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The action of gibberellins on the fruiting of grapes

Saburo Muranishi

i
R T S MG O R E LT, Nk, W
U HAT SR UETTOHIS, Mo N s
MEREROTTIRDS D 5. KEMOTIRSIY L Tix, WWHE
WSO IR R WL T A 728, IERTEEDLLA
M (gigas type) A n Atz ZhH D0,
Rt R BONIMPHADTEAET 5 T EDWI S T T
LR, %IHT s h 2RO 7R M AHThdy
2RI 0 4 fHADSELL ST % (Nebel 1929,
Einset % 1951, Einset 1954). %77, 415 [14RTE
10> 4 TR RIS FE S HED ST & 720 (Olmo
1942 a, 1952, Darrow 1952, k1. 1957), =zt
F UL DB BRI UL b3 A S o AN
JERHY s2e b b L S ie/e-o 1 (Dermen 1941, 1947
a, b, 1952).

Ea{,

TR WEINTCE, Dermen (1954) X b £44(11H
WERICHS % colchiploid O b7 Sts. LU
ZHE, CALS DR O A ARG, AXy4
RO, RUIBTLAIEM S 17208, Z0i30»
DORAPEFTT DTk FEARNHE L D 55 LT H0%
4 FARRIE OB TRl &gl bl & &
AT S (Olmo 1942 a). HUsHIZEOTE, A

(1937) 1Tk b, AU 4 ARG BRI 0 S HETT i
FISDIVTUL B0, BHFICHDT, 2055, 2, 3
OB LU S T (B S 1856).

RN FRICOWT, £ L0 Pns s, T 1
2 DRERGO RS NS08 ) OBDSEELTZ L 5 Th
BhS, FNSOMMT RO ILhC, RTINS
U THREHENTO d 2 & DI b T DR k5 Th %
(Olmo 1940). #7z, 245 OLLIGIN O FTIT 45
DT, FEE S D Titsni e b, “Seed-
less Muscat” (Snyder ©, 1940) “Seedless Emper-
or” (Olmo 1940) #5.Lk¢¢ “Concord Scedless” (Ni-

L, BT,

tschys 1960) 2o & ORI IO T AT R 35 1T
% somatic mutation & ¥/ LIE 4 A § D%, “Par-
thenocarpic Sultanina” <> “Sultanina gigas” @
W< MERSHRTO somatic mutation (CHIKS % & Ops
JI5H ATV A (Olmo 1934, 1935, Snyder 5 1935).
NI 0, ARSI X b AT RN AT 5 l%
BELHbOEARONSD. Tiabh, LUHHIC

DT 1D DO IR I TR R T R pmzom
THBE, CM%?)V‘&*)HL“ f\f»f},,ﬂ]«/ﬂ)z‘lfﬂt
T ENhNS. e, 187N ¥, JTITH

T4y C ik, Tillery and Barron 53 “Black Mo-
nukka” (MEHAGTD 2 7E0PE & U CMERIO F, it
g ﬂ:de’ﬁ LTS (Snyder 1931). Zm#,
LO2BMHTKIRITISNT, BUNT R o SO AHETT DS
fitgtoh 1?&‘&7 K6l “Black Monukka, Sul-
tanina, Sultanina Rosea, Panasiti (Black corin-
th), Corinth rose” #;Jk¢f “Corinth blame” %{f
Wl & LTI T A8, “Black Monukka” 0)
L3 Fy RO Wk 21D L Tv b (Snyder
1931). F7, Stout (1927, 1928) = o —=3— 7
SRR &I LT, RO MR FR D T RIS
T U, ML D R0 PIEANA (near-seedless
grape) (TR “Sultanina Rosea” 0)JEH) % 221
U0, A RN T 2R D L, & S iRl
OSBRI Z AR & U CRR BTl 211750, 205
5, “Sultanina Rosea” #5 L ¢¥ “Black Monukka®
BEREMBLE U Beon, FyIMUcknT,
WUWERWAZ Z 12805 (Stout 1933, Welling-
ton 1930). Z O, T E k2K % Snyder (1934)
DI UTIL D, X 54T, Stout (1336 a) (¥ 1919412
DB DI IV 7 1 r‘/O);jfT LT, EE L
THIROMERE RO SERHL T 250 fild» 6 & 7238 MERT
F 2000 }700 5 5 1000 M»»}' DA B, ZDOHDL
WD IERAR & 72 b, 2 OINBPRIE 4.2 %I A
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10 ZOTHIE TS OFEEBROEDL BT Ko
Seedlessness |3yt femaleness & bL 5 4L 4 A
57 b5 &L (Chandler 1925), & 72 ZMEHRIIC
L O TR Y B RS D I AR e A i B
(intersexualism) (DIRNE %2 #C 545 &V S Kl
Zeitivyto (Stout 1921, Gardner 5 1939). 7545 Sny-
der and Harmon (1940) |3 currant type OIN%
FARER Fy (UL b 00U A Fo {RUICHeR: ko 1184
MHNEND . TH OWIGL b HIEKTUE, HRE
MR X b BURR L MRRNNFRED I B ¢ & TR C
EEBAOND., U U5, SMERLCE 58
BRSO 1L, LR D I A RO
B S BT, KD TINEES C bbb 5.

P OWL, TR IOREMFED A 59, MM )

O RSLT A SEROMIET ORI L Y s h
AYPEL, KMBECL Y EoNIEHEH B, C
5 &k, BR2 A5, 3 b BIEY O EMN SIS
IR L LTI Y, AR E R R L
5 ETHEDODVZIT, HPFIVE L DFEFE, ZRHHS
Wi XT3 /ER PRI D FEN] DAL & > TR
KEL DRAVIZINTETWA., TR AH
R YOI HER & L TClY Gardner and Marth
(1937) HSHFEESLME AR “Brighton” 1T NAA %
WEHL 723 DD Y, ZORE, BRRIER S hH
DI, ZOH% OO HERE UTIZ oL UL
T 5 HBHREROFHEPITEAINS & 5 icizot (Pratt
and Shaulis 1962, R 1962). AFH - (1938) 131+
VT ST OVETRICANF v =% o B UL TIERG S
BT 2 ERL T2, Weaver & ZOWIHITEE 51
7 R VKT 5 BB TIOUHAER 2 5722 T
A%, o0 fERMNENE EE UTMESTTH
1z (Weaver and William 1950, 1951, Weaver and
Winkler 1952, Weaver 1952 a, Weaver and McCune
1957). b DIERIEIITIWN T,  RUTIAL
DT BT, WHWARKDOEAL C@WK@@@Q
Wi, SONH D B REICENR U OVEREDS LI
KL DTV AY, COEBIER % AZ*F-L&WF’I
OUHNTIRITT X700 b Db R W & T B WYY
thEis2T0E. LT, omcm&&ﬁw%m%
RRENTA TR BRIV % & B RED R LT
(4-chlorophenoxyacetic acid) OWLIITHs (VA %
T EWsHlfgE a0t —0, MAOPHEFRBEH LT
Wz ) v (PUF GB LIS 3) I Tidhs
HAT/SDT, O EEY DRI U TR

THEELSRENRR2ATHOODH AT EHH L s

W28 % M4k
7¢01z (Stowe and Yamaki 1957, Wittwer 1957),
TRITHLTSE, o BG 3BHR B\
MWHpELUTHEDS T 4- chlorophenoxyacetm
acid X b & 2R R T &9, 84j:4T Wea-
OIS S X b i SAUCTRRK, HER
MRRZS S ONTA TR RIS 2 BG LA A5 IR 2
EFHLEINTETCUVSH (Weaver and McCune 1958,
1959 a, b, c, 1960, 1961, Stewart, llalsey and Ching
1958, Weaver 1960, Lavee 1960).
PR 1957 LR, TR ks
Ve B M 251 UT, DHIERTO SR -
% GB ALMOWER 2 hild T X712, BG ALFIAST TR AT
FIYLTIBIOF v NI T— ) — T U HRO
ANLERTIND I DT, WA, FROAA LS )
N FORRADR L2 EWIH IR 2 Bl 4 ¢ & 2 |
Ute CRIPE 1959). & > GB EICRIZS U ¥ & Dk
DRAEREDS £ (IHIgL s D 799 =7 R MU
T, ol s GBI U7 N ORI R 2
1785 L&, 7RO MU O iRk 2
GB OYEMSIEICBIL T, JMBINIL S G AERIA 75 i
M & SETER R 5 D10 OB R D T X1, 0
NERIEIRN DIZIAT S 2 BUMDEIEF W S 2T/ D
TCDTC, TTREHFELDTHEET 2 &L
ARFFED S 1T d 12 ) B/ L W s 20 rcrin
U RIDNEIIEE i GRSt (VR RANCS O Tt 1]
T B O NI TUNAER TEBAZ (R it
U, CTITEOL D BERRT 3. S COUEOR
HEHITY DALY SR )%k@ﬁ%ér

ver &%

VA TR fig YL

AL FETRRIG I B B S AT LA e
TR L OIS ORI oo LT ﬁﬂlft’i’lli
ULiFs
SEBRASFl3s X oY ik
1. #&H#H

SEAAEHI LA SR IS M AN 50 T, A
W ALNET I T R e ;‘iuomq I L,
195041 & THE MR E 2 £ 1 A0, 19604 BUR I3 4
HNE 2 LT 3. 2050 10 v — b 50
AOMRARETC, WMEF o 97 L00% » v
* 7= =Thb. YEAROTIARINETE b G T
H 5. KRB ic L, o FANETIZ s
Tk, 1958 AEDHEACIX 11422k, 1959 481 124124:,
19604 AT T 41z, 19614E13 8 4715, 19624F 1%
154120:, 1963 Hilg 16 472705, 1964 41314 17 H/1:Ch 5.
F oy b e T =Y = WECIE 1960 Ao HERICIE 16
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170z, 1962 A0k 18 413/]:, 1963 413 19 1T/):, 1964 413
2047k, 1965 410k 21 B/l R e LR & LT,
12720, BIBOBER- 125 S KRR L L, R RIED
WTRTTRUE DRI TSI 2 N2 1 b ASLRDY,
FAVS OKFULRE N 2 JERE, 731 25 JBRE LTI L 1.

2. HEESICEBE

BERAE I TR T RS D
(R HEEE RS %,

1958 H 4% iH YN 5
1959 £ DIFRIZ DAY ~L Y v

Presk (Mo ~<v Yy, GA; 93 %% EH]

LB BV,

Uinl, JJIFABRX (1961, 1962,

7525, DR AT RIREAEC & AR 2 [T B9 1963) s MEENII D < LY g koto. JERASEE
. &, 1998 RT3 B HLEGABROD 12, GB 25, 50,
Table 1. Experimental method of gibberellin treatment for “Delaware” grape.
‘ Treatment
Year Conc. of | Date of treatment before the full bloom
gibberellin | Repetition | Method
. Copm) | o R -
100 i 1
€0 2 April 26 April 28 May 9 May 17
1958 50 4 - Spray (=311 | (—29) (—18) (="10)
2 8 | .
50 4 _ May 6 May 10 | May 16
1959 N (—14) (~10) (=4
1960 100 2 ! Dipping . _ May 3 May 13
5 4 Spray (—24) (—14)
! : Dipping . _ May 5 | May 10
1961 | 100 | 2 Spray (-8 (13
- . May 6 May 10 May 16
1962 100 2 Dipping (—23) (=19) (—13)
. ! A May 18
1963 i 100 | 2 Dipping —_ — —_ (=7
1964 ‘ 100 2 Dipping — — — “(/Ii%)é
! |
i Date of ‘
the full Date of treatment after the full bloom
bloom |
- ) I June 9 _ — — —
1958 | - [ (13)»
[ o e — - —_ ————————————
' May 28 1 June 4 June 12
e My At ey | sy | (2 - B
June 6 June 16 June 23 July 1 _
1oes May 27| Crioy | G20y | Gk | GH)
1961 _ May 28 | June 1 June 10 June 17 June 24
(+5) +9 (+18) (+25) (+32)
June 4 June 8 June 18 June 26 July 2
1962 May 29 1 Chey | CRHO) | (H20) | Ghze) |+
1963 _ June 9 June 17 June 24 July 6 .
| (+15) ¢h23) | (430) (+42)
May 27 . .
1964 —_ (+12) — —
N.B {1) (~-31) denotes 31 days before the full bloom.
7 12)  (+13) denotes 13 days after the full bloom,
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Table 2. Experimental method of gibberellin treatment for “Campbell-Early” grape.
Treatment ! £ tr D [ ‘
R ——— E Date of treat- | Date o ‘ Date of treatment after
Year Conc. of | Re o i ment before |the full
{ gibberellin | tmlz)n | Method [ the full bloom | bloom | the full bloom
. |~ (opm) o , -
100 2 | Dipping May 3 May 12 ‘ June 4 Junc 14 June 20 June ?8
1960 | 50 | 4 spmy ( 27)1> —13) May 25 ([ 10)”' ( 120) (+26) (]36)
B TS Dl __..__‘;__ ’i\)[. ! - !
| o pping | ay 13 yro o 0! Lo #
ez 1100 |z Spray ] ¢ Ys) ‘May 28’ |
i - YT | |
| . ! I)lppmg |May 13 ‘May 18| \r. ]unc 2\ June 9| June 17 June 24
963 100 2o spray ()| (e May 27, () 2y (3
)] H 1
| [ N i i | ;
Dipping ! May 3 ! ; :
1964 100 2 | e May 11| — | -— | — —
6 | | Spray ' ‘ (-8 ‘ ' [ ;
- ! S _ N . | |
. . Dipping | May 11 |4, HJune 16 . 1 B
1965 100 | 2 Seray J! (Nsy | May 26505 |
| | | | |
N. B. 1), 2) See the footnote in Table 1.
80 35 ko7 100 ppm AGED KRR L 7275, 1959 ot
ARRARE O HUGALIINTIE 50 ppme JRIGHZ I, R 1) W kO YR e n:
ey 100 ppm KRR L 72, W3 hioofikid HUBELS I UREOO ) [FE L b RIS E TOLE X 2T

AT E, hiiflE LT Alrrol-op 100 ppm & il L,
FHRRIALLIT 1L Adrrol-op 100 ppm 0 KJFHE 44l H ]
v

3. EFHE

GB /KFAHEOMLRINE 1958, 1959 151 1960 44211
WAL D, FOBIES BT Lot ﬁ'UliJC

12 GB KISHE 2 /N AT LA — B JIIT, (BRI
SO AW T AT D 5. BITIT
I3 O GB IKIK U LR % JERURE F TR L
SHRE L TAif A TR T

4. %Eﬁﬁﬁéﬁ&v‘@?ﬁ

SIS MCALIERE OO D AEI] (fEREOORY 50%6h M
ABU TR 2380 E LT, UHTENTALIT & DB P
D2 &L, MEUROIEZED T2 ORI BHFED
B1S B2 [T U, Yk 1o iid AL 10
ARTOMPNE Uts. PRI FER o) 1) (1958,
1958) 431 [V 1 it 4 ~ 8 [ & L7ohs, 19604
DI Ie i 1 B it 2 [0, E2aicid 1 Mo ao
WP U E U Tz, BRI Y, LERI,
SPIA 45 L o8 RPN EL A SRS o L T
% (Tables 1, 2),

5. BEFEHSLVHE

() #HECET2HEE
GB RUPRX D IR b JBR EEREIC L b Mg B

A5, K&kZ, 7THDHMS 85 HDI |x] C“btof:.
IENPRX DU RENE 8 JIM0AE Iz E b 8 A25H b

AU, YUREPE, YSROTES L OVFT TR 1 YRR O
TrIO YR A s D, oM LT LT
Pl WHRITELE 1 YSRRT 0D 30 F Toud 50 YRiuo W Yy
WiZe EDTNYE B 70 20k, BERCPEROIZEE LI
PRI OO YRR g B WlgenC ot L T

2 BRI (Brix fi) 18
VGO 5 ERILE DRI 2 X & D Yl 4
P, 11 Hand sugar reffectometer (2t ) 5

I O WAL o T
ONEHA % & DT
3 RIS
76”*’”i[UJ;Lk}I‘L‘TJI\(I‘&/& 10ce LY, 0.1 Bl
NaOH iz LTHYd T 100 ce HWM"M: izt (g)
TR, ﬁtiiﬂimc>rliael,'}jz‘t%-fgL»3a) SNAEITCIR U T,
(2) TEB KVTERORERE RS NICTERORSF
(CBEBd 2 AEE
JEDF RO WAL IEART 2, BRI
DWIELE )N Tz TEMOFELL 4 %N E 4 %I
I 28 A N AR % )1y, Van Tieghem [Giyl4sri
T3WEND S 2MGHIT T2 U200 b, WIME: FCill
e,
(3) 1EMH LUBRHKOIEFEENCET /%
GB WIMROIEHOPITE N R WL B Teditix, »5
T U S MERMLFI OO BRIEAS U U F BRI LT GB Ju!
U, DHAEIRINZAS U U TR & b &0 1otk 2 28w
U, HHIER ) THRET LY, LRI

CHMEA ORI S L, 2400
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Table 3.

/\/r

s 78 o ok iu)f"
W, Hi*\‘i.ﬁf( Tkiftas o8 B IR0 ARTE 7 S
Ltz E7o, GB UMUK ONMERORZESHE S0 & b RS
i, GB LLF"[XUJIV HES U BRI B 5 > U R
U P2 EILEEOD AL A sSi L TR &, E 60
IRE LR O TR it 41 fheo 7o, 7045 GB
PR R & BB EREOD 2 112 AT P PO RS i 220 I
SO X R 1 T, H:*xzuﬂfﬁk‘v\’.ﬂﬁffal:tilrz.ﬂ.a

BENBABDIERY O BNV T2 DB MITIT
AL 7
mz;-ﬁm/ﬁsz@mw*mﬁ@
5 XIET IR L A S 5 &
THW‘H«ZO) R S MR TN fllYe

T EELT

MR

ANTiea)

Lozt T
WL 733
n-butyl alcohol method (T L b
Uirorisi 120 LU,
THA L TH

19584

FTHINLY /"X”T"'@»JM 2T
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, RIERBECHRIOEpRIL Nitsch & (1960) H3fif]

Ed

s HERID %

MR (D AV

B &

BOXER

(Observed on May 9, 1958)

WVE A 2 AL 3 H 7
3§ 0*—”( e, FAA ?ngC'C{)‘:iI'
T T AU

safranin & fast green T

U, ENE

L BEICRBKEFTOARVYVOHE
1) FSOIT7H
1) 1938EDYER

DFEPUINTEERL O /NS GB LRSS 2 1T
Wy h e L b, GB UMICHBIOAM SR 2 130>

Elongation of the flower clusters at 11 days after gibberellin
apnlication (Delaware).

Portion I Number of ' Conc. of ' Length of | Rate of | Length of Rate of
Lreated flower clusters  gibberellin peduncle | clongation 'flower cluster| elongatlon
ated T sed 1 pemy o (mm) (%) (mm) %)
Ist 8 80 o as | 169 1 491 | 185
flower 8 50 i 35.8 t 135 | 33.8 3 128
cluster 8 ; 0 | 26.5 | 100 : 26.5 , 100
i ! - — —— I — — S - —
Znd 8 % 80 .8 163 ‘ 160
flower 8 } 50 37.5 143 135
cluster 8 i 0 l 26.3 ] 100 | 100
|
Table 4. Elongation of the flower clusters at 13 days after gibberellin
application (Delaware)., (Observed on May 9, 1958)
Portion Number of Conc. of | Length of Rate of Length of ‘i Rate of
treated Mlower clusters’ gibberellin peduncle clongation flower cluster | elongatmn
o used (ppm) (mm) | () | (mm) | (%)
Ist 6 | 100 . 39.7 ; 128 , 43.0 ’ 147
flower 8 50 i 39. 4 ! 127 49.9 170
cluster 5 ‘ 0 | 81.1 x 100 29.3 ‘ 100
i | T ! o
2nd 4 . 1001455 165 1 445 { 162
fower 8 i 50 4.3 | 168 51.8 188
cluster 8 | 0 27.6 | 100 | 27.5 \ 100
| | |
Table 5. The time of flower opening in flower clusters treated with
gibberellin, (Dalaware, 1958)
t?ﬂtfﬂg; Conc. of Treated part Date of full bloom Days of
(I)':y(s before gibberellin and |-~ T flowering
tall bloom) | (upm) ! 1'epot1t1:)n | Treatcd Untrcated hastened
| i N P
April 26(-31) | 1(38 | ““I“;lf rasyho‘)t May 20 May 24 4
S SO ? __ .
i . |
. - 80 Fruiting shoot |
April 28(- 29 L May 20 May 24 4
P ) \ 50 i 4 sprays y y
T N 80 Leaves and ﬁowerl | T
May 9(—18) 50 | clusters only | May 21 May 24 3
| i 4 sprays |
| S I
May 17(-10) | 25 [ F“‘;‘;ﬁ as}f‘s‘“’t y May 22 May 24 2
| i i
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M Sk

AT ERMME LTI,
DULBIFET 5 C 3—_755'6%7
OV {EREI: GB &_Iﬁ‘ﬁé 3L
U, fugs 11H [H3s
3, AWML THB. TDHY
FAEINRRLIL. UL, BIY

S DSER
T L, JEEIRE X
FEik b @Rz Y

J OV 13A HOMER I Tables
1% GB /Lilfj?!"‘!mtl'[:fﬁ\

0 ppm 73

(/Y

50 ppm

L) B HEEEOBDL T s o IIC L 25 &5

z_em

5. 7835 LS ORI SIREI OO YRl %

023 % T4
TR L3 2 1 SO U TIEIT S T,
DHABASSRT™ 2 580 CLt, IHABNG OO LMo DD 3o
VEE DB Ot ¥ cdh b, 1)1 260178 BT 4
J1 28 VIOWALECI 2 NE 0 A THY, 5 19 |amy
B3 FI 25 o8 5 7 TTict 2 HH‘" wER

ABEOLIEDS 2 5 41ts (Table 5).

FEIT IR MERAORIOD IZM00 ] Pl
CAVS MERUDRIO N &

el g3 IaUIREN:

HAENTO) GB AL E
D4z (Table 6).
SUNLL D FHL A

Table 6. Eflect of gibberellin application of the fruiting of Delawarec.
(Observed on July 27, 1958)

Trecatment Average Soluble | | |
" Date ' weight A-‘,'erage, ]Avorag_e sohdg ! :
diameter | number Lo
(Days Conc. of Number| of a | of a lof seeds ‘ Colouring of . Berries
before Parts |giberel- of fruit ’ berry per aV”dE( berries  [S¢t on a Injury
or after| sprayed lin spray- ;ClJﬂf‘\ L (20) berry of 10 ’ 5 § clus:ter‘
full (ppm) | ings | (5)* | ) (20y* berries
bloom) | R e L mmy | (%) |
*1 ‘ ! o
April 26 Bearlng 100 1 ! 18.5 ‘ 7.940. 34 0.05 — f(fgm( i‘z‘&ﬁﬁ)\ 1005( i severe
(—31) | shoot 50 1 33.0 110.2+0. 71’ 0.05 | 20.2 | s¢ )‘ » | slight
‘ . _ | .
April 28 Bearing 80 4 19.0 9.3,0‘ 39, 0 — cxclusively red \ severe
(~29) | shoot 50 4 | 1.0 |7.9%0.42 O | — ” ’ -
,,,,, — | | |
- May 9;‘§SV§§WH 80 4 3g.0 l9.44030 o | 2009 ! P Lompact( alight
(—18) [qrusters | 0 4 58.0 [11.9¥0.34 O | 197 | " ‘ ”
May 17| Bearing | | | | |
Né‘j}'my Eﬁj&é“g 25 2 ‘ 77.0 |10.2:0. 19‘ 0 ‘I 20.8 | ” .~ | nonc
I I
P — o I 1 H I
Leaves | I i | exclusively
June O 50 8 83.0 [12.940.24 1.7 | 14.2 N
and flower c - - green i ,
E_,__!—_I,D, clustcrs 2) 8 ) 81.0 [12.6+0.27 1.7 ‘ — ’ o | ” } Z
Untreated connolj } ‘ 78.2 1264016 1.7 | 1.0 ’ " o i
*) standard errors.
“) number of clusters or berries examined.
Table 7. Effect of gibberellin applied to the different parts on the
fruiting of Delaware. (Ang. 8, 1958)
'lreatment O}CV:I%?J“ Diameter | Number ! Soluble
TDate | T s clL(Nter of a berry! of seeds | solids Berries
(Days Parts Conc of | Number (Avk of 5 (Av. of 20[ per berry|(Av. of 10, sct on a | Injury
beforeyfu” gibberellin of cluﬁ.tere) berries) I(Av. of 10| berrics) | cluster
bloom) sprayed (ppm) |sprayings| (g) h (mm) \ berries) (%)
T . o N T ) & modera— ;
Dearing 25 2 46.0 [10.3+0.16 0O ! 2.6 | ey | stient
IR . . B : ompact
Leavesand \
flower 25 2 41.0  |10.4+0.27 0.2 21.0 ” ”
May 17 fclusters | | I _
—10 A i
(—10) fllfl’:ggfs 25 2 36.0 |1l.4%0. 2 0.2 ! 21.3 P ”
Leaves 25 2 67,5 13.9+0.17 1.7 19.2 compact ”
. | ‘
Untreated s3.0 |25 +0.19 20 ! 17.0 " —

)

standard errors,
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F 7 F Y ok
INETHDTHS, FHaIdih ¢, Fho e Lo
INEESTCIT T FI 23 FE e T L, T T 27 L OoWERE

LT GB ALTAERE YL
(Tab!c 6).

VMR TR ki 0> 13,0 941
RO E & 19.7% L 1 2R L T A

U2 CUCREINE iR & oo & b 14 FHIM S it
X417z (Table 9).  WHEHNAT T ff,f {ERID
RT3 78 L0 3y B E DTG T 7807

(Table 7).
2 ) 195D LR

Table 8.

