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Summary

1. In order to clarify the time of flower bud differentiation and subsequent development

in avocado trees (Persea americana Mill.)) in Japan, flower buds of the cultivars,
‘Zutano’ (6 to 7-year-old), ‘Jalna’ (5-year-old) and ‘Fuerte’ (20 to 28-year-old) were
studied morphologically using a stereoscope and a scanning electron microscope (SEM)
during 1979-81.

2. In 1979-80, flower bud differentiation was observed on November 11 in ‘Zutano’ and
‘Fuerte’, and on November 25 in ‘Jalna’. In 1980-81, the differentiation was observed
on November 9 in ‘Fuerte’, and on November 23 in ‘Zutano’ and ‘Jalna’. As the results
of this two-time examination, it was shown that time of flower bud differentiation in

the south-western warm area of Japan was in November in the three cultivars.
3. The stages and times of flower bud development were as follows:

1) No differentiation (flatness of growing point) ... late in October

2) Differentiation of flower bud (protuberance of growing point) ... November

3) Perianth formation, pistil and stamen primordia formation ... early in December
4) Anther dehiscence valve and staminodium formation ... middle in January

5) Pollen grain and ovule formation ... early in February

6) Carpel suture and floral formation ... middle in March

4.

In the south-western warm area of Japan, time of flower bud differentiation in

avocado trees was later than in deciduous fruit trees, and earlier than in evergreen

fruit trees (except loquat).

5. In 1980-81, flower bud development was inhibited for a short period by the low
temperatures of winter, which were lower in the avocado orchard than in 1979-80.
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Fig. 1. Spike of avocado (‘Fuerte’).
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Fig. 2. Growth curve of spike in the avocado trees
(1979—80).

Fig. 3. Avocado inflorescence by scanning electron

microscope (Stamens formed (x90) Nov. 23,
1980. ‘Fuerte’).
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Fig. 4. Development of spike in Avocado (1979—80).
1: November 25, 2: March 30, 3: April 27
A ‘Fuerte’, B: ‘Zutano’, C: ‘Jalna’
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Fig. 5.
Stage 1:
2: Predifferentiated (x290) Nov. 11
3: Differentiated (x350) Nov. 11
4: Perianth formed (x280) Nov. 25
5: Stamens formed (x170) Dec. 9
Br. bract Pr: primordial dome G: growing point

Not differentiated (x120) Oct. 28

Sta: staminodium  P: pistil

Cl: cleft in pistil
Da: dehiscence of anther valve Sty: style
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Differentiation and development of flower buds in the avocado (‘Fuerte’ 1979—80).
6:
7:
8:
9:
10:

Pistil formed (x110) Dec. 23

Anthers formed (x240) Jan. 20

Pollens & Ovules formed (x130) Feb. 3
Style formed (x140) Mar. 16

Stigma formed (x150) Apr. 13

PP: perianth primordia St:stamen
Opr: ovule primordia A: anther
Sti: stigma
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Fig. 6. Longitudinal section of avocado flower bud
(‘Fuerte’).
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Fig. 7. Growth curve of flower buds in the avocado
trees (1979—80).
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Fig. 8. Mean temperatures in the avocado field (1979—1981).

Sh, ThbHLONTTTEMRI R ORER SR ST\
fo. TORORERE IR ZL, 4 A ELUCEEIR
TN TIEBTER L .

FEOREHBIIE TRRTEY TH D, £MmEL
% 1979 FEOTEHEH LA D, BEDO 3 A0 HETOR
FEERXZEREL DD TRLL, TORCEERT
BhalLlce MEMTHET % &, X2/, 71
7, Y M OIRTHRBESETEEZ R bR, 1980
E0 DSl EOTEML RS, FEAEMARLLE. BU
T, HFORBEXAMEL D 1979 &£ 5 80 FFOFEIC
B LT, 1980 SEh B 81 EEDHHRRLEN T e

1 2

7 EH FOEFESLIZO T, Reece (12,13) 117 »
Y TR T 1940~41 4F,  1941~42 0 2 BT ic o
T “‘Lula’ & ‘Nabal’ i\, <7 7 4 vEFECHEIEE
LR, TEFEMEIE 2 kEFE T 10 B TA» L 11
BepHTh D EIRNTWB, Ff, Schroeder (14) %
HY T 4 =T IEBWT, ‘Fuerte’, ‘Mexicola’, ‘Dic-
kinson’ T, fEFoNL, FEEEZHEN,
110 A 10 BLETE, Buvdo T % 11 A 7 BLETTE
FEHEL, 12 BT s &L, T
112 B EHREEERRD, 24 THEHEL L #W U

‘Fuerte’

‘Mexicola’



109

7 A A ¥ (Persea americana Mill.) D fEES LR OBE IO WT

‘Spnq Jemop jO Isquinu 9yl Mmoys Sjelawnu uQm.—Omﬂﬂm *

™ ™
N ™
[SelN]
< -
S}
N N -
N N -
— - ™
NN~
eI
— N
<~ -
el
RelNaN]
— <t
- NN
— - ™

