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Difference in Flowering Response between Mango ‘Aiko’ and ‘Irwin’ Kosuke SHIMIZU!, Kentaro TATSUMI? Naoki
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Abstract Recently, mangoes are cultivated in various regions in Japan, but domestic cultivation still depends on one cultivar,
‘Irwin’. ‘Aiko’, a new cultivar bred in Kindai University, is characterized by larger fruits, less pulp fiber, later harvesting time than
‘Irwin’, and expected as an alternative cultivar to ‘Irwin’. As ‘Aiko’ has strong biennial-bearing tendency, it’s necessary to clarify
flowering characteristics to establish a cultivation management suitable for ‘Aiko’. In this study, we investigated the effects of the
previous year’s fruiting and the number of flushes on the proportion of reproductive shoot. Furthermore, the expression profile
of MiFT gene was analyzed. The results showed that ‘Aiko’ has lower floral inducibility than ‘Irwin’, and that the previous year’s
fruiting strongly influenced the proportion of reproductive shoot in ‘Aiko’. In both cultivars, the number of flushes was higher in
unfruited branches than in fruited branches. The proportion of reproductive shoot in ‘Irwin’ was high regardless of the number of
flushes, while that in ‘Aiko’ was higher for branches with more frequent shoot expansions. MiFT expression was hardly affected
by the intensity of crop load and was higher in ‘Irwin’ than in ‘Aiko’. In ‘Aiko’, it was shown that it is important to secure a shoot
that has flushed more than three times after pruning. Thus, the cultivation method like intentional biennial bearing method, in
which productive and non-productive years are clearly distinguished, should be considered for ‘Aiko’.

Key words: Crop load, FLOWERING LOCUS T, Fruiting, Mangifera indica L, Number of flushes
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EhTwad (CF, 2011). ‘B4 2RELTEET
5729121, “BAL OFAE - MFEREAHS 2L
T, WU EHEE ML 5 2 ek on 5.
2 I -DOfERIFKEICE > THFE IR S
Florigenic Promoter (FP) & #rffiifl THE & & &
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Lo ThHIHENhTBELEZ 5N T35 (Davenport,
2000; 2007). ZHh % T2 Nakagawa 5 (2012) 1%, ‘7 —
T4 5 aAq X+ X+ O FLOWERING LOCUS
T (FT) &1 DOF—v 0 Td b MFT % HEEL,
MiFTHFP & LT EHHLTWAZ E/RLTW5, &
7z, WY — X VICEHERBDL ) o -8 Cld SR~ 5
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DIFNIEEREIIZ &K 2 MIFT RBIEOWD TH 3
L LTw3 (Nakagawa et al., 2012). v 2w 37
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7R TIE, BRAERSR LTV 4D 12250,
DOWERILARELERAMEZE A /-5 2T, wifED
T FEDA MER T E 2 OB IR BB ERETE A R K
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74 Y AF 8 AN, EAD 139 H MR SEEL D
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BFEFRRC BAD TREL, T—wg v TIEASSE
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Table 1. The effects of year (Y), branch type (B) and leaf/fruit ratio (L) on the proportin of reproductive

shoot in ‘Aiko’ and ‘Irwin’.

Proportion of reproductive shoot (%)”

Cultivar ~ Branch type* Leaf/fruit ratio
wp 2017 2018 2019 Mean
(three years)
60 24 + 12 12 + 84 38+ 11 24 +74
FB 40 31 +11 37+ 14 46 + 13 38+ 44
Ak 20 18 =34 33£15 84 +52 20+ 7.1
0
60 85+ 45 78 279 99 £+ 0.8 87 £ 6.2
VB 40 70 £ 11 80 * 6.8 89 + 9.8 80 &+ 5.6
20 70 = 8.1 78 +£3.8 72 £ 12 73+ 26
60 76 = 15 78+ 75 70 = 13 74+ 24
FB 40 81 9.8 100 £ 0.0 63 £ 18 81 £ 11
Irwi 20 80 = 15 97 £ 29 57 £ 22 78 £ 12
rwin
60 93 £ 2.0 82 £ 5.8 100 £ 0.0 92 £ 5.1
VB 40 93 + 6.7 97 + 24 100 + 0.0 97 £ 19
20 78 £ 22 97 + 2.7 97 £ 2.1 91 £ 64
Three-way ANOVA
Source df Aiko Irwin
Year (Y) 2 n.s.x n.s.
Branch type (B) 1 wE o
Leaf /fruit ratio (L) 2 * n.s.
Y X B 2 n.s. o
Y XL 4 * n.s.
B XL 2 n.s. n.s.
YXBXL 4 n.s. n.s.

