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Study on the grafting of Solanaceae (I)

By Hisakichi Kimura
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COWTHMCEINTE Y, FHAE Dawson
W=aFyTrzne s FCFEN L& [8;, 7
FPREYTADIRA FERT Frry Yoo
BCHFCTEREN BT LMD, HeHl
BERBECIYTAI e 4 PSS LEL
TP~ VBT T 5 CHBS T L ERIDT
w5,

F2F, U B ETR L LT R Y
BHan T\~ 5, floBofiinclt LES
FBENRINBCEICOWTREFOHN Y b %
PEREINTHBECLSTCHS. WHFtL A
TEmcE T %55, M3 ZE il fn:HE

BHOD BT LEHFNTIEE LT 5. FEH
O Kl ik s BRES HERHRC LR L
T BhBLEBERTS MEIS 5. DTRE
19514E X 1 19534E52 e B b N cmROFBETCH
5.

§2 BROFRBRUER® HAHmirnll
BT CRFENTH FikcH e, BIbHFER,
32 &~ B T BORET T 3 S BRR Sem\c 558
LCBEL, #RKOVF, #EXY 3~Tecm ©
ERCENTHREY Y FELITH. cogs
B HERCHEREACTRERR CH B TIE
EED i MR A CH D, SN LY
YT ORI EINT I 1 S c b IinE ek
ERI . U, BERESHX VO
T115. AROMN&HEEERX {, o
M CLHECH B (Figl). BHEIECRIE
KA L CHEORLOBHCH %+ Y 2 2O
ERZU LM Ui, FERBABERETOF,
BB ERES E  X S TR IR ER
+EERnC LT I RSy cRAR. B
(b > TR ¥ v, WIE
FERATEN | ~ 2 BB, M RBROEEY
WY, FRkoTEOH LY P TIchE
B LEHERITOR. C OBATARR 2 Ko T3
OEMEERTRCE 5 &, MARREa Nk
2EERGET A X5, HrEongo.
FARVIRDH 2 B IR L 05|

% Faculty of Pharmacy, Kanazawa University :

Ote-machi 1, Xanazawa, Japan.

1) 7revey, vaxFT IV, AaX5 I VEFEINICHEO 7v e f FOBERTS 558,
Bk 2R Tk~ %I Solanaceous alkaloids (3&), Solanacen-Alkaloide (¥)&FR LT\ 5.
2) BAEEESPRES F2 EpkRse, (1951)

3) B 3 EupEER i R, (1951)



S

o

BT KORDHRERY TY, (SM+DT)»
CTi\T 208k% 1 #k, (DTH+SM) kT 20
Bl 8 BRI ZN L& Ch O, Mg ACH
BIARTEH T SRR O H T8 2 48 LIRZE©
Ty EET 5. ZLHELOME FORRECH
K3 2 0 RIRENIEE & oBEC h 2 5 e

§3 FREHEDREMOER

a) DT4+SM® (§513%K) FERDT (5
30~35cm, FEHER0.9cm) K1k SM (EE 25~
30cm, ZEHEELO0.8cm) ¥ S A THEBMEL, 138
IEBEEAREATS . T-NCRD). HIHATR, e
b [ (0.8em) ¥ Al Bt LebOok

TOBEARRCH O, HoRH 2 HMM%E  BREITUKD §2). Hor AR BETER
CHLRERREASE L7e. (1951) BEND e X (B L, PERERD S0
Table 1.  Weight of Datura, Solanun Melongena and their graft (1951)

