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Table 4. The percentage of degenerating number within ovule of the hybrid plant(PG x RQ)

Phase of . Megaspore l - Embryo sac 2-nucleate 4-nucleate [ 8-nucleate
development mother cell Dyad , Tetrad mother cell embryo sac embryo sac embryo sac
percentag of (
degeneration 42.0 23.0 26. 2 5.5 3.4 0.7 0.2
at each phase [

%ﬁﬁl‘%‘? RIEFEE 5 KBS #0889 4t
= ohga o] HZsglE
-7}y KBaF IR (Megaspore Mother Cell)
1,050f 54640 AMTFREMMLE Dl Eo2 BHY
T dgm 504tk 2= REEYE. BkdE s
MBE —EshA gy K A -Sdl+ BROEER T K
TR #3490+ BROERE BRAZ, HRLE
#e MMl FEMMT o) R BEHE Alold
T ik A= Bt Zeh(Fig. N
KiEFRRREA BESS BiFste A2 —EsHH
ol ojwal AL BRLAE 180°Y AdAE dz

ffes A% B Ao
AR v EEABEL BRLME 180°Hd & of
WAEEL slol REMRE B & 5 ds

wj e},

o5 EdE A
= Eske] el R R{LE e
14,15)

) Zorf (Dyad)

ZTEE AY efgel o il AL A9
T §glek 5H201 S MEbRe A B4 A= o
o= BRILMS AL hHPLz Hikdel gEy uky
S EHRTY el e A= s k(Fig. 4).

6A6HS #MEHa4 BEY + i AL B ¥
Ato] 7t ZEf i M —Hske] TiEEe] obd 7FiREEs
& AxE ek, 2e Bl gatel o WIS Y
3] BES 7 Aol ZEEYe] bl & ¢ F Ak

o] ko]l ot SpRHA g3 THR AGS ff
A st BHESHAl 2 wel s 2o 8 Y e
B OB RSl sels] A Ed & el A
A wka] ) BIRREEE zbe] MW AT o] s
BAGGBE T 2480t & HES 5+ dyv,

) P5-F(Tetrad)

MRl KT #H
e AR L4dE (Fig

r-,'ﬂ

W52 o5 THAEe E, MEAA BRS=
W FHEF0e sikeisle) BB Aol Msg i
e BES T+ gl Fll A€ BRSNS Té o)
Ak rRfgE, TAI(Fig. 7), LE %& 4 4+ dd¥-
EI} HBSZS wx HFee WATFH ok st
A 58 RF) d 2 BAFE Ho v Ao i
w7} std(Fig. 5), REE E—5%d #Kstd 42
ZaTH RS AL FTHZC Eerkxl sk
3 BEMYS Anke] FTHHE v S wlEd ZHTF
2 He AR & F 3= (Fig. 6).

PusyFer (A F (Functional megaspore) 2 S+
AL WBHEGNAG o] BEMES Aol HEiFEAM,
BRI Aol v i U= Ao BHARFRE H+
A=Z gy (Fig. 6).

Flo A& Blkst Zte] FEEAIMel = FEEHMA
Biorgie] ety ShAvk ol —iER Rl &R
A9 UM WIEREA A4 MBS IR 2 £
sdglet

3 BLNREETe] FEIEE A Bk e b Al

°1/‘1£ —fbﬂ‘“ a@ﬁg ztebuiy) o Fol] FEEERE I
B Aol = Avtkzgk o] BEAS(Fig. 13).

6. HEMEER(EBE  (Mae Gametophyte)

Wi Ye S BRY MET 21+ BR
o 2Ask AY @AM Aol HI-LoIA T EAM, #
PR Ax Age £ 5 ddek(Fig. 23).

of BB AL EWMEEEY PEEET HE=
oA 4z AR ohdAE HEA A% T A
HYEE KiRs) A '

MEESRE A oA KRTFBEGRESH) BEF
el BENEE wilwd MEEd QA 43
3 I RENEE 299 W, 8 MEAZ



A EMBGRE] & HRAA = RrElie] =
HElEel glot Flo} glel A= BIEHT B A= &
—efEiicl HE e A, %Y BEC A= A
BHERL) oFF AR & A, HEY YW ANk
BE = A 4% EHRMsRY £EHBE 3
"fﬁsoﬂ/ﬁ 2 9 gl Pdkehdel MEESE fRehE

A MifEe) ®d BEsE A, =E APRntine) st
Kol SEE=e g+ A % sl THAUE] ¢

B FSME AR Bl B BR
2 A2 5% BEyd ¢ Yot A RERYS.

