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Megasporogenesis , microsporogenesis and
development of male and female gametophytes
in Bupleurum scorzoneri folium

DOU Qiang-Hong, CAI Xija*

( College of Life Sciences, Northwest University, Xi’an 710069, China )

Abstract; Megasporogenesis, microsporogenesis and development of male and female gametophytes of Bupleurum
scorzoneri folium were studied using method of paraffin section and semi-thin section. Firstly, the development of the
anther wall belongs to a dicotyledonou’s type. The tapetum was glandular. The cytoplasm of microspore mother cell
undergoes simultaneous division and produces tetrahedral tetrad; the mature pollen is 3-cell type and has three colpo-
rates. Secondly, the ovary of B. scorzoneri folium is anatropous,single integument and thin nucellus. Usually one ar-
chesporium functions directly as a megaspore mother cell, in which cytokinesis usually accompanies meiosis,and most-
ly the chalaza megaspore of a linear tetrad develops into a Polygonum-type embryo sac. Thirdly,during 8-nuclei em-
bryo sac stage, some nucellus on the base and two sides keep their own cytoplasm and shape for a long time and finally
become podium. In addition,the inner integument cells developed into endothelium.

Key words; Bupleurum scorzoneri folium; megasporogenesis; microsporogenesis; male gametophyte; female game-

tophyte

e 888 (Bupleurum scorzonerifolium ) ( X db Fa L et R TR BT ROH R S (R R AT
LR L AW, BETER (Umbelliferae) S 88 %,2003), (T EZH ) (2005 F)HHWRAFE
(Bupleurum){HY) (LA BESE,1979), 43 i TR ER SHAMFEMAY L RN THRR, RRRME, [

R B . 2009-03-16  {EE A M. 2009-05-14
B4 B . BRARE2ES (30770122)[Supported by the National Natural Science Foundation of China(30770122)]
EEMN. BRAA8), B HRBTREA LA, EEAFLEHHEYERE.

* 5 iR 4E # (Author for correspondence, E-mail:caix@nwu. edu. cn)



46 i I - /|

30 %

@R, AR P REFEDR, FIFRE KR ERE
KBRS AE (BT R 56, 1989), HA G R &
ASHRBEMEG L. HERERMEHHED ¥
(X84 ,2005) AL2E R4y (F #5555, 1999) B HI%E
DERFMFHEBEGEEA S, 200)FFHCEHF
L BRI S IR RS % 7 E R BFR R Rk
B, Al AT URMNEARFR X TP NAEE
MR B R, RE R EEEAET B K /N
FHRRAEME BERTFENLT . BERM SR
FRRE RIFERI FRAE AT A Y 2 AR,

1 ##E5 %

SEIS BF B Bt 46 8 (Bupleurum scorzoneri fo-
Lium) R EREEAFEBRETILREEYE
MRk, RELH KB LR, N 20074 6 A 10
HZE 2008 4 6 A 26 HEFWHEFH, EERHAE
M2 hREFABREMBPILEMIE, £ FAA
(506 Z.B% : VKRERR : BB =00 : 5 : 5) B EH R
L HIERPE R, ¥RAED A A EE 6~8
pm, BRI — AR A, FERER . AR
BAA 3 mol/L R -EEEE, RVE G ARG BE,
RO R R E N beid B, Epon8l2 HEMIE R
#,Reiche Jung @H W L, WA EE 2 pm,
FERE2LY 6, Epon8l2 # A, LaicaDMLB % i# &
HEWE IR,

2 WMEBEHEER

21D RFEERBRTFEELE

2.1 RBBHEAFT P EHMHIEHELRETLRY
FXF B, R R L2 R G M R B, S E R —
BREGAKR HINBREE. REARELLEEL
R, REEFT I A 4 34 58 0 40 i A 50 B LAGE R P9 8
HANT I EELRANT K, REARETT RE
REE THEERP 8. R, & LA
MEEHEESBERELR. EEUHNE—BIRIER
WM, JERA TIHAABLMNERS BN,
TR, BB A W R T 45 L R
WHRERT D, ZAREETHRA, BREKF
FEENARE. MERMNORERRS B ETE
JE 4334, 43 BITY A He B 40 B0 F ) A 5 6 400 1T (P A
1:2), MABRHRBEHT K PRSI RMERE