Ground part Leaves/ Undeprﬁl;ound Underground; Fine Fine s/
Total Ground fne part/ roots/ U d;‘oo und Note 1
leaves| stem | total part n | total Totil Total ndeIgroun
roots part
833g | 28g | 223g) 2b6lg| 11.19 47g| 82g 24.6% 14.0% 57.19; | *
DT+SM | 387 32 260 | 292 11.0 53 95 24.5 13.7 56.1 *
395 33 265 | 298 11.0 54 97 24.3 13.7 55.7 *
. . . . *
SM4DT 92 9 62 71 12.6 10 21 22.8 10.9 47.6
256 24 173 | 197 12.2 26 59 23.0 10.2 4.1 *
367 31 250 | 281 11.0 42 86 21.4 11.4 48.7 *
242 24 166 | 190 | 12.6 24 52 21.5 9.9 44.2 *
DT 231 22 158 | 181 12.2 22 50 21.7 9.6 44.0 *
97 16 62 78 | 20.5 9 19 19.6 9.3 47.0 #y Ky
207 20 139 | 159 | 12.6 17 48 23.2 8.0 29.2 *;
DS 381 34 273 | 307 11.1 39 74 22.0 10.2 52.7 *
342 44 | 219 | 263 16.7 35 74 23.1 10.2 44.3 *
SM 326 40 212 | 252 15.9 33 79 22.7 10.2 46.5 *
318 38 199 | 237 16.0 24 72 22.3 7.5 31.9 #y
423 68 258 1+ 326 | 20.8 49 84 19.9 11.3 58.3 £

Note 1. ¥ replanted the seedings on sandy, relalively dried earth.

%, cultivafed on the same earth

from seed and didn’t be replanted, *; cultivated on clayey earth by farmer, ¥; grew spontaneously

on the earth same plants were cultivated last year.

Note 2.

the injury of crows.

Quantity of fruits that growed on SM could’nt calculate exactly because they were received
But I noticed that the ratio of weight of the all part to the terrestrial

part except the fruits were very nearly settled and I striked out the weight of the obtained

fruits intentionally.

and pulled out them to make harvest at the withering season (namely 3th or 4th oct.

The experiments of culture were almost done on a sandy and dried field,

1951),

so the ratio of the all leaves to all part were pretty few.

Note 3. Abbrevation.
gena. DTH4SM :
these abbrevation will be shown nlwnys.

DT :

Datura tatula L.,
Graft union of DT and SM, and stock is IDT and scion is SM.

DS :

Solanum Melon-
Iereafter,

Datura stramonium, SM :

4) (SM +])1) it Solanum ]l[elonﬂna g:li‘n‘}; L Datura Tatura %L LT \7‘_%0)’(&)6;

RT.

SM (T Solanum Melongena DWg, DT ¥ Datura Tatura o, DT hic#gfs. + (735

AE

FREAYRD L) ZORFOEOWW Y, AONGRERERDLT. [+1&8

EmEAA 01@

FTAHLREEICBTS X (x5 7AEY) 2EJT DI HWEdD0TEHS.
5) SM (7 A¥) BHERFEC—BICEIEIN TV B~ X4 5% X (HE, SRFR)2EVE.
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Table 2. Weight of Datura Tatura and Solanum Lycopersicum by graft (1951)
Root | Stem | Leaves | Flowers| Fruits |Seeds| Total Gxg?xz:x‘éi{rt U;gi:/%g(;‘;?d
v G || e e | s
e o [ e |

Note 1 :
Note 2 -

These samples were given to me from Mr. YAMAGATA by his kindness.
(DT+SL) (W] SL means that the scion of Solanum Lycopersicum (= Igecopersicum

esculenfum) on the stock of Datura falula by seedling grafting (IIERE) and (DT4SL) (]
DT shows the stock of DT by seedling grafting.

7e(BE 1). WiAo DT oo DT X b

PR E S HIL, BRI AC(ER3, 42,3
B, #2%) %8, HiEE b SMoEH®S
BREBOSHEYELR(ER L, $2K). HL
FHECHLFy TERBML, HCERBOESCTH
Ol O EHIE Lie b ORFEFE TR 1D
7e (354 E). SMgtROULHCT 75 4
OFEY Hens, (DI+SM) offick\d 53
CE RN EmOR. (1951, 5248) Hlio SMy
B LRy P OHEYREBCH R L b OClEil
FARCR SRy I & o nDTR ORI,
EibfictEs demici#Ed AEMREIEA LT
e (4i®c). (§4dBIH)

b) SM+DT (% 1) GaFRiE& (DT+SM)
XV LR, FHOBRIBREFCHS. HE,
FHE RO SMOERTRIEAKI D LA
DT % X{#K2 HRE LD, XEHETEIIE
Belily, HOSHOMEMBRERTHOTH, IF
BB DT OGN ERE LEO BB D
bRLImB (355, 6 ) . ko ¢ & R FwqT
b s Cct AN s, {LLHO DT ORE
RIEOBILHFODTCH UL FRELILEY,
ASMOE, Rid2IARERAELRC. &
FO—PICHOTEREO SM T3 T8 & flks
ESE L, BI{EY L. fhEHOEARNEC
EDT hoETOSMRE &E et (DT+SM)
CEHEF2SM L Y&+2 ot nELike