RMTRAC A 72 GB QMUK DOTER/S 5 e ZiLh
DORREELEDZI U e & HITTHNCERT A & & b iT,

YREOMERTIMT S & iy, asityF ooy

DAOEANHIF v RV e 7= —, TAH
AT e TRV R ) YBIEYAHT b TV
7R b LA LIT. TS OHEBRDRY, EEFI Y
= 7 oW TIZEAERT O GB BT L > T96% L),
LR OMIED R U T2, AU SR Bn &
BHZ LT R o HPEORAULOATHEN 2 33 3 O T dh

v b

LEffect of gibberellin application on the {ruiting in Delaware

grape. (July 29, 1959)
Treatment Av. length Av. Number | Number Percentage/Chemical characters
T INumber of fruit weight Jof scedless| of seeded of seedless| of scedless berries
[éz}ﬁ?ag;g?{ugﬁtzp Conc. of ‘r | of fruit berries berries |berries set Soluble [Total acid
gibberellin| clusters | ¢]isterg per per  |per cluster, . o
after full | clusters® m) (mm) (g cluster cluster (% solids | (as tarta-
“tioom) | “used | PP | &) | euster | GB) ] gy rie) (%),
Mw 6’ 0 50 — — — — — — —
-14) 3 2 25 105.0 98.5 75.0 19.0 79 19.0 0.62
Mdy 10 4 50 101. 3 97.8 96. 5 1.5 98 17. 0. 80
( 10) 6 25 126.5 124.2 109.3 1.7 98 17. 0.81
May 16 | 6 50 109. 8 78.5 o3 | 1s 98 1.2 1 o6
(- 4) i 5 25 111.0 71. 6 76.0 0. 98 19.2 0.51
\/Iay 21 4 o | e6s 18.3 — — — — —
(0) 7 25 : 113.6 106.0 105.7 2.4 96 18.3 0. 70
I
e . . -
May 28 7 | so | sas 66.4 1 40.1 17.1 70 19. 4 0.66
(-1-8) 6 25 | 122.5 114. 8 58. 8 44,3 56 17.1 0.70
June 4 6 50 127.5 98.0 25.8 64.3 28 17. 4 0.75
(4-15) 6 25 116. 6 | 104. 8 16.8 71.3 19 17.0 0.76
June 12 6 50 118.5 116.2 10.5 60.8 14 19.0 0.86
(| 23) S 25 116.8 108. 8 12.0 58.0 17 18.6 0.70
Untreated| 6 — 115.2 | 105.8 0 68.5 0 Sffégd‘berfﬁfzc
Significant difference at 5% 4. 86 11. 00 — — - e ’ —
|

Table 9. Effect of gibberellin application

in Delaware grape.

on flowering and maturing

Datc of
. Date of the first :

Treatment ﬁ%s;grgg Coboe‘f?lgég of cgféaiiicgg Date of harvest

year of berries

Date (Days| Conc. of | yj.ip0q Un- Un- . Un-

deé;)gsnglll gllggzrlgl)hn repetition Treated troated Treated treated Treated |Treated treated
1958 [May 9(—18) 50 4 sprays |May 24 May 27 {July 11 {July 15| July 23 [July 27 |Aug. 10
1959 | ~» 10(--10) 50 4 7 18| » 200 # 8| » 23 v 224\ n 26 # 12
1960 | » 13(--14) 50 4 ” v 240 27\ » 14| » 20 v 24 » 28| » 13
1961 | » 10(- 13) 100 2 dippings | » 20 » 23| » 6| » 16 v 25 # 28| » 14
1962 | » 16(—13) 100 2 v 21\ » 29| » 15| » 29| Aug. 2 |Aug. 8| » 28
1963 | » 18(— 7) 100 2 ” w 28 » 251~ 10| » 25 July 26 | » 3~ 15
1964 | » 6(— 9) 100 2 nw 18| » 15| » 1| » 15 » 156 |July 24 | » 10
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% . Z OO REFTTIRM I OTESOHIEIME L R
Wk Tdh-oto. FI07 T 0= 7 % LR L%
RO FEHEAD SR & fﬁﬂf?féf, 5 H1011 (BH4E
TOHRAD MK 2 OIOBELEDS, WAL
G OSSR DR L, IR 350 T
7m.” OLEERLL S 417z (Tables 8, 9). Wiz &

VSR AV S

r‘%ﬂz}\'i)vﬁ\ . RO

EM L.
YRRz N T

W7 F22HETET
ik

Ik

3

Lizhs, KiZ
SICRH 289 5 40

MLFIFERITD OO QEA% kT o0 YL

["23 s

UL A 5 & o7
AR ML (R

LTz,
N’

ICRENT 2
U5,

1,

(Table 8).

F12,

NG

S

GB MR YR T2 45 &

Fittas O USRI & 6 A TRESNT S BT

F o ETEF NN e T
y'//1 /Lx_’ﬂ\’{t@nu )7;L‘i) y )] - ]
X ETAT Y ke NS

CAUTIL, ALHIERET OO TR
D) OZFUTIEATA NG B A%

PNRAY

T AU S D ITBHERR O GB LRI, S AR oo
THMER B LT LIS IR & e &4

SOVTIE GB O Lloo HERE {t
WLEEURE

% (Table 10).
SR
Lt b Ml 7» st

WA

Ltz gy
’1\/ .k_ /

[Exca
=TI
A
(B Fiave

— 1)

Table 10. Comparison between the
Delaware grape treated with gibberellin, (July 29, 1959)

seeded and seedless berries of

Seedless berries

Treatment (Av. of 20 berries) ‘ Seeded berries (Av of 10 berries)
Date Conc. of i - " | o Number
(Days before or ’gibberellin V(Vui;l} ; L(er?lﬁgl Wél%ht : ‘(Nr:]it]})l | L{( r?lgr;nth : Wél,g)ht 1 of seeds
after full bloqm)”[ (ppm) m ) o g ) ‘ )| » g (pu berry
May 6 (-14) | 25 | 102 } 1.2 1 0.97 . — — — ] -
- - L ! - - L —L ' ! PR
: i ! : ! !
g : 50 10.2 | 11.5 1.1 3 — — —
i | :
May 10 (--10) | 2 4 1Ls |8l — | — -
H . ) . - — L o i
| . ! | |
o 150 1.2 | 114 0.99 — !
May 16 (- 4) ;% | 103 ‘; 0.4 0.8 — - ‘ }
| | ) )
May 21 ( 0) } | 109 ) 2.1 13| . . —
- EPRU S e S - Y S i
o o omo b e 1.6 .10 | 13.0 13.3 } 1. 46 8
May 28 (1 8) 25 R 12.3 1.05 12,7 14.0 | 1.47 o
R e : ’ | ’ ‘
i R T Poozs 1.5 §  1.00 | 127 141 - 1.30 i
June 4 (§15) A B LA () 20 B I R ; 140 | 12
1o ‘ 50 ‘ 10.0 10. 6 1. 09 14. 4 5.4 | i.80 1.8
Junel2 (2 12 1 s 12.3 104 139 16 | 1les s
—_ 1 N - - . x I
Untreated ! 121 | 128 J‘ 152 421 i 12.6 i 1. 52 i 17
Significant bifference at 5 ’40‘, 0. 42 i 0. 42 ‘ 0. ’ 0. 27 l Q. i 0. 163 % 0. 56
Table 11. Berry shapes in various grape varieties treated with
y p grap
gibberellin.  (July 29, 1959)
! [ :
! Treatment Number | Secdless berry 5 Untreated berry Signili-
Tat . ol : . cant
Variety Date | ?k)ol;lcicﬁfn of Es&liles\ Width ;‘ Length | Width | Length dlffol nncv
I B i B OB R R R
e May 10| 25 20 e oo :
Detaware May 10 50 [ b 102 i 1.5 [ 12.1 | 12.8 1. 10
. - o b — e - )
N | May 6 25 20 | 156 15. 8 o
Campbell-Early E May 6 =0 20 | 134 1 135 19,0 ‘ 19.9 1. 35
— e e — -— | S— ,,’,77,
Muscat of May 10 25 | 20 16.2 I 20.2 '
Alexandria | May 10 50 2 17. } 22.8 19.9 [ 219 119
— _ ottt | i e m——rn i emrm—— l‘ ——— S S P .w,i!m I ; -
Muscat May 10 25 20 17.2 20.5 i
Humburg | May 10| 50 | 20 16.7 199 | 2.2 ‘ 21.9 210
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Table 12. Berry set of Delaware clusters treated with gibberellin.

(July 29, 1959)

Av. weight of | Av, number of
Plot Ngﬁzgr:fuirglt fruit cluster f berries set per Percantage ratio
R e e ‘ Al etster |
Treated |‘ 25 108.2 ’ 110.8 | 132
Untreated | 25 120.2 | 83.6 | 100
Significant . { A o T .
difference at 5% | 30.95 : 5.81 —
at 1% | 40. 69 | 7.63 : —

i, TRIORPS 70%%?‘«‘-0>ﬂ?‘1ﬂll‘-ﬂJAfﬁ}\‘VG, Vb
W5 LIz & 2e> 72 (Table 1), X651, GB LMl
‘4'*‘**‘0'> WRIOTVIRIE 2 VL% &, RRTIINRE b 4
CH Db S L REE O OFFYSREGTIE B UL
}Jn.{w;;ucwa (Table 12).
3) 1960400 J2ER

1958, 19594F4C4501F 2 GB W ERE S T v = 7 W,
FIHCH D BEAL AR 2 ERICIZIRT 5 L & 3C X,
JMEODI BN e 20 ET X0, —[ibHdT
5 G T OFONEDTTEA S N 2 EH 2. 2ho
OB AS SO ML S5 LTAMT D Ig N & LD ] hl
HALDITW ), DRSS w7 BRI U

1Y GBWWHERZ: L R ool U3 1240 s ¢
LIt T X 2SO TR, DDA OBIR
SIZEDTHAY V) PRSI S0, YRS
SEERTLIN OO BRTEICH I L Tl 5 4, B é F )

WS E L0l
1960 H 00 TBRI T N X H 78 i8¢ kD S 1T
A, 9, GB AT OWT I, RER0RERO& YL
X, IMAE ISHRIA Y & B2 SN0 Th B3, M
VALPING ] 2 DR i T HERIIE D B B D
DEEINDUHEDD S, FHUTET P I RIOR IR
AR FETTIRIE L O % O P % HER S B 44
W FECT Ty 7 RO ALIGERE IS IS U 2
W72 6 O JEREOD RTINS R iz 5 T E DS i
C, O AUSBERIIT G, TR L L)
FAHCEFD S ETH I, HHEO it ;.;WH’ e
L AR OB E2 ), IebHRER L
T~ 9 WA, RO LE X 3~ Hem PHIERT
A IR C a2 & & B 7g 1z (Table 13),
A LTRC 3 A i, Table 14 1% GB 100 ppm i
B MHBLERE s L o8 5O ppmy [RA5 2 MIWLRE R A e #

Hi 30~50 ¢m

Table 13. Growth of bearing shoots in Delaware grape at the time of
gibberellin treatment (1960),

Average length

Date of I - of
observation ‘ Number of Number of l()/f&vl;zr:gc] hnftht of the 2nd | Numbeé 31
(Days before ! trees used shoots used | earing SO0l gower cluster | ¢xpande
fullbleom) | T CLem emy  folisee
May 3( 24) | 5 2 L' 29 140,630 2.6:-0.63 7.340.09
May 13 (--14) | 5 25 46,6+0.99 4.21°0.64 | 9.210.63
| ] i
1) standard errors.
Table 14. Effect of the wetting agent (Airrol-op 100 ppm) added to
gibberellin on the formation of seedless berries in Dela-
ware grape. (July 28, 1960)
Treatment ; | | | Signif
e Ireatmen Number | Number of | Number of | Number of | Percentage diflf%:rlérll((:::n(t)f
Method Wetting of trees l flower seedless seeded occurrence scedless
(Conc. of agent ' clusters berries } berries of seedless berries
: : Airrol-op used treated per cluster | per cluster berries
gibbelellin) <] 00 } | o occurred
Dipping Added 5 25 87.6 2.3 97.4 1.88 (at 5%
(100ppm) None 5 25 59.5 1.6 83.7 i 2.47 (at 15)
—_— S — S— - =l — I - - . . S— - - Sou—. F— [P SRR
Spray Added 5 25 72. 7 1.5 97.9 (at 5%)
(50 ppm) None 5 25 69. 2 8.5 89.1 7 (at 1%)
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FUHIDS MERAOROD TEIRISHs ST S8R R U TC )

N,
T2 2 Ay I L T 5.

Z5ds, AR T LR USRI IR0 T3 00
FETALET 2 DAL 25 LIy & DIFE 15 LIniciszs s c b &
U, SEIOMLTNORNR 2Bl U, X 50, 6k

Table 15.

WL UL 25U T b BRI T3 ER

BRI A0 T2 O
BTN TRY ST AN
(1) YR LT DT
GB LT L 2 AERLOO M L HE SN B Rt o0 K Rkt
4' (Tables 3, 4) L||l]’( TR TWIECa 5 (Figs.
3, 1), T75bhb F3 00 CBHLE 24 LD A<

JEBALER S, 2 O 7B i) &
IR BN

Elongating growth of flower clusters in Delaware grape

treated with gibberellin (1960).

] i
Treatment ‘ Av. length of | Av. length of | o
) ~ Number of Nnmber of |flower clusters | flower clusters Incroau'n)
Date ! flower clusters before treatment after treat ¢ | length (Ratio)
(Days before | trecs used used ¢ (cng) ent-alter (é;n‘l men (cm)
full bloom) ! I i cm)
SRe = :

o . . o 8.9+1.57 U
May 3 ( 24) i 5 25 60 6o (May 14) 6.31 (295)
| (May 3)

: 5 | it A 4.740.74 S
Untreated . 5 25 “ (May 14) 2.14 (100)
I I 8.4+
, . B . L4+1.67
May 13(—14) | 5 25 \ 7o (May 20) 3.66 (206)
| (May 14) )
i ! . 3 - 6.541.18 ,
Untreated i 5 25 (May 28) 1.76 (100)

1) standard errors.

Table 16.

Effect of gibberellin application on the f{ruiting in Delaware

grape. (July 28, 1960)
. I | Number; Number
Date of rsrpilfiymg ]Numbor‘Numbcr‘ : Av. l Av. ) of ‘ of Percent-
| ength weight [seedloss! sceded | A8€ of
. | ‘ol tI‘LLb‘ of fuit of [ruit . seedless
Prebloom ! . (‘lnqtmﬁ ) - i berries | berries
Postbloom spray clusters | clusters . berriex
spray | used ‘ treated : (mm’ (g per per F o
- ! ;o tmm) g) cluster ’ cluster )
1 I
May d( ’74)” | None | 5 ’ 25 i 117.1 l 34.2 61.2 ‘ 2.7 | 95. 8
 May 13- 14) ” ‘ 5 ‘ 25 " 104.3 | 53.6 749 ‘ 5.4 ‘ 9.3
May 27( 0) None 5 1 24 . 1008 | 1208 | 59.1 D502 | osan
None June 6( |10)® 1 spray 5 P25 ‘ 102.0 132.9 | 33.6 ‘ 80.7 29. 4
” JJumw( 120) Vspray 5 | 19 | 1054 125.0 | 7.1 | 820 8.0
L {1 spray (10 days | - | - . | [ - o
May 1510 |yl Bl bloony | 0 | 2 079 | M08 | 727 LS ‘ 97,9
. . 1 spray (20 days | | . -
May 13(-14) ‘ atter ull bloomy | O ’ 2 084 90.8 | 78.4 l 2.0 ‘ 97,5
2 sprays ! | . P P I oo
May 13(~14) ’ (e &716) s | oz oez 7.6 | 722 L7 | 98
; 4 sprays (Junc 6, | | | . -
© May 13( 14) ‘ Sy D5 ‘ 2 | 1.2 | 1851 | 922 19 | v
- May 13(—14) 1 dipping (20 days | e ) -
__ Dipping after full bloom) | _5 2) . 10?' ?77‘710702 87.6 23 9.4
Control (Anrol op 100 ppm) " 5 i 18 ! 84.7 87.2 ’ 5.2 70. 1 6.9
. _ i ! R
Untreated } 5 25 ‘ 96.5 . 105.5 0.8 ‘ 84.5 1.0
p— ‘ T ' - - a— e
Untreated (Date of harvest Aug. LI | 10s7 | 1183 | 13 | es6 ’ 1.8
| R . . T i )
Slgmﬁcant difference at 5 % ; ’ | 12.82 | 13.25 3.80

N. B. 1) (—24) denotes 24 days before full bloom.
2) (-+10) denotes 10 days after full bloom,
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LT T OOANEERINADS ELERUY & O {5 THY D FHFEUERINNT-2 0 C i D O YRR UL (Table
sAvE A, S HISIE CHHAE 10 IR ALFHCe it 15 12) &k L 780t (Table 16).
O LERTIERD Sy 2 4% & 7572 (Table 1:‘%) (iil) IR ORI AT

CAUTE B &, DHEETO IR DS A E E, Bk HERE YT DTN J\whﬂl’)\uu AT DU AL
DL U\'Ldb?’o. F 50T, L«[UNM'E Bi{iLEAS #0> GB QLIS { TR Yok %) thm)unj\ (Tablc
INRETO) YRl LE 1T I - UC, J R 1Y 2RGHIU 23k, PO In < MR USRI U
1k 24 T R u)"'(ﬂtlz (117.1mm) & 51311 b UHAEIBI B D 1001t U < MR 35 1 ib’f:‘
CBHAE 1A HiD ALK oYL (104.3 mm) & ol 1&"& FUYE L (Table 16), MUK L Ok

WCREI D 2o 4% QSIS

D ULRILE (B4 T mm) 45 .k OSBRI OO YR LS (96.5
mm N LT {1 Ze e iU to (Table 16, Figs.
18, 19). CoBL%aE CHHAERTO> GB sifinii
RESNT0D TRLKYT BRI UL ST

DNEDSAL, TS

A1

]S i

> ok s 1
NNk TR %

OTH Y, COMLENINIDERTO WIS E
U E g0 7s (Fig. 17).

(A1) JEREUSRIOIZIRIT DN T

JAE 14 i GB QUM oo ﬁ BT DUINTE 93,3 9% 2L
LMY O I A Wt (Tigs. 18, 19,
23~27),  DHAE] 35 X O BHAES O QLG ik A LoD up

b DA B2 7 12 U o RO TR 45 L
CIERLTO S (Figs. 20, 21, 22). %12, MERAHORL

99
e

Table 17.

i (Table 17) O lbigas L o¥ Fig. 1 OUSRETT#0H
MO WTHIS D TH A, DGCDIEE O IAEE >
W, BHIE 10 HEE & 20 LIBRALEIOIICIE, YLRIOTE,
YORIPEEs J O BRI AU T b, DHIE 1001 45400
T W2 /R LT % (Tables 16, 17, TFigs,
23, 24, 28). o & HOREI R & DB R

I BT,

oW TiE, DHAE10 LIg% 1 MIALERIX & i 4 [WlQLE
X & DI e WPBET I £E 5 WEAZIUL)s B b his

(Figs. 23, 25, 26, 28). #F7:, GB WLAIMERUSRAR

VDB O N LIBINZ 350 T3 TR MBI D TR
Rtk O3 L RS L, DL O QB 0 BRI 4
RIFEF DRI is I A B-H U LT D T &
2% Fig. 1 oW 55 Cdh s (Tables 16, 17, Figs.

Effect of gibberellin application on the berries in Delaware

grape. (July 28, 1960)
- Date Orf,playu?i,,,,,, "\ILmbm‘Numbexl Seedlesi bor_z:y Seceed berry
of fruit! . oty | Number
Prebloom Postbloom spra of trees| 1, sters Dcd"_l" | Weight D;;”?' WUght‘of seeds
spray pray used | used (mm) | (g) (m(;n) (@ per
. Lo i el e | B8 | berry
[ ; :
May 3 (- 2A)w\ None S5 1 2 1o | 088 \ 13.2 | 1.45 ! 1.1
May 13 (—14) \‘ " ‘ 5 ‘ 2 | 1.2 1 0.1 14 \ 174 ‘ 11
May 27( 0) \‘ None 5 124 121 | 124 | 141 | 200 2.1
None | June 6(4-10)¥1 spray 5 25 11.5 .12 14.5 2.16 2.1
p | June 16(420) 1 spray 5 ‘ 19 1.4 | L0l | 140 | 2.03 2.0
v | Uspray (10 days after |~ o | - T | T
May 13 (--14) | full” bloom) ‘ 5 > | 13.9 177 1373‘ L8 | L2
| B | 1 spray (20 days after | o ’ |
May 13 ( 14) | full bloom)_ 5 25 i _1‘%.?,,___1_ 48 I 4” 2.03 1.1 )
May 13 (- 14) { 2 sprays (lume 6, 16) i 5 l 25 ’ 13.9 | 1. 89 | 14.4 ‘ 2.10 ! 1.1
o an . 4 Spmys (Junc 6, 16, 1 oo ‘ PN o
May 13 (- 14) | R 5 | 2 | 140 s | a1 zoz‘ L1
ay 13 - l)1pp1(10 1 dipping (20 [ ‘
May 13 (10 | 0o G oy \ 5 \ 25 | 1s4 | Les ‘ 13.9 | Ls2 |‘ L
C‘ontrol (Airrol- op 100ppm) ;5 ! 18 I — ‘ l 13.8 \ 1.75 , 2.1
Untreated s | 3| — ‘ ‘ 14, 0 | 183 ‘ 2.3
—— S — —_ . ) N |
Untredtod (Ddt(‘ of harvest Aug 3) I 5 | 25 ’ — ' I 11.6 ‘ 2.06 ‘ 2.0
Significant dlffcrence at 5% I : 0. 32 | 0. 091 l 0. 37 ‘ O 132 ‘ 0. 27

N. B. 1), 2) Scc the footnote in Table 16.
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Table 18. Effet of gibberellin application on the fruiting in Delaware
grape. (July 28,

1%m

Date of spraying

|
Prebloom | Postbloom spray

spray ‘
May 3 ( 24) None
May 13 ( 14) ” i
Mdy 24 (- ) None ‘\
None June 6(-410) 1 splayl‘
” Jjune 16 (4-20) 1 spray;

N ] [ 1 spray (10 days
May 13 ( 14){ _after full bloom) !
i

) JT sprajii(rjoﬁ day% 7
May 13 14)‘ after full bloom)

May 13 (—714)’ 2 sprays (June 6, 16)}

May 13 (—1)| # SPrays (Junc 6,16,

May 13 (—14)| 1 dipping (20 days |

Dipping
Control (An'rpl-op 100 ppm)

| after full bloom)

Untredtcd ‘
”Uritreated (Date of harvest, Aug. |
13 \

Significant difference at 5% i

]
"N

ber
of

=
O

trocs !clu‘tmw

\
| u<od

used

25

25

18
25

25

- 'Numbm Soluhle
‘of fruit|

solids

(Cbﬂ

19.8

19. 4

20.4

T
i

(%)

0.76 |

o2
NN
BTN

0. 85
VO, 38
0.90
0.87
O 94
2.32
2.26

0.76

'Average number! Average number
Total |
acid as’
tartaric:

of scedless |
berries per -

of seeded
berries per

clu“tcx ? cluster

‘ Not

;C()].Oll]’t d co]om edenloured coloured

: . {

ose1 | 3.2 3 0.7 | 20
718 8.0 | 1|42
§5q1 Lo 4.0 | 46.2
| 336 | O . 42 | 763
| 71 o | 38| 72

i | B )

’777 o | o3 -
. nl A

’7&4 | o L2 l 0.8
| 22 o e | o3
92.2 ‘ o | 1o i 0.9

. 884 0 } 1.0 ‘ . 4
| 46| 07 | 28 | 6.2
o8 | o | 4s ‘792
R R R

9.52| 0.95] 1.09 ; 6.16

‘mm
—
rd

Diameter of berry
(=2}
:

June

25

1
July

28

g

Aug.

Fig..l. Growth of the seedless berries in Delaware grape treated with

gibberellin (1960).

All the plots were treated on May 13, and then treated none(@), once
(AN), twice (X)), or four times (| |), postbloom treatment, respectively

(), untreated control.
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Table 19, Practical data of comparison belween sprayings and
dippings. (Delaware, 1960)

Treatment © Av. data for 50 flower clusters

[ " ! Quantity of used [Period necessary:

Total requirement with 12,000
flower cluaters from 10a
Quantity of Period of

gibberellin | for treatment \ gibberellin | treatment
N solution (cc) (min.) 717____ solution (1) (hrs)
Prebloom 57 12 ‘ 13.7 ; 48
Sprayed i Postbloom 100 15 i 24.0 60
| Total ! 157 27 ; 37.7 ! 108
e R e . i o
. Prebloom | 23.2 6 : 5.6 : 24
Dipped i Postbloom 59 10 " 14.2 40
. Total a2 16 | 19.8 64
|
15, 16). !J~£*</O)]|?)ﬂ57;)ﬂﬂf)§b PRI BB 10 HEgIT X 5
(iv) JEEHRIOIRB TN T T SRR MR RS S sk b, R
GB DLRURERE TUNIO DR T 35U & ALY & [Tk %\J.O)HLJ\Z? INAT EREMILD B ESAIT.

HUWMEE R R LT, b b, SHERINICE 6
HIN, £ TIICIE 21H N, & D REic T
416 N #E N ALELINT L B~ L t;w)t (Table
90, UNRHET B IR oo I B R OO
FHOFHE D 5 O Y BE &, BER wm e & U
IRk 2AbA 6 12 HEHENE O D5 L NS
B, GB RUFXITA3 U 2 USRGrH O TRE Uk 45 K OV RS
YR £ {ARIEZS & ONTHEL, BR)L vk Table 18 ooug
DTHA.

CAUTL H E, BRI AT R R EAES Y
LTW A0S, (TRHRCIE GB Mt & % 45 {00 falilk
Fadsh n v, Fio, L oI TE, R
WL RO BB OO ARSI L ST, GB LB
B USRI R HE A 7 281 T i CA PRI (8 )]
13 ATV B3 E ML O BRENIBIZIE L T H T
MR I NG

Cv) i m LML & U C O & BT E oLk
i

Ly GBS0 ppm KRB N R AT L=
—TTPERT & DB & 2 40E 0 2 Dil-s o AL
CHERS L OVUSRE) ~ A & &L, BRI
MR GB 100 ppm KR DHERT & DGR

TALEALT T LS ‘4“"&‘ ELVET B HUTCH S
A AR O SN ﬂ’}x))‘J\ COWNT O LR R A 12
L, WL T (A N A ) D & BT &7
hots (Tables 16~18, Figs. 24, 27). Z WO
RZLRRE I LLI O AL Table 19 oI C©H B, F
e B, BB MM E L H ARICH B.

JTUMMMILAR & UTid, BLEDHRERAS U D 5 AL
Wy 151 B GB 100 ppm kil (i 23741 Airrol-
op 100 ppm MU (S YHERIE 1 IlR2ift b U T k%

4) 196L4EK H 1964 4T F TOUBR

F Iy AU D s U Ry RAgid 5 GB
0> RIMARLITIERE 2 Bidod i TR Bl T s 1
Py, SO TG LN IR W) A 7
W, IS 2l s DEidh A 5. 1961
AR, 200, RO SN ALTLRER % ACF
WBEDOF Dy =7 WNEL 10 7 — et U TR L .