4 14
T 6§ € S

N ™
a o™
— <t

pawioj ewsig
pauioy 91415
pawio} ss[nao 2 sus[jod
PoWIO} SIdYIUY

powoy [std  (18-0861)

pauioy suswelg Z-uswr

pawIoy yjuering -ldxy
porenuasagiq
pareniuaiayipaig
[ pailenjua_yIp 0N

N ™M
< -
-
- AN AN
N AN~
-

9221 62ST T ST 1 81 ¥ 12 L € 6 92 922162GI T ST I 8L ¥ I L € 6 92 9221 62S1 T ST 1 81 ¥ 12 L €2 6 92
ady ae] g9y ue[ 09 CAON ‘PO 1dy  CIB]N ‘9 ue[ '09( "AON ‘RO idy

‘qeq ‘uef ‘93 "AON PO

s1ep Buijdwreg

S SV S §
TS

< -
o™ N

€
I
1

el
- - o
- AN AN
[aNar]
-
— <
-
-
o o
o -
— N
— o= o
— - ™
AN

¥
TV
S T 6

- <

pourojy ewdng
pawioy 914318
pauwLIoy s9[nao 29 sus[jog
pawio} syIuy

pawog ustd  (08-6261)

pouLIoy suswels  [-judwr

pawiIo} Yiueld g -L1edxy
perenuayIq
pajenjuaIegipaig
*§ PoIElUSIoHIp 10N

aN M
N ™
—
— -,
N ™

-

LG €T 0E 9T ¢ L1 € 02 9 €6 6 S 118 LZ €T 0E 91 ¢ LT € 02 9 €2 6 G2 1182 L2 €1 0€ 91 ¢ LT € 02 9 €2 6 ST IT 82

ady Il ‘qeg Cue[ 99 AON ‘PO ady IR 'R ‘ue[ 09 ‘AON ‘PO ‘1dy

‘uel 93(] "AON ‘PO ojep Burduweg

CIRCI | eupef

ouemy Jealny

(191SN[D J9MO[f [BUIULID)} JO Pnq I9SMOJ ISIL)

" 1IeN g, pue BU[E[, ‘OUBINZ, "AD ‘OPBIOAER Ul JUSWAO[9ASP PUB UOHENUSISJIP Pnq Iomol] I d[qe],



110 # AL - EARSUIK RS

Twb, %7, ‘Dickinson’ 1w 2oWTit, 28 7 BIZTE
FEMMEL, 3ARHBTE L EHE LT 5,

KREBRDE 2 KT LOTEZFEOTEE L, AER
FEEBLT, Ax/° N1 B 11 H~23 H, ‘v’
211 23 H~25H, ‘7 =AF 211 A9H~ILHAT
Boto Enb, BEREOTEHN ¥ o EFEMuT 11 A
LH~THTHY, Bk (12,13,14) 07 =Y £, HY
7 3 =7 OTEFEMMEINC B LTI 30 HER T W %
ZERE LR

TEEDFEFIZOWT, Schroeder (14, 15) 1% ‘Fuerte’
BT 10 A LAIESEN S EL, 12 Xh4AET
BATEL, ‘Zutano’ 122 ANnH4 HFTHETHZ & %
WEL TS,

FARWECR T BIEFOREX KL THD L, 1979
D 80 4E TORFEDORBF RN LBIEFCHEEL, 12
BFACIMET RO ER SR, 3ATA»H4
AEREHFT, BEERINGELIESRIER L T W»
Fz. LavL, 1980 %45 81Tk 1 A LTk
Ve OBICE LoD, 20, 3ATEET
FI3HATEFEORBIIIZEAERZLNT, 4 A>T
M ORERRINCEL, EHR0%ERE & Tw b (Bl
x)., ZOEBOMEBIESKCRT LK, & <K
1, 2ARRRERTHoDEELLRS.

BOEDOEA, EFEMED HBRERE L THHL
HOERCER Lo, ER0ENE TRIPMELE
EF5. Lo, BB ARA~6H L/ &g
D, BV T xA=7 X arAMUEBENER, BHIEY
RAME L f B, HBEMO T A7 PR HSETERETS
BE, BHEOREVLDEROFELZTLT VD
tEzZ bhit.

FoETIE, —BCEERBOEEX8 AL~
=k vrote A (1,4), 7 Fvixe AFH 65),
AT ATEH (17,18), YV v=x 7 Aha~8 AL
(23), #v bz 7 BE~Ff (22,23) wrh%t h it
FAMEL, ZE CIIBIETERSER L, TE3Fo bk
T AU ERRECHET S, FREBOY vy v A
%3 BR~T4 (7,8,16), #+V~7 1313 Ah~TH
6), €7 Aa~8AFH (11) witFraotl,
MM STERDOER E T2, 3MHARMELL, ot
DL E T 2 AN NS, Lo T, WRREE
R EERBIC A TIEZE A L ELIRT CBATEIC 2 itk
HELTW5,