b5 (BE2, 85 6F). [BLRESECHO
SMo#y &L, WEOELHEE Ldie—f
TSRO 1 495 2 X = 5 &2 B8 Uil
ANBbrlwXviihwEEL, DSalrER
MELPE LT, FROML BokDondo
7o GETR). 7 BEWHEY 1707 bOCIE I%
A RIFch O, DT G455iEo »
8, AT 20HC, OWSCHEELRHEL
Rond, EEOMRKREDORE, PIELED.
Ofe. HROBEIEO DT i 77 5 A2 0F
LEImoteds, R0 (SM+DTeksd %
WODT ciichoFLy Are. (1951, 5248)

c) DT+SL® (§52%, #9IRA) DT o
BhEL, rv b (SL) OEFESKE BT
&k (SM+DT) effcv s, ALENEFEK
EZ L EE .

d) SL+DT (#2%, 59X B) SL oftix
HEMA 2 oBSDIOREFRLFLE I k.
L DT+SL X R#HEARMHIC B Eox ]
CkEBRERE .

e) Scopolia japonica + Atropa Belladon-
na (BEE4) 5 dM 240 <5 Frr
(Atropa Belladonna) ©453 g~V Far
(Scopolia japonica) Fyw®ifE. 6 A TFMI D
9 B hlsEPEIE Y Lid7e. 1083 LATRESE. b
O 2EENT Y v O MErHo FiFEE 9 A k-
M. 1R EIZA _ LWRSE. o~ Y F

6) SL (X b~ I Solanum Lycopersicum (= Lycopersicum esculenium), HEABIG, 1@ 7 #id 2ERTT,

WL RGHRAR, 195148,
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2 n RO FATRFEE 8 I ), ABEREE R
OF—REMNS L Lo~ ¥ F2 O -
EOWPEL S A . 94 8 HE X VB
el Licbo ~o Y F 2 v S —F e L7

U R L 7eds, SR i —R3E
o ELOEARL BB 9 )] 2 nglk b ks
PrH L Lo (512K c¢) (1952).

f) SM+8cJ® 9} R4S HIZE L7e Sc] o
B TR KMo NNk e B b EH O
ERER T, KZE (1951).

g) SM+CA (BT 5, EI0K) 5 )4 drtam
r MEOZE YR AL CARHFyY 7 v,
B AcE L imZER, BESM ol &
B B b AR AT T HY LRI O R ERR
ChoOfe. L L HE o By B3 L
7e. CA OFiTHEAZ. (1953).

h) CA+SM (Z511) 5} d 4R o
75, IHERE Y, LB EHEIEE
OFFEREH L, DBAEN, BMAKEIDY
AR (1953).

§4 FXEHEHE EFED L0 HEX (BT
B—#Ek#IC & 3 2,3 DthokEioER

a) PYBDPFBY+RFFEF 5 AR
R F v 7O 2REBONEY FY AT T OH
- 20cm @EZECHYE. ¥ 60H METE. %23
Ik X v & THO Ix Bren 7 AU ERE
ik DBFOEREMEREIRL, WEXLHD
7z (1952).

d) RFE>F+PYBITFE 5 kM a)
O CHEE. FHORNNLS. HohERHD L
Nnihote (1952).

c) PhN® + DT 5 )9 _L40Wi&&hih & W3
. H30~40R H4A7. HomEdE THED o
N d OWHOTNT~THFE L7z, (1952).

d) DT + PhN (EE6, HI12K) WHEHE,
BEERT = T30~40 BEEHNPE. AL s A K

R RCH~, B clE N e HER
OTHERL, BT EROoRTHROTCE, &
U2 O R IF RO\ TeOCRY, FHHRIEIAR
EoifhNiced Bbils (1952). 6 A LA
JER Lie b Oy ~Tifat, 7 A Ta X b BE,
gy, PhN ORFHRERLTESTH Y, B
i, ke bFEer 5. Ho PhN 2HEL,
Fo FHCHe BT N OTRH,
Mo SREBbNE Okl DT OoEO
AER, bt cdES Tom HCET 2HE0
HIBDSRA 2 T (1952).

