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ABSTRACT
HARN, Changyawl (Coll. of Agr., Chonpuk National Univ.) Development of

sporangia and gametophytes of the Brassica pekinensis, Raphanus sativus and their inter-
generic hybrid (aRF;). Kor. Jour. Bot. VI(1): 1—7, 1963.

Two individuals of intergeneric hybrids in the crossing of Brassica pekinensis ¢ X
Raphanus sativus & were obtained, and among the three kinds of plants, Brassica,
Raphanus, and F;, comparison on the mega- and microsporogenesis, megagametophyte
formation, and morphological changes in the developing sporangia, etc., were made.

Differences bstween Brassica and Raphanus were observed in the shape of mega- =
and microsporangia, their changes in development, and the formation of megagameto-
phyte.

Sporangia of the F, plants, until pre-meiotic stage, show intermediate, maternal,
paternal, or vigorous inclination, and the difference of these characteristics when
compared with thosz of the parent is slight.

Meiotic irregularity resulted from the intergeneric hybridity of F, plant gives rise to
the abnormal mega- and microspore and accompanied abortive femals and male
gametophytes, bringing about the remarkable differences from its parent in the mor-
phological changes of the developing mecga- and microsporangia.
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SUNETEE, WTFER, EEEERs #AEY] &8st &ESHR (BES BEstd Carnoy s
# & Navashin #gel] Bi5E, 75pkol] ks Paraffin AMsr 718 7—15 micron o2 EEE)TS =Hge]
Heidenhain’s iron-alum haematoxylin o & ZuEsty o},
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B e YA T A EFSA veldd. KER O 9 AE ASEREe BENE B
Do BA F#Relx, Fdld= gFEuds & b, F S REEEL] A 2 283 REARE
pEitel] QoA BREY WE-L Fiol HZE, T% xv £ w2 HEHmel JFiR. 2).

o] EEHES] o pZE, Fi-& mATFHeln FHodE ¥4 NETRE 1 ot o8 #E
PRI WRE o ARA gEEetT s B, o] Mite o % o ¥ESe XKETFRMEREIE 2
th(Fig. 8). o] EiErl sw @ZEg FiaAE NEF7E EHTY sl A S5 o 2ot ok
TR A AT Tk o) 27 7=l ANKREE S5 HEE ot BESE] 22 +
ol = ASERE) B seds] Thde BE BKEE % ME5td 1 mAlS EREh BEY A%
Ee 54 23fF0) L, NFEE HEkire Ll Byuslel RARRESY Ehle] BBy o% neE
9 R HEo] SEREW 7=l fghrEch. ASTRES e EHEE B E %Y B—slA
rol ol sle] ol WMIMAEE, SEEIY] KIRTF A4 BYES EEREt T ALY 3EY &
ATE FEpmec(Fig 4. REBRAETE 1 S5l ZEst &2 Ho] o], 2
fael BAERhrE wh=a] —EE el ohva BRALMlel &7l FE Y

KIETS Aol Lraishe] 2 KAREEEZL =| Bt T8 R BROILRe [Rdistke] Abe]sl
gietl dA &S gt

RAEEREE B, T4 =5 BOEES 94 ZA 5L st old HFEd NBEE W
B3] 2—3fgo = mY 53 HAERE 3—4fgeR it Fi2 KETENEY BELARES
2 52T KEFOF EREE D ol =hek BREEe] B ¥ =2 mhikel sMbsb B3, T el
A ks vk, {3, 39 2 IR WMAERILMET PEARAT] Ateldle I DHRE
g ZElEgyt A7 e (Fig. 5).
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£ 7 PO o1 Ee EEEe] HA BRDSRAN A oli} sz L] £8 4 g A
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Table 1. Megasporangium and Megagametophyte

B BxR R
Initial of integumental protuberance Lower part of nuccllus Intermediate Higher than in B
Rapidity of integumental develop- Normal A little rapid Normal

ment at archesporial cell stage
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Difference of stain-taking ability Inner integument-dark Same as B No difference
between, the two integuments shortly stained, outer integu-

before blooming state ment-light stained

No. of cell layer in the basal part 2-4 8-9% 2-4

of inner integument at the 2-mmucle-
ate embryo sac state

No. of cell layer at the base of 8-10 9-13 5-8

inner integument shortly before

blooming

Mature embryo sac Well-developed Degenerated Well-developed

Length of nucellus shortly before Intermediate Short Long

blooming

Form of ovule shortly beforc bloo- Integuments elongated Retains the form  Integuments, lon-

ming beyond the apex of of young stage ger than in B

nucellus

Nucellar apex and epidermis Disorganized and dis- Still present Disorganized and
appeared - disappeared

* At flowering stage binucleate embryo sacs are frequently observed.