HOENT T B 7 KH FOEFNMMEORE L L Lo X
5 I RBHEOEF MR R L TR D &, 7S
FIRTEERB X vEL, howREM L 0L, T,

TEHENELIAD STEB DR £ TR 1 B & &
L, ZOAREERBICEL LTV X 5c@bhi.
] k2
iR RO BEECHKEO 7 A FEHY, 1979
~81 & T 2[ECht» T, {EFEDHE « BREIWCDOWT
ERTEMEE R OGEEE TS 2 A\ OV RBERE LT

27,

1. TEHEOHEENT, 1979~80 1Tk \» Tk ‘X%
2% 72T AILALILH, ‘YeaAd X11H25
HChots 1980~814ETIE ‘717 H11A9H,
AR, Uy RILA2BETHoR. 2[BDOH
FxH UC, BV EOEEEMIC KT HIEF AL 11
AERHLTEHERRINI.

2. SEM % Fl\WEREZMIBIR AT iR, 74
B FOREFOREREL KOFEAT -G AHZ &

WTET.
AR - Kok 10 A TH
ERAIEE - TEF b 11 A
TER TR « MEMET W FFETRL 12 A k"
B <A, IRHEST VIR 1 AFH
TEMRL, RERIZER 2 AtA
DS, TERRTZR 3 Asa

3. HAEOWEBEEMICKT 57 A h FOTEFES b
i3, BERBX DEVY, EERES (E7ER) Xb
B, HMed BIERER F TORB T BN R Z 0
LT

4. FEHOKIRIL, 1980~81 s\ T ik 1979~
80 LB L TRRE AL, £Okd, 7HEH FO
TEFRILHOEEIT X - TRENER L.

# B AERVERT AN, HELHEAY
BRELTEGCIESBECRE#ELYE LT+ %
fo, KRR SR 22X o I AEEF T R=1E 4
RS HEAR L LT ET.

51 B X &

1. BANNO, K., S. HAYASHI and K. TANABE.
1986. Morphological and histological studies
on flower bud differentation and development
in Japanese pear (Pyrus serotina Rehd.) J.
Japan. Soc. Hort. Sci. 55: 258—265.

2. {LAfEH. 1927, REoEF oI CT &
L, 2920 111—121,

3. ILEfEHE. 1928, BkDTEIFA LR O FE st
WT, ERE 3: 875—982.

4. JLREERE - K= 1930, Bk, BLREOEFS
(LRSI T B | B¥ASH
323: 63—87.

5. [LEHHE - INEERE - NHIESC, 1952, H&EOTE



10.

11.

12.

13.

14.

7 X » ¥ (Persea americana Mill.) o fEHF LR OEEHIZDOWT 111

FoEROIEF OB BT, HFHE 21:
46—51.

HHEIER 1974, # Y — 7 OBTER:E BT 55k
BEROTZE. B)IERBIH. 24 1—46.

FHEFR - FEETEHE - REFWMWE. 1958, BEMNERM
DORRfEsE RT3 5H% (B 1) TEFEDH
LRl oWC EFHE 270 94—100.

PFHRF K - BEETLIE « KIEFRE. 1958, BIMNHH
DFFERERFIEICEIT 2% (B 28) TE3F0y
LRSI C DT, 24, 27: 249—255.
FE EBLABA - (UEFR - BESOKRES 1982, 7 A D
FOFA LHEBN. BRE 57 (11D: 1394—
1398.

HEEE 1939, BRI L7 AN ¥ AR
BT, 162: 1—46.

KEFIESR « IARARE - BARZEER. 1948, BLIBEDTE
FoeihcptvC. EFHE 17 100—110.
REECE, P.C. 1942. Differentiation of Avocado
blossom bud in Florida. Bot. Gaz. 104: 323—
328.

REECE, P.C..1939. The floral anatomy of the
avocado. Amer. J. Bot. 26: 429—433.
SCHROEDER, C.A. 1951. Flower bud develop-
ment in the avocado Calif. Avocado Assoc.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Yrbk. 159—163.

SCHROEDER, C.A. 1952. Floral development
sporogensis, and embryology in the avocado,
Persea americana. Bot. Gaz. 270—278.
BAERED, 1978, 4 v Y EOEBEHEICET
LEAEEE. Mz 10 (10): 757—762,
BEER, 1979, 7% OIEFHB L bOTCRED
FB. EFEHE 9: 157—169.
BEEER - AEREL-RE . 19800 ¥ D TE
FORF BT U (E 4 HOEAETC X 578
B RERE. B¥ES. B55F% : 66—67.
Heg— - kA & 1980, XFEEETFHEBE
— YR BHERE—. p. 1—282. #IAEE X

.
BEEE 1975, 7AS FOREOTREE. Bk
E. 50 (11): 1407—1408.
FHH. 1980, BERBOEALEH g o w
T, BVEEEE 24: 82—89.

WIRH=. 1982, EAEBEEC X 54 v + vIEHH
fboEzE IEEAKSH 39: 15—18.
M= 1985, EEBTHEMEIT X 2HERE

TEFEOHREHRHE »¥, Vv, BEFY, v
FUeoWT, WEARRE (B%) 9: 515—531.