e) FAT7eF¥Y + 9IFT RV HYFFT+ F
FTeFe® (TILE 5 AR wEE, #1RM
BoMoEESEZETL, 2BMNEBHIE b
IR RE & 38T (1952).

f) edFay + ranFedFas® 10
H MO L iy £ « BT Y H55, ©
2 WSRO E Ty Bz FEN Y
PR b bk, ek ahb, BilE
OIS E LD BT LA TR L EDN
% (1952).

§5 HEABRCREOW-HBROEE

1. RO 5 F B ERC
WG LA E O R DSRAL T 5. T ABHE
iy &gk 0 Befbhdn & O i filivin—GcC
IERDS HRER T 293 5 (H) DT & PhN). &
2 EH Ell oAk el Lk e Lics
&% OBRIHEDTN N C K TEANBC/ICH S
B4 (HIDT & SM) L7EAE RGOy (DT
L SL) rHn. c oo FElo EisEk
7E LI — FC O HERBBT 50k
Hbnsd (@ DT & PhN). 5kl & o
B RS R OETRVE DM O\ BHIRHERTRS ©
MiEHOKREBDH T VEL RS, BUTENT
BB LICA S OEDBHR TR Y, R
BEFFONECK D, FEHERIIRELES T

7) Se] ftovy Y Fw Scopolia japonice, PON (%, 79k Pharbitis Nit,CA (X 9% 5

Capsicum annaum.

8) ¥~ YAT I ? Aconitum Sp. MMEEFILFE.
9) A #&7 < F¥ Hydrongea serrata ver. Oamacka, 7 3 5 Sophora angustifolia, v ¥ * = Ame-
tystanthus japonieus, 7 w33 v ¥4 33 A. trichocarpus.
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REL BT BROCEIE & b HRfioRs
YESRETHLEMCH Y, MR
3 BHCREE LD D15 hOLRHs0IEE
TH%. BRAKOHL 7+ 2v5 Cuscula
Japonica %3 X, 7 X~ x¥VEC HET
HEREC B BIHLL $F L O OBRE
ENFEOZNI Y BT &k DT &
Y, BEROW LR O X 5 5 h B
L IF7ET BAREMED B 20 L\ 2 \nD
Tw%. BLINOH#BESERETHENE &
BRECHCERNBIET A 0BT 210
il . SM L DT 04 CHOCTESM o
ZoH#SEEC R PR L, DT 0%
OHIEEMCHOTHO ML A%, SM+
DT @doTin®s WX b L O BSBREE
PEL BOTw 50 CRENREBbNS. ©
103 DT + SMO@H: LB A1 530 T/ 3 5L
HAo—oth55. ALV LHOFLOLG
SM + DT CREARSCE ~CHEERO -
HCBN B, FEEBREECH vy oFio
FARCE T WEBER™ X oc3pbic
F D, 2OFERCONTIE RIS CES O
B0 2 LI EN Bl b CEES CRCEY
OEBIMTON 2bCnliT b orE2 5
NTW B, ROELCINTRIEBBEOR
Ot CHEO WX v o5k BRI L #Han
B, 5 RNCRIEE TR S L 52 % 24k
BROHUOWHRE METS L, 2ol
BCEOTw B30 CRENRLELNS. o h
CONTEHICERY 5%, DT+ SM cp
DTS IRE ORI DL _F 5 & s
BRI, TedChiE X Y T 5555
&Lﬁaﬁ<ﬁ%&<&wtmmk@Twﬁ
L, SM+ DT e o CigiaRo B 2 ofic
L VRIS BICES T S 2 1<, HELR%ES
&%?k%ﬁ,ﬁﬁﬂleii@%ﬁkW%

T 2LERE L BOTHIRORBES P { X,
BLLESBEEELEIBECDTELS. BHE
BAROEF N HTrbONROTRE, £E
CHE25CE:0550CHHLS (§3,D)

2. ROBERCEET ST 2502 8
WE (BlaiE~Fe 7 v Ome) 3
FOTHEEANGE To2ELE, DT 2 SM
¥4, SMOEFRDT X b smhe BhEES
BCHEMBE Y EELC~2LE2005. BB
(DT + SM) @iH\~T SM OFEARFI 5 58
ORBEEFHT &, o DT RN i
BT EERTNTIFERT 5.