B3 BN 2 BRI, X 2 BRAKS BEE
K — RS BT — KT RSB 3 B
IR T :3). X 3 RMMMEEK, I MBS
t, BEBNTHNEE T HH—RARS Y
R, YIEZE K R L 7625 N BE R K H K
) R O 0 O A2 160 HE K, 40 R R 45 2
BAMAMEN R, R A — R, /R
T 13 M TF 0 04T VB4 AT, o U2 A0 B B
R ARG B H A T8 3 B MAIIREJE 4Lk
HEZERT 0. BEERREL, AREKE,
WHL/INTT D o FE/INFL T 43 40 O B 380, 0 400 B 1K ALY
K B R E B T 40, /N F 43K 48
LRI T :5), G T — kN5,
TE DU 53 4 B JE R SV AR (AR T 600 B84/
H0 T B 30 T LSR5 2 40 0 JBR 4 IR A R, P
YA RS /AR AR T 7). R
W BN R E AR RE SO REY TS
BLCREEHHE. ABEREAND LSS~
o, AMREHAR, CEEAERS, B TRARAE
B. HHRBE, F— 2B 2 AN T RARE, I
FHBAFHERRT 8), FREHEHERRT
SRR N RO 25 22 PN BE ISR B O R A

2.1.2 03FEAE VIAEEHRARZZRINER
WA R T AN, Y A v AN L HE — 35 R B RN T
BHK. MFEARMTES SHELEAREER
(70, 40 0 4 TR K, 00 IO A% A 200 NS R 9 P, R B WK
¥ Bt B 5T AR e e 8 YR A R R (R T
4) o /N B 40 M U 4 BT A DY 4 1 BB 4
TN ERE (MR T .5). MAMEREAETFRE W
BHIB, AR R R BHE R B, 4 AART
Z [ 37 B B 00 B BIG JR BE B7 4 FF , B i B 60 70 43
LT3 4 U R R T :5).
2.1.3 B FHAF MHMEPWKEBENER .41
AN T 4 TR AR AN T (BRI :9) . /N
Fitt— b & B MR A, 4 B B AL I T L P s
KR L K/ NF TR AR RE — ), B B AR B
A (BT - 10), /N T 4% 7E W 35 7600 BE B
MEHTAHENELAN, S UERBRANT
BEMRT 1D, EERERSORKSRERK
AN BTG K B SRR, & SRR 4
KE A RAR, M R B R 5 /NBO A R, B
CBEER, ERETE R B, B B AR TR O,
SR (B AR T <12), A PAHII5 % S 40



13 TIRLLAE . PR SWI /N T R A MM IS TR R T BB 47

i

% 15 e 16

BT 1 B 4m, bar=7.0 pm; 2. HUJR 40 0T R 43 24P 4% AR L& S50 b A i PO A0 IR (R 493K ) bar=5. 7 pm; 3. 7R VU R 25 B 41
Mg, bar="6. 4 pm; 4. 7R/ T-RF A0S, AR B AR EE SR AT B » bar=6. 9 pm; 5. R /N FIUAME, BB E M EA A GERTX)  bar=
6.9 pm; 6. FR/NHLF AR S B, SR EE R A I EL A S RT3k  bar=7. 0 pm; 7. S5 Z AT BE b A URDIR 42 3 47 bar="7. 0 pm; 8. RBIE
M HE, bar=42. 7 um; 9. /N T B F AR o, 8 S ¥, bar=3. 7 pm; 10, BB/ FEA T bar=2.5 pum; 11 /AT HEFT B, R
BEFB A, bar=2. 9 pm; 12. ZHIFIERI, bar=2. 1 pm; 13. ZHINIER W, /R A 7 40 0 iiE 25 T8 SR M MO 4 L BB o, bar=2. 2 pm; 14,518
B F A AN B VRS, 0 40 R gt o BER T s bar=1. 6 pm; 15, 2 MHEIRAL T B IR B B8 A HRIE s bar=1. 6 pm; 16. 3-ZHHIRI L
BIERRL 2 DREHRE /N FHD]  bar=1.7 pm,

