Botanical Research H#)ZWF 5T, 2021, 10(1), 35-46 Hans )0
Published Online January 2021 in Hans. http://www.hanspub.org/journal/br
https://doi.org/10.12677/br.2021.101006

wREEBUE FiE X TR

xR, GH#sm, ERBE, G4, HE

JUINREFAE R, TR M
Email: "gzhubchjh@163.com

Weks . 20204F11 130 FHEM: 20214F1H4H; KA HM: 20214F1H12H

R

LARFEE (Primulina tabacum)AHPRL, KA E A Y] iEx AT IERR 2B 58, BT SUSLMERC 744
REAMR, THZUMERSHIRNRR, ANEREEABEHZEYNBEETRY . WRERER:
WMEFEERAEEAER, MERE, FLR—LE; Bkl; REREAZUEE. £AATEE. #
T AEERHIARRENE, HHAFTZMHAIRERR. HESETRAAR, AEETREF NN
MARERE, RRBHPEHNEEZRFZ —.

X 5in
WEEE, EIiTE. B k8, KE, AEDRE

Study on Female Gametophyte Development
of Primulina tabacum

Shiyun Liu, Mintian Zeng, Houlin Wang, Shenyu Miao, Jianhui Chen*
School of Life Sciences, Guangzhou University, Guangzhou Guangdong
Email: “gzhubchjh@163.com

Received: Nov. 13", 2020; accepted: Jan. 4™, 2021; published: Jan. 12", 2021

Abstract

The embryology of Primulina tabacum was studied by conventional paraffin section method to
study the development regularity of female gametophyte, to understand the relationship between
reproduction and the environment of the species, as well as the endangerment were also explored
from the perspective of embryo development. Results showed the following: Anatropous ovule,
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parietal placentation, two carpels and one locule, tenuinucellate ovule, polygonum type embryo
sac. Various abortive phenomena occurred at different stages of megaspore development and fe-
male gametophyte formation. Its own reproductive ability was not strong, and various abnormal
developments in the reproductive process, was one of the important reasons leading to its endan-
germent.
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1. 5|18

WHEE & (Primulina tabacum))& T 75 15 & FHGesneriaceae) il & & & J& (Primulina) {8 1] [2]. AEZK 1
R R3], MEEE B RKAEAICE AR T A b RN 2 o sl R e R A
BE, RNZERAR, Hi R, RBQAET: EFAE3~9 o, BXAER R @RI 2] )k
FEERHEMN A RIGHAIE EE . B DU 2R Wim Tk, P B M — i [4]-[10].

WHEES EEAKERIRL 300 m A KA (AR D P, 785 R 0 vE 32 2 — e [ A
EEMEY), A SEEY . REEE B TAKIREREm, SRS SN T BR ] H A
KO E R EE R ER[12]. IEF, NBIEINIRE E & AR =4 T ARIRs2m, Hopp e o
Y0 L DAL S T e R S s . X BRE I IRE BB I TE A A, BEFUI A R AR S AR YRR 12],
HeEAEFFRFIE[13], RIS [ 1418 Fy S50 [15155 77 10, IXLERE AR AN RPN E E
R Z 2 E AN EN . BT, X THE SRR G 0 7LD B HRIE [ 16] [17]. AW
FEERRE E & MRS TR R & TR 90, — 5 R & & IR Y $8 ite 1) 1 S it 251k
TR T X8 AR R E AT T R SRR R TR

2. HNERE
2.1. M8

MRAFKRENBIREE S, RT) RZEEMNTETFHE EMT. H FAA BEBRT0%IERE 90
By, VKESER 5 Uy, WS ), 70% PR IRERST, &H.

2.2. A&

B 58 RE BB AL, I Z RIS ARGt WO REDI R, DIR RN 8 pm, X1 )5
P 1% B S LR R G, e I YRR RS [ Olympus S flUBE IS 852 o

3. WREGR
3.1. KAFRHE

RSB PSRBT A B MBEEE TN 0RO, MERRE, W=hEa a2k
R(E Do FREREMIER, ML, PO RIZIRP(E 2). IR T 2R 0R BT T A, Jf
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FEVUJR B E O TR A . R 7 BRI TR S 45 M 5 2O I B 4RI T B A 4, (RBEOR,
AR AZ K HRAE B (18] 3)0 KAt 7 BEAR MO8 1 g i 7 240 B 2 ELEHR SO PS4 58 5 7 1 240
BT 2, A EH A 4), 5, SELERSLIR K =R T IRET BRI, S5 5
SR SR A REERIE TR E, HARRZBEE R, PR E AR T (A 5); SILFER,
BRCoANERAN — U R A0 73 B BE IR, ALERAP IR A 07 TR A AR s SRR ER BT 2R, TR B8 A A 2k
PR PIARE S A R, —EHRAFERLmK T ALK, ARG, MEERKE BV EA P
=R R R R Ik, HRERRADONEI A HERD.

