53
FE -0 PERE T 5B % ELHR
2o ZT B B8 3+ % 8 %%

B # & =*F

Syunzo Wartanasg, Takashi Aosa and Sadac Agk :

& e R

Studies on the
Fruit—setting in Papaw (dsimina trilobs Dunar). (1)
An Observation of Pollination and Fertilization.
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Fig. 1. Showing an order from flowering to dehiscence of anther

A, B : Early stage (Flowering)
C : Middle stage (Maturing of pistil)
D, E : Final satge (Dehiscence of anther and petal-fali)
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Table 2. Differentiation and development of flower-bud in papaw

Date of observation

Condition of flower-bud ;
\ | [ OSAKA
1953 | 1954 | (Hira)
I Crown-bud is invisible May. Early
T Flower-bud differentiation June. June. 9. s 15.
H | Development of calyx primordia 7 19. 7 14. 7 25.

v { Compietion of calyx and formation of

| outer petals 7 22. i 13 7 2.

Formation of inner petals and mega- a
{ sporophyll ” 30. ” 24. | June. 4.
V[* | Formation of macrosporophyll July. 7. X4 29. 7 14,
Yi | Morphological completion of floral organs [ ” 21, | July. 4 z 24.
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BeBaRmE (RAEYHE) fE5 % Pollen germination with different temperature™
HEU T (B4R). BEEOKEA LY N\ 15| 20°c| 25| 30°C| 35°C
L Germinati 0.8 57{ 69| 12 | bursti
A 1
(1/5N), NaOH (1/5N) # iz PH i o e 1 e
ERZARLE. % 0)%%%% 5 -’%‘Kﬁ% Tube length| 10. | 80 |1237| 92 0
T, EX— OB PH 5~5.6 [ff (1)
ECHEARERES B, RiCE® * Suc. 152, Aga. 102, PH 5.2 after 4 hs.
ErRFeagdsBbh sRE (EBE anie &
10%, $£K15%, PH5.2~5.8) icfikbH Influences of PH value on pollen germinations
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Table 6. Pollen germination and pollen—tube elongation on the artificial media*

Pollen | Germinate | Germinate Pollen-tube length (4) PH
grain grain ratic Max Min ‘ Ave value
{ %)
1 496 ; 373 75.4 1.197 662 i 903 5.8
I 326 242 74.1 988 57 651 5.8
K 206 145 746 1,468 97 | o988 58
1Y 588 414 70.5 1,530 | 19 t 1,004 5.2

* Sac. 10%, Aga.1.5%, after 4 hs.

Table 7. Pollen germination test with different stocks®

o Artificial media . .
stovk\\ Pollen grain Ger;gilgate er:etIi-(r)n}i?;:e

Age. (%) Sac. (%) g ?
1.0 10 92 61 | 66.3
A 15 10 72 62 86.1
: 2.0 10 93 ] 54 56.9
3.0 10 138 64 46.2
B 1.0 10 128 34 26.5
: 2.0 10 82 23 28.0
1.0 10 134 ! 49 36.5
” 15 10 V. 31 419
s 2.0 10 98 27 275
3.0 10 164 “ 58 35.3
1.5 10 74 64 86.4
0. 2.0 10 88 76 86.3
3.0 10 188 129 68.0

* PH 5.6, 25°C.

27z (Plate 1-5). {HUEMEE, PHM, RESSARELRSAR AN IHAERRLN
Iz,
2) MEESORRE .

W RAREO—R & LU TIERORENRTLREBEL 6N DR, KE-OEIEIh
BOBETIRBAER TH 2. RUBRDTHICHEORERELR L ORAL T,
ezt ot LcHES R aE» ) o l, MEaE, » cERIHEbLLS
WEE o7z (Plate [ -2, 3). ¥ 2HBERFEEDOFERICSOVTEIRHETH B, ZOFE
BTERBEERE S R B HHERT 5 2 L3480, '
0. HESEEANICRT DEHEOITE

AZEOERE U CHECAEEEIALNA TV 5, KX - OEEROEFEEL KT
2 HE 2 5B ECRY 2 TRB R CICIAERNICRY 2 TEBEOTEIZ L &~ .
R~ OTBIREE TRICRL e ATFHFR ETOT0%U LOFFRERLOTH S
», BFREEECRCTRESKRICRT L FTHb AR ORFERERL, ZOBATERHED
BERERITED b2k (Plate [-1).

HERSEIE BHE 1~2 HE) 8B L2 0REhB 3B ci Rk thEELE
 HU-EL, OBLHEI VAR CENLZS, mif BHE 3~4 BHE) i3
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B CIEmE XL IERAAR I B BAL (Plate [-1) L 25U 2856 ¢4 Ek» o 8
nEE» o, UEDZ &b BRBERHICRTRASE Lo Y S IEBE 22 S kb L
5 L HIIEBRFER VB EOREBCOEREEEX Db O EEL LN,

TEEENITRYT 2 TEBE 0 TEI 2 R % I AR R UCHFEE 6~12 BRI 1375 A & HEA
HBAEZTEEL (Plate [-2) -3 B TFERERCEREL Tz, BB 1EBXRU2H
BICRT BB TR TERICIERE OEHRESEAL TRERTLIL D25 52 & BT

Table 8. Pollen germination and pollen-tube
elongation on the stigmatic surface.

