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Abstract Reported in this paper are the microsporogenesis, megasporogenesis and the de-
velopment of male and female gametophytes of the endangered species Adenophora lobophyi-
la. The anther is four-sporangiate with its wall composed of four layers: epidermis, fibrous
endothelium, middle layer and glandular tapetum of binucleate cells. The cytokinesis of mi-
crospore mother cell in meiosis is simultaneous, and tetrads are tetrahedral. Pollen grains are
2-celled at the dispersal stage. Ovule is anatropous, unitegmic and tenuinucellate with a hy-
podermal archesporial cell developing directly as the megaspore mother cell which undergoes
meiotic division and then forms a linear tetrad. The embryo sac is of Polygonum type. The
polar nuclei fuse before fertilization. An endothelium differentiates when the uninucleate em-
bryo sac forms. Comparative studies were made with the closely related and widely distribut-
ed species A . potaninii . No differences between them were found. No obstacle to sexual re-
production in this endangered species was observed. As a conclusion, no endangering factors
were found to influence the sporogenesis and gametogenesis of A . lobophylla . According to
our observision and the references on embryological studies of the Campanulaceae(s. 1. ), there
is no evident differentiation in sporogenesis and gametogenesis in this {amily.
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O, KIEFHEGECHREHET, RRETAEL. ARERPHEEEZE ARG N — KR E
. YEERTFAEREN, RENBARTIRET VRBEAER. BEHDRITDSENMET
RERE GETENLEIRS, ALAREFLRAERFAR: SHEMED ML, WRLEER,
XA SWERERAETE R EETR,

XS KOMIFRE B BRTEREE: RriibE; WS BHEH

s Aden'ophom lobophvila Hong F B ® H Campanulaceae 92 8 Adenopho-
ra. WEAFAMPERHCE, EFEGSG TRENE &) BOER =) S RERE KT
BE, (EHERMEMEERD, KNSR T NAFEHE, o F S mRA
5000 ke, HEZ @4/ MRAT, BEFEETARABRHEINEREAR, Rt
WERTENERTAEAEAN XX FEYFRESMERE, A XEEET
SHZEF R TR A R R FREATWERUE, M EEEEETIBPRESTIFE
ER R, IR S BOR I IR B AL SR R ] 2 RO TR

1 #EFHEH

BRI BOE S R T & A FNRP S A, potaninii Korsh. {294 M. P
AT T AR H B AN RR B B, MR E BRT P E R EREH IR
RS LM FAEHREREERMM M. ENMAEDHENSERS, ERAR
RERBME, B FAAREFRT. EREHEYT,EER 78 pm. FKWA-FAMHE
£, s RT e, 7 Leitz Orthoplan 88 F WLZE 3B AH

2 WELER

Aot MRS LT RS B LR, W& 70 (R, ¥ iJLREd
RLE AL R AL JF, ARHR AL SR TE, PRSI M LI P, EER R, HRRER
Bro HEEE S B BTN 4 BOAUEL M 30K 3, FHETA, PMKE, REREZH.

2.1 MEFRERBETHRE

ST RN 4 RARALE, MRE BAENE PEMPAHEE(ER1:1). &
22 FE /N0 £ 400 AR R B0 S A L e 5 8 2 S B RO, 0 01 8 A R A O LA
BEBIFHARE(ER 1:2), MEFHRRABMEN T LR EN PREAM. fFEH
Mo % 2 7R 5 FOE S HETT BB AR RS F AN B, S B R B/ ME FREAE IR (E AR L:1 ).
/N B R M R 5 S R v g R 5 B R TR I R (TR 1.3~ 7). PR MR HESI O 1
P A, 0T R A P 43 B PR BT L R (MR 1:8) . WK BREEMI BLR 46 T/ T FE A
i, 3 EAR R R M F A BACEIRE 1.2~ 8), BFIRBT SRR IE S R ECH M 2387 A
M J5 2 BRI 00 /AT (R 1:9) o FEE /NMEFHGE R BE R &, JOM TR 40 M W i 1
TEBTEER — M (BIRR 1:10~11), /MEFEBBMA SR, BR - PEFRARN— 4%
HAEERK 1:12), HERH, %ﬁ%ﬁ@%ﬁ@?%f%%%ﬂﬁqﬂ(@ﬁl:w)o TR

@ 3K3CHE, 1995. B2 . %%%P%Wﬁﬁj?&—'ﬁﬁﬁﬁ‘rﬁﬂH‘Hﬁf’i‘ﬁ(ﬁikﬁﬂk%)a
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Bk 2- gAY, B3 M ERFL(ER 1:14), E R MM 2, W T R0
B ISR TR T N B B R A RAE R — R M A R A R E R R —
HEAREAEREN, A—HERHE 23 P H(ER 1:3), ARGZEHJFHEE 4
~5 B
2.2 KAFREEMEFFEEE