“FB and VB represent fruited branch and vegetative branch, respectively, in the previous season.

YMeans & SE (n=3~5)
¥ P< 0.05; ** P< 0.01; n.s. = no significance.
ANOVA was performed with arcsine transformed values.
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. The difference in the proportion of reproductive
shoot by the stem type of the previous season.
FB: Fruited branch, VB: Vegetative branch.
Asterisks denote significant differences according to Stu-
dent’ s t-test (**, P<0.01; n.s., no significance).
Values are means + SE (n = 13~15).
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Fig. 2. Distribution of number of shoot extension after
pruning in ‘Aiko’ (above) and ‘Irwin’ (below).
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Table 2. The difference in the proportion of reproductive shoot by the branch type and number of shoot extension.

Proportion of reproductive shoot (%) in each number of shoot extension

Cultivar ~ Branch Type* Year
0 1 2 3 4 >5
2017 16 15 76 38 — —
FB 2018 100 2 0 — — —
2019 17 24 60 100 — —
Aiko
2017 60 51 73 82 85 100
VB 2018 100 29 63 84 88 89
2019 — 77 83 96 98 100
2017 65 82 89 75 — —
FB 2018 100 93 100 — — —
. 2019 40 96 — — — —
Irwin
2017 100 100 95 100 100 —
VB 2018 100 100 97 95 98 100
2019 60 99 100 100 — —

*FB: fruited branch; VS: vegetative branch
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FERA R BALD 12BN TIE2~100% & KX A
FHL, FFIZ2017 4, 20184128 - & B HEA @A -
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2~ 15% & Hsd TIEAEE TH - 72 (Table 2). —J7,
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He AR L 72 (Table 2). T D& 51T “BAD 135924,
TOFRYHRBIE DA 75 < FEREFE R iR 23 &
B ), AREFRC B O TIHR M RBE A L T
TERER A R E L 5 BAEAIN A B N7z,

MiFT SFORBEORERER
MiFT O BLEIE, WiEfEs $ 14FEHICIT 12 A2
51HIZAFTERL, 20#% 2 Hlch 3 Tid L7
A, CBHD ORBIEIE T -4V EHARTEL HE
® L7z (Fig.3). EREHEDOLEIZX S MIFT #Bl &
NOEBIFEAEALNT, B THEREHEN
2O CH TP RBEME S & > 20 A R L Z2IT6E
WoNEhor 24EHIZIOAE 1 HD 22 FDH
VTNV TTH TR, MIFT BEEIMKEESZO
1A 9 HEARTHML T2 00, ishEe
LHIEL DKL Ko7 (Fig.3). DLEDORERLD, 5=
APk WTE ‘T =1 Y LRI RIREE %
MiFT ORBEPENT 50, ZORBEIL 7T — 7«
VAR ECIEMMETIEMEICE E A Z LS 0L
557,

z ¥
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Fig. 3. Expression profile of MiFT. Above; From Sep. 2016
to Feb. 2017. Below; Sep. 2017 and Jan. 2018. Rela-
tive expression was analyzed via qRT-PCR and nor-
malized to MiEF expression level. @; Irwin-leaf/fruit
ratio 60 (I60), a; Irwin-leaf/fruit ratio 40 (140), m;
Irwin-leaf/fruit ratio 20 (120), O; Aiko-leaf/fruit ratio
60 (A60), ~; Aiko-leaf/fruit ratio 40 (A40), [J; Aiko-
leaf/fruit ratio 20 (A20). Values are mean = SE (n=5).
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v’ % ‘Kensington Pride’ TIXHi#HAED % 4 T2k 3
WHAEFLALEZTIENIEARNL, ZTOXD KiEN
IEMFEOBENREIC L B8 DE LTWA. B 1
IR OBERRHFAE AR THR I N MFET
ORI T—2 1 ThHrEIhh T3 (A
i 5, 2001) A%, ‘G 13BE A 50 < REHCER 2
ETHOBREBRELRL TV E LTS T
% (B, FAME). BAD I THIERE IR TIERE
FAEMEL 5 BB, FRPEREHDO L A
ENBENWT NS ‘G oINS BT D&
i L CORMETh B LeEL N T, “BAD
IZBEWTE, NEFFIC LT R R D 1~
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2 MO K TIRAERE R AE LKL L & DS AL N7z
(Table 2). ZHIUZKL ‘7 —w 4 ¥ TIE, HEMRK
2 1~2 [AlOF T & fERRERIEE <, MR o b
DG & BRI RIS & 2 IERUREAE IR & 0
Aoz BRI T =g VT B TR B
<, AREFERIZIB T 2 WEZOFMHEREIE L W\
fdir A d 5 (Fig. 2). #->7T, “BA OAREIFIC
BOTHERIZ 1~2 1 L 2R Uk h o 72k s
DFMETH D EEZ 6N, 5 Lz T e
AR T BN BAL & T—Y 4V TRESTH
EHZ N WIS, iR 3R EMET S XS
BEND D DR TIRBFEOMRBERNEL B L
N6, FH ORELEFEDZ®IZIZT S Lmnt
D F—E BOEIRHOR 2 BB & HERs 45 Z L 23
HThsreErohs.