EMKY 58, & HTESEE H AL A B
T fder o] A HEAZB(EE REHR Y EH
AZ)3 F—3lv,

7. HEMAEMEES  (FemaleGametophyte)

K FR AR ol A Hi AREAES 5w
B 4 H(Stage) s&pel SRIEIHAEE A # 91%
ol gl MIVEBGEREC dd4E I BB —F
Bigestek. & el =2 Bfe oheal ar

7b) MEEIFMK (Embryo Sac Mother Cell)

F43r3l BET MMM MERE, % RifEd
Z7t g da B d AETY BES B
e dobslel, o]k AR B A EEA A
AelAuk fEsl =EA B 4 Uik

o] Wriflel& FLMMY FRT BB £ 5 9
A=t

W) ZE#E(2-Nucleate Embiyo Sac)

o} ﬁEH‘HE EFERHPY A2 BHEs A9 2RY
vl S ARG E a4 A3 2B BRIli=k &8
ez #£& B 2 il st EEEw o
L EigEgd e} #IRESk (Cytoplasmic strand) =
sl dv A el 2AdH(Fig. 9. ol Bl
e MR Hebd RS widukEA T
wEfee A&fEs 7wl

HOMGS ke 2 BE Plol2 shd &
ol A ] sloz EyiEssel Jhewl AWMl &
Bt gl st o S O byitslel Ak
wiebd sFR we] SR AL HRod THEEE B
St FEEMake] ok slel vRA EEpE] Sofe=
» e ch(Fig. 9,11).

ol o} @& AL H:EEI? IE.%ﬁ"‘" 3tz Y= Ad)
AxF 0T Agsd AL THRAR 87 =< 3
1bf5& Ve Xuf’ﬁﬂ"’)- 2 YRS 2#%0) SEEE =
28l B Anges B AV TFHOCUMEE
BAM L2 EA Y skl ol Hd ALFF Bid

e sk A= (Fig. 16, 19)

TR U % e BROMES
KEMEE % Riefhe] Rolx &% ¥ud BHRUA
Al Bl 2 =) I <ol = 36719 Ml
7t TS ol Wik REMAKE St F BilkSE A
& B v (Fig. 8,9,10). o] 8 o] A Frell= Bls
9 REMEA —SeR RORBMARS RS
Aol REAIRERE] ot ¢ 2712 Mo vl By
PERARe] SEansl MR Rellx 2R Melv REK
Mgl AR FEH EAHHGRE & T Ao BB
AL £HT A& BRI A2 3% X2k
2 Hrp(Fig. 15). ook o] Kpfilfeh €71< dof
I RS EERkYeed EAS Fe AL
oL frfEe Aelttut ¥ 4 gt

v}) VO EE (4-Nucleate Embryo Sac)

FedEfif e 3e] R e %o REREEs
o & REALShaL Bl 2ot s FshAl EEE

& Tt Belw A 49 BB SEMY 2P
1’F*~ EFMES W ik sl i)

Mt BAel s ERMYeR MREME FiiiE 9

I HOABRY B o] 4& €9 1 v 7H(Fig
16) #iZk ByiRg&Ee) shedl =A 7hR dof A&
XL BOEH2A BB HOE(Nucellulu Cap) & o]
Fr}(Fig. 11).

PURESES] FFEMN Mo 2k deltAst el
vl @ 4 BEY prige] 22 MMEE £
o BRES HEen —7lz e A @ BREAY 9
L ’5}:1"“01] FEHHS FR 2L HMpBEE Seldd

A @ HILHF g 284 A& BEel A
2 %fﬁﬂ"i Aol BoHH % SR R A e
Bolwl AN A8 M i%Atol b MIMIEIRR S HiAs
ol glv A ol nqH.

WIS E M A ¥+ QR vkt
o], #ol —wId fufEdl HEFHA F3ho o= %
o #FHY YT E HROMABY Wil vE¥H e
mE TR v 50 BROBREE WESX ¥1 2
88 Aol mEEsHAl Aoh(Fig. 16,19)

Bl S MEAREIREE BREREE st o
S Ein 2 PR wsiel. webA pRiEe SEMYe]
=fpes WAdd nas(Fig 16).