3. XFFvFrE Ay FarnCEHML R
R, <F Fyad o) F 2 eiiORE Y B
FICBN & B7eds, FEPNCE {3eH AT
THEDO N ¥ v+ OfEH € ® BT 5 hOR|
BTN ) Y ety 52 20THK
WinkBbn b, BCHBOPEN > Y Fa
n OHIRIRG ORZEOFCHE Y 52, R
EoFHBCREE LD DHOCHRENHEEE
TIN5,

4. REEHINOEARE, b LENSRIIL
7 T b MY LO BEIC R A OO
[ i34 2 B OREDTON T B L0 &8
2b6N5B. FPIABTPEENRT FrrOELRR
HBTAbEffE LN 2L, 2N60H
¥ B R CIERR IR A 5 TR E K
RoNB BB CHORTHALD.

5. EE0oSMET7T7 54 OFENE LN
7ebs, DT+ SM ek % o SM ek i
OFLFR LN, XWFEEO SM + DT
FHDT €77 78 L L&, i
Hersgda7ryrrer7asnt FOER, B
FFEOMBRY B X OCH> FE L LTk
DB Y, 4 Winson OR ¥ FET 2 FReH
Dfe.

10} ELREA: - NITETBIE - BEEE © HFEoORMMHMICRT 5 BHERC BT 28T O BiRED

@, (isE, 63, 247. 1950).

11) Avbkaz © EEAO4EL. EEe s, 7, 5, 1952.
12) LB : HPOERE EHRYE. (RIS 2 i osE p. 260), 1944
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LOBRE, HEMEZICLD. Mm%, @
R BBl s Lot LE Rl LEF 2 RETH
%. (EBHI294 6 J330H Z4])

Abbrevation : DT+SM shows the graft between
Datra T'atula (DT) and Solanum Melongena (SM)
and at the same time it means that the stock is

DT and scion is SM.  Sign -+ shows the grafting

ol 59

and distinguishes to that of crossing signed by x.
Left of sign 4- shows the stock and right does the
scion. (DT+SM){ =23SM  shows the scion o
SM on the stock of DT grafted by means of
approach-grafting. (=] or [#] shows approach
graft (=a vy ¥, HEE), (=] or (] does branch
graft (==X v &, §#), [7) or %) does scion-
graft (=7 ¥ v ¥, Bigg), (7] or [W) does seed-
ling graft or cotyledon graft (=7 X.,Iv ¥, W

ﬁ) (BRﬁIZ%f_ 6 E?’OH;S%{;j')

Summary

1. I have made a various of grafting on the
solanaceous plants and observed on their
results oecologically.

2. Between the near related plants on the
Solanaceae, it was possible to graft two plants
muturely either stock or scion, but the degree
of intimacy was not always eqally. For exam-
ple, the- scions of Sotanum Melongena (SM)
were able to graft on the stocks of Datura
Tatuta (DT) very smoothly, and many fruits
of the scions could be cropped, but on the
contrary, the stocks of SM were not always
brought up them on the scions of DT. T’ve
observed and recorded for them through three
years. ‘T'he reason why did so, will be solved
other day, but some reasoning would be given
to me with some imaginations which let be
related unknown hormonous substances. I
suppose that if it had been made approach-
graftings, and the scions which had its own
roots too for a long time, or on the other
graftings, the scions had been reached its
adventivroots to the earth and made Autotro-
phy, those scions were able to take some
special nutritions or hormonous substances
which ripen the fruits from their underground

roots. (See the third report). Sometimes,

many adventiv-roots were spouted from the
unions after graftings, but in that time, when
it was done by {DT 4 SM) and given enough
nutritions, the scions of SM sprouted many
adventiv-roots, but on the other way, when
(SM4+DT) were done, these roots sprouted
few {Phot 1, Fig 3, 6). At the same time,
the scions SM which grafted on the stock
DT, were growing very nutritious, and the
underground-roots of DT were increased, but
when I made to reverse, the scions DT were
not growing smoothly after grafting and roots
of stock SM were not always increasing,
moreover, so to speak, the stock SM were
very disiring to sprout its branches. (Phot.
2). The pressure of permeation of cell-
membrane too will be related to the hardnes
of grafting, but only this, it can’t be make
clear for the reason of all phenomenons on
the grafting.