=gV Fvrya— RO T T
LCHEAB T, PRERMBELICKWSTETH B Z & 251
5% (Dambreville et al., 2014; Knight, 2009) .
AWMFRIZBNTE, ‘T—7 4 TIEEFEDOHKED
AR EDRIC & & FHERRBELENFE L, E8EZ
RFVFETH B Z LRI .

MiFT DB, B4 LR T ‘7—v 4 v
DM 2 EHETE D 5 7. v T—=12FBWT MiFT
OFBUIMEINC & > TiF# & h 5 FP & L THERET %
ZEME, Th62MMEIZETBIEFREEDER
& MiFT B DENC K > THE U 2 iTREME 2RI X
Nz, ZO/RICBEL TR, 5%, BeamiEE
TAERE R A & MiFT B & % 4 5 2 L1
SOMHENIZENBETHAS. 72, 1 HD MiFT ¥
BEAmSEE & 1FEH EART24H T2 5
72. 2017 E9 HA 5 2018 -2 Hic 2 i) T ‘&40 O
MiFT BB & %A L 20O\, BHEED
=2 22017412 HTH D, 201841 HIZ» i T
MiFT #BEPRDP LT BZEpmEaNnTnS (&
K5, 2021). 2016 FF L2017 EDIH» 5 11 A
KETOD3 » AMNZ 20C LU T2 88 U 7= R SRE %
Wigd 3 &, 2016 4F & FoNT 2017 4E T4 250 Hi &
& ->7Twiz (Fig. 4). #- 7T, 2017 1213 MiFT
FEBUZ B s AR NS R S BE L 22 72918,
REOYE -2 080 E D 1 AICiE MiFT RBEEMME T L
TWETREMEAEZEZ N v Y ay I h vy Tk
RERIZEB % 11 HO GFT BB & » & BIEDORTE
¥avHld 327 LAHE IR T 52 (Nishikawa
et al., 2017), Mo v+ VT 12 ADORBIED
BT 5 Z LRI 5 (Iwasaki ef al.,
2019). ~ ¥ I — Tld MiFT 38L& & fERR 4 OBt
EERTETFIVIET SN TN, Fig 3 4
JETHC MiFT J8 8l & fERESe A 3 4 Uik 4 2 BRI 13,
RS ZE L - T v 7Y v S & 3R E
L CREHEDIEEZTINETHAH. AR TR 1
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Fig. 4. The difference in the cumulative hours bellow 20°C
between 2016-17 season and 2017-18 season.

HORBURD A% ol U CIERR A & OB EZ#R U 5
ZEidEychnwEBEbh s,

BERIEPPGRIZRIETREIIONWT, ‘T—v 1V’
TIIATEORER IS BEDOIRITIF L A EREL
2, AL CIEREAHOEEIZ X0 FRESRSR
ALzeWEieshTnsd (XFE, 2011). KifETd
TR CIIRERAME L (5 B L AERITEA R
WATAMERAS NS, TDEIIT B 120
TRERAMHOZFE L RERICHET LI Lp
5, WEAED-ODIIGEY) s ERESEELERL
FZibhb.

XE (2011) 1F, FAL CTHREMELLTVLOIR
U RE % 0D B2 I A3 Y 72 30 BHAE D G SR BEES & 75 B 7
RORFEPENFE L ENZ B Z ENEHTH B
ELTWBH, RIFFROMER, W@ Th <
PR OB EBE S 2 Z EmEh, B Ok
TEAEFED 729 121F 3 ILL B R U 72 55 R REAE O R
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