2}) U (8-Nucleate Embryo Sac)

F el AR B T S (B 45 B
WA A Y FRAME 44 Hgsd BELE T A9
Aghprh B0 SpsESt e Bobe 2be IERR

>i



AREA 7t A4 2 4 g
e ol A @ake & Rkt = @
%Lf&&ﬂ@ = #A =ZA0h AlE PR 724 Fisba
e 2 23,47, 79 182 10.8/ 9] ko] m] Pl
”&*""9} B A MIMTIR MifSSo) b o9

o] WMy ol A7k A Aol Asr el Wk
& WEBE 5w gt

ABRES] BEBE MURKIKTES] HBEeL o] mum
9 REMHL A2zE, Bl wHlR friEel é}l‘i EXI
xohe] HE—Rgo) 22 %ﬂif}@’f’w 3 ®
Ae] wheh. MIEEEHMl: 2 4 gddn 7‘301 8&!?[
A B e Aore 1?“]% BRE= o] YR

R iﬂ“o}'—l R Aojeh sl

ol BEMiZER] FiTak Ao BROGAMS Bl A9

IEFHRAER e 7FA5A) ST = MRS S
dA E o dgR wkek e, BRGSO WMEER)
ol gle AL A4 B 4 gk

FrtehWzh KIFEEHEE BB
BiEEa He R Q94 2% E9 da 2E B
HREZE 2~3ffinte] BtE Aelgl T T el MRS
A K= zbel(Fig. 17,18).

8. % % (Fertilization)

BLEsh zbe] FMBESARA o)A E#ml A A
o 24 gee we 1,050008 BAH W E
Hell Fh7g al% i 2~3tel Sl Alol SHESS B
gl gk RAfESE Ao glet.

9. & (Embryo)

el Al @& ulel o] F1-2 AL PhiEAS
epi sl o Bl TR i R MR 23
21} & Bl A B—ixq 4HERRERE (4-Celled
proembryo) & BT 4 ik

o] Z-& TAMMMINE (a)S} FIECHE (b) 7} &4 HEs
o 1, I', m, Ci9 4MIHBRE MRt U+ Aoy
oh(Fig. 20). Zelu] &% o FRT AL DA
1 BEAEL EERERAGA Y B B Bk
(HVERALBD S kil TR f—Iran,
T} §~100¢] v} we] deju) 17)22) FRFLMMLZT FETE
Aol FEIRE 7 o Bol EEE BRE HEslaE ¥
ol Egl’l Aolglovt AfiddAlt MAT®RS A
By & ol A FERY g Wgs) ¢ .ok

0. B’ 4, (Endosperm)

FRfloh B slide B4 AR2 oKk frBah B @

£+ Aot (Fig 20) o] AL olv WMo
TR 433 Ao Ao ofBe =g F—ags &
Ronl I FHRAFe e A4 e g: A
©] g1 e

R ALAES WB B % 5 9"
a} el BT QA B— Aol o d MBAM

| AHA £ o #rfee MEe] B =l R
%&ﬁi, ool QAR KM =k S ELENK

%5 dgin {ﬁﬁ el it wHEEY gl 2
EE B S 2 S g

=5t AT TER20) 9] £ B S BURREL,
AT WM, J’th B F o] 2 2
I 4l

s PR RILNARS] Bigd =eb Em 0B
e IRELAACl P R &, BokAllel Askek g
of A ERFAMY WiE volxm 9 9vk(Fig. 21

O

% =

B =t MR o4 ARBfe 3 2

F e AelAnt T FEHE] vehi: A
— Bl Ael vk A WHMoR RWE Aist
RILEH T %ol dolA Eipnts, o,
T8 06 =5 VELER T 1A & TR
= S MG EEQSs R #adn W
K