X 5T 196245 DI C e 10 7 — ViZdic A L T
ARz FORM AR IRL LS.

(1) UHIERGO M mplicon T, kL%
DHAE 10 LIidhs 5 20 OfT £ CORRIA A S iEniug,
90 %LU OMEURNOTEIR 2 x> 5 & BA 5N
DY, ISR &, JINOZFHEE I & O
PILEDE,S X Y BIRISHIZS UT R o i fE s
Az, B9, DHE LS OipuBiX & 20 Hpiuix &
DL 2 T8z,

1961 ARDHERT &, DHIE 18 1 B RUAX oD SR LS 1
DHAE 13 DILBEX D b 0 { H~TH UL A7
Jmfva&w:fj:i (Table 20, Fig. 2), 1962 1EDHERT

y ZALETORBRE # U K W A8l n T
Wi, b B, HTE 23\ K O SR L v 140, 4
mwm 73, PG IOF ALK 145. 2 mm T, X 5
1B 13RIk 150 A mmTs N U Te. 1, W
BIOR,  FARYSRAE, MR USRI L OV IR e & e
WO IR sk 2 212 (Tables 21, 25). 2415 d
FAL D, PG 1S HRids Qi & SA s hd 9.

(i) DHAEBRALEND WAL CIEPHIE 10 Lo uLpl
DELIRMHINDNE THBH5, 19614ED FEHET
WINE S Hif OQUMYLETE (109.48) 5 BHIES Hik
(98.4g ) UL 18 LI (89.68) Wb Dk by
ICA SR (Table 20), 1962 4LDKTUNTIXE U A DAL



258 el MLk DRV TS Y

Table 20. Effect of gibberellin application on the fruiting in Delawarc
grape. (Observed on July 28, 1961)

.. ! ! Number Numbcr}P” ;Scedless berries
Date of dipping iNumber, Numberj  Av. Av. of [ :;(C(‘:[t’ containing
\ ong Of fruit| length | weight |seedless seeded ' S55 """ .| Total
Prebl Postbloom of tlu&fclustors of fruit|of fruit! berries ' berries L‘Cldll(”: SOJJ:S}L lacid as
“rebioom OLDLO00! used used |clusters clusters| per | per CUTLCS | SOUCS artaric
(7 (
treatment ; treatment | i | clnster Ccluster %) | %y (%)
May 5 | I dipping | i e Rt
fay 9 ‘(9 days after| 5 | 25 138.0| 103.1| 75.9 o1 | 99.9 ‘ 21,7 | 0.6
- ) | full bloom) .
j\élf‘}'lgl)o ‘ None 5 ~ 25 112.4 | 30.8 | 88.6 1.7 } 98.1 | 23.1 | 0.9
) ‘ \
1 dipping i !
l\gaﬁ,.lS (5days after| 5 | 25 120.1 | 98.4! 98.0 1.8 ] 98.2 | 22.2 | 0.55
19| full bloom) : | J
[ 1 dipping
May 10 (9 days after | 5 25 118.6 | 109.4 | 95.2 s | 97,4 | 2.7 | 062
(—13) full bloom) | 1
p 1 dipping |
1%"3’131)0 (18 days after; 5 25 119.8 | 89.6 | 87.7 3.0 | 96.6 | 222 | o.57
full bloom) |
l\éliywl)o é,:ﬁfﬂm*‘fg) 5 25 119.6 | 133.4 | 94.7 L2 | 987 | 2.0 | 0.5
' 4 dippings )
l\é{aym])o (June 1, 10, 5 25 117.1 | 131.2| 91.7 \ 0.8 | 99.1 20.3 | 0.63
17, 24)
T : |
Control (only Airrpl-op 5 25 9.4| 60.7 1.6 | 47.7 | 3.2 | 126 | 1.5
100 ppm) |
Untreated 5 25 103.3 ] 89.1 | 0 72.4 0 1.6 | 1.91
Untreated (Date of N
harvest, Aug. 14) 5 25 114.4 | 141.8| 2.0 | 97.6 20 | 187 | 0.44
Significant difference 6.00, 18. 05‘ 9.83| 4.78| 7.11, 0.45| 0.113
at 5 &% I
51204

1004

Length of fruit cluster
o
<
i

604

40 v L T T — v T T
5 13 17 22 29 11 1619 6 27 14
May © June July Aug,

Fig. 2. Growth of fruit clusters in Delaware grapc treated with gibberellin (1961).

@ : Sprayed on May 5, and then sprayed once again as postbloom treat-
ment. All the plots were sprayed on May 10, and then sprayed none
(X)), once (A\), or four times (| [), postbloom treatment, respectively
(OO : Untreated control.
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Number of berries per cluster

Number of berries per cluster

201

—
w
1

101

10 11 12 13 14 15

Diameter of berry {mm)

-3
(=]
(=9

Fig. 3. Frequency distribution of berry sizes in Delaware clusters
treated with gidderellin (1962).

All the plots were dipped on May 10, and then dipped once again on
the 6th day (dotted line), 10th day (chain line), or 20th day (full line)
after full bloom.

6 7 8 9 10 11 12 13 14 15
Diameter of berry (mm)
Fig. 4. Frequency distribution of berry sizes in Delaware clusters
treated with gibberellin (1962).

All the plots were dipped on May 10, and then dipped none (@), once
(O), twice (A), or four times (X), postbloom treatment, respectively
|7}, untreated control.
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Table 21.

W23 % 4

Effect of gibberellin application on the fruiting in Delaware
grape treated with gibberellin. (Observed on Aug. 8, 1962)

ippi i | Number|{ Number| [ Seedless-berries
Date of dipping Number| Number| . &Y+ | Av. | o of Fercent- " contained
treatment Iof fruit length | weight iseedless| seeded | 28¢ of | | Total
- | lof trees of fruit jof fruit|SCeC 98] SCCACC: qoedless: Soluble . .
Prebloom | ‘ | clusters cluster | cluster | Perries  berries P/t 8 m e | acid as
(Days before| Postbloom ! used used (mm'\ T € | per per ('-01/-6‘5 (%) tartaric
full bloom)| B )7\ . “_gi)* i cluster | cluster | %) | (@ (%)
[ 1 dipping | I ‘ : : j
1%33;‘3)6 ‘|(10days after 5 | 24 140.4‘ 133.9 1029 7.7 | 93.0 | 20.5 | 0.44
- full bloom) i | ! i ; |
! + N e — — R | ! - — —_
o~ tull bloer ; j |
h{,{jﬁg‘)o None s B 3. 544 925! 3.5 | 964 2.0 . 0.41
I i |
T 1 dipping I~ | ‘ T
“é[ayl9¥o (6days after; 5 | 25 | 149.6 | 146.Si 107.7 1 3.3 17920 | 20.1 1 0.39
S | full bloom) || . i | o .
; 1 dipping ! i
1\(4“3’1910 (10days after 5 25 1 145.2 1379 1055 | 3.9 | 96.5 | 20.1 | 0.42
) Vfull bloom) | ‘ i 1 | | )
May 10 . 1 dipping ' .
(7}’19) (20days after 5 = 23 - 138.0, 100.7, 90.7! 2.3 i 97.5 i 20.3 | 0.44
full Bloom) | 1 | I | L
- i ! \ i i
I‘gf}’lgl)o Gombpings 5 i 25 | 150.7] 149.2 1003 21 | 929 | 19.9 | 0.44
) ’ | ) ! ] | i
4 dippings i |
I‘gaylglo ! (June 8,18, 5 | 25 149.6 | 1542 1026 | 3.8 | 95.2 | 19.4 | 0.55
—9 3 Juy 2) | | | | | |
T | dipping | E o 21,371 0.55
hé[ag 2)9 (10days after 5 2 125.8 1 139.9  47.5 | 54.5 | 46,6 Sefgl‘fs SeoedS‘gSS
) full bloom) | ‘ I seeded | seeded
Control only - ! ‘ I
(Airrpl-op 100 ppm) |5 26 120.8: 129.1 | 0 i 84.8 0 I 13.8 | 0.73
Untreated 5 25 124.8‘ 128.4! 0,04 94.8 ‘ o.o4' 13.5 t 0.77
| !
Significant difference ' 6. 49 14.000 9. 80‘ 441 220 ! o0.45! 0.05
wSE | | | i

B WPEAERANZ & PRI TRMITIEL 20T D
(Table 21). EAHREE® FRITIT 25000C b kG2
b St (Table 22, Fig. 3). X5z, O
AEDMEREFRID A MBI TS RN e T E
BB EDRRIHADA S 5T 5 (Fig.
OF

RIZHAEBZ OB BT >V T, - -SSR
IR U 72BN OB Ens 8 5 LT & 1253, 196141 %
DHIE 9 HA% 0 1 ALFITIERT, 2 13540 4 (a1
& AT 5L Tish  (Table 20, Figs.
5, 6), 19624 C 4 Uk 1 MALPIERAS 137.9g
T, 2[AFNE 149.2g, 4 [HULFCHE 154.2g i
ICHEINL TV 3, SRR Wb T 20T & Bk 2
45257 54L7c (Tables 21, 22, Fig. 4).

B ALE B DRI LU U T2 IA S 8 1
NI2HY, DHIEBONRAEIX & ALK & oo AT
RSN 51T E DOIERGANIAA 1 M, 2 [l ko4 il

OZALIPKH ] TR S V7.

(iii) GB JLFNIER RO R — AR5 U £ it
INAD, FRNOF AT LE~T IR T
NADT, BEGTIES B & BREZ ORI INEAL 2 LL %
&, GB WLl AERUORI ML T EUSRIT L BT
FTEs T 22 I, BEITT 15t s g -
TERARFANOWHEN T i s s (Fig. 7). U
U, YROFHOHIED 5 WT, GB #ERRIRNOHE
RS A BIEOBID I TR A 5 0 b
FRTH B 128, RO PRI I O TIZERIL 2 ik
IR FHC & 8Dl

(iv) GB WLFEMER Y RITIZ MRS SR DR G D
HUL BN % &% 1969 400 HERT 136 L 1ot
(Table 12), ZOHIFATHKITE Y 200 LD
108, i h, GB ALEMER BRI I O TR AN
BB MoBIA R S vrz. F 1z, 19604 & b 19634
T REREROAL D 5 b B RRED A R
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‘mm)
oo
X

Diameter of berry
Y

1 6 12 20 8 28 14
June July Aug.
Fig. 5. Growth of seedless berries in Delaware grape treated with
gibberellin (1961).

@ : Dipped on May 5 (18 days before full bloom), and dipped once
again on the 9th day after full bloom. All the plots were dipped on
May 10, and then dipped none ((7)), once (), twice (A), or four times
(| D, postbloom treatment, respectively Full line : Untreated control.

201

—
w
A

—_
<
i

w
3

6 7 8 9 10 11 12 13 14 15
Diameter of berry (mm}
Fig. 6. Frequency distribution of berry sizes in Delaware clusters
treated with gibberellin (1961).

All the plots were dipped on May 10, and then dipped none (@), once
(), twice (X)), or four times (A), postbloom treatment, respectively
Full line : Untreated control.
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Table 22. Effect of gibberellin application on the berries in Delaware
grape. (Observed on Aug. 29, 1962)
D £ diooi ! ' _Experimental plot Practical plot
at:reodtmlel;s.‘lng Number| Number| Seedless berries Seeded berrms Seedless berries
o i ceeol OF fruit " [Weight | Weight | Number Weight
“Prebloom [ “Zes clusters D‘;‘C“r“‘! of 50 | Diame ! oo Fop fruje Piames | of 5
(Days before] Postbloom | use use berries berries | clusters y berries
fullbloom)| | O G O T ased | (M) | )
1 dipping 1
1\2%‘}’23)6 (10 days after] 5 24 1.8 | 56.4 | 13.3 | 16.1 —_ — —
O Pt Bloom) | T R B B
| f | ‘
l\fiyl(;)o None | 5 25 9.4 | 30.2 ‘ 13.4 | 164 | — | — —
| | \ _
T 1 dipping
1\é[§y1910 (6days after| 5 25 127 | e85 | 135 | 17.7 24 | 12,7 | 679
)| full bloom) . _—
1 dipping D
I\g_a_ylggo (10days after| 5 5 | 124 [ 62.2 | 13.1 | 15.2 25 | 127 | 738
N | full bloom) e 1 | ) o o B
1 dipping » T
1\{13291)0 (20days afier| 5 2 | 1.7 | 526 | 142 | 185 24 | 128 | 70.2
- | full bloom)
. T ) - | o
hgf?’wl)o (?fnleppén%;) 5 25 | 129 | 721 | 186 | 172 | 25 | 101 | 828
Ma;O 4 dippings T ’
(—19) (June 8, 18, 5 25 12.7 69.7 14.0 18.8 24 13.0 75.0
26, July 2)

e 1 dippine P N -1+ - _
I\gag 2)9 (10 days after, 5 25 105 | 43.9 | 138 | 174 | — — —
s full bloom) 0 o o [ R R -

(,ontrol !
(Airrpl-op 100 ppm) 5 26 s — 12.7 14.1 | — =
Untreated 5 25 — ( — 12.8 14.5 — . —
Slgmﬁcjt“ts ‘i/loff erence 0.43] 10.94| 0.32| o0.98 ’ 8. 61
Table 23. Increase of number of seedless berries set per fruit cluster
in Delaware grape induced by gibberellin treatment.
Number of Number of Av, number
Treatment Bxper‘;r;lrental ‘ Experimental Total fruit clusters Total of berries set
———— 1 ,,y _ plots N examined | per_cluster
1960 5 125 |
1961 6 150
Treated ‘ 1962 11 25 269 618 89.9
[ 1963 3 74
| 1960 3 1 67
Control and 1961 3 75
untreated 1962 2 10 51 248 /1.8
| 1963 2 i , 50
—_— PUe— ———— — e B - I, — ——— [ — — - S —
. . 5% 12.51
Significant dlfference{ 19 16. 80

MUTNALZ EWISDEeD7 (Table 23). &5
W, FI7 97 WK AUHIERTD 1 IERDS b o
HEER WA &, Table 24 WL TH-o1z. T
5O S, TERR Y OFHAEED D 5, e
DT, K30 T FREGYRIE UTHRTTT 51

WU, GB WPITIEA 2 9001 55 3970 2 OIEFN
MEREIR & U ORI B3 E o,

5 ) UHMMALBEIRRGT & Z 00755

UM I AT S L 72 1962 4ED R B LA ER
TR, IR E I3 BRI LT R oo
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Fig. 7. Seasonal changes of amounts of both soluble solids and total
acid in Delaware fruit clusters treated with and without gib-
berellin during period from July 4 to Aug. 28.

@
O
f1:
VAN

Table 24.

: Soluble solids of gibberellin seedless berries.
Soluble solids of normal seeded berries.
Total acid of normal seeded berries.

Total acid of gibberellin seedless berries.

Average number of flowerlets developed on the 2nd young

flower cluster (Delaware).

Experimental year | Age of trees used

|

) |

1960 13 i
1962 | 15 ‘
° |

1962 |

Nimber of trees

used

«cr e ot

Av. number of

( Number of flower ‘ flowerlets per

clusters used !

I Cltmter -
\ 10 199 345, 20%
\ 25 198. 7+4. 14
‘ 25 | 20724564

* gtandard errors.

Npfns Wos utzds, I HITaLs
(RO T E UL F T ts (Tables 21,
25, Figs, 29, 30). ML OME LS UOHiZsUY R
2 O REHSE AT GB O G SR U 22 4l
T, BEIRIMEE &k b, TR TR THARONERRIED
FOMCHET XX DTHO I EEZELOND.
19EHTU I & A NPEN TR SR E LT
GB JLIHERNT L RO R IET) Jhtﬂmmkwﬁim
A E N, TSRO ¥ U ORI M { 1T
DD & 7e-> 10 (Table 26).

0.k %57 GBYPRRTS U N D O pEO AR i il
110 f) 26 HORHOD FIAD N LY oIS oikic X
DTH, ZOORMYS NI EVGORRE R FH
LA FEL T AT R T ahitz. T OBIRIT
DUVTEET 5, AHFUE GB WP oKt
HHNEZFZASNT, U U A FHADR S M) 5

13 BRI P REULRL

WS O EREASNTOT, F4, 1960E1D
1964ALO) ﬁ/;aczar AR (4 ) »oREk (7
F) FTONMUBIR, T8bb, Wik, WL,
wm»ﬁ;oumw TDWT D BRI 2 5 &

Figs. 8~11 WL THH (FARHAED. Th
Wk s, 1963 4RMAHITIE B 20D, 1

I, kit Cid 4 Brgd b 5 HobEic» o ¢,

W3 MR B LD TR, F T H IR
REBOTEHE LSRRI, 86T, FIUL7T
SO UHIENIET O A2 a5 &, 4 A6 L
h 6 H19HETOTS HNiCis 5 1 1 1 RHTHIAEL
RO RFUL Table 27 DU TH B, FT7obbh, 1963
HEREO 1 T HIBEUF O BEULo 4 HiEOWIIhD
a2, 2MUREEROTVWS. ZDLDs
WIS IS LT R 'ﬁd),’l{ut@%\m&{ulf;@&wiﬁ
HBYDEELLNIIN, 256K, Zoftucd, £
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Table 25. Effect of gibberellin application of practical scale on the

fruiting in Delaware grape.

(Observed on Aug. 10, 1962)

.. | ! i ‘Numberl Number! Secdless-berries
- Date f)f dipping | Number! Number| ; 2V | of of |bercent- contained
Prebloom of fruit| length We}ght seedless seeded | 286 of Total
¢ lof trees| | of fruit| of fru1t‘ seedless| Soluble | . .
reatment Postbloom (clusters clusters clueters berries ' berries berries | solids facid as
(Days bofore| treatment used | used ! (mm) | (g) S‘ per | per (%) (0/) tartaric
_full bloom) o L [ | cluster ' cluster | | ..,_0_- /- | (%)
1 dipping ‘
l\giylslf (6days after| 5 24 | 153.9 l 165.9 | | ties| o8 | 9.3 | 17.4 | 046
full bloom) | | o P N
| 1 dipping |
l\éfiyml)é {(10days after| 5 25 151.4 | 164.4| 117.8] 0.6 | 99.5 ’ 19.0 | 0.48
. full bloom) | ) |
. | 1 dippiog S T T I
l\é[f’lsl)é (20 days after| 5 24 147.9 ‘ 152.2 | 109.0 ! 1.3 | 98.8 | 17.1 | 0.52
_ _full bloom) | {1 | T . o
May 16 2 dippings I '
___13> (June 8, 18) 5 25 146. 4 163.7 105.0 0.6 99. 4 17.9 0.51
T i .. | 4 dippings | I N R ‘ T T
l\élﬂ;)f’ (June 8, 18, | 5 24 | 1506 ’ 164.5| 105.0| 1.3 | 9.9 | 165 | 0.50
e 26, JUIY y2) . [ o
Slgmﬁc;‘fts difference 13, 02“ 26.84 18.31] 1.40| 15.88| 1.26| 0.061
|
Table 26. Effect of gibberellin application of practical scale on the
fruiting in Delaware grape.
| 1963 ~ 961
Item Significant Significant
' Treated Untreated | difference | Treated Untreated | difference
o il B . | Tase
Number of trees used | 5 : 5 I 5 { 5 ‘ —
o : - R -
Number of fruit clusters } 25 ‘ 25 — 25 ‘ 25 —
“Av. length of fruit S T e 1 ) o
cluster (mm) | 1066 | 9.1 9.00 | 1z 1 % | 0.51
TAv. weight of fruit [ I | .
cluster (g) ‘ 100.3 | 92.7 17.10 123.0 | 58.2 | 2.32
Number of seedless \ \ I s T e, e g o
‘berries per cluster | 55.5 | L7 9.15 94. 4 [ 26.4 | 2.26
“Number of secded ! { L, T b )
bervies por cluster | 36 | 527 | 9.00 | L1 | 300 | 2.23
Percentage of seedless [ I
— berries %) | 7 ?4 0 2.8 17.90 | 98.5 | 41. 2 i 4. 63
“Av. diameter of T I T ! T
berries (mm) 1 - N 12.0 i 132 | .4
Soluble Seedless (%) 20.5 25.3 | 1.52 | 19.7 | — ’1 64
_solids | Seeded (%) | 186 | 168 | 070 | — ﬁ|____" 15.4 ot
Total acid | Seedless (%) 0.70 0.77 | 0. 066 [ 0.63 | — 0.32
as tartaric | Seeded (%) 0.57 1.01 | 0.158 | — 1.08 | .

75 &b BRI DA B B IRk L Tz

LA WMHBH A D E AT INIT.
W = 7T S5 AR R BHIEI AR

75 35hiRd> Table 9

U, 2205 oA &4kl (Fig. 8) ozh

Table 27. Number of the cloudy days
having less than an hour of
sunshine per day during period
from April 6 through June 19.

Year ‘ Number of days
1960 l 17
1961 ! 18
1962 | 19
1963 | 47
1964 ' 20

ERIBT 5L, 1960,

12 =i

200C gl Itz
A23Hiskor5 H25 HThDT.

>

1961 %5 L oF 1963 4T3 lb
18 [IFT % L ¥ 15 gl 5D 2hzh
UtEN S 2z h S B 27 3,
PRAERTDSHE U < 8

5
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Fig. 8. Seasonal change of average air temperature during the period
from April to July, throughout the half-decade of 1960~1964.

N.B. e ® 1960, =----: 1961, xe-e2-x 1962, —— 1963, a-----a 1964,

%

® 80
%
E
2
= 70 4
£
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———r—r———r—r———— T T
123456 12345¢6123456 12345786

June July

Iig. 9. Seasonal change of the relative air humidity during the period
from April to July, throughout the half-decade of 1960~1964.

®. ., ,—, /A : See the footnote in Fig. 8.

ALTZ 19824 At b 2 B LT, 5 )4 206 (B
L 100N BT 20°C i L, DB S B 29HTaH >
7o CHITRREL, 1964415 4 J 20 BB X
I 20°C I BYL, ZOB%—RHE TN L T2 Ho
5 H5 B 200C 2 A, BN U it ST
5 15H &7 (Fig. 12). > oW, BHIERTO
LGRS 20°C FE L ITIET AR E, ZOBOKIAOHE
ek h BN REZOHAEE T I B 5O E M

A, FIORIETE GB B 2 & o il LT 5%
TEDSHIRA & 72 b, AR GBS 75l C S f
ANB LDt HENRIL T GB KEIET D
s GB % % 10 ppm 35 5% 20 ppm (G
S &L, DHERNT 2 FIfEA A 7 v Y — 1T TR
AL RO SHCHEAL, BHIERONIARIME &
LTI % 1 RISl U o, Rt — I B
IO 5 8 E LTS, T ORIED GB HAH T3 %S
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Fig. 10. Seasonal change of the amount of rainfall during the period

April

from April to July, throughout the half-decade of 1960~1964.

@®. O, X,—, A : See the footnote in Fig. 8.
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Seasonal change of hours of sun-shine during the period from

April to July, throughout the half-decade of 1960~1964,

Fig. 11.

@, O, X,—, A : See the footnote in Fig. 8.

8
3

HEILPHIX D 94.2 %I il h

RO

5% 100 ppm &

Bkl

>

s D

=

.

BLOFHIIEEZBID 3201

JERTI

i

1964 EO&EE Fig. 12 107

DIEIE

1L

WHULEHRTHDY, TOR

]

R% Table 28 TEHLTWAB. Chikk B, Ml

U

4 A20H 20°C EL KETLERLT, Fou=x

i

DI,

bii

7

BRRZRIEBMNEL , GB 10 ppm B#X1L 46.7%

i

-

T, 20 ppm HAFXT Y 58.0%IEE /20T



K 7K -70an1 4500 ) YABED PRI DT 247
Table 28. Effect of gibberellin spraying of the fruiting vines on the fruit
growing of Delaware grape. (Observed on Aug. 5, 1963)
o Number | Av. length ‘ Av. weigth | Av. number of berries | Percentage
(Coament Number | o fruit |~ of fruit | of fruit per cluster of seedless
‘bberelli n) used clusters cluster | cluster : —| berries
grobere used (mm) | (g) Seeded I Seedless (/)
Sprayed (10 ppm) 1 5 J} 25 | 9Lz \ 73.0 ‘ 23.6 ‘ 20.8 6.7
Sprayed (20 ppm) } 5 ] 25 | s1 | sz | 208 27.2 ‘ 58.0
-— . o [ S N I
Dlpped (100 ppm) } 5 ‘ 25 ’ 100. 4 ‘ 77.2 \ 2.1 40.2 1 94 2
“Control (Airrpl-op = ' . } N ! 7* T P
,100,,p,pm),7, I 5 1?_—7 874 | 84.3 51.0 1.4 2.6
Untreated | 5 \ 25 ) 97.5 | 106.6 ‘ 62.0 0.8 1.4
Significant difference at 5 % | 2.0 | 8.5 { 7.37 7.00 3.27

iz Av. weight of -
Treatment ‘ Av. %xarr;liel:ser of berries per Soluble solids Tottal tac1_d as
(Conc. of e. .e | 30 berries | artaric -
gibberellin) } S(e;fs;l Se(eﬁﬁs}s Seg;;d Seeél)ess Seeded ‘ Seedless | Seeded \ Seedless
sprayed (10 ppm) 121 | 95 ‘ %. 1 51. 1 \ 18.0 ’ 22 ‘ ‘ 0.75
Spraycd (20 ppm) ’ 13 1 ‘ lO 5 l 92 O } 18.1 1 22 1 ‘ | 0. 79
Dlpped (100 ppm) ) 14.1 \ } 100.1 ‘ 78. 6 J] 18 ’ l 0. 90 I 0. 77
Control (Airrol-op g ' )
ity ] 2:3 e [ e | o | ??L' e | =
Untreated ‘ ( 3.9 ’ 90. 1 ‘ 17 8 1 24.6 ‘ 0.82 ‘ —
. | N — ——
Significant dlfl’ercnco at 5% \ 1.48 ‘ 7.01 ‘ I 1. 38 ‘ 1.47 ‘ L 0.08

Table 29. Number of berries pushed out of the seedless berries which
compose fruit clusters obtained by gibberellin treatment
(Delaware). (Observed on July 25, 1964)

. Av. number of
Fxlelcsi;:ggcgugf Number of fruit berries pushed /}\)zérnuxsréfzer ‘i'f Pex;lcehntggeutof
p berri clusters used out of each Y pe pushe 00
erries ‘ cluster I each cluster berries (%)
severe ’ 25 44.9 56.9 43. 6
Slight } % 9.8 70.6 13.9
None 25 0.9 54.4 4.8
Significant difference at 5% 21.3 34.0 28.9
7 SFEDOFRE DB R IR U 72203, Z DB AR AT OV YMIOBIETH D1z, T OBIIIHES

R UTHELRZ—I R U T,
ML O

W 20°C Z2idA T,

TZTRT,
OYEDS Wsh T INGE S

o) A

5 A 5 HETIOvATR
ozl (Fig. 12)
BAHEEDMLLTHE DRI 2/ET, (ERIOEL S
1 {EREPIDOBITEO M S # L <,
L1chsoC, DHIEAT
WU TR 5 6 RINEN AL E s b, R

BH4E)

LN DEHALND.