Germi-| Germ./Pollen-tnbe length (x)
Pollen nate: HLraho (mhes s T

i T
grain [ orain | (95) | Max | Min ‘ Ave

Early %
stoge 132 | 69 52.2 76 | 19 38

Middle :
stage 98 | 68 553 | 323 | 38 152

Vigorous =
stage 131 | 71 59.9f 495 | 47 261

bhile. TFERICEL ZOIERE ofTEIEEAN
R 556 om< FERCBREASERP 22, &
BREBEEFET DL ROMmL ThB. EILTEHENE
AL A TREL RIERE T ERER 2 EoTT BRI

A% (Plate [-3). EoRBEIHEEROEFIDREDR B Fig. 2
RchERcAnsboeEbh? (Plate [-4). The digerams showing morpho:
i T logical structure of the pistil and

N & BRI CREIE 2 Mom< T, BHERRE behavior of pollen tubes in it
LR2~24RR L TTFEHCEET 50 Th 525, E : Embryo
Z ORI A IEB T2 B bl b3 bR

. y : Pollen grain
TRIEETLBIIE 1~2 HEET2b0 L Bbh Pt : Pollen-tube
7E. S : Stigmatic surface
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BROLBCTTENEES W ABEERMLNT V5. RBZETRIEENCRY 21EHE(HE
 OHEAILREETECET 5B, AREBOBARMFEBICHL TRSELSE
MR RS i, _

195320 FHARB LAV THRBB 2 7o 548, BRLORLBERARL k35
0T, 1956548 9B RTIREE[To%. 2084 A, BEOEBRIREERES
U7z, EERIEBBIER T 5 BEME2E T 2 B2EH R 24, RBIESEucK
T RSB oL Y BETFECEEAEL .

BIBC INFIRIWER cEH L 545 BRER T1210~202 T Z W idMEREH O [
NEYHELAXO () RoM1/3 1cBE . AEAEmERBES Ll 2540
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Table 9. Fruit setting by self and cross—pollination

i Crossihg Flower * Pollinate Fruiting Fruit
Crossing \ date maturity flowers numbers setting (%)
5.9 I 40 6 15
A x A 5.14 T 490 8 20
5.16 I 40 4 10
5.14 1 50 22 44
AxB 5.14 I 50 14 28
5.15 I 30 14 47
AxF 515 1 30 1 33
5.11 I 30 16 53
A%0 511 I 30 8 27

* 1 : Early mature stage
T : Middle and Final mature stage

Fodophic., TUTIOEEREERABE10~22%W3B%OERE b x—FK L, KA
~ICRERNEMOER D b0 LT b,
3. E =

PrEoBEVYNCEROER,LLXRX-OREEARECTAERE L TRKOERE
2ohB. B AR - T HERERECHRE R 8 BB Tbh 3~4 HicL TH
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IV fTbn s, Lol oEMIECRERE (7 e R=fl, ~7 =Bl oREIC
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RICHEEX —1Z—EIC 300 R0 FH2HL b 0T IZE«BEOIEELHRD b 11,
OB IHEN A RARADOERRARLNT, BATHEIR LR TLT0% Lo
FERE R UM T IR AEORRLFED b2k, MR ov T—#olEic R
SEekbopBEsh.

Al 2Ed2131954, S50 M4BT R TR0 % O RELIEEIRD =R TN b IZFARORE
BB EAIGR L TEV & ERNERE, BEEBRLI B ETTsZ L 2 & D
7z. PHERRIZ OMABRRERIEImMD THERAIL LT 52, BEH FER&ZE-S5TH
FREBBIOEMERD VY, BEEREI X oL oMmiciz 2 oA ER D b SEERE %
T3 005H0985LEE26M5. WU TIEFORERAEOEE LY TH1T, k2
ORZLILEECHIET BEREL TV 5b 0 t#ERESh, LI ORELTETEEDBIC
BoTHD LN BE2 L HOMIEOM BENFERIES b0 L bELbh B8, REH
DOEEATED O FRERBF LB LbE LD, RELTEORKEIC SV TIREIC
R EREL T 5.