3. T was able to graft easily the scions of
Pharbitis Nit on the stock of Dature Taiula
through three years. Convolvutaceae and

Solanaceae are near related muturely by the

medium of Nolanacese and consequently it will

be able to graft each other.
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Fig 1 Method of various graftings Fig 2 Explanatory sketch of various grafts

(branch graft)

by customary mothode

Fig 1 A : approach graft
B : scion graft (divide graft) E’ : cotyledon graft
C : scion graft (cut graft) by author’s methode. Be attend to
ID : branch graft direction of cutting
E : cotyledon graft (seedling graft)
Fig 2 A : DT+SM (stock has more roots than normal 1)T', and scion has many aireal roots too.)
B : DT (normal) C : SM (normal)
1 : SM4-DT (scionis distended near the graft union, and has few aireal roots.)
E : SM+DT (stock branched)
F : SM+4DT (branch graft. when the scion is grafted lately in the season, the neighbourhood
of graft union only distend.)
Fig 3 scion has many adventivroots
Fig 4 A : These samples were cultivated in pots at dried and discontent nutritions, so had no

B :
C :

aireal roots. (1952)
similary conditions with Fig 4 A
adventivroots of SM were sprouting through the pith of DT. (1952)



Fig 5 A SM+DT (approach graft)

Fig 5 A After grafting, the scion was cutted
near the earth. Section of the scion shows
4. (1951)

Fig 5 B scion was grafted by cotyledon graft
at 15 th, Mai, but lalely sprout of the stock
put forth its shoot, too. The sketch was
made 25th, Sept. (1952)

Fig 6 A few aireal roots of scion are seen (1952)

Fig 7 Aireal roots of ithe scion DT reached to the earth, and became as a main root. (1952)
Fig 8 Adhering parts of scion to stock are swelling -
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! Fig 9 A: DT+SL B: SL+DT Fig 12 DT +PhN

Fig 10 Solanum Melongena +
Capsicum annuum

x Ve

Fig 11 Capsicum annuum +
Solanum Melongena

- X ¥

¥Fig 10 drawed from the sample showed by
phot. 5.

Fig 11 grafing affinity was very little, and =
scion only was able to grow, but this scion
has sprouted its own adventivroots to the
earth at about 60 days after graft.

X Y Fig 12 It was not able to graft for me by

Fig 9 A : DTSL (scion graft) the means of (PhN4DT) No.3 shows that
B : SL4-DT (scion graft) the aireal roots of Pharbitis Nil sprouted

It seems that the influence of both plants through the pith of Datura T'aiula (see

are equally. phot 6)



Phot 1 DT+SM (scion graft) 1951 Phot 2 SM+DT (approach graft)
The scions of SM were fully growed and many Branch of the egg plant (Solanum Melongena)
fruits were riped. got out from the earth.

Phot 3 left : DT+4SM (approach graft) . Fhot 4
vight : Datura Tatula Seopolia japonica + Atropa Belladonna

The roots of the DT which had the Scion of SM
were better increased than that of the DT only.
See the fact that the diametre of the stem ot
left plant were slenderer than that of right.

By this graftings, the stock of Scopolia japonica
(ScJ) were obliged to be living till the biginnig
of octover, and moreover, the sprouting of ScJ
which is usually budded in the early spring has
occured without exception in the biggining of
september. (at 12th, Sept, 1952)
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Phot 5 Solanum Melongena + Capsicum Phot 6 DT+PhN

annuum

(a) 12th nov, 1953. (b)) similary 24th oct, '53
sketching of the ncar of graft-union is shown
with FiglQ. The stock of SM were very
desiring to sprout its branches and growing of

the scions of Capsicum annuum were not always
good. These were pretty resemble to the (SM

Phot 6 flower of Pharbitis Nil and flowering
bud of Datura T'atule are seen on every
branch at the same grafting. {1951)

Phot 6/ See Fig 12, No. 3.

+DT) at the approach-grafting