T GBILFNZ X & » b ISNEOH N & Fatiho
FeHas & OIMOREBIRIES L S DTHOT, LA
A% DM FERBTTRRENOA & 3

Th, FESREOBINCG U TSRO IS8
PE2ZDISOI Y, Wb B HH U RO 38T &
AN L b, BEERT

ETALEL

FHUWIHUH USRI 2 FEd % i & 72072 (Table
29, Fig. 31).

Z OB — R IR O TR I O T REE 7%
IER Sz d OT, #F0 GB IS T ORE

0 GB QLHHsBE 10BFILINT, RN ORI
EAITH2TY, REEOMEDSARLTHIUL
L U SRoRnssks < 5. DIFERTD GB Eifio s
I3 R TR E R T BR DA A SR OO
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o
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Av.

April

1 2 3 4 5 6 1
May June

Fig. 12. Relatlonshlp between the average air temprature throughout
the half-decade of 1960~1964 and respective dates of the full

bloom.

I : Denoted dates of the full bloom on May 27, 1960 ; May 23,
1961 ; May 29, 1962 ; May 25, 1963 ; and May 15, 1964.

@ O, X, —,

MRS U 2RO M o b EThH %
CRRE T F Y ORIZICHHS 27 % HE 9 Al
»hHMLL ETH D, ZODMMOFEME LT
DI & 0> T2o0As, MEALMSERINC & 3 U { SEREHR
MBIERE NI ETH S (Table 26).

Pk 196245055 3 MM D RIS LT 1Y
OHFEREITH BH%, Chitd 5 & 1960 4 3d L
TR S AT LA 2 00 S G s i )y
ETCHDIE WA LS. 2tds, GB WAL 1578
HNTH, FLUT K oORRFIIET K oko
BB O BRSBTS B X N B & L 5dT, &
D AR AT I D C LSRRGS E 78 D
TS OFFAEDTE 3 VS OB T RBIORE T4
R zdn, REOMLE & MEIIERHEDOET, #Hi:
HRELE TR RO I X O BREODEHE s & GB
FORE NI BA N2 2 5 THAS. L
TC D THIT TONERYR A2 X SITRIN LT, 7 R oy
B 2 i U CRERIMAFERE ) 2 855 5 T & dsdik
THhb. UL, GB MEEOSERISFEMITH LT
F PR s MRS IR R SERNIEIRD 1295 X OV SRBED
RS2 e 5 001ERT 15 ATHOMEEEIN O HEE T
593, BAETRYERDORT AL & HIERT D&M 20°C

A\ : See the footnote in Fig. 8.

A0 BSOS T oo 2 iy A
5115,

RIT GB LMD & 1207T, JERPIR~ 12T
GB /KIEHD IR RTNE 5 X 548, (1041 % s
R TEREDNFET d 5. IR O AL FRIOE0H

RSN &2 A

BB IO PTE 6 3 s A & <, Ausiupbc s
L WIT 9y T b, PB4 b3, &

542 GB LM% wléf;l;l:w;,h%w;@_m\ T2, 300
TEAOWNDIH D WS (1965) kv, Dk
LT L d.uw R DR TSR T Hl %
RITH A ORETF BT D72 < & & K 20 B
E U, DHEBROMMAMMETIEAPEL &8 8 l’fl"J L,
T LD DREINFRA S ORI S DI T & 2T
PHTNA.
2 F+o~NU-7—4Y
1) 1960, 1963 41:0>ULER
1959 SR THRKER T, 77 2 = 7 WKL E T bRk
YR OMULININ & SRR OZIR 2 W I2DT, 51T
SRR T Iy = R E L AU TETHEL
172, DT Z ORI OME R RN L S .
(i) REEOMERMmToNT
GB s & % TERIODMLRERIAYE 7 T 7 = 7 i,

—REOXE
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Table 30. Elongating growth of flower clustere in Campbell-Early
grape treated with gibberellin (1960).

249

Treatment 1 ) Av. length of | Av. length of Increase in
Tk Number of frlji‘tmc?i{t:fs | flower clusters | flower clusters length
(Daysabeefore trees nsed used° ibefore treatment| after treatment | (Percentage)
full bloom) o I (cm) (cm) (cm)

| = 12.8+3.79% oo
May 3 (--22) | 5 } 25 i 5,820, 05% Gy 149 9.04 (299)
; (May 3) 6.8+1.34
Untreated \ 5 | 25 (May 14) 3.02 (100)
T o T .0 = 14.0+3.07
May 12 (—13) g 5 ! 25 684134 Citay 20 7.23 (211)
. » - May 14 10,242, 50
Untreated 5 1 25 (May 14) (May 28) 3.38 (100)
* standard errors.
Table 31. Effect of gibberellin application on the fruiting in Campbell-
Early grape. (Observed on July 24, 1960)
| Number| Number i
B riﬂaymg trcaEment | Number|Number| Av, Av. of of Percent
- of fruit| length | weight | q1oqs seeded | 28¢ Of
Date of prebloom of trees clusters of fruit{of fruit berries | berries seedless
(Days before | Postbloom clusters| clusters berries
full bi used used (mm) (g) per per (%
ull bloom) o o g cluster | cluster )
hday 3 (-422)} None 5 21 i 158.9 | 96.8 l 184 | 17.2 | 5.7
| . . S S e - S S —
hday 12 ( 13) t p 5 ﬂ 25 148.2 | 146.9 ’ aLs | 27.9
May 25 ( 0) I None 5 ! 25 139 165 5 27.9 28.1 49.8
None June 5 (++11) 5 22 129 239.8 8.1 58.9 12.1
” L June 16 ( - 22) 5 20 117 224.8 0.2 57.9 0.3
May 12 ( 13) l (10 days after full _bloom) 5 7‘~24 131 155'?7]71‘4"_1 }__%OE _31_8
- i 1 spray
;ﬁfﬁ?;}:i( 13) (20 days o fuu,b1oon1) s | 2z | we | s s 20.37! 43.9
May 12 (- 13) ‘ <jﬁ;2“rvf4) 1 5 i 24 | 128 ' 167.3 | 16.7 ] 28.4 | 37.0
May 12 (—13) } (June44?%ﬁfy50 ) | s ’ 25 ! 146 ' 154.9 | 18.3 ' 218 | 45.6
"May 12 (—13) ] " 1 dipping ’
__Dipping | (20days after full bloom) S 2t 126 \l 120.4 10 K 22.0 ) ”_33'1 .
Untreated l 5 1 19 ‘ 120 } 203. 2| } 548 | 0
S1gn1ﬁcant d11'[erencg at 5% ‘ 13.3 [ 31.08| 7.09 ’ 13.87
|

Fii (‘Tables 3, 4,
-1z (Table 30).

TALS OfERROMMIS A I HEL] (7 J1237) oMt
FRLSC ENIR E DB NIT U TIhIitonTiE, 5/
3 H (DAL 22080 IPEX o YRS 5 3 12 5 (BEtE
13EIF) MR S OO K b g »7alie /L TE D,
cmgmmmwmm&m<z«fﬁgmmm@mbu
iz (Tables 31). Zduds 7 v =7 W& kT,
AERTD GB AU N REDI O SRS LR T & ¢ ul%%
JIFLIC E2RTEDTH 5.

UL, TOMRFIORME LTI, GB WIMTHE
LTk, 77 v 7 TR BIb s
T RBRAD ST A AT LS A L T2 ETH B, &

15) & 44 L THID THIETH

ALid GB 23 UBEOHAANLE & & § T, SREfD & Bio
AN 24 L Bk e Ut d D& EA 6N 5.
& USRI Y U T FRGE O BB~ HED
MEREC. COMARFIEKESPERLT, Z
N YT 2R D ol CoL SR
B BB U 28T i b3 b i kBl U
Th, REEOEHERCHE & RFO—H 2L T
T 54 OM% { Btz (Table 31, Figs. 32, 34).

(i) SRR DIZRRIT VT

GB (50 ppm) DPAIER] 2 FEAHLETIZF 70 =
7 DEHICL S N TR ORI L L (B
b, WiIL5L7%UTCHoI. £z GB 100 ppm 2
B RIS T B AT RERIL 33,1 %Il
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Table 32.
Early grape.

Effect of gibberellin application on the berries in Campbell-
(Observed on July 24, 1960)

Spraying treatment

— |

} Seedless berries

Coloured seeded berries |

Not coloured premature
_ seeded berries

Date of Di- & Weight Di- \ Weight \}Number Di- \ Weight ‘ Number
(Dpar;?gz?‘:)re Postbloom ameter |of berry| ameter |of berry of S:'erS\ ameter lof bcrry‘Of pseereds
full bloom) (mm) ‘ (g) (mm) ‘ (g) bcrry \ (mm) (g) berry

May 3 (—22)} None ‘ 13.0 I 1.80 ‘ 17. 4 20 | 23 j 17.0 " 3.4 1 2.5
[ —— 1 PR - — .
May 12(713). " ‘ 14.8 k 1.98 ' 19.3 | 43 [ s0 | 183 | 5.7 | a3
May 25 ( 0) None 154 | 237 | 18.6 | 3.9 { 24 | 188 | 39| 37
None June 5 (4-11) 13.7 1. 66 18.0 3.7 3.2 17.4 i 3.4 3.9
" June 16 (+22) | — — 177 | 36 1 31| 183 | 38 | 42
__1ay| 1 spray (10 days | | ) P R
ey 12 019 Rl o [0 [ar Lo [ar [ ae Theo [ e | e
- 1 spray (20 days | J j
May 12 ( 13)!1 afonr full bloogy | 166 | 278 | 197 | a5 ! 221273 a5 | a0
B 2 sprays
May 12 ( 13)’ (‘June 4,14) ’ 17. 6 3. 44 .20 O |‘ 4.9‘ ] 2.5 l 1?‘ 9 l 35 1 3. O,,_
N 4 sprays ’ S ‘
May 12 (=13 1une 4 T30, 25| 17:6 | 896 | 106 ‘ a5 | 17 | 1ae | 36 ' 2.7
May 12 (—13)| 1 dipping (20days ' | o T _ _‘_ P
T Dipping | aiter full boomy | 196 | 247 | 101 49 | 20 s | a6 | 02
Untreated — ‘ - 1 18.3 ‘ a7 | s | 18 BES | <0
Untreated ) . 1 I P T
(Date of harvest, Aug. 8) _l - ‘ - ' 20.5 5.1 777773‘9 ‘ B :__! B
Significant difference at 5 % ‘ 0. 65 ; 0. 225 ‘ O 57 l 0. 24 J 0.28 l 0. 56 l 0.24 ‘ 0.23
Table 33. Effect of gibberellin application on flowering and maturing
in Campbell-Early grape.
Date of
Date of the
Date of perfectly Date of
Experi- Treatment flowering Ixrsbtefl?loqured coloured harvest
mental | . o o h berries
year |Date (Days| Conc. of i ~ ) | }
before full |gibberellinl Method |Treated Uar;teile Treated Uant?de Treated |Treated] U?tt:é
_ bloom) (ppm) | N o o 1
| i |
1960 1\(4i);31>2 ‘[ 50 4 spray |May 22| May 25| July 8| July 20‘ July 20 |July 24| Aug. 8
1963 ”_ 11) { 2 dipping| ~ 22} v 24] # 111 v 22| 4 25 |Aug. 4| » 9
| |

X7ehotz (Table 31). Tk 5 I IRIEIED
T2 OPHIERTD GB AHIZIAUL R KRS T, T OFET

At S s (Fig. 32).
(iii) FRDERITONT

GB MUK O REETIZ PSRN b D % R & e
HORBTICL SRTHEEHD 2R U TNA.
X3 & U TR, SN & ONT B BUs E 0
FEUVEDIGIIRT % & & Big, GB Bl X 5 e
OB L ERRZER LI ELLNS.
FRITH T 2 RO BAREE T 7 v =7

& AR TBHETHDOI2H,
DAREX

NN R B
I E TR Lot (Table 32). Jich

-

ne

BB ONARIRIN S 55 0 =7
WCHH{E 10
14.[1) WL ST RN T
STl R ITOR T,
A BEDNTE Y, A2 i1,
i

2 Il & i 4 MR OO

[FILHINT K 6 ~THERPR XD DTN L 7205,
TUE BRI O M AN 38

FCdsir % & ik

HA X (6 4 1) 1220 LK (6]

Wic (Fig. 33).

MBI g 2

4 AR 1
HEA

W 521 (Table 32, Fig. 83). 1if4Hkico
1257 W a‘)nm’k&&‘f&l&'uﬂltiéﬂﬁw BURNTH U A EWIPTIR
Ry i, ZOBIMEED SNz, U UZ ORISR
LR OATRERDTT AR TLO L DL Y ELL, &

122N S OETHTEICOWTIE, GB UIlDER(]
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Table 34. Effect of gibberellin application on the coloured maturity in
Campbell-Early grape. (Observed on July 24, 1960)
Number of |
. . . Number of seeded
Spraying treatment seedless berries
- per cluster | berries per cluster D?ite of Days of
l " [Percent- collt;?,ltr- colour-
Date of prebloom Col- Not Col- Not age of ing of i
(Days before | Postbloom oured oured coloured bexgrieq hastened
full bloom) coloured "~ |coloured| berries
| A @ | |
May 3( 22) | None 17.0 j 6.2 111 ' 6.1 ‘ 64.6 'July 12} 8
May 12 (;13) ] ” | 10.4 20 | 156 ‘ 16,2 ' 9.1 | » 12 } 8
| FR— —— —— ————— —
May 25 (  0) None 25.1 ’ 2.6 6.5 | 216 | 233 | » 1 9
None June 5 (4-11) 6.0 2.0 21.0 38. 4 35.4 | » 15 5
” June 16 (+ 22) 0.1 | 0.1 | 124 | 455 | 21.4 | » 19 1
May 12 (—13) ‘(IOdays amr fun bloom) 14.1 \ 0 [ 27.8 | 2.7 ’ 9.3 | » 6] 14
May 12 (~15) ‘(20 days L spray bloom>; 15.0 | 0.4 | 12,9 ‘ 7.4 | 6.7 |+ 8| 12
May 12 (4»13) } &@g’jﬁw | 16.7 l 0 22.2 62 | 785 | » 6| 14
May 12 (—13) ‘ (June‘*fﬂ“yjo 2 ’ 18.2 } o1 | 1371 80| 61|~ a| 16
hﬁdy 12 f~13) 1 dipping - N N B ' ,
_ Dipping (20 days after' lull bloom) | »19;4 ’ 0. 2 716;77_” 53 1 i 757‘”9___” / 78 __1?___
Untreated ' o | o ) 20.4 f 343 | a7.2 |« 20| o
Significant difference at 5% ’ 6,26 ! 2.16 s 6. 34 } 6.78 ' 13.56 ' - —

Table 35. Effect of gibberellin appliation on the content of soluble
solids and total acid in Campbell-Early grape. (Observed

on July 24, 1960)

Spraying treatment ) l Solub(le solids Total acid as tartaric
" Date of prebloom %) %)
(Dave befort fall Boomy| _ Postloom | 1=
May 3 (—22) l None ‘ 14.5 1. 56
May 12 (—13) | . | 13.9 1. 26
May 25 ( 0) None 14.3 .11
None June 5 (+4-11) 14.0 1.17
” June 16 (4-22) —_ —
N e Teoiay R
) May 12 ('”]3) (10days after full bloom) Vlf's - 1.04
. 1 spray
C My gy s oo | 144
May 12 (~18) ’ (Jﬁnip?yf@ 1 14.9 0.96
I 2 T rz; < e e e
May 12 (—13) | Clune 4 pravS ) ] 14.4 0.93
" May 12 (—13) 1di pmg o
__Dippiog J (20 days after full bloom) o 15 37‘_“ ) o 1.08 L
Untreated (Colored) { 9.9 ’ 1.82
Uxurcated (Not colored) \ 7.4 l 2.73
Untreated (Date of harvest, Aug 8) ' 14. 1 . 0.99
Slgmﬁcant dlffercnce at 5 % J O 28 } 0.058
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KRR IRALTED & DT B~ TAIES WD 2R U T

(Table 32).

2

¥k

(iv) HRORBLAEIZDNT

GB WL L > THEOEINI T 5 v = 7 @ &
Mo AL b F 1 MFEHTH D

It S hic.
72 (Table 33).

F P HRIRID FITH 5 At Dl
GB Mffﬁﬁlif(d)gb\&&?ﬁ'
& DITER 1 MULEH P 1 ARALE D & DI
~14H M FtihdetE s 0,
Tid 16 A GsRE- .

BIA

% 2B &
BEHBRBBEE-S.
HexT 12
BHAEHR D 4 [HILIEX
F ISR R D R,

W2BE HLS

WA &, GB PRI DI (7 1 24H) oHf

F‘*a‘.s‘ L ORI AL B R (8 H8 H) oZzihh
UM CFEEDHIADIEH TR, ILREINZ 1511 ]

fm& ht: (Table 35).
19634 L

WRHISLT%ERTH b

SUT, TOMFREAH & //.. 5ALZH3,
UL, B L YRR MR LN & Yo st 7e &
TN T ORI TR 7S5 ART
5 0),#’1'&% B2 )5 Dt

19534

, 196(),’1120‘) GB 41t ﬂuwnuguus\‘fonrf

HINERZE Lo D pE

THOOT,
W A1 s bing.

% (J){LG),L

h

DIAGUI YT HD1:129 GB BN OB

¥ix GB KRBT UL WD L, Uitk DIFTLPOEFR B I0C S0 D FTE 220,
BNTH, HOBRSAD GB JUAMPETH 2 h D] PRI LERTIMT o0 T IE, 196040 T Ik GB

W2 BN% R U Tz (Table 34).

DITRE DI BE 2 A P A I LRI L 7203,

Al

RADIRAZRTHNE (%) EBIE (%) T T BRC ik JBHOD B 5 e 2g PRSI 388 5 Mg ho e

Table 36. Effect of gibberellin application on the fruiting in Campbell-
Early grape. (Observed on Aug. 5, 1963)

- i Av. | Av. | .
L Dipping treatment Number‘ Et}ufti}\)ﬁﬁ length | weight !Av. number of bcrrle;srpfzrr
Date of prebloom of trees clusters! of fruit| of fruit;
(Days before Postbloom used used clusters| clusters| Seeded |Seedless| Shot
full bloom) I o ‘ (mm) | (g) L
May 13 (—11) | None ’ 5 | 2 140.5’ 117.2| 31.4 s J\ 211
- 1 dipping h ) o on S ’ '
May 13 (—11) \ (9 days Afropping bloom) | 5 \ 23 ! 127.6 | 94.6 ‘ 2.2 ‘ 7.3 |18 o
) 2 dippings l T
»May 13 (—11) | (June 2, & 5 ‘ 19 137.2 | 88.6 | 17.1 | 10.7 ’ 11”97
"4 dippings i . ) -
May 13 (—19) | Clune 2878 20 ’ 5| 22 | 1847 ‘.._--“.-98.3‘ 20.6 ‘ 96‘24 8
May 13 (Z11y | 7 | dipping | ¢ ' |
May 18 (— 6) | (9 days after full bloom) | 737 | %47 }2]3_€6 ?1 111 } i ?'1 \ i‘;
Control (Airrpl- op 100 ppm) .5 i 24 ’ 141.1 | 156.8 l 43.4 1 0.4 [ 11.0
Untreated ’ 28 | 1813 197 3.3 | o4 | 9.8
Significant difference at 5% | ‘ 2. 17' 2. 45‘ 12.38 | 6.32 ‘ 10.94
D1pp1ng ’neatment cluster ng;:?; Soluble solids ‘ total acid
Date of prebloom T i seedless, ]
(Days before Postbloom total berriesJ SELOdgd Se(edless Sz‘fﬁ’d 5?“2}5“
full bloom) - i (%) | ° ‘ A B B e N
B . : |
May 13 (—11) None | 53.7 | 65 | 139 ‘ 15.1 ‘ o | — |
——————— e 1 dl - — S - - i - - -
May 13 (—11) ‘ (9 days after ping bloom)_ _318,5 ‘ 29.3 ‘ 13.6 | 158 | 059 ’ 0.52 ‘
. 2 dippings o | ‘ R R
May 13j (,“11) | Gune 2, 9) i 39.7 | 361 | 12.977[ 15.0 ( 054 | 0.58 |
o \ 4 dippings [ ;
May 13 (—13) (June 278, 17 2y | 561 | 26.8 I 129 | 139 | 053 ! 0.53 |
May 13 (—11) 1 dipp ‘ ‘ i o
718 (— 6) | (9 days a“er fu11 bloom) ‘ »61,4 \ 43.8 | 14.0 | 15.2 | 0.60 | 0.64 l
Contnol (Au‘rol—op 100 ppm) { 54.8 1.3 | 12.6 { — 0.76 ‘i —
Untreated 47. 6 1.5 { 12.9 — 0.80 ‘ —
Significant difference at 5% 18.72 | 20.75 | 0.90| 2.92| 0.049 ‘ 0.230
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Table 37.
Early grape.

Effect of gibberellin application on the berries in Campbell-
(Observed on Aug. 5, 1963)

D1ppmg treatment

_ - Number| Number'

j Seedless berries Seeded berries

l)dté of prcbloom of treesi ::jlfuggst Di- | VXFI%gt D - ‘Xfei%’t guégggg
(Days before i Postbloom used | used meter berries | &M¢ eter |berrLes per ‘
7515]_1)_100’“) i ) o b <m (g (mm) ‘ (g) | berry
May 13 (—11) | None 5 ‘ 23 { 10.3 f 11.3 ‘ 16.3 { 30.3 | 2.2
-t dippig T S S —
May 13 (- 11) ] © days | Sipping bloom) | ‘!” 2| 104 f 12.8 I 15. 8”“‘”36.1 { 2.2
Mav 13 (;11) ?Jﬂfcpg‘g;) 51 ’ 12.2 | 15.2 ‘ 16.9 [ 35.9 | 2.2
May 12 (—11) ‘ (Juﬁedép%"‘%’j 21) = 5 } 22 1 12,0 / 15.4 ‘ 17.1 1 36.6 | 2.6
May 13 (—11) © Udipping | L e l T s S
s 18 (— e)_ﬁ(g days after full bloom) | S 1;1270 17.1 | 166 | 35.2 ! T
Control (Alrrpl op 100 ppm) - I 24 ' 10.5 ‘ — ' 16.9 ‘ 35.2 ' 2.9
Untrtated 5 ; 23 i 8.2 i — 17.3 l 42.3 {
Significant difference at 5 % | { i 3.59 : 25| 19| 5.9 ] 0.48

(Table 36).

BRI O ST & B UHAERT 2 [MRLBILX O AL
R TYIP BTz (Fig. 35). —ic GB gl
[MIELORIMCAED TR A H UL, 102 0BG
EDATERTALBNT A5 O TR BRI K b & — BBl
DTN 5,

MEARLIRI D TEIRIT 20T 1960 40> Sk Fhkv
SL7%LUTF 2 i A 12D I PATETNT LA % 2 [WSEHE L 72
ETA, 1 |PPINT Le T G AR OO #1238 T
LTS, #ihi43.8% 4% o712 (Table 36).

T OONFEO GB UMIHRIOSS I E LT 5 o= 7 0
FiTId L BlbR 2t NERR Chift
PUR) DIRBAODIRIECTHULHETHL ETH B, T
DN (shot-berry) OIEALXTIIERT 2 [@0> GB L
BHDS 1 [ALFIT K 6T 18 {2 o3 L, Nk
DOFVHRENT E O A BUZ L L Hli L 7go 12 (Table
36, Fig. 36, 37).

1963 ARD MEMEARIICRH 7 I8 ALF o % S 1960
AROEERZ E BT 0D ID 3 hC 2 O H LS
A1z (Table 37). FroUSROREEIC T S GB AL
Bi!?!!ﬁ&ék'*fi,b;tﬂ!i&&&ﬂﬂo') b OWWLNTHEEERR L

- TSRS T & GB QUBHT 97 275 BRItk
DI Stz (Table 37).

5~ 6 mm

i i

1. BETEORME(COWVWT

e (1958) B 7T =T AR SR LT B
NNTIERioy GB Muflihs #OIHIER U fEEL, %

OIEHE AN HTERTILBEO W N3 E KTh D ¢ & %
RUTZHS, Weaver & (1959a, b, ¢, 1960) 3stor
Weaver (19580) & 3 kAR “Black Corinth” 5
Lo “Thompson Seedless” 12450 T, JHIENTO GB
WIRDSZ DT LEFI U TH OB T 2 Y, BIIEH]
133 Ha 6 4 HEHEER S, F AN T
b AR B RIE 2 D T 5.

DO B, 99T 7RO GB ULFHET
b, ft5 (1960 a) (ZDHIEATALED B & BETERLS
ﬁﬂﬁ_“i NAHENS, F01961 ks L or 1962 iz s

7 U I 7 IO BSEIRB D A U 72 GB AWRUGH)
;i&lﬁﬁﬂ)fftu f—/kiwu’C b, BHTEAT 1SHAIHD GB RT3
A5 4 BROWIERESED SN 5. ZDMoMHE
W, #F (1959, 1960) IBHEL F 4 N
NeT=Y—=, ATy b+ XAT + TUvFH LK) ¥
PIETAH Y e NVTNTBREDOFRITHL TS
RS BRI 2 H S T LTc, ok HieT K
AT A DHIERTO) GB AP IEIEE DB H L
{, AUBIHIRSIE L, MUFRERIE OV NE & fEtER RO
SV LTV 5.