ZWE, WEFEEERRET R BB RG-SR EI SR, W WA,
AR EEAFI LA KA T8 6); DhBERAL T AR 7)7%.

Figure 1. Transverse section of ovary, showing parieta placenta. Scale bars = 560 pm

1. FRE#&Y), RMERE. tEFIR =560 um

Figure 2. Ovules longitudinal section, the arrow shows tenuinucellate ovule. Scale bars = 80 pm

B 2. FEEZRNYD, SikFRiREERL. EEBIR =80 um

Figure 3. Ovules longitudinal section, the arrow shows megaspore mother cells. Scale bars = 80 um

B 3. BRI, SR AEFE4AAE. EEBIR =80 um
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Figure 4. Ovules longitudinal section, the arrow shows four megaspores arranged in a straight line. Scale bars = 65 pm

4. EERAY), SikPRELHTIBNENKATF. LEHIR =65 um

Figure 5. Ovules longitudinal section, the arrow shows functional megaspore. Scale bars = 80 um

B 5. BRIRMY], BFKATRIIBERIATF. EEBIR =80 um

Figure 6. Ovules longitudinal section, the arrow shows megaspores arranged in a “T” shape. Scale bars = 560 um

6. BEZRYNY], BikFARE “T" FHHFIBAMEF. EEHIR =560 um

Figure 7. Ovules longitudinal section, the arrow shows disintegrate megaspore. Scale bars = 90 pm

B 7. BRIRMY), BFKATRBRETIRERTRF. EEAIR =90 um
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3.2. WEETF&%LE

FE B N WS MRERA DN A I IR E & IEPR L & rOm DI RE R TR &, AR R0k,
et N e, IREEARUZ IR, ThEE KM TR B R AZ AR TR (5] 8), RIS 1 40 % o
TIRRE b e, AR IEIE N — KA L R A A%, IR AL T IR e ok, BB )5 F23h 2 IR e
PII, B AN TR SRR ER AL, 53— ML T IRBER A . [N, RIERGRBETIE R, EARTE R
TR R, BER PSR 0 AL T IR R R P, TR XI5 9). IR BARELH, HRUZ
W, PN AT — IR 203, AR 0 R AR R AT I . BRI, BReLm AN
B R AP, TR UAZIEZE(E 10). A0 T EFE P 4 00 AS A0 A 15 70 3 BEAT — A 2290 3R
AJZIREE(E 1), REASIEENM T FWIZHERK. e, TR — DR s, La
R E AR R RS, RSN RO, MRS A% . )X BOE
JJE AL R RIS 18], (EBEAT AR A . STERAL B =A%, TR AR RE R AN A
RSB, 53— AR A% 7 AL R R AR A, W A K B B AR A K LR A iR . AE LR K
A IR RN RO e M ELGE, BORAZEETINGE, AR VEZETIE, JFANRIR R R A,
RASEFGY, KT SR AL . PB4 A T ORAR ML RO P, TERRER AR (K 12). IEG ) =
A% Z (BB A BE, BT RR = Soe i, 2 a7 FHEBIE 13). R A AEAE 1
A LCACHE R, — ARAESZ AR RIJT AR IR A o A7 IR T8 SR i N A0 A 45 A T I b Al D A% (4] 2E A
(E 14). BB RBEAIALI SE i, MERC T AT, HEN R IRIERT BL. PR ZE th .t 1 K TR
H)\RZ-Caipusity; ik, mRAIngE ey Z R ing .,

Figure 8. Ovules longitudinal section, the arrow shows mononuclear embryo sac. Scale bars =200 pm

8. BEZRYNY], BikPrnBtfE®. AR =200 um

Figure 9. Ovules longitudinal section, the arrow shows two-nuclear embryo sac. Scale bars = 400 um

9. FETRINY], BFkPRR_A%BEE. EEBHIR =400 um
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Figure 10. Ovules longitudinal section, the arrow shows four-nuclear embryo sac. Scale bars = 60 pm

B 10. FEERMUY], BkFRUAZEE. IR =60 um

Figure 11. Ovules longitudinal section, the arrow shows eight-nuclear embryo sac. Scale bars = 460 um

B 11, BEZRY], FFSkPR/\iZREE. EEBIR =460 um

350 um [l

12

Figure 12. Ovules longitudinal section, the arrow shows egg apparatus. Scale bars = 350 um

B 12. IR, SPkPRORER. EEBIR =350 um

Figure 13. Ovules longitudinal section, the arrow shows antipodal cells. Scale bars =370 pm

B 13. EERANY), SikFiRR M. LEHIR =370 um
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Figure 14. Ovules longitudinal section, the arrow shows central cell. Scale bars = 240 um

