFLAMNES FEAETEERARITH LS.
109 TE¥E + 100ppm WIEE I AEIESE &, 20C T BHEHE . Sh/aRE., T 10 x 100HRET,
H Smm x Smm KRNI =BT, ST KPR S SR K LB R
W. TREH W, £HHXE=-FXEHE/ ERRLE (%)

2 MEMER

TAERZERTRAE, HE112~129%, K10~ 18 mm. AHEMITHE, ZHRFHE=
A, BT, BESI-65 8. BFESITs4~88,
2.1 HELEH

WEREZi8tIm EF, BAaR—-ERE, SEUNE-BaEA8. BELESH
HaAER, EH4 AR HBIESNR. 5 rRAaRTRSR, BRA UMY EEAK
R @AY A, SR T T RAMERSRER 4 ~5 2RO RHR A H A,
EMNZRIETELS LN, A ERARFLIAERKESHHAKR (BRI 1, 2) M
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Fr b EHESRES., AN T, HERHBEEEFHE. X (ERRI;
3, HEEMRA S RNER, PR ERARRENIER., SRS PR E R
B, BF#iT R, AERLEE T, NEBY I ARE. HEASE, R (1-~2
2y AEER 2-3B). AEERRIESREE (AR 4, SA=ZRHTEMm
HWEE R, ORKEMNRERHREE. HHEREGRAER (TURFEF, 1993; HELX
%, 1990: Canright , [953: Hayashi, 1960; Hayashi, 1965; Hayashi . 1966; Hayashi , 1984;
Johri, 1992).

B2EIHPE, MTFHEARAEERTE, PEHARCEFHERIE, A5 EHK
ik, WMERE, H RS, Y88 o e, PEMRILT 2BFEE (ERI: 5. 6,
70, “EESRERE, HEEZHRADER, NEHARESENE, NS0 N R
HEA4etRinE (BRI, 8). 4 A FAIJEFH RS, M TR | B, BB
. AP, R EENMT--REENE (BRI 9).

2.2 MRAFEERSERFELE

SIHEREREEE 1 E NN BTACHbHREERYEE . F2FE3 B LA, mEH
MR ATARE I, BEME, HAEE, WRERE, AEITENMEFSHBENIEE.
AR R, RARFGEEE, ARKESAH (EERIL 4, TR
R AT (modified simultaneous) . HEHRE [ KoM THRE, @A LSS
., AEEAREMAEE (ERII 1, 2, 3, 4, BEF 2RI TEE, Bl 48,
MPEHREELEHN, B 40K/ ¥, Hayashi ( [960, [964, 1965, 1966, 1984}
& Jobri (1992) TEAR2JA ( Magnolia ). &FI& { Michelin ) TIRSEMKIE ( Liriodendron) T #F
W E X M T A RRRY A . AN AT A B RS BRRE 3 R 3L
AIBFIE R e EE . HESI AN AL T (decussate type) HIZEH W FRTE (isobilateral type),
LI EHEAREPIE (linear type) (EAK L. 5, 6.

SRFIEM S ENEEAFRBEMNEE (FEN. 5), QIAMESERERLFEN /BT
MR, @RI THRP S, dfmut (ERL 6 MEN, 7)., MEAM
FHBERLBE PR IPARR, ARENEDS, i EREE AR TR (EE
M, 8), BFEE K FiRHEMNK, HRSEME, AR MR, ERmRnai
RHFFIMMA DS, AR THRERARLY, FAEMEE, EHE, FES (BRE
1. 7; BERRIL 9y, BF., AFHYHBREH-FF R, B - TEERERS R IEHRY
BT (ERI 10, 1), Z—-RFMEBETAIERZRF IEKRIRS,

BERNRAM/ BT ARREARYE, SRZEFETELIN (BRI 12, 13)
BT RKHNEREN T EER/DWERE. e, MEZAEEAERE, TSl ms
B AYFERWES (BRI 14), MEREFENERS., WRESHHE D, THERKRS
R e W — D TEAEEAR, FETEFRERSBRET (BRI, 15).
TEHAEBZE, EHEHRARE TSN, KERMWELR F &V - AR ER R
23 MEATFERIEFHMERS