2. REHOMREREEVEABLCOWT

GB 3 FRMOMED I piT, SRk > TR BH
A E WL E OFF RS HRZBIDUIC. Chidd T
1T Weaver 5 (1950, 1951, 1952) Tk 2 ek )Rl
“Black Corinth” #35L¢¥ “Thompson Secedless”
%3 % g-naphthoxypropionic acid 35 ¢f 4-CPA
(4-chlorophenoxyacetic acid) 0> WBEEENIT L b
NTWA. 370, “Thompson Seedless” Dl X
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B2 WeE

1372 OEFIIA U BRI B A T8 E L, $1220
BRI —ICE UL LTV A ). &
N5 IFFLOBGL YT (1960, 1963) D ¥ ©
NI e T — GEIT A K B Lshs.
Weaver (1958) XMEREYENFID GB LFET & HLURHD
IR AZED, (SRNEIC b AR SRS EERTA
L 2O R L TWA. LisL, Stewart 5
(1958) % “Thompson Seedless” T3 % GB Jnp
TURIREINT 2517 2 BTS20 R LR 2 D 720>
o1hi, Z0O% Weaver 5 (1959a, b, ¢, 1961) 35
KO8 Weaver (1960) H3MERLID & ONTHTRLAE DT
AIRBNT Y, FIEEOC & L FFEOHLER A 5 b>
T GB JLBIEEIC I U, 3 2 EHO FoE EURE
s 2 SRR (RERTAIZ WIETH 2 & L T
5. DYEDOHERTS, o (1960a), W (1961)
BLOWES (1961) itk b5 79 =7 \FldD GB i
PO MER AL IEE ST 5. HERI
BHIERT D GB QUG EHEROMNE ISR T &
L ERPLMITL, ZOHDERTE, TN SIERE
DRERIND RS RGN O SRR BT BB
TAHLERMUNL. COL D GBIk % RO
WARDFREIR DFRBFINC § #D 5T 0bW AL
HUBRZREUBWEN DD 6 3.

F oy e T— ) —FEITT 5 GB ALBIC IR
e (1961), HegEd (1961) 13 (1960, 1963)
& AR B MER & SR AT L2 Y, ¢
OFEELE B S (1962¢) 13 MK BEhH 5
GB 2RO ORI 2 5, O it
U, BOBARER 2RSS &I 2ELTY
5. U UHBERF I 7MEE VAL AEH D
PEigm b 23D 7. Do GB uImhs 4Rtk %
RIS 2 & & 3MARER A L0 D ERTHIH
P30 78  I2ds, o BE AR L2 P S
SR TSR CH 5.

3. EEHEEHOERICOWT

TR B AL UKD N % FIIN &
UTc#oHEkiciy Gardner & (1937) A5 (IR AR
YhEFE “Brighton” {T-DW T (D naphthaleneacetic
acid (0.0005~0.01 %) WHEIHS HIF S35, T
AR BRI BT ot UL Kk
(1938) 13T > 5 = 7Liest L g-indoleacetic
acid (0.059%) ¥k ¢f Oestrone (BB EL) D
HESLEET 100 % DMLY RI DI 2 5 LT 5.
Bl 2 B AR & 5 BRI R D F B
ik, 198 FEREZ B LOIHLLMZhZ R % ics

Z 9 =7 R FRNT, BHERTIZ GB O BRI S
FAUN 2 RN BNCIZIRL 5 5 T & 23 LIz @
MZEDNBLBIE LIS DEVWL DL, ThBREKE LT
FLIOYATITITAAN S (1959), J 5 (1958) #5 Lol
95 (1959) & MIRRIC U CREERTRSED & % MMkt
WO IIRES L & 2WG LTS, Z0#%icist)
A HHD T BHITD T D TGOS S D
HhENTIUE, F 7o T NERICIS O TR KBTI
R THEHEE DO D AR L, GB Mic X o TN
WLGE U T2 R RS SRR O B FERs iE & 28D 70 & i,
LS. KETE 1957, Lo 19587 v 7
AT T O GB IR T e b T B h5b)s
DM MEREHFEDTZIR T DN TR EN L IR TV
(Pratt & 1962).

RITF T 9 27 PRONFRICDWTRE, #HFhiF »
VNN e T ==, TANy b AT e TFUEY LUK
VYBLIEYAT o b NTNTRDNTEIIEDT
HIRT, o AFNEOIMYRIORZ D IS DHid
B. TOHF F v Nl e T—Y —TiE 50 %OMeEkESL
WOERICE EEo. o ORI LTI, 1
Hi5 (1961) % 70% (BHIE 20 FI AL, HEYS (1961)
1 30~50 % (DHLE 16 BRI, 4iEs (1961) 1459 %
(BHAE 15 BRED 3k ov M5 (1961) 1 96.8 % (IH
1E8~9 Hij)) OMMUROBIRBIME TUBD, F
Fr (1963) DZDHEDRE S T H T OFEITOYE
AHGIRIEA E FBDSI5 0.

F IO TR OCTHEAIN L DI A D
v b e XR=Y =AM DB, T 196D KR
HTIs1T 5 GB AVEIG HABR DGR, 8RS (LT
DOMMEEAIEIA 79. 4% (BHIE I1ORTAEL, 15 Gl
3D D 97.7% (DAL 16K, s (RIR) D 76.4
% (BHE17OR0), #As (WziD o 87.9% (BH{E
22HRD, BINS (221D D 84.39% (DHE 14 BRI,
Wl s (GEAD @ 91.09% (PHAE 14 ERi), 3% CA
By 0 87.4% (DHAE 13HRD, KNIRS (JThi) @ 86.0
% (PH4E YTHAD), #2lEs (WD o 90.9% Bk 11
FIED, Fikl QisER) o 96.2% (PHIE1AHTD s Lov
FREFD (il 0 69.39% (UHIE 14 Bl 75& Ok
DD, UL DOFHEES PR HERIC & b ek
oD b OETAED Sh, FF 9 7MW,
FEOOUN X RS TSRV RIS 5 AV O35
TdhA. /£33 OHFET BRI LRI
EDSTBLU 700 T &b 5 58 & B ITRIFINIS SRS
JROTIE R HED ENENETHAS.

ZOMMOMNETIE, HOL (1959) DvAB » ke F
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v /R =NVEIT A O, R (1960) O F4 ¥
5 (A0%), xvv 47+ (A7.1%) RdHbH, Kb
(1960 b ) kil T 98 %DM TR OIINZHT , W
716 (1961) BB TN OVERBNIE L THF <A
Ho hEMPZNREZE, BFLEQELTT I 77
4=, HisE 23 Tns . Hbks (1961) 2v
o Ko TV a— AT ISR O TR 2
TLTW 4. 77 Pratt 5 (1962) ik “Fred-
onia” #5)¢f small clustered “Concord” Tl T
b GBI CIMEUR OR)IN 2L TS, b D
RS, TR 0T 5 GB BN DIE K,
WS ANFRIANC S e e 3 A 2 S W 6T dh
3. UL, ZORIIZ- 20T WS TN,
4, RHOEXIZOWT
HRDNEAALATIT AWEFED S THL DI 2
HIBRAMNTWIE U 1283 70T, Sinnot (1939) @
cucurbita % Tukey £ (1923) ¢ sour cherry [T
S AWMEDSd 4. Sinnot 1 YL HOMIKRRITLO s
25, BN Y 2O B 2~ TREH AN OB T
KR RN E B LT A, Tukey 5134 OTET I
RO S L L R R L, Z DI 3 D DWnts
LHIBEBITE 5 E L, 2RO, 2k
WM SR ELII TS, ChEEE U THIN
OIS HELDNERDORERITH 25, F o (F7
DETILISNTH, IS (1960) iz s D 3 s
RIOURINE 17238, APMID 2> S5tk I TR
HENIE R RE D, it, OB ORI 2D
(5 H23H) # 100 H, 30D bRRNAETIE 3.3 mm
@U\JiUJM-J)hor‘:bt. U#L Winkler 5 (1935)
0> “Sultanina” T3 2 O 3 H: LD XYIHT & 78h>
DI, TR T USRI D A M D 73 A8 I & A
ARIOENICE > T T b, ZOEWGRIBO IR
NS B, T OHIGVEINTIE IR Z OFG I I 7
BT QUIEZ M) D3HA DAL, MIFICH2r I8 egEns
S R b al% A G- AS I SR taAS) VAR Ko 1 B
WY (auxin) OFEHIHTOEGE HHL5.
eI LTI R DAL ME & BEKICEs JE T4
BITOWTIE, Harley 5 (1950) »39 »aiewfL 2,
4, 5-T (2, 4, 5 trichlorophenoxyacetic acid) 4L
MCHRRO/E LB & 2L, Crane (1949) (34 &
70> 2, 4, 5-T MFICIADF UWELE 2B T
W5, X 51T Crane 5 (1952, 1956) 137 X T
2, 4, 5T 3YLROMARSEL, IREYIO/ERTR
AR S 5T 33%DRIAZ siLTZEWNS . b
HTRFILS (1960a) pieE, UABIOT A8

el 2,4, 5-TP (2, 4, 5 trichlorophenoxypro-
pienic acid) ALHELIMILINTL 5T HEEARDH
VWit & ZOHA % @D Tund. T RoRITHU
Tix Weaver & (1950, 1951) i Mg\ Ei “Black
Corinth” T p-naphthoxypropionic acid (200 ppm)
DB 35 L o8 4-CPA (4-chlorophenoxyacetic
acid) DIFNTISUWNT RO IEREIRBE TH D1
WAL UL L ZOBIEAL TN BIPIOFE IR
ITIISTEIR S 0, s U BREL 12, 2k
“Thompson Seedless” T34 4-CPA JUFET |AfE/S
kR % BD TS, ZDk Weaver 5 (1952,
1957) itk % & 4-CPA DALEIITF L < TohiD A%
HRLH, BHRUZO SGR 2D #1Rds T
LI EL, FIHERO R BEIDI3 T BEH
AIELEDS L TH % & LT, GB OYRI BT
X, Weaver 5 (1958) 73 “Black Corinth” 35k o8
“Thompson Seedless” (T304 5 PEHOULIITHE L
W AZS R s 2ohs, Stewart & (1958) & BHAEM
B> GB LG “Thompson Seedless” Mkl &
OV YSRARERR D 11007 B4 Im% ¥ 7. & 51T Weaver
5 (1959, a, b, ¢) it “Black Corinth” ¢» GB J:A:
RUFTHRNC S RIFIORE-FRTITEIR I 197, JUEI
“’l‘hompson Seedless” X [AlREIC FEBDHEFEL D &
LMo BB &% RLTWHAS. ChEFU Bl
HH(1959) b A Ay b AT FUFH LR Y
ER2A g b NUTVT O MEIT 50T BEEL
TWh., BEOE Aa v M LT, Fis (1960,
1961), #ilES (1962, 1963) (3PH4E 10 H#ED GB 4L
SRR § (R CH B L LT, RITFT T o=
7 D GB MEAURITK LT § #DI3», KIS
(1960), #t5 (1960a), EHR (1960), JH (1960) ¥
J:U%.i:% (1950) DRI EEEGR 2 DT 5. JE
RIR DT DWTE, By S (1961) (3 ARNLEmA
BARROR X I LITHLENELTVA. TORI
FHH 1962 HUTAH fie U D' R O AEFEO AT 5
WTH, MLFIO{TARIDOAN S S U ECIERIES
CEERTREEBA LGNS, RO D
R $9C & RFMRIHEUE B 5 d’LT 1 [Elo
ARG S5 (19622, 1963a) ok 5 SHlibHD
IBHE AT & LT 503, 1%%?0)%%’6@&%@%
QULEHIX OB LR 10 B BT YLD 8RINH X5
KT 2 KAl (IS 1960) 1w %98, chdk
HELNZ E IERERIZIE S TN TH o7z, GB Al
IERGEON DI ARGE I E (1960, 1961) DUEEKIR
BT, BiGS (1962a) & MUBIDFIRA%RNTL
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BARTHPDOMWKRELDSFH UL fEEIN S T & 2HR
UTWwa. ZOMAF: - (1938) O+ o 7 = 7ov b
TR B ~NF ot — & o WA RN, Pratt 5
(1962) > “Fredonia” 35 X ¢¥ small clustered “Con-
cord” o GB LPRMERL IR & Z2NZ D1 #
HEROANE SETITIRIBALILDT2EW).
TTRRIO AU AL ZhHUT DT, Weaver 5
(1951) S =RH oy b« 7 « TLEFLF )V &

“Hunisa” ¢ 4-CPA (50 ppm) WUFHTIZ U ALY
RBEDHY, 0% Weaver 5 (1958, 19592, b) it

RO BT TIT 28012 GB AL BR OO HC
bR A2 HDH TV, BT hb FA
EOFRHITITIE (shot-berry) DR ZHLE Tu»
5. HHFT i’fﬂ‘;‘nn TR %5 GB LRI BEAL) 3
PREDTOAERDE L, HIAEER (1959), HE

5 (1960) KT 5w = 7T, AMES (1960)
BT S50« 24—, Ay b x=1)—, HIY
ZRB LN ETHRFED 9~ )%iﬁk@%
eSS (1963) B % 4~ v ANy b
y AATZAT Y MBI AI Y b .
T e TLEY LR LT RO ERE B TH
4. #1712, Lavee (1960) 1%, —fi%ic GBIz Xk A 5%
R EHETOLICERIEEZDHUEIANTH S
T EREEL, SR (1964) b =2h o b
AT TRTHRIC RO KLV &% BT
3. Yo ik 5 GB ool AL SEH53E
HHENTNAD, ZOEEDRGFNAIIT >N TR
HThHs

—IT T R R TIRMTEO SO E BH L B
T &g (1923), Olmo (1936) 5Tk bl H Hic
INTWAHDE, ThoilE LT, Gustafson (1939
, b)) B RERORRE LD B 1A
U, ZHERHCHFHIC L BEND T ELSH, M
FOSED LT Es R LTS b
BHE ML, Luckwill (1948) 13 9 = OFL
natural auxin (ZPEFE BROITED 2L AFNA &
5, MTHOAEYEIZEIMESCESN D O &
L T A, ULd L Crane 5 (1949, 1959) i34
5‘7—“7%@:}“‘2 NEON R T % 2, 4, 5-TLEC
BiED B2 &ML, Z0MK% natural auxin D
;asz!mmw EREBLT, 160 MiR%P LT
D5, T8 A0 EREDS S LI Ze o T2 128D, K ONEA
JEER T ST non-auxin MFITHS H &L
TWAb., T AN, Weaver 5 (1959a) Ik T I©
7 RO GB UEI AR OBN TS T &6, M

71—,

c N —A

¢ N 1) =

a

%23?& 4%

7 v B4k GB £ 2 ORI PTO A Iz T
DIT,  TRUDRIT RS M 7en e S IEA LT,
HUFDSURI R s GB 72k Z 0N %
KT HDTHA D EffEimL T 5. 35 Coonbe
(1960) 137 K Yo/ BLE M & #0054y auxin
W DRILL & DBIFHED S, ATRASFE T AR OITA &
auxin level & 3 IMRITH HH5, IEKEENEI T
GB ik >T Fhd WAL Rdh s e LT
B.oF o, P (1962) 1EDHIES O GB U RMENC,
I 7 RO WRIWNITEs A auxin DRINA 7
T2ht, F e b e 7= = WRTT I E BT
DIRELTNA. UL, WiAFEE & GB ARSI A
JERALOZRTULRLE O L auxin level IR LT2E L
T,

PLLODWGEH D 65%T 5, TR 5Tl o4
b)) Uy AR BH AR RE AU IPE 7/ id v s LA W R o 1
IET A AR D 7 4845 L OV &  IKHITBO AR A 2
WML ADTHDC LS LS.

5. FRHORMEECONT

—AT IR ELEPTO LIS HEK O R AL YT
DVNT, ETI RN RO AT 2 BIET B AU
EUT, IRADMEE SN A E, FIAMINL REA
DALFMAAL R (Rt 5 A% 1Y &0 IXPIDS B 5
NTWVA. 1ZEAEY > = Cid Batjer 5 (1945) 37
naphthaleneacetic acid (0.0019) Tk ZLHE 2~3

FATT IR T B o et 2, Harley 5 (1950)
BRI K 2, 4, 5S-THLRINC 1 M PL O IR 2 38
¥, Abbott & (1954), JI15 (19602 ) & IHE4 ~
7 N 2, 4, 53 TP (20~40 ppm) JUIEC GLD)
Dt 5 XOBRED L5 H S IO 2 ~ 3380
Eexht 2 LTWwah. Marth 5 (1930) #5 & oF
Weinberger (1951) 65Xt ®iCHd %5 2, 4, 5-T 4L
G, MFLERe Uz, 25 1 5 Bl
WREEE 2 3 1z, k72 Crane & (1956) i1, 7o
AWK A 2, 4, 5-T LT, JUITS (1960) k2«
B, UALIOT BT B 2, 4, 5-TP LT,
F N URBROWAE T3 Y, Crane (1949) i3

NZEEY: 4 FF 7T 2, 4, 5-T Wubimf7so1z&
TA, RO E2 R A LT b s AL 4t
U, et b ok hEOI N S R IR Tz E NS,
TRV % KB 7B = Weaver 5 (1952
1952 a DSEPRENLIT X b Whiod £ % Wi, Bl ’”’m
D, WERATHE L To 20D L IR EEONBTC
Weaver 5 (1950, 1951) pifief%> “Black Corinth”
1263 7% g-naphthoxypropionic acid (200 ppm) 4L
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FIFC JRIOF; LA RS HE % (8, BEESITIS W B 4
HLPTOY 12.9 %k LI 23,5 % i i KLz, U
L Weavern (1957, 1938, 1959 a, ¢, 1961) 5.k
¢F Weaver (1960) (0 “Black Corinth” {53 % GB
ARG R EUSRI OGN & AU D 723 2> IR FHAE
DR ED TN A, F 6O “Thompson Seed-
less” T3 2 4-CPA (15 ppm) 3L o¢ GB Huplic
XoTh, BERE, MBIEOSh 0 A TREOD AL ST
SNtz ENS. ULl Stewart 6 (1958) o) “Thomp-
son Seedless” (Zxtd A UIERI0> GB WLELERC
RO EINHIINC X 2 WREODELE 53 T
5.

DO, AEARRCS % GB AU R T A
1z, Weaver 5 (1958 1859 a, b), Weaver (1960)
H% “Zinfandel” (T35 0T, YOS50, BHEB IO
TRIEOZEALD 53 U ROt %,  “Ribier” 35k
¢F “Carignane” 73 & Tl 1700 A OMiH7a it 28
W13, “Red Malaga” Tyt & IHED LITIHIRE
AR TS, IEOZAbLS NS0tz i n .

DYEICHT 257 7 9 = 7 WO GB HIEERO %
L ORMETIE, (TSN TY, —RITHFODRE
DL HN BN, PHCAIRITR L T, B
BLORIE & S ITH LIRS B HNTN S,
U U, BRI B R OO MREET 1150 5 84
AN D B 128D, J & BHIEORIIT LTRSS
G g S ND.

BB T BT IZ B GB LT b MR IR0
IRESD A DA TR IR K 5T 12 005 20 H
MIDEHED L S NIz, OB EDHERT L, AMS
(1960) & 15H» 5 20E [, j5 (1960 a) 1x#v 4
A, WM A9 W 27HME, ZNZNELR WL T
WAL, F 1219614 E 1962410 2 HATDOIZAF 57
TP PRSI 72 % il BRI T b, s
WCEDOEEGED LN DD, FHOUBT 13 B
5 23 OOV S, FFr oV 7
— U = FICEBOT S, ARSI i BlD T
B MREURI MO C &, (TIRIT N T S, ¥
ALY ARG LB U AP O R HEDSEL S 41
% TR BATRANRCE—HIT OATRR RO DAL ST
DTN,

VLRI ER IS T K o B A & )i s &
IITHMTDH B35, TOL D RYLOIRRSI G T
AEIEICOWT, 2, 3OREEET S &, Tukey
(1933, 1934, 1936) i sour cherry & £ E{THWT,
BRI O B I DT 2 /1 LA LRI e W RS

505, b ORWIEBNIEDOFRBMSIE LIz S DI
BbhrzE U, FI2HRROILA B ENICR A8 b
BHRT UL, HEO/ELEEIG 2 MU R Rt ¢
HNAT EDS, HORKTIRED/LE & RBTE S
BRI 2 L 2SI TN D . Weaver 5
(1952 b, 1959 b) 137" K ¥ OBURH LI TR D E &
ATHERIES 28U 1205, NS EROR%
IR O ERIEINE (1R v 2« LOv BN
DRI K & iR (25U T2 O & L, Mitchell
5 (1940) 134 % (bean plant) ICHFIOEEY
TINS5 &, BEOMAKMRRE#L, &5 RHK
TR LEE L (B LT s TV B, %
12 Gerhardt 5 (1946) (%, Y > =0 F L IT/RBITO
a-naphthaleneacetic acid QUi ROV~ 2
F O T WE DS BT A L &5, FEOR
AR AR LT TR SR D FRAN S AR T 3517
AR EMTIOB TN AR L, TR i BEE D W fE
DIEEHITLR SN B0, KT OB IR 1
T AR CHA S5 & L1z, Crane 5 (1956) 137 v
X OMOWALEBIC 2, 4, 5-T (100 ppm) WLFET K
FEOKREY WAL THSHEINT 5 DT DAIT & 3
ZROWIIDAEDINT 572D & U, Rchko g
KD U BT 5 DI O IKSHROFERTH A
5 EBNTWVA. Liehl 2, 4, 5-T IUFACHid s
ARSI & WEADWBERISB L DEEAD
5.

6. RMOBEHEME IR (shot-berry) DR

(22T

PR A TTOOAEN: — I T R O f K 2 — T (12
Lmd A BN Ths, TR nTh AHL
(1938) 1k 75 =7 SR it stL  p-indoleacatic
acid }5 L 0" oestrone % MFRL T FHFEA% FH L L
B Uiz, Weaver 5 (1952,1959a, ¢) ko8
Weaver (1960) j3MEKAFE “Black Corinth” z7-
W B BHIEHB D 4-CPA MLFIC 3 FUSR% B
U, RORAHITE & 2272805, $£17, 5D
IRVY VILEHBRIZEWT S, (ZIZHLIORE 21
T3,

Feg (1959) 123 377 vz 7R 5 GB
WPRT, MERERIOFFRRNDE U BNL Iz & 2
WU 1203, Z0%%, 1960405 196%EITh 2% 4 i
ORIROUE D5 (IS Ine@h iz, Zofh, E
K5 (1962) 257 5 v = 7 FFiD GB LB e $RliT
BUVT, MBOMmNEEEN IR R AL L
TWVAD, Bifs (1963) BIERTMEYb O 5 13
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EEFRBOMMT 5 2R, MEMAMiE Loy
MTRAHS (1960, 1961) A3LHAE 10 [14%0> GB 4L
T 0L ARBD FTHOITENS . ZDUE»
Pratt & (1962) 1377 k%5 8 “Fredonia” 35 ) ¢F small
clustered “Concord” (253 % GB ALMIT & 5500
OB u.d?sb’CL\ LRI (1959, 1960)
¥ NIV« T = WERCHT B GB LR T IR R
ﬂuc-’é—ﬁw)d\%/ﬁu (shot-berry) DIEIREAIZ. Th
eSS E U AL iz, il & H 00 JFIN
THRONA L1 U, 20 F FHED & TR
HILHEUTCE DTH HH3, HHr (1963) DRBRTIAI
16D GB QBB B3, AR 2 (T N
KHINL T AL NSO FEIRIT B9 2 SClkic ik
Weaver 5 (1951) 3 ek [0 Ff  “Thompson Seed—
less”, “Black Monukka” st ¢F “Sultana” 7g &1t
9% 4-CPA OERSITILINT BB/ R %2, F1:
TitG 5L “Muscat of Alexandria” 25k ¢¢ “Hunisa”
IFOT S BT IO B2 ATV A, EXIT
GB JLEUEERTH, Weaver i (1958, 1959a, b, c)
XD “Thompson Seedless” Xf{#%dD “Zinfan-
del” “Ribier”, “Malaga” 5L ¢¥ “Muscat of Alexan-
dria” Jg&T/NEND EIRE FDTNEH, KO
“Zinfandel” Tl GB % W4 % 8T/ NERIOD
TERORIMU T2 &S . 7z Stewart 5 (1958) %
“Thompson Seedless” (TUDH/ER 1 WA XiT 5
il GB ORLATLIT/ NN DIZIR 2RI L 72 E WL T
W5, GB BRI D L S T/ NMERIODII DI
AERF DT LS RIETORET LR AL TS, i
- B BRI OTIREITOWNTIERI S T3, 7k
LEHITTDITIDS T 5 OB 2 LI U AT 5557 2 <
bOEEILOND. EILINEMHT HHRELT,
Luckwill (1948) i3%#H LTW5 U v aHD FiTO
JEPLIC natural auxin O#&RLS W IUL, MTX
& T HART %
WO T, ZDHBIHEOBIRZMETT 2081 %2 3 >
TwaE L, Crane 5 (1949) 13, 4 FF 7 YOF T
DOMEFLTHEDS 1112 natural auxin (ZREEOHEFI O
REYIT 5 D7 OATINRRHTH D L LI, T
NS DUEH ST UL, 7 F ke B ERTo
GB JERlsBlibhilg (1962) 0>L oo &L, T
O auxin St RWMU T, RUIEEO MEEOTEIL %
FLIEg 5 728, GB ALBRILERIC I /NIRRT 5 T/
OBACHELEVHINT 5DOTHA 5.