14. FEIRMNY], BEKPIRPRMAD. EEHIR =240 um

ZeMEE, FEIREE B TR BRI A R R R B T U TE, AN IREREA R
BB HIUMEIE, . PRIREMARE 15), BRIt RIS, MY
JARRE (K 16); DIRZIREEIR UG, = HIE ZRIEIER: AR 17), 50840t
ReBAT XA AE AR BE W o, T SR A5 A — i B R SRR R % A IR (15 18~20)5%

Figure 15. Ovules longitudinal section, the arrow shows vacuolated mononuclear embryo sac. Scale bars = 60 pm

15. FEERYNY], BiSkPRRzsiBi i E. EEHIR =60 um

- v e
16/ e
Figure 16. Ovules longitudinal section, the arrow shows disintegrated two-nuclear embryo sac. Scale bars = 90 um

B 16. FEERMNY], Bk RAFE —AEE. EEFIR =90 um
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Figure 17. Ovules longitudinal section, the arrow shows disintegrated four-nuclear embryo sac. Scale bars = 630 um

B 17. FEERAY), SPKPTRBRFEINAAEE . EEFIR =630 um

Figure 18. Ovules longitudinal section, the arrow shows polypolymeric cells clustered at the end of the pore. Scale bars =410 pm

18. BRIRIY), Bk RBRAKILIRNSREMIEK. LEHIR =410 um

Figure 19. Ovules longitudinal section, the arrow shows a polymorphic body clustered in the center of the embryo sac. Scale
bars =400 pm
19. FEIRUNY, BIKPTRREMRERRAZREMIE. EEHIR =400 pm

20

Figure 20. Ovules longitudinal section, the arrow shows a polymorphic body clustered in the center of the embryo sac. Scale
bars =430 um
20. PRERNY], SkFinREMEHRNSREME. AR =430 um
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33. R ENAE
FESRAET WS MER I A B RAFE & RS A 0 A3 N ORRAE 5 o e dm (s 210 K 22), 5
EANTEEENE: & TR AR 0 RY A A, 70753 A S 0 TOU2AR AN BR AL 5 4 56 240
SLanf TR R, 2 2 IR R TR . AR AOREAR RS i e A3 8 R
T it 22 vk 7y 2% 2 AR R, SRR FE AT 22 170 2 R BRI AR (&) 23), [l IR SRR AR 20
WK BEEMRANAIAR S5, BRI ARBUZB WG K, JErs, Ai R0, BRI e, K
BRCOTEIR(E 24), IR, TR 25). IRFEALT CORIRRT B, IRARTIRAAAE(A 26), 2T IR

U, JRAEEA BRI K. IR RS T R (5] 27).

Figure 21. Ovules longitudinal section, the arrow shows sperm and egg apparatus cells. Scale bars = 70 um

21. FRIRMY), BPkPRRETSO0ER4EA. EEBIR =70 um

Figure 22. Ovules longitudinal section, the arrow shows sperm, egg cell, central cell. Scale bars = 690 pm

B 22. BRERY], SiSkPRnAEFSOP4ERE, hRYAME. EEHIR =690 um

Y
-

Figure 23. Ovules longitudinal section, the arrow shows globular embryo. Scale bars = 250 pm
23. FRERINYD, BFSKERREKHZBE. EEBIR =250 um
by
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Figure 24. Ovules longitudinal section, the arrow shows heart shaped embryo. Scale bars =250 pm

24. FEERNY], ErkFriOHBE. EEBIR =250 pm

250

Figure 25. Ovules longitudinal section, the arrow shows cotyledon embryo. Scale bars =250 um

B 25. BRZRAY), BFSkFrRFRAHAE. EEBIR =250 ym

Figure 26. Ovules longitudinal section, the arrow shows a heart-shaped embryo with a suspensor. Scale bars =250 pm

26. FRERINY), BPkERREEWAYOHEE. EEHIR =250 um

Figure 27. Ovules longitudinal section, the arrow shows endosperm nuclei and zygotes dividing. Scale bars = 900 um

E 27. EERkiEY), SPKPTREES RAEAMMEEREEF. EEHIR =900 pm
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FEM SRR, EREERTR B BB SR LR (4] 28).

Figure 28. Ovules longitudinal section, the arrow shows embryo sac with double embryo. Scale bars = 280 um

28. BEZRMNYD, SikPiRBEXAERIAERE . EEBIR =280 um
4. Wig

MR LLE IR EE LRI T K E ALMERC 71T B i) & A B, #8 BN R 7 X
8, SBRZHIEBRIAGRKE LA, Fik, WEEE BAHUERZ IR, (AR A/ DHIRER
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S R R R B AR RS, ROz R B E  E B R R 2 —.
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