2 HEAERIbEe] ol HEEClE HERRAY KR
shelerE o Bl o] A ke wvh dx = 2
m m&w@u Y F Yt MBEE dshs

Cooper & Brink 1)2)4)5)6) &= fHT-¢ %W 5%
o 9elAE B, WL B BROM#ke] —@d FHa

feeg e AL BT oo M SR o

Wb B R W] HMES AW BUkE ] ik
—BES Al ka4 Afrem s 3ot

25 =3 RERHUpAl SR, 4w %), Petunia %
S Fftz kel FRIMIEEAR-S =T w L ARRGHEFRC] A &
TF fs A B8k A Bafsded 23 R
S MIRERR HEE Sk AL el kb, MELEGEH
) Bel g = el BT nifsE AL WA
wivel WS =l Fimel ez ek

Z pepbare BE ESHE MRSt AT 2
I AREReR WIE 2R Hel I fRe] i
ERm 9.

ol Wl AEHY HEpelAl Bl o FIH & W]

N AYAS]



o¢ Hels HERS A4S s ERAZ T 8
cta vl AT 3EL #pe] ARMUAA MEAZ
HAHE A SEIETAA BROIEHA AR A8k
o] BEBHS ] HAEd BJIOWAN BHGE Lo}
HRR) = —fEe] gRE doA B B BHE
BT e wiEE VR edn geh

Rappaport J.46), Rappaport J. S.Satina & A.F.
Blakeslee 47)48), Satina & Blakeslee 45) %58 Datura
B iR oA Ao st e SR
£ KAl Bakke] Bislel Ao M-S WEESH
o224 B e fgEtsa 3.,

B 2EL o] WABS E{BM ST Ko
RNA, DNA #o] &4#=e] gi-&& ¢gke, D. Stra
SBonium ¢ F#HEHKA RNASL DNAE #HAsSHd f&
M HiRE EARE w9 o) BES BiE T
27 BERE 2% HES vetx g9 =g 2
FAEfEf-e- RNAZF DNA 2} 94 3Es)=) RNAE 10
ppm$ R st 5 70% MEERE shed
DNAE 10ppm$ FHEMAAE A o7 iR g9l
t}x ge), o] A-L MR A= EARY B
#4 (Reassortment) o] {K3he] FUMEREA S 4 A H
Feoll —KERES JFA S} 1] MRS BMLE d.oH
BEDHE e doz 4418,

Buell 3)-& s{zo] %< M (Diathus Chinss x
D. Plumaiis)3} D, Chinensis®] FA-%9] SRR 22
BE sl ‘ofnl ARWEIY BEY B E
&3 (LBl sk RBiEel 4A gEme B H
£ Aoltt¢ el Sachet 29 & LfFstn vt

A AE w3t vheb zho] FEREMS] HEE, (LB
e Bl RS HAd el W Ze)
HamME R 424 Rty £ ¥Esse 44
e},

b, MBSVl fSh EFSH KIE(1956) 58 Lac
tuca denticulata x L. keiskeana®] F1o) ] Huft § )
o] doivt: A& pikstyl B3t BHEEKS T
FhRel B(RNA)S ffighezsd 42 FHS R
it VIERES WAL AR RNAVE (E/AE 852 W
2 o EYEHk EES A5l R 24FHEE
B A Aolel EAgR AR vebyivtx vk 5
A4IERE REBIAL A7t FEED BR 2 Rb
BE(2n=10—7)F 7}3l.o} EERRe] RES Al
A ZED REBB(=10)F 7R i Bk

o] 9}71e M-S Al 1A B F E Y R
HHEE EARY FHHESD KI KERY b F
L ES RESE 4¢ AFE 5 ded ©5

RNAY FEhne ket GRERY] Skt Bt MEra
o] 9 (LERMUBAGRAY Hesrgiel e Jbx vlm A
e,

e8] v ®h5r o BTN H5 W
o} oS w2 W

WF41)42)43)4) = KR KT W9 RIEREER
$EE BrEEel A, KE-S A6BEY Tapetumo] FLEARASH
o Feore) WER BETERME fifdi AL
71 wiFolet A, B9 KRR Wl EhiEEshd
Tapetum fife7l BE3HAl 3-8 BRI

JRHIS6)57)88)59)61) = /phgRe] e B PFTEel
A TR BES 9 FRA BRI WA
A WA W} 2L Tapetum ML) MATES ¢
vl gk

REAE BB TRIAMRE ELEH T BR
@ Aol werl FROIIDME 2 $H5 4
9 #A kel v 2 f%S Paperchromatography @ 4347
ste] S Trticum durumselld= Prolines] wW&d], R
BIEBAIAE A9 Prolineg Hrilctz o Fge
asparagine® RER{EMS ZHE WRC AW g
et

25e =% KB BEA HAAE AR
DNA & [EFs A% Aol e Zepa 2 Rt
Ng=9 RNA 58 Rigkadl A = EHELEE 2%
o] A uk o}F JB{LE B & v BHASGEMEA o7l F
Wdgel Holestd #MEstAl Aotz e

HETHOE FAME HHE KEd Kehd HED
e8] Ribsh FEEAMAl AL ekl st

BitRE Paper Chromatography® 43473t #%8L, HKE 7€ .