HEHRERY, PRREPELUFAEMNBER/RML, ([ K4 kg e o
B, () EHEHBEBTRE, (3) BEMRIEPHT_EKE (BRI 10, 11
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Table 1 The development of microspores and fonnation of male gameles and the enther wall
WEELERE (B) Swucture of anther wall (layers)
ANHY T A AT B & O R R (127
Development of mcrospores and FH (1) FEAE (D) VE -2 H;Ek (2-3)
Middle
formahon of male gametophiytes Epidermis (11 Endothe — cium (1) Tapetum [2~3)
lavers (2 ~3)
M Wbt
WA i A AR T HE rectangular, . ;
mE Primary al
Primary sporogenous cells tangentially B panet
elongated
HBE WEmt. FEERWEAME  EEWEmE SR ammmi
ol o O e rectangular. reciangular. rectangular. tectangular,
Secondury sporogenous cells tangentinlly tangentially tangentially tangentially
elangated clongated elongated elongated
BB WAE  ET AAmK IR EA Lot T
v FLOF GF H OB I BH reclangular, rectangular . B £ inmer one )
Microspore mother cells tangenttally tangentially layer beginning poygen
elangated clongated o degenerate banueleate or
roultinucleate
B et ER Wm 5h1 B BEWE, H
W RS rectangular, ¥ rectangilar . . \ P EF dense
Meiosis L. 11 tangentially tangentially . cytoplasm.
elongated elongated degenerated closely arranged
s, e 3
e wame 0 T mmem,
m sy % BF HE reclangular. FIREE dense
Microspore tetrad tangentially mcta.ngul.llur. degenemteld-. cyloplasm,
elongated tangentially ooly remaining closely arranged
elongated trace ’
HHE., &b
., WHELAE
¥ mk % 4B FOME
BE R T e B flattened . i
Uninucleate microspore beginning nestly totelly begianing to
radially degenerated degenerate
degenerate
elongated
T FR] 8E AR o — s ) .
TR BT B %4 EE % vetica EERR xERE
2~ celled pollen grains totally degenerated  wall band - like ¥ Y
‘hickened degenerated degenerated

2.4 EMPFEXE

M REE, HRINTER2. AEPTFL, 7 10%%H + 100ppm T B 1H F¢

, MEAEEBEARENE, BEE A 25, 3%,
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®2 AIEAERNERE
Table 2The germunalun rates of the pollen grans

w1 } L2 *% 3

o A e R EWREL H AR IEST I EER RS RIS ERBEN

Jf . number of tetul of pollen mumber of Lotal of poilen nurnber of wotal of poilen

" T AT germinated grains germmnated grains germinated grains
pollen grains olen grams pollen grams

1 13 58 8 i) 10 k72

2 17 52 6 55 B 28

a 7 &0 2 6 kl 23
Bl tmal kK 17 16 109 il B3

WEE (%) 2.8 14.7 25.3

germunation rate { % )

3 itig

AEAER I ATE, HELEHMFDARKAIARE., HERE, P2 (1-~2
B) Mgz (2~3 ), BRRAHE. BhERr MRS S, N EnHEE» F
RAZEXEMEGHFE, BAHANHYE, SREERY TR, Xk 5 A2
B, AERABERR T HM. HaO¥EAEEERRD TEHEMSA: DRATENSE
Bl R4 WS EL; RIBRMEFAREERTEE, mMERR; ERRtmdBd, 4
Bl AN P gR T K TR, RELEN AR SRERE P ANRE., HER IR —
HEAREMTHAREFIARGE, LSHTT - SHFL0R. EEETEEHEX
D ERERBEFHET LW RECHOMNEHALEHETH -—FWHE.