Plate I'. 1. Archesporical cell,bar="7. 0 pm; 2. Archesporcial cells dividing periclinally to form primary sporogenous cells(arrow head)and primary
parietal cells(arrow) ,bar="5. 7 pm; 3. Fully developed anther wall consisting of four layers of cells,bar=6. 4 pum; 4. Showing the microspore mother
cells and the mature tapetum, bar=6. 9 um; 5. Showing tetrad and tapetum who has one nucleus(arrow head) , bar==6. 9 um; 6. Microspore and tape-
tum having two nucleus(arrow head) ,bar=7. 0 pm; 7. Showing small particles around the inner cell wall of the taptum cells, bar=7. 0 pym; 8. Mature
microsporangium,bar=42. 7 um; 9. Early stage of the microspore, the nuclear lying in the centre of cell and having no big vacuole, bar=3. 7 um; 10.
Monokaryotic side stage of microspore,bar=2. 5 um; 11. Dinuclear pollen granule,bar=2. 9 pm; 12. Two-celled pollen at early developmental stage,
bar=2.1 pm; 13. The two-celled pollen, showing the generative cell moving into the cytoplasm of vegetative cells,bar=2. 2 um; 14. Vegetative cell
and sperms. Showing sperms are spherical at early stage,bar=1.6 pm; 15. Two sperm on either side of vegetative nucleus, showing elliptical forms,
bar=1.6 pm; 16. Three -celled mature gametophyte,bar=1. 7 pm.
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BIRE T 1484 B3k bar=26. 8 pom; 2. KHLFR4IM, bar=9. 3 pm; 3 /R AHUEHIME, bar=9. 2 pm; 4. JCHL T3 41 0 50 BB R — 44K
bar=17.5 pm; 5. LRI MAMA ,bar=10. 5 pm; 6. BRFAIRAY 3 M AR TR, R A AN KHL T bar=15. 4 pm; 7. R PUSMA & HEE
ZARMFFBPEELR, RN ERRT & AR TFIRK bar=14. 0 pum; 8. ZHIEEEM M, bar=17. 8 pm; 9. FUB IR R, bar=
25.3 pm; 10. R MR, bar=22. 8 pm; 11, ;R 55} ,bar=8. 5 pm; 12. ;KRB BY 4R, bar=8. 6 pm; 13. KW, bar=19.9 pm; 4. RE B
HAUANBRG B  bar=11. 6 pm, Ep. RE; Ac MEHIM: Ps. M B FAAE; En 2528 ML P2 ; Ta. Si8E; MMC. /N UF R4, Tr.
W53k ; Me. KH TR Dy. Z40d; PNARE; Sy. BIZHAE; BSR40 Sn A% A RO 40,

Plate [ 1. Anatropous ovule, bar=26. 8 pm; 2. Megaspore mother cell, bar=9. 3 um; 3. Two archesporiums of female gametophyte, bar=9. 2
pm; 4. Meiosis of the megaspore mother cell, showing the dyad,bar=17. 5 um; $. Linear tetrad, bar=10. 5 um; 6. Showing the degeneration of three
megaspores of the tetrad at micropylar, the functional megaspore is in chalaza, bar=15. 4 um; 7. The second megaspore on the chalazal end become
functional and enlarged; the first megaspore on the chalazal end is dissolved, bar=14. 0 pm; 8. Two-nucleate embryo sac, bar=17. 8 pum ; 9. Four-
nucleate embryo sac, bar=25. 3 um; 10. Two polar nucleus; bar=22. § um; 11. Showing the egg cell and two synergids, bar=8. 5 um; 12. Two syn-
ergids,bar=8. 6 um; 13. Secondary nucleus,bar==19. 9 um; 14. Showing antipodal cell and podium, bar=11. 6 um. Ep. Epidermis; Ac. Archesporical
cell; Ps. Primary sporogenous cell; En. Endothecium; ML. Middle layer; Th. Tapetum ; MMC. Microspore mother cell; Tr. Tetrad ; Me. Megaspore
mother cell; Dy. The dyad; PN. Polar nucleus; Sy. Synergid; E. Egg cell; Sn. Secondary nucleus;A. Antipodal cell.
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China, Shandong: Mt. Laoshan (I 1l1) Yangkou
(4 0 Y alt. 300—400 m, grassy slope, 2001-04-24, Ren
Qiang et al. ({T 3% %) 3134 (holotype, SDNU); Mt.
Laoshan(#f 111 ) Shangqinggong ( | & &) alt. 200 —
300 m, grassy slope, 2000-05-07, Ren Qiang et al.
({3 %) 473 (SDNU), same locality, 2000-05-17,
Ren Qiang et al. ({38 %) 491(SDNU), Mt. Laos-

han (i i ) Bashuihe (A 7K ] ), 2000-05-19, Ren
Qiang et al. (£ %) 562(SDNU), same locality,
2000-05-19,Ren Qiang et al. ({F 38 %) 565 (SD-
NU), same locality, 2000-05-19, Ren Qiang et al.
({£3&%)581(SDNU).
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