#o] B(HY AR = Proline 5o] 719 qlolz .
—EZHY] RRIAA L alanined] HWAH R, 159 R
Fo¥y0) Al 1= asparagine o} sl = ffe] 3dvtw
Ll X o
T2, ZHREE12)18) 48 B 458 Y BhZe)
RITOHEER TR gLl A TEBRES EFY shiet
i A A}, 25o] Paper Chromatography® 43473k
vlo} ksl TEHEES %6l Fructose, Glucose R
fEgEe] Sol o) HEMEARRRRGY dAE BEHEE £
4 algdeh. o] She e LB Afihbe] Bt
= g k3l EMTRY Bk 2 29 Ptk BRE
o] #est WEABRY e StA 2xd 5w
A bl e, -
Be WRESS R kit AR HE BETHES
RS 5 =5 BRERN6 REHRe] Brstd REAT
WRERA o 2o5s EEeE —EY fIfABHEGe]

— 78 —



QehdeErt =3 (LRI TS EHd 22
AEMTRRS HUFEG 9 WAL ZETTRmg -2
oleln fRfgstz glot K TS ke Zgkel 4K
T TR B WERTE FHEE et o] HEdn
16)27)28)29)31)40)62)

1. o] k3t HHE (Reassortment) s SE#HTF=
MRS HAZ std B BRESHAl = =vl Gene
—action systemo) ﬁ;ﬁ% Fill A& ERS KER
ol A E3 REAE JVE BES SIS £@EE (b
SIS MEY & oA BT f1EshAl Fr

2. iR AR, BE BWelE HMpiEfa4
A71E MY Energy® 5 A4l fife] 2 s

= Aol FildE £REE (LEpHe SFY
mell glelAl RO i me RAE #ife] s
2] X3+t

3. o] AE WEAHFRA A9 @i 1 2l
RERAS] BILETE N pHRL vl = BT
B, i 4 BLE slyer & AR TR R
9 BEE a7A R

4. 2Este] Bl el v ERTHY 1
e, olwljt (LM 18] MBI S/ L2 7
A EHBTE WESTS LA AR = HETEEA
=,

5. 5 RIS EMT kel kst T4 (Rea
sortment) = " Gene-action systemoi] —KilEo] e

v Aol TR B—kiy FEo) = BERGS 3t
olvt old (BT 43S MpETe] BRE Kb 7
He REEE 25 Topgel FRelR @ 4 st

BB EEN ZRAE EURE g4 B F
B gt 23S 8 An 9= mEiiel EHHE
+ 2 REFERERYE B G5 23 3
sl o MfEEol 2usle A5 MUY + ok
wuk ol RAERMCE B0 253 Bk
—i AR WEREMS Y KBS EEREe) KR

Hiel AAAE IFE EWBETTH =
REAIN. TR, 9 M 4 GEERRIGS  k3msrel
A4 Hi%kse] Wy,

ol st o] EHBWHE st AL iEhel oA &
B EER R EHste el BiEd 4R o
e SRR, REFTS st P o
39 EpHEE st Bl e e ¥+ g
=t

T HAS WS THIIE IS B8 = Nk
Flo] kigmelx Mgk PREIEE 2 + gliu Ksld
Flel A& MRS Shol ARROE, TH, 13 4% 9

BETEBWe .