HEASMEEVHDENMEE ST ER -, RENEBLH, FEHSESRT
B, DEHARKRY. SHEHNEM, EEE 99 F9 A8HT 11| MIEAXE RIS
., LELBE2 T, BELEGB W, EERTAMHTAR I3E, THEOCEREHTF
01795, ZEXHMM TLRESERLE T (5/0) =3.12%. XHERNEHERER
S5 HfFRBEETHAEERTRA LR & -FHEH I R TF-RIWNTEABIANE
—MRENE, HEFRNED, MFELIPANBRE _EERKN LTSRS . Eira
RFEAHK25%, HIAAPMFHELETRE-FERITH. A4 H A RDIER
SEMHEAWEALRS, AETHEANDA SRR, THEEARE, TUSRAEE
HHHB S SERER, BaitERta SR 1008, EHMNBEPEF 10mm , Y
B9 pm, 780 EESNE B2, LIS HE, SREERRRELAN 3555
556 Fi. BRAEWIHAR 14.7%, BREREMER S, BLEABREREN s W, #iTE
Bt H, fEdF Rt SIRERZ . (PrO) =1005. B, NEBTAB38BXE. MRTFEE
EfRTFERFEALY. AERWHAEAESHREEMEIEHRE. ETHEEFSES
¥, TFEPIE R L FAI R I R SR FHRERES SRS L GRS ERN.
B FHESERGEREEOES SRS
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B RE A
B 1~ HHEHBTE 1-3. REENNRMETFROTEMNR/: 4 THRL, HEmeg, pE 1243
B, SeE (2-38) M RFEaE; 5 MOEettozisssti, RBkMPER R ANBEE: 6. F9E
BARIETER, AEEMORT: 7. REEIETIR: L CHBEERE, cNENEERNEHELMEEE
9. RIEMB B WA ENELEM: 10~ 1t FEAREEERART AT EMAM, (1-2, 5. 10 x 383; 3-4, t]
% 271: 6~ 9 x 136}
B 0 1 BB, FEeM S, 215 M T RERERFEMER 234, FERESEFW L I
A KRN 5 Mk, TRIFBANEERNHFE: o FERAHEVNIE;, 7. fiADHEES BT,
B~9. WA THNAFF: 10 WMEEEEHAE AT 1 EERHBAET:  12-13, BESRPEH,
14, ZHERE, FEAEZEMNMBEER; 15 HBREKRE. (1~ 15 x567)

Explanation of Plates

Plate I  F~ 1. Cross section of young anther 1 ~ 3. Secondary spomgenous cells and development of anther wall: 4. Epudenms of an-
ther, endothecium, middle layer {2 ~ 3 layers) . tapetum {2 - 3 layersl and microspore mother cells: 5. Microspare tetrads stage . show-
mg middle layer degeneraled and {spetum developed; 6. Young microspores ; 7. Umnucleate mucrospores: 8. Bicelluar pollen grain
slage, showing fibrous \hickenings of endothecium and tapetum degenerating; 9. Anther wall when pollen shedding; 10 - 11 Secrmdary
sporogenous cells and microspore mother cells degenerate. {1~ 2, 5, 10 » 383; 3~ 4, 11 x 2715 6- 9 x 136)

Flate T  I. Dyad degenerate in meiosis; 2 ~ 15, Microsporogenesis and development of male gametophyte 2. 3. 4. Microspore mother
cells in melosis, showing metaphase [, 113 telophase I: telophase [F: 5 Decusaate and isobilateral tetrad; 6. Linear tetrad; 7. Young
mucrospores sheded from tetmds; 8 ~ 9. Vacuolate penod of wunucleate microspore: [3. The cell wall of microspores expand; 11, Unin-
ucleate microspores; 12 ~ 3. Unimicleate microspore mitosis, showing metaphase and anaphsce; 14 Bicelluar pollen, shuwiug the eell
plate: 5. The mature bicelluar pollen gmin. (1~ 15 x 567)
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