MEFE g 8%, T, Rd4A 2T BENEST SHEREe s1gRw ol /NI
2 ezt &fgr] Bl ASEEEMe A%, g, S Aot TR S e (Fig 9).

NEFEAERe] BEe ERE TRY s RNE, PE, SiEsMe] ShEth BEe gIEd
Ae2F B 1fFE, F1 ¥ T4 18 B 2 /8ol Bkt My, /NEFAEmimsase
YR e, 4z, F9, Fo o5 WS saleRt e 24 WMEBAEE 28eR 5] iAfEsta wil
S PRl Aol v MEMMEE 2¥e® Aok J2 I MIEEC = SEe Eirl A,
o] ZeiE FE /NETEHMIEE me [ A7 ZEE T W3 Foad 23 ge g
el 2}, /NETFEAIEY Sl #iTEd RiEr 9 REe MF, FRAAE Aol Bk o By
3 Ax BEmch F o mEe fHEsl olust o wEld BEMoBRTEIS] B i54RE = Ao
welb el = E2ZE, 9, Fioob SRR =il A BEESA ®leh. BEly)s = ue i)
o] ARt R 3, T, Bl ks FRMElA M MEst EAESES 7] mfEstER], B— o)™
Hoks RS BEEnIEel el shd Fio) mEyl wiEm 799 HiiE £ lso]4 M4 THEILH
GrERteta & 4 drh BEE AZE, THAE EBSTFACE =29 =)o, WS o, ET0%s
ol (Fig. 10), Fr-g olaieh & bl W#ABAMS] tAED = HHY o9 HukE BUIRMIF
olz} stw] FrEHRE Fyo] WiEwrl whzcoh stz ).

2B NETER =9 W3, T, Foot REe 8% BB AR 2, REL Aol B4,
MRS o] AR, R Belx fx REIL RS welAldh. o EE Ak o Bag
oh pEEel A SRR 2 WIAEEEC F BRE Aol MEE I, ARE o9 A1 BHAY i
MY g o Figs A Fodde BlsZREes WMo BEe]l 47 Ao D#e .
oEla ol" WEAFES BlERI7A = o RER FEEE 471 9] 9o

REIE AT W, Tl 2% o BEsS9 BEEENY W&ol FEe mESR
2 FEE] felxlm ;mme] F4d] S She EEE TE-S Al kA4 29 ¢ (Fig.
11, 12.).
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A |BEE, Feop Z ol Al o144 A3E misld ohe R v

2

Tabie 2. Developmental changes of Microsporangium

B BxR R
Beginning of epidermal disorga- Tetrad Metaphase Tetrad
nization
No. of middie layer 2, rarely 1 1, rarely 2 1, rarely 2
Time of middle layer disorgani- Meiosis Earlier than B,R Meiosis
zation
Time of tapetal cell vacuolation Meiosis Meiosis Meiosis
Size of tapetal cell vacuole Small Small Large and conspicuous
Beginning of tapetal cell disor- Tetrad Metaphase Tetrad
ganization
Tapetal cell at mature anther None Still present, rarcly  Mostly none
stage none
Epidermis shortly before bloo- None Mostly present None
ming
Endothecium shortly before ‘Well-developed; Poor-development; Well-developed;
blooming cell large cell small cell large

%ol T4 BEcHS HEEEY AOETRY R BEERS B D SENRmRS
& Heterosis RRALE 94 Sl i, i 1%, ERO Fie] Hehnd g%, 5, Fifl
ERE YAT REHS 2R Mol @55 Bt A2 BAP] EEsth 20 AT
£ Frol BMAMRE 2 rlohn 229 KIMFF ] Hud 22T BuREETe)
7] Al ae) A% AMETE B BELE Bl E HEE A 25t
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Fig. 13
tetrad stage; b. immediately after microspore formation.
Fig. 11—12 Brassica:  Fig.11 Disintegration of tapetal cell before blooming stage.  Fig. 12 Endothecinm
at blooming stage. Fig. 13 Tapetal tissue of F; at blooming stage.
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Boom®m & B

Fig. 1—b5. Brassica: Fig. 1. Protubcrance of
integumental outgrowth, Fig. 2. Development of
mtegument.

Fig. 3. Megaspore mother cell. Fig. 4 Enlarging
chalazal megaspore.  Fig. 5. 2-nucleate embryo
sac.

Fig. 6. Mature emhryo sac immediately before
blooming. a,b.c, Brassica; d, long and curved
nucellus of Raphanus. Fig. 7 Abortive embryo
sac and elongated nucellus of Fy at blooming
stage.  Fig.8 Abortive embryo sac of Fy at
blooming stage.

Fig. 9 Young anther of Rephanus. Fig- 10
Stretched and flattened epidermis of Brassica: a.