K

3 2 F d3 =3 BEAA AAAE B EHiy B
oy %;"1 —ET WA (riEshx Eshed o] 42
W £4ee REA el HAL 5 PRYERd
#iste] Lofndel

] B

B FRIZ A el —Rfmy-S M
ol Bt #9 1.6~3.0f%9 #WHS JepAARE
FREHoR AY HilE FEHAS A F dglds
B4 T FES welnd EEAZxA ERAZY
MBS He BAERBOIENES 7 v Bes 2
L HERE Ay

1 #FEAZS FRERS FElsh el EWNmel
BSE Jebi EFERAAE B HEE T

2. AUBEMR QAR MEGEE MR 74X
RS BEe A9 ERmeR A

3. KETEMY AT Rk Saee
B RHAMES vebie o= AL SHEN 3E
SBAEE 5] pfegteh

4 NETEREEY BoRl QoA H—5E R
EE M —Rpa TE PEOEE S mBEsE
RESBRS BT F Ao BESZe B A
£ R UGTFF KRS T 4T AT UEY
MNEFRRS & 4+ 99+

5MBFER =t TERHEERAD delA %R
a4 el B BEME ¥ 5 Asleh

6. EX Buby BETEH S0 433 wor B
M-S sl 95k (Fig. 23).

7. KIOTRHAIMRM LV WERS BHEEE 280
L2 EEd)

8. WEAHS "I # ABRFE ASTF
RAE lt}(Fig. 5).

9. KHEE BB AT Eikstenl R
frfEsHE Aol EHARTI AE ¥ 4 A= (Fig. 6)

10. BEERS] SBMbE KRCTRAMN-LE S RIERm
72 Apelel QejubEwl I fAfF BEIE AERHY R
Mol glonl #EEAfO) T

11 KBTS HFe mBld: ik, iy
Fll A& Sk, PR, TH, 18 5 9954 §¢
2 4 g=k(Fig. 5,7).

12. Bl Q1A BESHI Y EEESH ==
PREER S Rk Y 55 AL mast
& BlAke] =2uH(Fig. 8,10).

13. MERRMZAR B5EE Rolel st el MR
& R REEstd EAA ghtd REsA 2a

& st



(Fig. 10,11,12).

14, WRELHARS Shal BENEACl kel 4Hmmaiiers

WK 2-e ¥ 4 QdgrkFig 20
Az @il gAY FREES o
o] #Eﬁfbiu}.

a). RS TERHMBS ATid  #3 Gene-action
system®] WHlAow AR BALS 2oA A
TR EHE RSl BRI M=o %
ByBkBEe Zhxl.e v debamgtel., & IEHEEYel 4]
t BEIVRERE 1AL $447 gt EEmE

stz

2ol a2m PR EEASe ol B RS PR
Wested Biial =t

2o R A - AR o
232 AR StelE W J@)(Fig. 18,14,15
17)

b) Gene-action system$] H /0
Byl fY: (Polarity) =& AR
thythm) 9] Bk & FEL A9
kg o7

2 OEE AR
25 (Endoaneous
prazpalal BOI:

Rfeew ctn Hegpshdeh

\

JONG KYU HWANG:EMBRYOLOGICAL STUDIES
ON THE INTERSPECIFIC HYBRID GINSENG
(PANAX GINSENG X P. QUINQUEFOLIUM) WITH
SPECIAL REFERENCES TO THE SEED ABORTION

On the growing of the interspecific hybrid ginseng
plant. the phenomena of hybrid vigoures are observed
and leaf, but

seeds favorably since the ovary 1is abortive

in the root, stem, it can not produce

in most
cases in interspecific hybrid plants.

The present investigation was undertaken in an

attempt to elucidate the embryological dses of the seed
failure in the interspecific hybrid of ginseng (Panax
Ginseng X P. Quingue folium). And

obtained may be summarized as follows

the results

1). The vegetative growth of the interspecific hybrid
ginseng plant is normal or rather vigorous, but
the generative growth is extremely obstructed.

2). Even though the generative growth is interrupted
the normal development of ovary‘tissue of flower
can be shown until the stage prior to meiosis.

3). The division of the male gameto-genetic cell and
the female gameto-genetic cell are exceedingly
irregular and some of them are constricted prior
to meiosis.

4). At meiosis in the microspore mother cell of the

hybrid,

observed in that the univalent

interspecific abnormal  division is
chromosome and
chromosome bridge occure. And in most cases,

metaphasic configuration is piincipally present-
ed as 23 [ +21, though rarcly 22 +41is

also found.

5). Through the p1ocess of microspore and pollen
formation of Fl,the various developinental phases
occur even in an anther loclus.