FZCERRFENEOBR TS 22, HEREITEHAROERMFEH ©H352%, B
FERBOSEI0~12%0FEREL1E, EFELMREB 0B ORERII40~502% & BF
BHOSEOIEREOKELE, ECMRBBCI 2 nBAREL AR LR B 2628
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7. U EDOERERIEXR - TR AELEAHEME (Partial incompatibility) o 4&ET 2= %
AL T 5. RUELHELRICRY 216H 03, TEHNIZRT 2TEHEOHERVED
BROMTENCRC TEREMD 0B AL W3 METEBE R, EHoEREOHAR
BEROSGARAFERD NP Ok, ML THABECRCTRAREHOHS L ATESF
IR 2584 X 0 3R, HEEICRC 0% 0 HKERY S, BER012~24F
BIX Y REREEZEL 22, I~2EBCRZEATbh 2B R8T/ b, BAERICRT
BIEBEOTEY e EoB ORI 2V TEREZFMABEL R TEY, EbHE
TR, BRRUCHMFEG R L C2EETEOoMBEHRCETERTD LI,
INLBREEARENO—RE RO TV EDOTEELSINELELLND, * O
2OV TREBOBERELTFTEL TV 5.
4. ¥ =

1) AREEAR - 0GR CET AL LT, 228D, it o 1l1953~55
BT BEOERTHS.

2) iy (IWRREAHD) Wi 21EF 04z 6 A AT, R0 ED %
R 7 AFRETH k.

3) XX~ DRSS ERATEIERBTERSOTZETI LIBAEEZ LR .

4) EX - OB ERERE LR TNT0Z 0XF 2R, FFEEEL V EXE
BECHEShITRRTH O, ARFRIAZRANREXRLSY, EEIOZOSARTRE
2320~25°C, PH{fi235.0~5.6084 K xHEE e R L 2.

b)) EBORBELIRRERIENTD b NS OFERES I OV TRARE S BES
DEND 5. ,
6) AFEICAV TR BFRETE L% EoTEBRFREE, 1~2B oRERTbR
 BEERRER, —FREAPICRY 5 ARROHMRCROE, % x10~20F 030~50% 0
BERERL, FEL2AFIMOFAET 28 1/BDLNT.

2 £ X #&K

1) FE F - EEES - BRAR— (1956) ILFHEE #2) 2 (2) 103-113
2) FIHE= (1950) HrEmsai—

3) ——(1953) IHEANE (BEKBRFES) 3. 141-147
4) /R E (1954) RIS
5) FAESEAED (1943) £7%E 18-10 .

6) EBER - BN A (1953) FEsTAZMERE (22 5, 33-46
D —>s (1954) ——6, 29-37
8) JEEEZAL (1936) FLIREMESIR 132, 167-194

Summary

1) This paper is intended to present the results of an observation with the
pollination and the fertilization of papaw (dsimina ériloba Dunar), which is one of
the fundamental studies upon the fruit-setting carried on from 1953 to 1955.

2) The flower-bud of papaw is differentiated in this area (Shonai dist., Yama-
gata pref.) presumably in June, and the various floral organs within the bud are
morphologically completed by the early-to middle-part of July.
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3) In papaw, the flower is protogynious and it is hardly conceivable that it is
fertilized by the self-pollination.

4) From the germination test under the suitable conditions, the percentage was
shown as 70% and the germination is more influenced by the concentration of sucrose |
than by aga-aga. )

The highest percentage was shown in the following media, i. e. of 1.5% aga—aga
and 102 sucrose, and in this connection, PH value in relation to temperature is
considered to be an essential factor.

5) Incomplete flowers were observed, but we have not yet any particulars about
their mechanical origination, which are left to future observation.

6) In self-pollination, the percentage of pollen germination on the stigmatic
surface was obtained more than 502, but the fertilization began 24 hours after the
germination and 1-2 days after it was completed. .

The results of self- and cross—pollination registered 10-20% and 30-50% respe-
ctively. So the authors have reached to the conclusion that the papaw has the
partial incompatibility.

Explanation of photographs

PLATE I. 1-5
1) Longitudinal section of pistil in normal fiower. x120.
2) Longitudinal section of pistil in abnormal flower ; showing the degenerate pistil. x 450.
3) Flowers of the papaw ; showing the normal and the abnormal (degenerate pistil) flower.
4) Arrangement of pistil and femal in young flower bud. x 100.
5) Pollen germination of papaw on the artificial media. (aga. 1.5%, suc. 10%, PH 5.8). 24
hours after treatment. x 200.
PLATE I. 1-6.
1) Portion of stigmatic surface ; showing emptied pollen grains and pollen tubes penetrating
into the stigmatic surface. 12 hours after self-pollination. x 150.
2) Portion of upper part of the style ; showing pollen tubes elongating in the conducting tissue
which is not so deeply stained. 12 hours after self-pollination. x 450.
3) A pollen tube elongating downward along the carpel wall to the locule. x150.
4) Arrangement of ovule ; longitudinal section of young fruit. x50.
5) Longitudinal section of ovule ; 24 hours after dehiscence of anther. x 100.
6) An embryo sac on the point of fertilization. 3 days after self—pollination. x 400

(arrow showing the pollen tube)
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Plate T. 1~5
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Plate T. 1~6
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