BRI SRR E A, BB, MENATERESTHE. YELSEFR
NFLT VA PR A R R B LR b o4 1k B 700 D 40 D 5 R 70 T 83 0 OB e, ARG T
R R TS, FEA AR R R BRER, P — B ORA T, IhAf SRR
HOEMEL ., MEARASHRNERE TR AR TR (AR 1:15,17; BR2:23).
7E B o 57 (3 SR T 2 50 IF] — B B o gl R R A L % T T LAY T AN R P T SRR B R
(IR 1:16,) KT EHA BE SR 0RE 0 34, B A0 HEFUAY I 4 (R (IR 1218~ 195 BIRR 2:
24~28). PAHARERTLM 3 AR TR (FEM 1:20; FIRE 2:29-30), MEA R5HH—
AHINREKHT, FEEEE VAR (ER 1:20; BAL2:30). 2ERBEHRLIK
SEUEETE R RS (E R 1.21; BIR 2:31), WEKE(ER 2.32) EEBR—1TE
By AR, W, B ERERRHET I A R, R0 4 DR N A8 A R AR
& MRy 4 MR T A MR TR (IR 2.33~34) o AR Pty P TR AR
Fohde g B RE AR (B 1:22), SAEZBW NS, e
B4 BB, KRR Lo R 2 (IR 2,33 ~34), TEREH AT, 20 HFHHF—1
BiAngE, 5B A G SR, EHRBEREZERL, ERAGSHE 4~
8 A M B 3 T LS 0 B A s (L 5 S, R R
2.3 H#BHER

U vb &I YD B B B TR L R, R L, KT PR RE I E B RAE
T, 20 % IR I, S R BT, B A B E A B A L I BR AR R (R 1:19 ~
215 B 2:29~31), B, SR EEH 3 BN . X HAE. ERARAMBREAER.
3 4 ®

BIEX Y SRR & FRHA 172 4275 .29 8000 MARSRAIEE, KR WHA R MET
BERE SR THELAEIEPFERNTREER T A SHRMELS AL, R
£5, AFFEAM D SREHEEAE T EEEN LR B, R EMiEh2
{24 B8 % B W ) (Davis, 1966), RLBERVRIY 2-#MRA, CUARI R (Johri et al .,
1992; Davis, 196671, HEAEY A MBI BH N 2~ 3R, —BORREFRE 4
TR Lobelioidae 19 W4 £ 5 3-4H M AL, B Lobelia, FMIEIR Isotoma % (
Subramanyam, 1949; Cooper, 1942; Kausik, 1938); M LAY £ 4 2-4 FuAl, Hi
@ Fh, N Cephalostigma W] — Y5 Fh 28 ¥ Walenbergia gracilis { Want, 1963; Subra-
manyam, 1947; Kausik & Subramanyam, 1947). Hilt&E %, 15 By A 7 X 5 A By TR
IS B SR SENE, MAESESRSER LIE XK, RS Miaih2HRR
s, Rk, RO IR B A E HEM, X5 Davis(1966)F Johri e al. (1992) W ¥ 1%
BRSO B RA —F, Rosén(1932) & #iH Campanula capathica HH f 2 A R B
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%, BEEEYVEPHRER —MEKRTPEEABEAREAAS, HRDLEZHRENFE,
R R T A GE R, (W T (Johri et al., 19923 Davis, 1966;
Rosén, 1932), & XFEX RS FIELSHMEPREZR TR M o4,

g F X B
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EARi%EE  Explanation of Plates

Ant. R MK DMs. SBILAYRIF; EA. B4, En. FRBHBE, PN W SN IR4EH.

B 1 1-14. HtibE; 1522 @8E 1 MEFEAR. 27 /MITRERBESR, B2 F
MEARVUEHMABEHM, 8 WHEE/DETFIA&, 9 MR EMPETF. 10, MRTFERE
MMEEAE . 11, BERAEANET. 12, MMOFLRE 2 MKEY . 13~-14. B2 MAENEBIER.
15,17, KEFEHHE. 16. F—HEHPH 2 P RATEHM,. 18. KATFIHRBHSIRE L 19
HKEHFH XXM FESE, 20, RETEERAWEMLDY 3 PXEF. 21 ZHIE%, 22, KBALE,
(1, 12. xX200; 2~10. X 800; 11, 13, 15~19. X 320; 14,20, 21. x 480; 22. X 300}

B2 2334 AnySE 23~24. KETEHHER, 25~28. KATFHMBEESH. 29 HaikR
FRBKARERERAN 3 MRHEF, 30 AT EHKILHBILS 3 XK F. 31. ZHEE. 32
PO BERE, 33~34. BUBALM, (23~28,30, 31, 33, 34. X 480; 29, 32. x 320)

Ant. Antipodal cells; DMs. Degenerated megaspores; EA. Egg apparatus; En. Endothelium; PN. Polar nu-
cleus; SN. Secondary nucleus.

Plate 1 1~4. Adenophora lobophyila; 15~22. A. potaninii 1. Microspore mother cells. 2~ 7. Meiosis
of the microspore mother cells, the arrowhead showing the binucleate cells of tapetumn. 8. The tetrahedral mi-
crospore tetrad. 9. The microspores just released. 10. The grown up microspores with the cell-wall thickened.
11. Uninucleus microspore with vacuole filling one side of the pollen cytoplasm. 12. The bicellular pollen
grains. 13~14. The mature pollen grains. 15,17. Megaspore mother cell. 16. Two megaspore mother cells
in one ovule. 18. The meiosis telophase 1 of the megaspore mother cell. 19. Linear megaspore tetrad. 20.
Uninucleate embryo sac and the three degenerated megaspores. 21. The 2-nucleate embryo sac. 22. Mature
embryo sac. (1,12, x200; 2~10. X 800; 11, 13, 15~19. x320; 14, 20, 21. x 480; 22. x 300)

Plate 2 23~34. Adenophora lobophyila 23~24. Megaspore mother cell. 25~-28. The meiosis of megas-
pore mother cell. 29. The functional megaspore and the three degenerating megaspores. 30. The functional
megaspore and the degenerated megaspores. 31. The 2-nucleate embryo sac. 32. The 4-nucleate embryo sac.
33~34. The mature embryo sac. {23~28, 30, 31, 33, 34. x480; 29, 32. X 320)
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