6). Macro, micro and empty pollen grains occur
and the functional pollen is very rate.

7). Alter the megaspore mother cell stage, the rate
of ovule development is, on the wiole, delayed
but the ovary wall enlargement is nearly normal.

8). Degenerating phenomena of ovules occur from
the megaspore mother cell stage to 8-nucleate

embryo sac stage, and their beginiing time of
constricting shape is variously diffz1ent.

9). The megaspore arrangement in the parent is

principally of the linear type, taough rarely

the intermediate type is also observed, whereas

Tsh-

ape, and | shape can be observed in hybrid.

valious types, Vviz,linear, intermediate,

10). After meiosis, three or five megaspore are some
times counted.

11). Charazal end megaspore is generally functional

" in the parents, whereas, in Fl, very rarely one

of the center megaspores (the second of the third

megaspore) grows as an embryo sac mother cell.

12). In accordance with the extent of irregularity

or abnormality in meiosis, divisicn of embryo
sac nuclei and embryo sac formaticn cause more
nucellus tissue to remain within the embryo sac.,
13). Even if one reached the stage of embryo sac
formation, the embryo sac nuc'ei are always
precarious and they can not be disposed to theh

proper, respective position,
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14). Within the embryo sac, which is lacking the
enlospermcell, the 4-celled proembryo, linear
. ariangement, is observed.
15). Tlirough the above respects, the cause of sterile
or seed failure of interspecific hybrid would be
presumably as follows,

By interspecific crossing gene reassortments takes

place and the gene system influences the metabolism by
the interference of certain enzyme as media.
. In th: Fl plant, the quantity and quality of chemi-
cals produced by the enzyme system and reaction
systera are entirely different from the case of the
paients.

Generally, in order to grow, form, and develop
naw parts it is necessary to change the materials and
energy with reasonable balance, whereas in the Fl
plant the metabolic process becomes abnormal or irreg-

ular because of the breakdown of the balancing.
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Thus the changing of the gene-reaction system causes
the alteration of the environmental condition of the
gameto-genetic cells in the anther and ovule; the pro-
duced chemicals cause changes of oxidatio-reduction
potential, PH value, protein denaturation and th:
polarity, etc.

Then, the adnormal tissue growing in the ovule aud
emdryo sac, .inhibition of normal development und
storage of some chemicals, especially inhibitor, finally
lead to sterility or seed failure,

Inconclusion, we may presume that the first causs
of sterile or seed abortion in interspecific hybrids is
the gene reassortment, and the second is the irregularity
of the metabolic system, storage of chemicals, espec-
ially inhibitor, the growth of abnormal tissue and the
change of the polarity etc,and they finally lead to

sexual defect, sterility and seed failure.
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ILLUSTRATIONS OF PHOTOGRAPH
1). Initial celll divided to form primary parietal
cell and archesporial cell.

2). Megaspore mother cell enlarged.

3). TFirst division of megaspore mother cell(anaphase)

4). One of the dyad degenerated.

5). Five megang spores arranged to form linear shape.
6). The third megaspore functions.
7). T shape megaspores.

8). One of the dyad degenerate and other functions.

9). 2-nucleate embryo sac, and its surrounding
cell mostly degenerated. And fence-like boundary
made by epidermis of nucellus.

10). Two nuclei don’t dispose in the certain position.

11). Irregular disposition of embryo sac nuclei.

12). Irregula disposition of embryo sac nuclei.

13). The rate of growth in ovule dont keep pace
with the ovary and makes large cavity between
them,

14). The nucellus tissue except epidermis extremely

crushed.

15). Two of nucellar epidermis is shown yet to
survive.

16). Embryo sac nuclei aggregate to the micropylar
end, and charazal end nucellar tissue remains.

17). Some of embryo sac nuclei joined by cytoplas
mic strand.

18). Entirely constricted nucellar tissue in the ovarian
cavity.

19). The enlarged primary endosperm nucleus.

20). Four celled proembryo within the embryo lacking
the endosperm cell.

21). Endosperm developed miraculously. but already
degenerating; integumental tissue also disorgani
zing.

22). Showing tetrahedral type tetrad, tapetal tissue
disorganizing.

23). Macro, and empty pollen gains appeared.

24). Endothecium extended, and remains to the last.
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