¥k

b YHEAPETR X 4172 natural auxin (3 X

B K4

Hifi L

. AR 1958 B 8 HAEITh I, I v
THIF 2w v o 7= ) — WNEOFHIT P4 5
GB D@UNT DT 28D IZE DR 2 E hF &9
28 OTHB. GB (100 ppm Airrol-op Jjjl] 100
ppm JKIEHD XOHIE ISH AT YAERE & BHIE 10108502
ZNF IR T80z, 2 OS2 kO Uik
ORTA, FTU, MEREUSRE, 15 L ov BN & IR B oD Wi

b B JNFT IO DTN LTSI D, Mk

PRI IO MR 2 1178070,

2. GB CUH{E 15 LI Al X dv iz JERIOTHAE X
3ETVL4 OMEEINI. 99 =7 N FTTIEE
1615 Hiio> GB QUG AHENG OO YRI5 2 i LS
Wz Utz F v o~ob e 7= — Tl R0 it
MC, SERGEID AT 2 ORUTING, Wik, #il, e
OBFBIG % LT,

3. FI U7 FHRHT Y S UNAE 15 1 & DAL 10
A#%O 2 MO GB gflBICi, MEHEIRIZRLS 95
Y% &b, RO LT R odte LTENT
R EBIL T2, CAUTiiL, F v s 7= —
MAFICES O TIE, BT Lo T LT 50 %o
RN ORI 10T, 597 HEion X
RIS T X 20 o,

4. BATEBRO GB LMY & LI % X 1oy
DOW—fNT d 2. AR 2 i35 L0 4 s T

BnL T8, SERAUN OGP IER D 1 Mo
BB X 2B VORISR X et ity
b e 7= = EF 59 27O OIS

2. F72, SNSRI T B MBS0
N E SO AT E TR XE s o1z,
5. FI U7 WETH GBI L b, TikEs
OREREURL & BT a2 #H UL EIET D & & 3 cm
YT 20U, B2 HELIMWP LIS, Ly
U,y SO HIINTIE LU F ORI T D 1203,
FERMAI YR O F R SIT L S NTH XIS, 75
AEDTRFILTIL, AL S R RERLO I HE U S JedL )t
BT 5T 12 0780 L 20 HiRHERE X e,
NV e T— Y = NFIT I R R L e A T
6. 4 WTCDIZS F I 07 GO T2 45U L
Y, GB RIHULENTIs L 2 e A RO 1 AR e
RO RN K ST H UL 1478z kU
20 F Ak e T = FHERTHS VTR, PAERTO
GB LT B /NER 2R L 1205, Z OB 1 il
AR Y B 2 MALENTISNT X ) & L O/NER 241

Farr
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120 CAUTIEL, FI R TABICIRT O X 5 7
I R () ADZAG Rl

I 7kv (Ciﬁﬁ'é TNV Y OERBE

gXIJ‘/o//\I/‘) v (LUK GB &9
MEAEULN ORI B3 2 1
el A T2, P 1950401 GB LS 5y =
T EEROTEONZNE, JEROREUTL 6 OSSN & B Rl
TG 175 & O HER % ilar 1205, Z D8 1
%, 19614140 1953 AT 12 % 5 HAEN GB 3 fefs
PRI TGS B PENTICDWT, 27 o T/ BRIo)
ik HRL T &L

(1) EEENOTBEECOWT

BEZ5K 20 5 {246 2 LBIKIN #H# The 2 V1 RPED fil
LT R weulifi LT, Pearson (1933) {Imoiil
3ODDORIETLEL TN A,

TR R
7)) DAL YLoT,

OY 1R RS TETEIANT & YT b
AE TR a0, fEENG B 1)
TCTH D5, FBHEN L. PlELT
White Corinth |\ fifi.

I 2 B IR I N A ERTH D, k)

ML IERSC b D 3B HHE DK,
INHERETOY Black Corinth WRiASZ 41

ThhH.

Table 38.

53 L AE L D MR TR T H T, 2k
DIEAUTI I8N DS, 2 DBIETEDFE
M A, A Uk Flidd  Sultanina
WA B

P GBHIC K 55 5 v o 7 AR O MR R D

JEIB R e B Td 20T, Eehs 3HmM
EDIHBW]S T 5 T & ZEulics S EREIED

1.
1) TESLUTEROFERECS LIZTE

TEYERNRIEORZL LT R oitisinve, F
A, B KON 78 £ DTZBINSYR IR+ L oNfER)
OBERITHHIZ MR D T & 54 (Stout 1921)
INTWAEDOT, GB UHSIEDHFRINE ICE XI3d
WHRTOWTETHRN 215207, $72b5GBDS5
H5H (BHIE 18 HpD) A3 Lo 5 ) 10 1 (BidE
I3FIRD) AL OTERIL:, TS, TERER Lo
73 EATHS O TR IE L ORI D & DL HxT
AFR PR 73 L Cun s (Table 38, Fig. 38).
D OMENTIE, GB ALBED S IR L
1oh3, BT OB ST S Y S s o T,
ENDORESTCONTRIERER (Fe b -3 T
"”'“w N7 % tm%a)) BAVENERY (T -

THOL NS ) LT GB U S8 385

h?iLlLiJV)T: (Table 39).

Flower sizes in Delaware grapes treated with gibberellin.

(Observed on May 22, 1961)

Treatment I Number | Number

- of fruit

Date of trees | clusters

(Days before full bloom) used | used

PR _ x pep— . ! - .
May 5 (--18) s 5
»" 10 (=13) s 10
Control (Airrpl- op 100ppm) 5 10
Untroated 5 ‘ 10

\

|
i S—
d

Slgnlhcant d]ffel ence at 5 %

| 0.33

1

Average | Average | Average | Average
Nu(r;}ber length , length length length
flowers of ! of of of
used pedicel | ovary filament | anther
b (mm)y | (mm) | (mm) | (mm)
50 213 | 2.8 6.52 1.23
100 5. 23 2.78 5. 63 1.15
100 3.40 | 264 4.12 1.04
100 | 3.93 2,55 112 1 1.03
S— ._.l I — N —— e ————e =
L ou | oo .25 : 0.09

Table 39. Pollen sizes in Delaware grapes treated with gibberellin.
(Observed on May 24, 1961)

|
Treatment ’ l Average diameter | Average diameter
Number of i Number of [
Date (Days : flowers used I pollens used i of norné:;l) pollens | of abnorr;lal pollens
before full bloom) : ] 1 o .
May 5 (—18) ’ 5 100 27.1 21.3
» 10 (—13) 5 100 28.1 22.1
— — ; —— PR - — _— . ——— -
Unneated ; 5 i 100 27.0 21.4
— ———— . e ppp— __;,,I . — S - e — -
Slgmﬁcant difference at 5% : 3.41 4.51
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Table 40. Pollen sizes in Delaware grapes treated with gibberellin.
(Observed on May 30, 1962)
Average Average Average
Treatment Number of Number of diameter of diameter of { diameter of
Date fruit clusters visual fields normal large normal small abnormal
(Days before ' ! pollens pollens pollens
__full bloom) [ teed | measwred o Tent L oy MON
May 6 (—23 10 100 | 26.6 ; 19.9 ‘ 18.9
7 10 (—19 10 100 28.2 21.2 20.5
» 16 (—18) 10 100 x 26.1 20.2 19.5
Untreated ‘ 10 100 26.1 19.0 ‘ 18.4
Significant difference at 5% } 3.20 2.36 | 3.19
Table 41. Frequency occurrence of various pollen grains in Delaware
grapes treated with gibberellin. (Observed on May 30, 1962)
Treatment Average Average Average
e Number of Number of Number of number of number of number of
Date fruit clusters| visual fields | normal large | normal small| abnormal
(days before trees used used measured pollens per pollens per pollens per
full bloom) ’ | visual field | visual field visual field
! - L P — e e . - - [
May 6(—23 5 ‘ 13 130 14.6 39.3 21.6
n 10(—19 5 \ 10 100 11. 8 28.3 16.5
v 16(—13) 5 16 160 13.6 30.3 19.7
Untreated 5 : 18 | 180 ’ 156 293 | 3.8
———— N - - B | -
Significant difference at 5%‘ ’ ! 7.60 ! 16.25 18.72
|

196203 & D ITHMIZS BB BT a> 18 05,

T M- K P I N B NEY R b DTl 39, 40).
TEMOHNTII KIS & IMEIERY & O MIDSHD 5 i 2) TEMOEFICLELIITEE

12T, 2 EMTIEROAN X i L ovBhniasdd

% GB PO L IR LTz, Tk 5 &RAIE ROIEWY & 0 MR

B PN TN EBSIN S itz (Figs.

PLEOML GBRMIXOIEENE, MBI IENL A
DAL EWPTEELHDIZDT,

TERY, IER/INEIER)S 5 VIR ERY s E e h e 1 FEREH L O TR 5 B8 L B fER I S LY, JET
DR E S ERNTHT % GB IO BB 5 s ENTHERY 2 BERIEFINAIR &, A 3 700 L 2405
iz (Table 40, 41). BB WS U O JERY U8k X Ot NAERYAT L2 230
ORI L b GBI L > TIEm OIZREN 2L AU 1T: (Table 42).
Table 42. Pollen germination procedure in Delaware grapes treated
with gibberellin. (Observed on May 25, 1961)
I Number of
M'Ijreatment Number of | Number of |Germination| Number of Av. I(I)Lf[mbcrl Maximum flowers
Date fruit flowers period flowers germinated‘ pollen-tube holded
(Days before clusters ; pollens per | length non-
full bloom) used used (hrs) germinated Aower (®) gerprglllr;a:ed
N(I;}’bégr(e_nﬁg) 12 74 3 | o 4.0-00.73%371. 44-60.05 40
100ppm) | 2 70 24 |03 4.61:0.90 401.5+44.65 37
Control ) 0 - T
(Airrpl-op 6 35 3 35 7.6+0.89 |404.5+45. 80 0
100 ppm) X
Untreated 9 51 3 51 13.2+0.54 467.3+22.32 0

* standard errors.
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Table 43. Pollen gormination procedure in Delaware grapes treated

with gibberellin,

(Observed on May 31, 1962)

I
Treatment Number of |

Number of | Germinationl Av, number

© Av. number ! Percentage

' |
| | : i of non- ! of
Date 'frmt clusters! visual fields period ,ofpoglelzggmpact:d} germniated , germinated
(Days before - : . : ! pollens per '  pollens
tull bloom) ! used measured (hrs) visual field visual ﬁeld i (%)
1 . . . e -
May 6( 23) 9 i 45 24 2.2 | 52. 0 3.7
#" 10(—19) | 9 f 45 24 ! 1.3 E 46.6 2.5
" 16(—13) 18 90 24 ! 0.4 39.2 0.8
Untreated | 7 35 | 125 740 | 144
Signiflcant dil'ferenCe at 59 . ‘ 2. 44 23.54 ' 3. 69

-

CAUT L D & UK 3 IR OS5 e s L o e
TAPICT L RGAED {ifdui . F845 v utoo
L, GB AWM T Rt RO B AR & 7

h, BT E VPSSR L O BT BT ds
WT 3, GB LB ML ERIEXO) & O H DT,
19624143 & ST FFRIVS LMD FE R IRER 2 (7210 s
T2, NI & i GB B oo BN AR ) %
UG FT A2 EDS] 6 pizzeo7z (Table 43),

B AT IERIEIE 14.4 %OFEF W L, DHE 13 1
TPk 0. 8% 768 L, BHAE TOTTRTALENX O FE 4 ik
3.7% E R nL T s (Figs, 41, 42).

3) TEMOEBENCRELIZTEE

GB QLEUX o {EWNE H & 0 FEHHE )& (KR L 72
D, I DATEORTEINC W TS 128, MR
'Hl'é‘!i:.lc GB LX) % 28 ML T HURIORE 21K

MR MALICE T A, RUER 100 g 5 LETR
T8, {IRURIEIE 4.5, RUERRTERIE (R
10> 1/2 K05 2 v RERDFF 2 S8R & 1.0,
SRR 25.2 & gD 7z (Table 44), Prifids L%
FREM O RAIE 2 KL A 10w, -5 AL OBEHERY
WCERHED A TEDIT U 2K B FHTT2hs, cihuck s &
FRHEJER 100 1T L, AIRANRUL 2.6, REafT
WRBGE 1.9, MRS 12.5 L s, 283 [hilK
DIz, FMALFERHE RO TR BN 2 A/ L 72
U, ASEUERC100 1Tt L, AU B 46.1, R
SEAMTHRNEGT 2.4, TERUERNEIL 8.8 ThHOIL.
FIZOWES, BT SRS X% BT
D3, BREEERO 100 @ U, fIRASREILEE 2.9, R
SEARPMUEOL 1.5, JERUDNIEE 18.9 &g,
D DRAHERAT R 3 51T 512, 1962

Table 44. Fertilizing ability of pollen-grains and seed forming ability
of ovules in Delaware grapes treated with gibberellin.
(Observed on July 31, 1961)
‘Number Nu:;ber‘ Nu:)-fflbcrl Nugt,ber Normal scedeii berries
: : ! | Number
Plot of treesy flower : emas- : pol- .
‘clusters| culated | linated ‘Number| Diamter ! of seeds
used used ﬁowers flowers (mm) | per
! : berry
T Pollinated « | 10 580 580 | 26 I13 0:+0. 25‘ 1.0+0
Fertilizing : : :
ability of Per cent 1 ) 100 4.57
pollen-grains !~ N e SN I
N. P Emasculatcd and bagged 4 | 10 | 536 — 14 12.9+0.28( 1.2+0. 14
(N.O.x G. )‘Percent | ( ‘ 1oof 26 |
| Pollinated bos o 624 | 624 31  14.5+0.10 1.140.70
Sced forming| Pper cent : I 100 | 49
ability of o [ I R B o
ovules !
|Emasculatcd aad bagged' 5 11 507 — o] 1
(G.0.x N.P.) | Per cent 100 | 9]
Pollinated s b9 e 673 | 310 12.9:0.23] 1. 30, 14
Untreated | per cent ]l | ' I 100 | 46.1
Control |- NI -[ e ! - "
Emasculated and bagged 5 9 . 476 — 14 11.8+0.59| 1.04+0.05
(NOx NP.) | | Per cent ! i | 100 2.9
{ Il
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Table 44. Continued,

Imperfectly seeded berries Scedless berries Number
N N Of
Plot . Number of . unfruit-
Number| D 1(arilnr?lt>er Seeds per Numbcr. D1(a Ill?;s«)er ful
berry ovaries
. Pollinated 6 9.140.05 1.640.16 | 146 2~8 402
Eirﬁi;ﬂgg per cent 1.0 | 25.2 69.3
1 : — - [ - - [——— —
?g}lgnf'(r}aifi Emasculated and bagged 10 7.840.34 | 1.0+0 67 2~8 445
o /| Per cent 1.9 12.5 83.0
. \ Pollinated | 69 14.0+0.28 1.7+0.22 | 490 12.940.28*% 34
se;gufig;molfng‘ Per cent 10.9 77.3 6.9
G ‘(’)")‘(’l?\fp) Emasculated and bagged| 2.0 | 13.8+0.27 | 1.640.26 | 287 12.740.21 | 200
et 2R/ Per cent 3.9 56.6 39.5
| Pollinated 16 9.540.31 | 1.040 59 288
Untreated | per cent |24 1 8.8 42.7
ControI _"‘“”—df"‘“"“"*‘ BT T T - R 3 I
Emasculated and bagged 7 9.4+0.66 | 1.1+0.10| 90 2~8 65
(N.O.x N.P.) Per cent | 1.5 18.9 76.7
* standard errors.
N. B. N, O. : Normal ovules from untreated flowers.
G.P. : Pollen-grains obtained from flowers treated with gibberellin.
G. 0. : Ovules from flowers treated with gibberellin.
N.P.: Normal pollen-grains {rom untreated flowers.
Table 45. Fertilizing ability of pollen-grains and seed forming abillty
of ovules in Delaware grapes treated with gibberellin.
(Observed on Aug. 10, 1962)
Number | Number | Number Normal seeded berries
. Of ﬁower of e T CT
Plot of trees clusters |pollinated Number Diameter ﬁuﬁt’g:
used used flowers (mm) per berry
Fertilizing ability of | = pjj;n,eq 4 13 721 | 34 |i2.840.28 1.1+0.05
QLolkenging | per cont 160 17
.0.x G. P. | S B
Seed forming ability | poyinaea | 6 18 1126 66 |14.14+0.10 1. 1+0.03
G °f) 0‘3’(”1135 P) Per cent | 100 5.0
Untreated control Pollinated 3 | 12 547 259 [13.740.22 1.420.06
(N. 0. x N. P) Per cent ‘ 100 47.3
Imperfectly seeded berries Seedless berries Number
Plot -I-\Iurrrﬂrjerr Diﬁm.ét‘cr (I)\]fu?;lggrs Number Diameter unfrotfitful
- ] (mm) | per berry (mm) | ovaries
— . R R S L0 A W
Fertilizing ability of | p ;.04 1 4.040% | 1,00 6 |3.940.65 680
(Npol%)en;(gréung ) Por cent 0.1 | 0.8 94. 4
Seed forming ability | pojjinaed 98 |14.0+0.22 2.6+0.11 933 13.2+1.02 20
of ovules P 7 83. 7 26
(G. 0. x N. P.) er cent 8 ’ : -
Untreated control Pollinated 22 8.5+0. 95l 1. 2+0. 10 45 40. +0.43 221
(N. 0. x N. P.) per cent 4.0 ‘ 8.2 0.5

* standard errors.
N.B. N, O.

8 8 : See footnote in Table 44,
N. P.
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Table 46, Fertilizing ability of pollen-grains and forming ability of
ovules in Campbell-Early grapes treated with gibberellin,
(Observed on July 25, 1965)

Number | Number | Number Normal seeded berries
of flower of B
Plot of trees clusters |pollinated Number I)Jamcter gumbgr
used ‘ used flowers (mm) seeds
e L I . R _ per berry
Fertilizing ability of | poyioiog 3 4 232 50 17. 240,24 1. 8--0,22
pollen-grbins Per cent 100 21.5
. (N.O.xG. P) R I A, B R S P
Seed fgf“;‘;‘lﬁegb‘hty Pollinated 5 10 875 146 | 18.1:40.24 2.1+0.25
(6. 0.x NPy | Percent 0 | a7
Untreated control Pollinated 3 7 404 237 18.1:+0.50 3.0+0.19
(N. 0. x N. P) Per cent 100 59.0
Imperfectly seeded berries Seedless berrles Number Nugrf1ber
Plot T Number | _ | of shot |unfruit-
Number Dla?;t)er of seeds | Number Dlailnrit)er berries ful
L e perberry] | ovaries
Fertilizing ability of | pojinated | 2 [io.s£1.50 1.0x0 | 2 |7z3xo | 3 |
pol cn-g Per cent 0.9 0.9 1.3 | 75.4
7 (N. 0. x G. P) o e o I R
Seed fgmfﬁtzblhty Pollinated | 32  [15.140.58 1.6+0.16 168  |15.140.31] 510 19
(G. 0. x N. P)) Per cent 3.6 { 19.2 58.0 2.2
Untreated control Pollinated ‘ 0 0 5 162
(N. O. x N. P.) Per cent 0 0 1.0 40.0
* standard errors.
N. B. N. O.
(G; 8 : See footnote in Table 44.
N. P.
HHC T A E NI AR 2 178D 123, Z4UT X B PROFRTTAGEII 2N U T2 & T A, R ER 100

& BEALBIRREEIEIC GB ALERX D Jok) 2 AHL U 2R T
RIS T A SRR T YRR & RN
WU DAT, M E U T oML DO ZFA T
AR B 2ol (Table 45),

FIC DX D AR GB LIIT 3 U
RO HAI W % b« 7 — Y —BERICE LT
117014 g Table 46 DML THAH. Thick 5
& GB JLIMIX O TEY) % S MR HETLIT AL U TATHR
B 2L 5%4E 0 T 5. TN 2 IRLEER I B O A BT &
BATREMRIOIZIR (59.0%) Ll tut &L b
Lichs, ZRTENLT 5w o 7\ 513 W
PSR I 75 h>o 1 (Table 44, 45).

TS DZHLERD S, MBI IERTER O &8 AT
FHRIEIT L 5T GB QUHIX O EB D 3 AR
BUZH UL WD A EMWIHITIEDT. DT &
it GB QUK OFERIDS Z DFELREGR & [ARkicz 0
FHTHENI 2 H U MIB LI &ERRTHADTH S
4) BEHOBEFEREICHELIETZE
GB MUERRHEEIC IO I ERIE 2 FL T, IR

L, (IBSRIE 4.9, RERTR L 10.9, 48
KRR 77.3 OB R RUTC. $1c GB UIEEEEE
FRITERHES T X BT 728, T HUSIRKETESL 10012
SUAREIRNL 0, REAFIFHENT 3.9T, MR
Kild 56.6 DFE E 2507z (Table 44),
PLEOHED 5, GB ABIKOIRBRIE F RT3

PROBRAECE O T L ET U, R
HF RO DAL o5, UL,

GB WULEHERHEGI A BRI IS T § MR e Sk
Hh1 (56.6%) DIEEINIZC E b RT, MO
Wil B HT L2, IRERNR TR 2 R
VHENACEDEALLNS. HEUTT FoRIZBNT
1%, GB MUEULRSDS FATEDIERENNZ S & & b, BiE
AEFED TR /IR % & 2 HC2IT A S BT
LB AT, GB UBHX D4EHNT IR & BUTIRIE DT
FrDOH BFREES L O A T TSRO e 5 ,
RZRD & DEPETES 2 HEE L & 5 LA, Z DRSE
IO BYTRIRE TR L OAREARF
FEREDIE iU U NE S, GB WBRTIRL
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Table 47. Frequency occurrences of normal seeded, imperfectly seeded
and seedless berries in Delaware clusters treated with gib-
berellin. (Observed on July 31, 1961)

Number Number |Av, number Normal seeded berries
of fruit of . ¢
Plot clusters berries of berries Number Diameter I\Slurgber of
used used per cluster ¢ (mm) eg S per
~ - ~ - - 1 berry
Bagged w0 | 797 79.7 26 13.440.21 | 1.0+0.01
. Per cent | 100 3.2
Treated [ F— SRR : - . . P
i Unbagged 10 1066 106. 6 S ‘ 11.9+1.08 1.0+0
" Per cent 100 0.5
| Bagged 5 316 | 632 | 250 1324019 1.2+0.01
Per cent 100 ! 79.1 :
Untreated ’ - S s . . — ; e - -
Unbagged 10 | 727 2.7 [ 693 i 12.84-0.16 1.240.03
Per cent | ; 100 i 95.3 i !
Imperfectly seeded berries I Seedless bernes
Plot . | Number of " o
Number Dl(amrgt)er | seeds per Number Dl(arr;r;t;r
i m berry -
T p— ek L . . - _—
| Bagged | 23 1374037 | 19408 | 748 12.640.20 |
" Per cent | 2.9 i ‘ 93.9 !
Treated [ i : - SR —
| Unbagged 3 11.741.83 | 1.340.33 | 1058 12.340.10 |
} Per cent 0.3 ‘ 99.2 !
I B o —— - [ J— -
| Bagged 9 | 10.1x0.87 | L1xoss | 57 | 2~8
Per cent 2.9 | ; 18.0 |
Untreated ! - ‘ ' ; - - :
! Unbagged 22 7.7£0.66 | 1.04+0.64 t 12 ' 3. 9i0 7O
i Per cent 3.0 ‘ 1.7 i

N. B. * standard errors.

e, BEEIERO ERIEN 2R U 12@0 R Y, M E NI AR % 1 (70D 12. Z OREE,
MBI AT A TREUORER 35 L O° RUgafiT '»L*VﬁUP il HERCASR DSOS DTN U TS E DA & Koz

i@ﬁlfﬂ)\”&" { 5T #HArRn% o3 150 &g T OB RS AR Uk (8 7 %) DIEIRH 7 h
(Table 47). By h s (Table 45). F v Xk e 77— —
1962 Huci, I B0 ORBE S 2 HEET 51 MHFRO> GB ALPIRERC ETEIER 2 A8k 5 &, (TR

Table 48. Effect of pollination on the formation of berries in Delaware
grapes treated with gibberellin. (Observed on Aug. 10, 1962)

Number ! Number | Number Normal seeded berries
| of flower of s
Plot of trees | clusters | flowers Number Diameter ﬁugeﬂggg
e | used ‘ used used (m@ per berry
Seed forming ability of| Emasculated | | ! N ) !
pollens and ovules in | bagged ! 3 I 9 | 603 0 ‘ I
treated clusters ! | i i
_ (G.0.xG, py |Percemt 1 1 100 o |
Emasculated . : T
3 12 640 0
Treated bagged ;
Per cent ‘ | 100 0
Not emasculated| e
e bagged 3 ( 9 450 0
ated |
Per cent ‘ 1 100 0
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Imperfectly seeded berries Seedless berries Number
Plot N Diameter Number- Diamete“rﬁ unfl?lfitful
Number ( of seeds | Number .
‘mm) per berry (mm) ovaries
Tt e T e e L e aht 4
S;fﬁefg?éggo?ﬁllégyizf {;‘aﬁ;agi%‘ﬂated 124 [14.440.26) 3.240.17] 343 [13.5+0.23 135
treated clusters ‘
(G.0.x G. Py |FPercent | 206 B et D Mt
| pmasculated 6 1414041 1.5+0.29 146 [10.7#1.11] 489
Treated | 0288
| Per cent 0.9 22.7 76. 4
Not cmasculated| 75 1454026 2.0£0.27] 209 [18.120.19 163
Treated j bagge ‘
| Per cent 17.3 i 46. 4 36.3
|

* standard errors.

N. B. G. 0. : Ovules from flowers treated with gibberellin.
G. P.: Pollen-grains obtained from flowers treated with gibberellin.

Table 49. Eifect of pollination on the formation of berries in Delaware
grapes treated with gibberellin. (Observed on July 27, 1963)

Number | Number | Number Normal seeded berries
. of flower of e L
Plot of trees clusters | flowers Number | Diameter (I)\fTugeﬂgsls
- used used | used ‘ (mm) per berry
" Seed forming ability of | Emasculated *
pollens and ovules in | bagged 4 10 ! 081 3 t14'5i0 1.0£0
treated clusters !
_(G. 0.x G. P.) Per cent | 100 0.4
i Ig;nase(aulated 4 6 631 o
Treated i gg
‘ Per cent 100 0
| Bagged 7 13 1300 1 ‘14. 0+0 | 1.0+0
Treated ‘
' Per cent i 100 0.07 |
| Bagged 5 11 1100 | 10 |14.240.41] 1.240.55
Treated | \
Per cent 100 ‘ 0.1
Imperfectly seeded berries Seedless berries Number
Plo e | Dot | N meter antuit
Number of seeds | Number .
; | 7 ﬁgmm) per berry (mm) ovaries
"~ Seed forming ability of | Emasculated e * % *
pollens and ovules in | bagged 10 1.440.51] 3.2+0.73 384 12.940.20 584
treated clusters R
_(G.0.xG. Py [Fereet | 1O | 5.0 i
Emasculated 4 [13.6+0.06 1.540.43 345  [12.64-0.30 282
Treated gg
Per cent 0.6 54.7 44,7
' Bagged 2 14.5+1.00| 2.540.87 396 12. 14+0. 24] 901
Treated
l Per cent 0.13 30.5 69.3
| Bagged 2 14.041.00] 3.041.00 378 11. 8+0. 45 710
Treated |
Per cent 0.1 34.4 64.5

* gtandard errors.

N. B. 8 g} : See Table 48.
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hi%

16. 7% L T 5

RS

(Table 46). % WELa

DR (59.09%) & Mg 5 & MBRORIFTZnknE 1)

PREEFLTNS
T AR EWHTIR .
(/) GB ALERIX DRk T FIZIREE T 10
LT ENW S EITOI.

5) BYMNERRNOERICELITEE

X7 s
BasEEe 5,
HULETLTY

T EBDI B3,

ZNTLF T
lo%

iz L7 Foo “Black Corinth” Trko7i/L:
TEYD RIS BT H 5 E D (Olmo  1936),

GB WERFiZE Lo R 93500 T

FHITHHT DD

ERZAET T RRACoR

%9, ¥ I U= TEFE

Table 50.

b, BODSIERL RO
W 6T B2, ROM X

OWEILIHERIEEIT GB ALl

HA

DIEN 2 P2 T, MR IERIRE 2 705 &
1961 HIOAAIFEBR T 1 25. 2 % O e YLk »nga/,-ch:
H3, 1962 41424 0. 8% U D> AL Wi 2 T2 U 28 D 1
(Tables 44, 45).

ZAT GB WTX DR HEIEIT GB WX O TEl % 338y
U, 2o OfUER A% &, 196243 EA
FE-F-GURiA5 20. 6 %, MUK 56.9 % & 701z,

TS LT TRIK 0 GB PR HELS DT [K 35 L oF
HEBRMES U XIT L BT, fildL b &5 A ORI % /3
LT % (Table 48).

ZAvkt—bd GB IIIX O (BRI PRI ST & §
RIEINDDS, 19534Ii0)f‘§*’}'}£l§ﬁ"“ﬂi L,
B E #A LN A TN ORIINEY 5 1

‘\\\

Effect of pollination on the formation of berries in Delaware

grapes treated with gibberellin, (Obscrved on July 25, 1964)

Number | Number | Number ’ Normal seeded berrics
e | Of flower | | L
Plot of trees clusters ﬂowers | Number Diamecter g\iumb&r
used used used " i (mm) per Ségrfy
" Seed forming ability of | Emasculated | A %07 ' ‘I 707 - P )
pollens and ovules in | bagged ’
t(rézat(e)d XCléSt%r; Per cent 100 0 |
%a“g‘agﬁ‘lated 13 ‘ 1297 6 [14.740.23 1.1:£0.06
Treated
Per cent ‘ 100 0.5
| Bagged 5 11 | 100 1 14040 |1.0%0
Treated : ! : ‘
Per cent ‘ 100 | 0.09
Bagged 5 12 | 1ss 5 [3s+0 | 11401
Treated 8
reate
Per cent 100 0.4 i
1mperfectly seeded berries Scedless bern ies Number
- PO— - ——— . . f
Plot [ Number oL )
Number Diameter | of seeds | Number DLamc\tLr unﬁju}'tf‘ﬂ
(mm) | per berry (mm) ovarics
L= ‘ SR S -
Ssgﬁei‘;r‘;‘;égoﬂﬁégyif E;f‘gg’a“lawd 97 13.8+0. 17‘ 3.240.17 660  113.440.23 150
téeatgd ;lés“f,r j Per cent 10.5 ; . 73.0 16.5
gan;agi%‘ﬂate‘i 137 hsoxo. 11 3.3+0.15 957 13.1+0.18 197
Treated
Per cent ‘ 10.6 i ‘ 73.7 15.2
Bagged 69 13.7+0.22| 3.3+0. 14; 760 12.5+0.52 270
Treated
Per cent 6.2 | 69.5 24,2
Bagged |61 has+o.17 27+0.24 872 |12.5+0.21] 247
Treated |
Per cent 5.2 ‘ 73.6 20.8

* standard errors.

N. B. G.0, .
G P.} : See Table 48.
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¥, WUA, BREESD U BGAPTIER SE O B NS Dz, ILITEBSERE X v 0V e 7Y —

7» 5417z (Table 49). R U TR L 7okt Table 51 O TH 3. T
OBty »MH LVEOD BRI, fﬂw; b YRR T GB WMKERIT GB BRI OIEN 2 803 5
WCHMT BT ERBALNDOT, 35T 196MEITE &, WHE UTO GB ALTERE DRk, JEPRAEE
BRI EVAe N At M«:& Table 50 O)Zln LThAH. T /W LIRS £l 6~ TN OIEE
TX % & GBALFNR ORI X & FRUEITRZE) UL TV A, CUSEmNORMEZA oM
U RO IHCHHEYRB D D RN E T 61T, P, ISR ET D
F AL RIGIED T2 0> GB DLAIMSR L X728 5 O T %) BESLIUVBREBCHLIZIFE
ST T 7 ERR & 3 FhA & Sl 2 7D GB JLMERIC ) A RN OB IGE, WEET
1z, OFEFHEIIC L 5 &, IEMOTRH I X O ERREH DI
S OEUD 6 5 T o = 7 W IENd 5 GB Ak TR 5O E WL Z DR & dF A
MU OTZ AT L “Black Corinth” (hEHCHs1T % SN et B UATI A EIFREBROMNC
BN AL HE LN DM S &R LEFEIEORINTIES L A O E b L. Z T THREE

Table 51. Effect of pollination on the formation of berries in Campbell-Early
grapes treated with gibberellin, (Observed on July 25, 1965)

Number | Number | Number Normal seeded berries
N ‘ ) of flower of e
Plot of trees clusters flowers Number | Dlameter ﬁugggg
used used used i (mm)
. o ) | per berry
Seed forming ability of | Emasculated I [ e I R
pollens and ovules in | bagged 5 9 593 5 18.240.51) 1.0£0
treated clusters
(G 0.xG.py |Pereent 1 0°
Emasculated T T e )
4 7 535
Treated bagged ‘
Per cent 100 0 |
Bagged | s 6 879 14 | 19.6+0.27 1.6+0.32
Treated |
Per cent \ 100 1.6 l
Opened 5 11 1871 107 18,54+0.25 1.5+0.10
Treated
Percent 100 5.7
lmperfectly seeded berries Seedless berrles Number|{ Number
B e of un-
Plot Number Diameter gugzsg Number DIameter of ShOt. fruitful
- | (mm) per berry (mm) berries | ovaries
Seed forming ability of | Emasculated ' o i ooe | e " onr _—
pollens and ovules in | bagged 14 15 94-0. 32 2.2+0.46| 229 5. 74 0. 27 242 103
treated clusters .
(6. 0.xG.py |Percemt 24| ] 1% 6, B B M
pmasculated | 49 16, 2+0.36 2.6+0.31 9  |15.8+0.32 364 26
Treated g8
Per cent 9.1 18.0 68.0 4.9
Bagged 9 16.3+0.66| 1.940.56| 137 16. 44-0, 26} 598 121
Treated
Per cent 1.0 15.6 68.0 13.8
Opened 26 15 7 -+0. /1‘ 1. 7+O 26 275 15.94-0. 251299 164
Treated J |
Per cent 1.4 | l 14.7 69. 4 8.8

standard errors,

N. B. 8 g} : See Table 48.
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Table 52. Relationship between the occurrence of seedless berries and
seeded berries having various number of seeds in them in
Delaware grapes.
. Number | Number | Total | Number‘ Number | Number | Number | Number
Experiment of trees of fruit | number of of of of of
rear clusters of seedless | 1-seeded | 2-sceded | 3-seeded | 4-seeded
y . | . . .
used used berrles berries ! berries berries berries berrles
191 5 10 716 27 Ises2e)v | 113(1) 1 0
Per cent 100 3.8 ) 78.9 15.8 1.5 ¢}
S S [T B, R —— S S R
1962 5 10 217 |3 \1252(’)6) 791 163 8
< ‘ Per cent 10 | 02 | 565 35.6 7.3 0.4
1963 5 {10 598 | 7 402 (9) 150 35 4
Per cent i 100 ‘ 1.2 67.2 25.0 5.9 0.7
1) (26) shows the number of imperfectly seeded berries,
Table 53. Relationship between the occurrence of seedless berries and
seeded berries having various number of seeds in them in
Campbell-Early grapes.
. . Number Numberl Total Number! Number Number[ Number; Number;, Number| Number
Experiment of tree { of fruitinumber of of of ‘ of of | of of
year ' clusters of seedless 1-seeded|2-seeded 3-seeded 4-seeded 5-seeded 6-seeded
used \‘ used ! berries | berries | berries | berries | berries | berries | errus berries
. S I I s .
1962 5 1 o2s | 1ess | o 61 | z3207) 745(18)‘ 397(11) 36(1) 19
Per cent ’ 100 | O 0.4 14.2 45.5 36.5 1.2
1963 5 24 856 1 44(62) | 195(22) 373(7) 229(4) 14 0
Per cent | 100 0 5.2 22.8 7| 43.6 | 26.7 i L6 0
1964 5 25 | 1653 | 6 | s6004) | 435(5) | 692¢4) | aa1¢2) | 19 4
Per cent 100 0.3 3.3 26.0 42.0 27.0 ‘ 1.2 0.2
1) (1) shows the number of imperfectly seeded berries.
Table 54. Effect of gibberellin application on the size of ovule in
Delaware grapes.
|
Experiment Treatment Date of Normal ovule O Abnormaligig’le
year ’ sampling Length Width | | Length Width
o 3 1 Number "W ’ Number )y | ()
May 28 18 640.9 \ 248.8 160 637.2 245.7
Treated 7 30 20 689.9 |  269.5 365 630. 6 247.5
June 2 59 650.9 i 265. 2 717 534.7 249.5
1963 | ' o
Untreated | May 29 344 594.1 245. 3 293 584.0 242. 4
cated | june 1 341 608.0 249.5 344 603.5 249.8
Significant differcnce at 5 } s7.41|  27.92 1 156.67 |  29.89
' Treated 100 704.2 | 243.8 100 696.9 | 246.2
I Untreated 100 690. 2 253.5 100 687. 1 252.8
1964 | _ S R N
PR e at 5% 12. 09 3.94 8.91 4,22
Significant difference {at 19 15. 96 5.18 11,77 5.57
D FEREMELE, 75 5 O RERITRIC DWW T IS 5 72 58 D) TN A LR % F 0 ST IR ER DS S
¥, SO 21T s T Lt AT EVHYIL T (Fig. 53). 20Ok 5 SBGUILHT
. ZFOREIIIBLEOYA EWAE Y, 1 FIERT Stout (1963b) XX HFMINTVS. LIz>T,
WL DD OB AR FURIREEC TIAIIE & M ORER NS OIRERITIE 2 DRSS ORIKITE b, SERRT



Mm 7#o®%imﬁ?5/«v9/Mﬂ®ﬂRCOwT

BIIRT 5 8 OB LORNELT &5 5 § O S
CHTIBIRAEIIDS IS b O (AT A T &3 0)|'A'1F‘TT
T DU OV SRR FIZ IR OIRTED & WL T § HExx

T %% (Table 52).

IHIWTNRF v 2~ « 7 — ) =S RET
JEIROIRTBIZ L 5 ~NUEF T o =7 MWFRTIE L 458
AFETIEHRE 2 & DR DI EPRT & 5
(Table 53).

ZOT TS0 EEROBTITRILE 20051 6/d %
GB WLFNO I TIRRT A 2 2Tl

S, MERON X 3O LA 152755 & Table 54
DY/1K4

CAUT R B & MO SERIEER IS REMER L D M
TN ZWEIN 22 33 FRIE T 2 oAl St a0 & RRY,
BT, Froohs & GBUBRXO T 5 L YRR ,HT:
B & O WT S 5hA & D g0, &
721964 ’[ Oy KBRC R 10 & R ERIE ShA & %
WK e B e 1o, GB MPIX D MR 5
JOUHEE & b IR 0> & 01T L B T HEEI LS
D H DTV AL I 5RO LE 3T

Than.
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KIRL, B3AE2WD 2R U T 5 (Table 54).

RITH » )V e 7= — T 0Tl GB e
DIRBRO K & 3 ITh KT TIIIThA D S hish
->1z (Table 55).

L DML GB WFIDIRERO T ITH JUT T i L
UTRBFEZ L OVBRLNILELDIIOT, & 6L
ﬁEkO‘)HfF@ xS % GB AFHD [ RN H IR AN

KA E, ¥ 7 WIS B AR 1T 5
l*l W 4 MO 53 (Fig. 55), MHTit
5 BRI 6 1A B b oodiis s (Fig. 57).
Table 56 [FMEAFRIKICIsUT % 1 THINGD (RIS &
SUEMRBR ORI 2 g b DT dh 5 (Figs. 50, 53).

T 5 & 4 IRBRFFITIS O T, IERIREE 118
& BUIRER 3 A% 50T BN 82,0 9%, 1EHIRER 2 B &
PUHARER 2 @10 b O 89.6 %, TETMIIEEE 3 4 & FLH
JIRER LD & 0 12.3 %, IETEIRER 4 D 7713 2.6 %35
F ORI 4 DAY 1.2 %D RPYEE TeD Ty
B 7845, SIRBRTIAL SO 6 RER TN S 2
B TORIETH A, Thie 7 (Table 52) DE
WPIIX T 5 o T 7T B TR E YN E Ol

Table 55. Effect of gibberellin application on the size of ovule in
Campbell-Early grapes.
: Slgmﬁcant dlfference
Expex:;lent I Item 1\/111?13;111)1;(1 Treated | Untreated |—— —
ye ; at 5 / at 1 ¢
| Normal | Length (1) 1 100 603.0 606.5 6.14 8. 11
' ovule | Width " 100 213.6 275.9 7.74 10.21
1962 . — e — cees
| Abnormal | Length (#) 100 595. 1 604. 2 7.13 9.41
; ovule Width 100 268.1 271.5 3.32 6.54
,,,‘ - I — —— e —— e — ———————
J Normal | Length (#) 100 619.2 603. 4 5.98 10.08
i ovule Width 100 272.7 269.8 4.15 5. 48
1963 J B L B O A R
Abnormal Length €] 100 599.5 591.8 11.07 14.76
} ovule | Width 100 264.5 264.0 5.08 6.71
Table 56. Frequency occurrence of abnormal ovules in the flowers of
untreated Delaware grapes (1963).
. ! B 6-ovules-
NoT of ovules 4-ovules-ovary 5-ovules-ovary ; ovary
. - T ~
No. of normal ovules 0 I 1 2 ‘ 3 ' 4 1 1 2 ‘ 3 3
Date o NO. of abnafrﬁl {H T 7 *J¥¥A T
of ! No. of ovules 4 3 2 1 0 | 4 3 2 3
_sampling jovaries measured . | | B} '
May 29 . 380 35| 98! 122 a4 6! 2 30 0 1
| i 4
May 1 | 236 26| 76| 93| 26| 8! 1 3l 3 0
Total | 544 “ 61 174 215 67| 14, 3 6 3 1
Per cent ] 100 11.2 1 32.0 [ 39.6 | 12.3 2.6 i 0.5 1.0 0.5 0.3
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Table 57. Frequency occurrence of abnormal ovules in the flowers of
Delaware grapes treated with gibberellin (1963).
No. of ovules 4-ovules-ovary S-ovules-ovary 6-ovules-
R - . R ovary
No. of normal ovules 0 1 2 3 4 0 1 2 3 0
Date of “~~-___ No. of abnormal_— T D T
cam 11?1 No. of 7 . __ovules | 4 3 2] 10| 5| 4| 3|2 6
__ p g _|ovaries measured | B 1
May 28 127 78| 38 ; 9ol ol o] 2| o] o] o 0
May 30 207 114 76 | 16 0 0 0 1 0 0 0
June 2 228 161 52 10 0 0 0] 1 1 1 2
Total 562 353 166 35 0 0 2 2 1 1 2
Per cent 100 62.7 | 29.5 ‘ 6.2 0 1 0o |04]04]02]|02 0.4
Tables 58. Effect of gibberellin application on the number of seeds
formed in each berry in Delaware grapes.
Treatment Number| Number| Total |Number| Number! Number| Number| Number
Experiment Lof trees| of fruit number| of of of of of
year repetition of scedless|l-seeded2-seeded|3-seeded4-seeded
p used |clusters; berries | berries | berries | berries | berries | berries
1961 Prebloom 1 5 10 1061 1058 3(2)v
Postbloom 1 Per cent 100 99.7 0.3
5 10 44 | 401 | 3| -
Prebloom 1 Per cent 100 | 994 | 06 |
Prebloom 1 5 10 611 | 580 29(13) | 1(1) 1
Postbloom 1 Per cent| 100 , 94.9 4.7 0.2 0.2
163 Prebloom 1 5 10 set | 525 | ue) |2 |y |
Postbloom 2 Per cent 100 93.6 0.4
Prebloom 1 5 10 588 5\9 26(2) 3
Postbloom 4 Per cent 100 95.0 4.4 0.6
Control 2 5 10 600 53 1388(5) 143 | 14 2
(Airrpl-op 100ppm) |Per cent 100 8.8 64.7 23.8 2.3 0.4

1) (2) shows the number of imperfectly sceded berries.

FRBUA & el aud, Tc& A, Olmo (1947b) A3t
Utc7 B o ORFEINREEE 2 lfEicd 5 1ER O RHESE
H(6~8%) LIEDFYNES) % 55T T (Table
48), F Iz 7RI T IZARI RO E AR T

?%'41*\'["" b TR T ot o443 Table
38 AT/RL TV A,

GG, FAEDS 93.6 % LI LONER: Yok 2 T2k
U, TPRE T A5 1 RE PUSRIDS NG, IS 2 F

TRDSONDITIHHET D B DhsBibi A ff;%’z, i SFiT- RN HET 5. £ TThS
& 512 GB LIRX O T-FHTRM A HURER I BIE D> 5 1963 41 1E 0D HEBb> 5 Table 59 I X &M SN
1% Table 57 O A#HDGL NI, Chick b &4 1. T 41 L A&, GB WPl X 5 IERIEER T R4

TALL LD SUHIRBRD 7 % Fl-0 Fhind 63.5 %% L o, it
WEROBAO 11.29% TR T FHUWHINE/RL T
W5 (Table 56).

P IEHIER 18 & BTERAER 3 A 2 15D ’fmi 329.5
% T, IEHIRERDS 2 ML L H(ET 5 FEhid id
%z X 1sho s (Fig. 54).

D& 5 7% GB UPEIERT 51T A ERSRIODIE IO
SRR O W TIIRIENCTER U ICE Y Th 305, ZDPE

B, 3ab b, s oOSIRL MaghsK kil

F5b0, &DHVRIMUEE 2 10 SHIIRER s
DOUBUE52.3% &gt 351 GBALMUT K bk
TR T A DR IYERCEIL 30. 1 % & 5D T D

F 121964 H2HE & RUAETTER O M BRI AL 2 Bl U 7225,
ZDi5HE Table 60 OW b THH. Tigbh, e
X niaT (Table 56) & oA & 28 0 M 78D
1205, GB AT O T IETE R 2RO SR ELSTAR
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Table 59. Effect of gibberellin application on the formation of seedless
berries in Delaware grapes with ovaries containing normal
ovules.
Experiment year
Item P 4 ! 1963 (% ’ 1964 (%)
Frequency of seedless bgrrus in trcated clusters } 93.6 ) 94 ¢}
" Frequency occtrrence of ovaries in treated clusters containing i 63 - ‘ o ‘44—7
_ abnormal ovules " ! - -
Frequency occurrence of ovaries in untreated clusters containing | 1.2 14.7
abnormal ovules ) l e o
Frequency occurrence of abnormal ovaries in treated clusters 52.3 30.0
_ containing normal ovules o T T
I‘requency of secdless berrics from ovaries contining normal | } 30. 1 ’ 49.3

ovules in treated clusters

Table 60. Frequency occurrence of abnormal ovules in flowers of
Delaware grapes treated with gibberellin (1964),

No. of ovules ‘ 4-ovules- ovary 5—-0vules—ovary 6-ovules- ovary
No. of normal ovules o] ‘ 2 f 3 4 0 1 , 2 1 2 3
= . No. of abnormal] i ‘ !
Treatment] No. of ovules 4 3 ! 2 1 0 5 4 I 3 5 4 3
___|ovaries measured - I R t o
- 273 3 121 86 49 9 1 i 1
Treated Per cent | 443 3L 5! 17,9 3.3 04 L1 L1 o4
| 205 3 | 70 | 72 28 | 1 1 1
Untreated) Per cent 14.70 341 35.0, 13.7 0.5 0. 5! 0.5 1
|
Table 61. Relationships among the diameter of berries, number of berries,
number of berries formed and the number of seeds holded in
each berry of untreated grape clusters (1962).
115}1} Number‘ ; ‘ | 1
i of fruit! : 1-seeded | 2-seeded | 3-sceded | 4-seeded | 5-seeded | 6-seeded
Variety tr(;fes clusters; Ttem measured - berry I berry ‘ berry | berry | berry berry
llllll ussd used | : ,[ |
Perfe- |Diamet- o o
Dela- 5 2 ctly ler (mm) 12. 1+O 0313 4+O 0314 3+O 0614 1+O 21 — —
ware seeded
S berries | NUMPCT| 12| L | 168 b 8 ) L T
Perfe- Diamet-|; ¢ 54 4el17. 74-0,05/18. 6+0.03/19. 5+0.0320. 54 0. 14}21. 1+0.22
ctly ler (mm)
Camp- gec‘i.ed Number 6 232 745 598 36 19
bell- 5 ZRN ““?S;,ff.‘_,... ! R N A -
Earl mperfe- Diamet- i —
arly | ctly ler (mm) 16.0 111.940.5812. 6+0.29(13.2+0. 33 13.0
seeded
berries Number]| 1 7 18 11 1 —
* standard errors.
SRR SN W Blbad, NS X B SERIERT IS B OEARITR T % EERAE (Tables 44, 45) 25
i 30.0% F/LEUTV D, O O MERUIR AR AT, BB BaERE 2 %thc Ly Eaioh
394.0%T doiz 5, GB WANTL 5 11TEHRERT . HBEDERRF v b« 7= —fHEITR LT
EWWW#LM¥dM@“10H<4&3%LEOK kmbt#,mﬁﬂhmwalusﬁif7@17w

(Table 59).
s @%‘ﬁ‘ﬂibi% 5 H>1T GB QUL SEREE R D FE
B E RPN R G AT E RIS DTH Y, &

T:f:&;t%’ﬁ!kjﬂlﬁ BEEREE 2R3 TS, It

FEE OGTIREFECE SO & OBIRINT T 2 5 Off
JURBOHILE 2R U2, IHIENS 4R ED
&I Tix Table 61 DAL iKizoiz.

N I S R ) 1] | (oAb A/
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Table 62. Frequency occurrence of abnormal ovules in flowers of
Campbell-Early grapes treated with gibberellin.

No. of ovules 4-ovules-ovary i 5-ovules-ovary 6-ovules-ovary
g —_— - . | , ‘ S - ; . .
£u|  No. of mormal ovules ofj1fz|sfalofi|z|s]4]s 0’1‘2\3}456
gg No. of abnormal ‘ ; T \ T |
& |Treatment o ¢ ovules 4032 1[0 5/43 2‘11065!‘43210
’ ovaries measured - | Pl | i
1 | ovarles meas e . ] : o
| Treated | 271 59 ‘72 o1 las |11 1\5)3|2 L ol2]5]4 ‘
; rreated | Per cent 22.026.522.517.0 4.000.41.81.00.7 | 10.71.8]1.5
1962 . | . o . A ' _
| Untreated! 192 19 |56 |72 |oa 2|2 4|1 2]3]1]4a1
‘ ntreated| Per cent 10.029.038.0[12. 5 1.5[1.0;2.00. 5‘ 1.0L. 5/0.5/2.00.5
| reated | 200 37 40 [s8 51 b3 |1 [1]12]1] 1111
P Lreated | Per cent 16.818.026.323.0/10.40.50.50.51. 00. 5| 0.5/0. 5/0. 5/0. 5/0. 5
1963 . . I - I S ! ; [
| Unt td% 234 4 32 |79 (98 ‘ 4‘25 114203
; ontreate i Per cent ; 1. 7|13.7,33. 841. 9 . 1.70.82.2 0.4{1. 7.0.8[1. 3
Tables 63. Effect of gibberellin application on the number of seeds in
each berry of Campbell-Early grapes (1963).
Treatment ‘ Numberg Numbgr| m’ll‘rggzlr | Nm;'nfber Nur;xfber! Nur(:;lfbcr" Nur:fber Nur;lfbcr Nu(r)l}ber
R t't.' i ofutre(;jsi gfugu;; of i seedless| 1-seeded| 2-seeded 3-seeded| 4-seeded!S-seeded
- _CDEI—iOH I se ' € | berries | berries | berries | berries \ berries | berries | berries
Prebloom 1 . 5 23 656 | 167 | 79(40)0| 221(2) | 154 | 35(1) —
Postbloom 1 Per cent | 100 . 255120 ‘ 3.7 1 285 | 5.3 —
e ; - S 1” - .- SR —— . .
Prebloom 2 | 5 24 a2z | a9 ozeey | nsao] a2 ! sl 2
Postbloom 1 | Per centi 100 | 40.5 | 20.8 27.0 1 9.5 ‘ 1.8 0.4
L {

1) (40) shows the number of imperfect seeded berries.

T AT RN O GFF R H UL 2L, &
BRI & ORI S M THaN T 2 A RL TS,

DX ATF T 7 IR EREIEDR I 5+ o
LAV e T ) = IS0 T O J2E N Table
62 LRI NI

CAUT K B EMEFCIES A 1962 42 & 1963 A1
s X O HER I ER O BRIC H D OB DS W S 0 %
H3, AR Table 53 O AFRT- U DY i & 1t
AU, RIS PR E ERR U o N
BEZORIER AN S,

3 51T GB RS RT- SRIBU T KU 3T
T3 Table 63 /3L 77,

DHIERTO GB ALY 2 i 1 LB A& & b #6501
BERNOWERELZRMU 1203, 1 MLAIX T 25.5%
Thotz. F12 19634 GB UNT L 2 SRR T
I MEDIC 17.83%TH B0, ERRE THO
ARG FIE RS 8.2 il X 1oz,

ZNH DEBEEH S F v b« 7 — ) —EERIC
BWTEF 7027 MR ERH T2, GB AL

IS RERIR OO R A LR BT 2 5 A 7o 2 &k
WIHhTH D, XS IKEFEONPIERITIINCE Y
572 T & I ERERT L OO BT S i S 1L
5.

P Eoowi< mihFE e 4 GBUFINT L b 5 g
TSRO FEA: I3 A LB SR DS D>, IR & Ficks
DI ZBLIEL, ZediTidisEs o Ko £ % oM
WD LU 12, UL, IMEOJEZIER ST A
HIIELTE, EMNSBSHER HOEL P I LTz T
EVENTECD B SWID i T x L 5. W3
GB IR NHAT & 7% ik & & IR0 i
WitE2 A0S 6 U T, FPRRERIL Uz &8
HAMNEINTS 3 Ef5ms sk 9. 4% Pear-
son (1933) A% BRATZFRL LT 15 o DR/ BRI RN
RESTHITFUE, 79 9 = 7T 2 M
B OOFEHF40 L0 Pearson O3 2 MB35 DT
HYH, FelNoe 7Y —Nifili OB Pearson
DY 2 TRNTWNT DM OIS 2 R &3 295,
B DL 3 W I D LRI U AT RIT O

N

HeE

iz,
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IR L 5 REARIT D IEBRMIC BT 5D EALN
L.
(2 IRV RBERFERORECHT HIER
HHIERR

75 v 7 WSS A UHIERTO> GB JERUALERDS Z
DIEK, WMREEFs X O MU 2 & OFEHIMEIT s X IE

MR HIRREA IR T ek b, GO
TS 5 ONTZ OIZIRAE R EH T % 7oy, 1961
PR 15 ORI 2 il AT,

1981 412 350F A DHAERTO> GB LR, T75bh 5 5 fl
5 E1 (PHAE 181110 O TEMFETT Be W R BRI D17
2B L AT s o Tt ), iR
TR TIRRBEICAVEREZ & SERIZDIX BN T H %
B3, WEITBRLR WA & % F CIT BT L Onigho
1z (Figs. 43, 44). ey Lo ffgkicd 2ok
S ISR BB OIET s X 2 RIS O b 0%
B LICDTH B, 5% 56 L —FERi S A s
b, BEICHE LD O S BN, ETOTEHTRIE
BENLHLCEMODBH B EDHBA LGNS, TR
51100 (PHIE 12 [R) Blcis s &, 160/
TRYCAITIYEEL, RS PR R s N ERER & 2D
72 (Fig, 45). WEREQEITRI]: & 28D T, 2Dk
b SERRITITS &, Z8 DT BRI O [RFTE Sr b oD
PAEDBEE SN D b Dhid o1 (Figs. 46, 47). ¢
DIRHONE GB RUFIDHEHE A RO LEHT I &
U THIFIBID NN T BRI T 255, HIEREREN
WIETERY & IMBE® & & 1l & 2L 28D ol L
12H50C, MEHSRIZIRD T2 OIE 15 O RiEILD]
T BT, JEMTRITORFTH 4 40 PRI
b1z, HEETIZZ QRO I S HlicnTz 5
UIC, M b2z oS s o, RO
THEMFHIAERNT I 2 X b b —imd GB O
WWELINHTEMBELLNL ).

5 H15KH (UHAE8 LR BHTIX, MEROMRRE®ED:
BFTERU T, WS/ LML HE ST A>TE Y
(Fig. 48), TN b5 Zh2 1 BHERDTE Ticid 767
T UTo (Fig. 49). LThs» T, 1961 44T iZmenL
UKD L OTS H 21 Mg, GBAENXTIZS H 19 H
b1, 1962 AL 3 X Tk 5 F1271a8T, GB JLRIX
135 FI2508L, Zha o lFIKERIS O T i By
EMMOTATEY 5 IR Bl s v p (Fig. 50). o
L5758 GBALFIX DI TEIRER M L A & d, IR
FRIXD B D & AL SHEDNED O VST, 20T
Mo O ITEROMBE R X 61 FERIIC s 5 &,
Stout (1936 b), Nitsch % (1960), Pratt and Einset

(1961) 35k ¢® Watanabe (1963) 50 7 | % ic {3
ARSI I R ek S asE s iz, 3
7210 BRI 72 & o0 GB ALFTEIT s 1 A I IR Bk
DO Fig. 50 QU EIEET, Mo LItk #&
B3 ent U TS 205, H:Uh 6 ML LT 3 12E
THSBRAL2 W U TIMCRZR L (Fig. 51), 5
CTEHER D8 T 30U, MRS B & M TR
PDMISEARE Lt (Fig, 52).

T GB QWX 45 L VBB 0 SRIRR T d B
5, TAUIEEER T B DIERBISLE 27k S 5 § DT
<, BERERIFOECADRBRENS T ETH Y,
Z DIRERDOFEE IZIRITIE GB LB & LTI o [l 1T
FhAE St b i (Table 54, Figs, 53, 54),
ETNLIEREROFTERL A6 HE LA
Hibd B e s>z (Table 54, Fig. 50). 2hTide
15 DYSEIFRET IS B IEBINAME DR 2 LD &,
MAt2THHT, BIREEIEDLS NS E Db
5 YRS RBRTIEOTEED L O FTHEELIC.

B R D T HIRRTIE, 208, KT TRK
OMPI D INTEE 7o > TILL, 7 B 510841
X ZOREROERES HIUIT SERERE O HIHKE
E 2R LT 72 (Figs. 58, 59, 62). ¥
GB JUFIX 35 J O EALTRIX O SR IR SR C ik, BHAERREL
FROOFTFZEUL LT, ZNL EOFEDTHRAL RSN
T, BROMIOESBID NG s (Figs. 59~63).
ZDHE S 2  WERBZO SIS BER S 5 L 5T
ot

L DL TR U L IEIHER TR T OFEE o bas
FTETERICHEITT 205, —HEOPIXES Lo GB
AFEX O IRER T A E W U IERB LA & 1T
HBCh, MEROFHERIZRNG U 1 bR gD sk
X417z (Figs. 64, 65).

i #
FAEINT I RIE L O FINT -2V T Pearson
(1932, 1938) @ 3 WHHFUCHEL T, GB ALFBRLIE

KIOTEMRRER R I L 7225, Stout (1936b) 2 g i
W, LN AAEEOMER A O FE R BRI IE Bk R
LB DELT “White Corinth” & “Black Cor-
inth” %2 Hi3, PHGRINLARR (stenospermocarpy)
&L TiE “Sultanina” 235 & LT2.
TAHDEITONT WA &, RIBININIAREE O
“White Corinth” & “Black Corinth” Tl3ME &
K& SFIRCHTIENOBRA S WIRIN D20, A
hstEll (sugar-agar medium) E TOFKFIZH3
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%TEHEULEL, THUTH LIRS “Sul-
tanina” Tt 90 %OEWFEEH L FEL TS (Stout
1936Db).

GB WEMNT R XIF T8 e UC, il GB 2iEH
DFEERAFINLIN L 12 i, Chandler (1957)
P 29FROHIMIDIEBNTIH U A TR~ GB (81.75
mg/I~1000 mg/l) ZinA % &, 10 FidiEhoIsts
WA A3, 7TEULIERO R 2RI L TR 5 C
EREDTNA, R (1960b) 29 = DIEEHTH
T AIEHRD GBI TIEMOFR Y 2Rl L2 & LT
WhH. TS ERNOE LT, Weaver 5 (1960)
127 Koty A E sk~ KGA; (Potassium
salt of gibberellin A;) @ WD {HIEMOFS %
HULAWERRE LY IZEL, AL (1962b) 575
LT, RRAH 9 b e X—=Y—ABLTAFTRHI 5 b
728 OFHFRICHT A TENFEEFIRA GB U Z DEIY
HHIL T ORI 2K T L)z E ).

WIT, DEIERTOIERED GB W iEMy DFHITE &
1T BT TIE, Weaver 5 (1960) 327 Fwic
U TIERYE (5 ppm) T X A ENMOFEEHOWE %
WHTH Y, B (1960) 13575 % = 7 RO LIEN
PRMUTIOAS ST, EHERE VAL & Z2OR
FIFETULIZEWS . LU GBIl X 3 REUEE:
DFEEL, FHED RO WIHITIE L B SN
Dtz FITHEBRO BT W L0 HE (1961,
1962) T3, ¥ 7 v = 7 MBS 3 0dERTO GB A
B (100 ppm) THFH UL FKY1% W LT,
RS (1962) 4 ¥ 5 v = 7T, KRS (1962 b,
1963b) W7 v =7, Fr T~ —, TA
B b e X=J)—ABLIERAT AN o N EDHG
FCh, BENOFHEUVNMERRALEDTVS. Ll
MES (1961) O FH <Y 1WElt 5 GB IERULET
13, (&I (200 ppm) ALBEDHEZ TEBDREY ) %
BL, FBREE (600 ppm) TIIIEMOFELE)) %
ERLIELTWS,

DX 5T GBS RER U TN 542
WRE) 2 AT A 700, ¥ (1961, 1962) ofj7e-
TOASALEBNIT & B & U] 5 ICFETIZINRE I DR sk
oD, FIHRS (1962, 1963) § 7T v 70
BT, EOBKEEI0#5 U O E 1213 e
BRHTNS. TOL 52 GB OFERLITNIIER 07
WH B UL BBT A2, ooz 7om, Ui
EROFEETID MR S~TH UL EOGFTICE
WTit, GB OERLAIT, Olmo (1942b) 005§
HBREEE D DITDOFEHEHORN (6 ~8%) LU

WEFEUD AT EERYTHAH. FTclce i, ik
BIOFERDFENGFIE WA E S, GB UFTHIR A
PR TIETR LS5 & diibns (B
% 1965). T Mk 51T GB AL OTELRES ) 2 kit
U205, DHAERT 15 BRI 5400 5677
RIBCKESBIRT 2L DEAALLNDOT, KT
MY 21212 & T A, ZOBCIEN AT
HBEZ A THIERORTTRIRNICEL Tz, LIoh?
DT, FNEEDGIEEROFETT A & TR 75 4
DS 5 SRS < TEMYO A PIERE B
FAELOEEALND. 8300L D BB B
B IR R TR & i) & D53 2 0Tt e
M EDORERNTR U T T OOBELLBR OAT R D 5 1317
ST ARIDA SN SO E RARIL T W
5 (1963b) 79w 7 TSN T, 1B
PINIIRE ERICIR R & IR TH D E LTV 5.

AT BN IR L G R 2 F 17000 5 BIRBRIT DN T RS
&, “White Corinth” OEMMTIXZ ONZIEMFE L ¥
UL, IERa#Ed OB s iy, i “Black
Corinth” (CH W TIEMEROIZRIZIETTH 2H5, Ik
BIATETHZOREREDO S OB SN &L,
ZOFRIVEEHD THIT U T 5200 &bt
7% (Pearson 1933, Stout 1936). C diCf U EZE;
MZskA 21778 5 “Sultanina” §\FlCI3EREIINCITRS
PRRRBEDSASAY T, (L b IENS L IR R RIS T
AL &M BAc LT, Pearson (1932, 1933) 131
WISHRTIZ DL & B 205 B 1 FOIRBRD IR HE
Ji%ed DT BHENS.

VI DHIERT D GB BRI EERIT s K33
RS ITT A0, F Iy U U BHTEN
ISH i DIE G ORISR 2 3 L lsoic e 5,
RERG N FE RO ML wlic a1, R T
1372 OBBE LT X 50 M BB S s 1o, IR
PEOIZIRITIE GB DML [N 5 DIRETFR S
ALEBHKALND. L LRI 79 =7 MFETC
i3 GB OJLRLINT X 72 IEERONZRE I FETT ST 150 /L
ERHHAT, F1oF v e 7= = W0y
THIHEOFIEV A SN TN S,

HTEH (1961, 1962) k41 s MERDEHTES =
DB DITHNTEHNIT 5128, KRR 2T 78D 10k
S DASERTO GB WP B O MIFIEIRGE ) 2 # L
EFRLDTHNAZ EDWSpITieot, TRMAS
(1963b) B LOHERS (1962, 1963, 1964) 355
v 7 WFRCRT U TR 78 IR ER O R T T2 IRGE D L i
BE TR BTN D . I LS O WD e



OFFRIREH 2 ORISR 2 &3 o T
WEENTE Y (Luckwill 1953), Fioz mBIgs
FILTY v T OEFEROIIMS L 5N TN A
(Teubner 1955). Ll & fi FIZERGE)) % Wikt
L 2 B & SR 4108, THOMEER B
YRzt e T A, FI VR TMIETIX, WEMO
GB JERLMC T EHTIE S IR 2 JE D IR ER O TE BT
JEDTHEU CIMU TV A, EloF v Xl 7= —
BETENT S, ZORBFIIC RIS S BH5, FilkE
HUMDTED SIS, UL, 20k ) e s
L OB THOMBR L b, RN OREEL N
DDTERNC ERBADBE, ISEMNR Y BROIRR
R & SIRERTIHTC 3 A S TR T bhisn
TEMIMIL ., CHRBEHERENOT SN TR L
U5 OFYFET 1k GB ALMNT & Y JEMOTERGIE 100 Wik
DBHRBL TS E R ELLNDDY, T ORI L
TABKY % AHE U RT3 IR UL OOTE A S (D
THhotolim O Hisd 5 &, GB MLPERIO & DK
BT & DA E & TR FIZRRE 1 2 W 5 2>
KT IRLNIEDBENEVLALS.

ML ORI, GB L FIRIKOBIIT & S,
TIRMOIZIE IR & ML s & OO/ BN e %
N9 D &k, BIFIERE ARufREIC Y 5 BEARIEK
T AT &2 5, RO EIGI MR 7 B 1
FRTDIIREHNRY,, ZORTIE M S,
AET R 30T IREC, R IbRIO JETICE
P LR OR FORBPRETH S, DT E
Weaver 5 (1960), #.¢ (1951, 1962) %5 L OB
B o(1963b ) OEEEEL LW SHTH D, T4abb
PR BN IAS B EIX Z O F £ TRIMAETFH L
WEDTHB. U LIah' s, HIERNT GB 0 JEREAL
Pl ] j7¢ X UR ORI % RAEICT 5 & TliRRi,
FEFRZIRORLT 5 200N 2 A4 HE L s L b
WIHHTHL. IBHIT, TOLHEMAREROFRD
WMTLTHT AT T, GB Bliogé &,
GB LD BHTIHO Wa0 B &3 S 515
3, H (1961~1964) (3401 GB WUBIBRHESE I fiein
MDTRTER 2 8H L, % 12id GB WIER OB %
RHLU I HER B[00 & T A, TEERIOTERICIE
TAVS LRI Y 5 L2z, UTshD
T, GB LA EREOBREEIET & -1 ML A nf g
Th AT EDHWIL 2. Weaver 5 (1960) 1215800
B “Tokay” OMULMERHEES KGAy (5 ppm) T
P IULFEA E RS NS SOMBAUD BU AT
DL HTRENS (1984) B &4 b e T =)

i 7 FoOREICHT 2N Y YRBOEICONT 275

BLRTRAA o b e XU = A SRS U TIRALIEIE
BIOSRHET B C GB BB A 117257, il b 94.%
LLEORARE R HLC RIS LTINS,

GB DR R 2R T 28R 205 &, 20
R TFIEERAOREALE TR 1R & FREONAE
LEED 2 KBEBHMHSTRIT A L THA. BT
TEAR OIS TRBFIERO R KT H 5 B & <
WIRBEONE & BIEORBALIC L > TH L MCI NI
2, MFREaEROTHEHOMAELEENA, TRabbRES
FROBHICOOTH TR HEIT AT EWTEI.

I BTN SO BIGUT BId 5 SR 2 3l 5
&, Gustafson (1939a, b) RLTEHID FHEHOEL
auxin Zihths natural parthenocarpy & PFEOBHR%
{ITHENH R0 E RS RBLTWS. X
OWRHZFAT DD, AL FELVEL ORARER
Wi & ATRESSETOZIEING 351 2 FEHRO auxin %
RN LIZE A, RIS EL D 3L
@2t Uh ULFEG ARZHKBLT 2~4 8
[BiFE> &, auxin FOUIHRAFEDITH3H A2 THIN
UTET. Chdfie Bifo FiEicd h FEFRD
auxin ZEREAS WML 72729C, Gustafson (i
HFHTE (CRAD OEE iz auxin 250
TWADIZEHILTWA. F 12 Luckwill (1948)
k%ALY T D FFHRO natural auxin (ZFHTHE
FURTHRIN A E UTZ. LIZiDT, HARGSMH
PITEWNT I SHIEO FIHANT THFEA & Il 3
IHSY22121 O natural auxin BEFN TV A5,
FIFIEDS #1572 TH FHO FEEMW KRING B
DEVAS. X 51T Gustafson 137 K 2ICBNT 3

“Thompson Seedless” (O FIAFIMD auxin ZLti3FR
A& 2.74 gammas per kilogram fresh material §
DENTNBITH L, seeded “Muscat” T3 0.34 T
HUL Do & EBELTWA, 70 Nitsch 5
(1960) i1 seeded “Concord” & “Concord Seedless”
DOHMRIT 250T, B BIRfE 20 AR Y H
(auxin) ORI G DOHER & DBIR%2BIEL T,

“Concord Seedless” DIHIEMD “FEAITIE Total
auxin 7 HpS seeded “Concord” DF) 2.5f%%& L 14
L, 2 B Lo, Z2hTh I0HKET
seeded “Concord” L H FH UL KRTHDOIENS.
F 723 542, “Concord Seedless” T3 208
X D RERE RRLOBEA BT D, ZH LI seeded
“Concord” {T{ &-NT auxin OARpsigAL T, H
ROMA S HRERENICL 5NTZENIZGEP LI ED
NTVD. F IR ORIUTERR S N B L MR
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DWTUE, (Nitsch (1955) 235 7 K oo & U
T IAA (indole-3-acetic acid) & [flkfiz IAN (in-
dole-3-acetonitrile) & TAE (Ethyl-3-indoleacetate)
BEAENTVBTHS S &L, Wright (1956) 13,
# o Black currant (Ribes nigrum) OH4Cit
TIAA HJor TAN LdLmoRbt» 824 0, &5
ZOfic 100 indole JEHTIS HENB LWV S
2 DU BEDEFRITIZ T NS BFROLE B TTH 8
MV U T D L ENHERINS.

1. GB MPETERNTAES A LSRRI 5 i
BIRIIEDOIN, ZOFIFINIATIENR LTk P
URETFT2DBRLNT. TS IERMOM TIMRHE
H% A1, WA ERHETL AL {EN) % 526
Uitze s, ERZITHERNOLBEIIFHULETL
2. $5b 5, GB WUEILTERORKIHE I 2 L L
BELUD ST EDP S DITIEDT.

2. GB QR FOOBRHETE I ML ER - HLER) %2 P2
WU T8 A OIER S TTHINO H BRI [ 450 O U
B LHRRT, 5% UTTH2. iU GBUAED
RERDS FEFIERAES IO S 273 K F% R DOTH
.22 U, Z20{Nhic, 2EOMERRNZTZIEL 5
5ca@moi?§mw ZDWE, 1RO BH 2T
BIAEHIE L, RHEE T BRI T A C &
LI L 7.

3. FEMSEROIRITINT 5 GB OV E 2 %)
TAIYD, FITZ TR, 1 LoV RER
FERRDOMBRFRITEN 21 f2e oz, B>\ Tit GB
Mﬂi I % JETBMIZ: SR 5 B 6N sl

JRERIT I W TIRIB BT BB s IEE DI IR A ¥ L
< "”bb LAvts. T & AT IER 7S Bk f’-bjth;t
Ed, FAA CHERARIZIERL 5 2 T & S iT
2tz. UIzhs-oT, GB W & A Jks 5 z”va)JT;thoi
BB T LS DIEREN/S & ON AT B Z DA
RThHsLEEDLN, TabL, MEERNTRIEDI
BISTETTILM S VST, PR NS L 5T )
WhBLEDTH D

7R OIxd A GB OUBRIROHT, Fovx Ty
FRIEITES AR ELL U R 2 OEFESIH 2 1oric
F#i9 5 GB (100 ppm /KAWL OMIFPLPILLAE,
b MERIRIEARD 12 DBHTE 15 BV & A8
FRDIERDIZDOBHE 10 BHOUTR % FIARITH

EBL, 35T ORI E & TR OZE S 1)
ERRBINDANE LT T AT E RIS T LIZ. R
1T GB A3 MR AN 2 6123 DB oW T, GB ik
TERDOTERBIEAT S ﬁ'f'r‘r?f)/&(li 7L, ZDOFYS
B X OARUT X B RFIEIRIE 2 U WUBR L 5.
itﬂﬁ%wéohiilfuMP@ﬂﬁWu 1Y SN
s RO 2 L AETT R IL Rl 2 OTTEIC SR,

@*#ﬂt“%l;zﬂb#ﬂbt.CﬂuGme
TFIRIRDO AT B 5 MER & L TR BEDOBIRHETE & R
ZU, Fhtcd Z, WRHOHEIERITI YRS 5
W TH, 15 ORI/ EPHIEETERT T % il
UTHITEIRZNLLT 22 EWHSHTHDH. Thh

H%rwikMWMo@WﬁfCGBWM?W”H
RENTIAE AR IR LY HNA T &2 TiEd 5
ETETC

3BT, FI UL TS % GB RUEIERL SR
DR GE Pearson oy 2 FUM CRIBAMAMZEEHY
WWIETA28DTHY., Frrbe 7= =TI
FE UTH 2 HENGINT 50300, 0L S0 3 %
B (PZHTMNLZAGEY DT 2 3 o &FiimS T o h
7z,
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Summary

1. Inquiries were undertaken to make clear the action of gibberellins (GB crystals for testing
were kindly provided by the Japan Gibberellin Association) upon the fruiting of grapes, such as
“Delaware ” and “ Campbell-Early ” varieties, during past 8 years from 1958 through 1965. Treat-
ments with gibberellin (100 ppm GB solution added with 100 Airrol-op as wetter) were carried out
on the very young clusters through twice dipping at the date of 15 days before and of 10 days
after the full-bloom, respectively. The present paper concerns with the responses of grapes to GB
for the enlargement of flower-clusters and berries, frequency of berry set, formation of seedless
berries, hastening of maturity, and for the abortion of pollen-grains and of ovules.
observations were also made throughout growing processes in those artificially induced seedless
berries,

2. When the flower-clusters were dipped in GB solution 15 days before the date of full-bloom,
the flowering has been remarkably hastened, i. e, 3 or 4 days earlier than that of non-dipped ones.
When GB applied to the young clusters of “Delaware” before the full-bloom, the treated fruit-
clusters attained at the time of harvest to the significantly longer size as compared with controls.
In “Campbell-Early ”, however, anomalous responses, such as thickening, hardening, crooking and
twisting of cluster-peduncles have resulted with different degrees by such pre-bloom GB treatment.

3. When flower-clusters of “Delaware” were dipped in GB solution at the most suitable time,
which came twice at 15 days before and as well as 10 days after the date of full-bloom, seedless
berries were formed in the treated clusters with more than 959 frequency, and the fruits thus
obtained were superior in quality and well marketable as the new seedless grapes. On the other
hand “ Campbellearly ”, which was also treated with GB at the most proper time, could induce

Histological
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scedlessness with less than 5095 of berries per cluster, at the maximum, not attaining the level of
commercial usage as in “ Delaware ”.

4, Only onc GB treatment at the proper time of after the full-bloom could cause usually more or
less striking enlargement of berries. But the additional one or three GB treatments after the full-
bloom, however, could not increasc any more the extent of cnlargement beyond that of single GB
apllication. Experiments with “Campbell-Early ” could raise nearly the same result as that with
“Delaware ”. Sizes of seedless berries in both the varieties, however, did not attain those of normal
seeded berries set on the untreated clusters.

5. In “Delaware”, both the seceded and seeldess berries of the clusters treated properly with
GB were no less promoted in their colouring towards maturity, and the seedless young berries on
the treated cluster indicated that their Brix was increased but their acidity was decreased in turn.
Towards ripening the juice of seedless berries became to show higher Brix, and rather high acid
content in contrast to advanced colouring of their skins. Result of experiments carried out during
7 years showed clearly that the harvesting date of seedless grapes could be hastened definitly for
the period of from 12 to 20 days as compared with that of untreated grapes. The “Campbell-Early ”
could reveal quite similar results as those of “Delaware”.

6. According to the results obtained during 4 years by the experiment of “ Delaware”, the
number of seedless berrics per cluster induced by GB application increased significantly as com-
pared with that of seeded berries on an untreated cluster. * Campbell-Early ” clusters dipped in GB
before the time of full-bloom produced usually a number of small shot-berries, mixed with normal
berries, and much more frequent occurrence of shot-berries has resulted from the twice applications
of GB. But “Delaware” clusters treated with GB did not respond at all to the stimulus of GB for
the formation of shot-berries even under the twice or still more applications.

7. The pollen-grains collected from the GB treated flowers did not show any morphological
differences from those of controls, but their germinating power was more or less weaker than the
controls under the artificial tests. In order to determine the reproductive power of those pollen-
grains, untrcated and emasculated flowers were artificially pollinated with the pollen-grains obtained
from the treated flowers. Consequently, the percentage occurrence of normal seeded berries was
remarkably lower than in the berries from pollinated flowers. From such results, the pollen-grains
formed in the GB treated flowers showed clearly a certain weakness in their fertilizing power.

8. When emasculated flowers of GB treated clusters were pollinated with the normal pollen-
grains collected from untreated intact flowers, the rate of occurrence of normal seeded berries per
cluster attained to less than 593, showing quite similar state realized under open-pollination of those
treated flowers. 1t becomes evident that the ovules of treated flowers would show definitely the
weak ability of seed formation, and they could, in turn, produce a large number of seedless berries.
And moreover, without fecundation by pollen-grains, seedless growing could be induced on the
ovaries of emasculated flowers in those treated clusters,

9. To make clear the functional mecchanism of GB towards development of secdless berries in
“Delaware ”, the microscopic examinations were carried through extensively on the developmental
processes in the reproductive organs of treated flowers. The results of these observations revealed
that there could not be obtained any positive effect on the developmental defectiveness of male
organs, and that the treated ovules became to form more or less malformed embryo-sacs which
lack their major apparatusese (egg cell and polar nuclei) in contrast to the normal intact ovules,
Even though there exclusively occurred ovaries with normal appearance in those treated flowers of
“Delaware ”, almost all of them could grow up into seedless berries, not forming any one seeded
berry at all. So that the induction of seedlessness in “Deraware” by GB application would be
primarily caused by morphological and physiological abnormalities prevailing in the treated ovaries.
That is to say, the parthenocarpic development of ovaries without containing mature intact embryo
as well as the growing up of these ovaries into seedless berries, closely approaching to the size
of ordinary secded berries, could be brought about by the stimulative action of gibberellin.



Explanation of Plate 8

Fig. 13 and 14. Delaware clusters treated with gibbercllin.
A : Sprayed on May 13.
B : Uusprayed.
(Photo. taken on May 22, 1960)

Fig. 15. Growing Delaware berries treated with gibberellin,
A : Sprayed on May 10 (10 days before full bloom).
B : Sprayed on May 16 (4 days before full bloom).
C : Unsprayed.
{(Photo. taken on June 8, 1959)

Fig. 16. Enlarged Delaware berries treated with gibberellin.
A : Dipped three times,
B : Once, with 100 ppm gibberellin as postbloom treatment.
C : Undipped control.
(Photo. taken on Junc 19, 1960)






























