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Fig.1 The appearance and section diagrams of abnormal and normal kiwi fruits
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Fig.2 Changes in longitudinal (A) and transverse (B) diame-

ters between normal and abnormal kiwi fruits
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normal and abnormal kiwi fruits

ANF/NG PRI R E B HAEP<0.05/KF 227 B3, TR,




2162 T A P )

fiEAE; B AR REARAAERFAE 1200, KT 1k
HAR(ALE).
2.2 BAEHEREL BEEIEFIAANSHERETK
TRCBRBERE R SR B LR P IAAR A S
BERALIEATTR . IEHERMEERAEILG1S d
IAAS B2 5 W3, £ H ARS8 & 2 2 7 (8
4-A). feJa15 dif, B R P AN 2 1
AITAA, 11 [F] 3T 15 R P -HTAA S B IR
(B4-B). FIXTIEH R E, 16)a15 dimfZz R
EAIP I IAA S &4 8% BT, B b g
R (E4-B). FER SR E HIA-ANHY, 15 AR
TERAFTAA R A T P, H =2 e,
EAEJE 1S dif I R MITAA S B 2 KT A,
FEJE 165 dita 2 2R Hh AT 5 B A =4 (4-B) .
23 BRI A EIREFCANNH ST EEN
SRR R SR B AR GAI G 5
EANIESHR. 1e)a15 diIER KA R N
GA & 25 3, 1M HAl %% Y10 2 2% 22 5 (1A 5-

8 a DIE"I%"% -mﬁﬂé%
~ 7
E 6 b b b b
:" b b
I?D 5 c
&4
I
4 3
é 2

1

0

15 60 120 165
AL 5 Rt i) /d

8 . o =IEf eHi = Wi
o 7
= 6 h c.
T 5[ e
= X
i
4 3
é 2

1

0 15 60 120 165

e JE I Al/d

P4 Bropepkme e R 5 1R SRR B i A
IAAE B (A) 57747 (B) AL
Fig.4 Changes (A) and distribution (B) in IAA content

between normal and abnormal kiwi fruits
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Fig.5 Changes (A) and distribution (B) in GA, content be-

tween normal and abnormal kiwi fruits

A)o MRSERFRFBAL A A, FL)515 diT B 3
HAFEMPGA, S EWEES T IEF R, BHLEN
iy B o e (JK5-B). X —ia A H5TAA L,
RO W A AR K SRR
AP AT, Bk b, SR IAGEE 15 d)FIRR
HIAAESE 165 d)m TR P FIGA, & & 2 2 T
a6, RS R B R I(TE R 60~120 d) GALZE R AT
WO, IR, MAEJE15~60 d, 1EH R
GA, &[T AT AE RSN, T A2 SR SR 8 i A,
MAESE120~165 d, T A T [ H iR % 7 (1 5-B) .
2.4 BRI A BEREFABAMNASHSRET K
MRS B LR ABA K A1 5 & B AR (E
6)&, BARIESE15 AR ABAR & 3% = T HAth
I3, 1H X AETEf5 60 diF IE 5 JRERR T SR P4 1) 7
AR 2 7 (K6-A) . MABATE B2 Y 43 A
B, ACJE15 i I SR A B T R
ABA, Ti{EJ560F1165 difjmyfE R ABA & &
i EAEJE 15 dif Wi R P ABA & S R R B




B SRR PR S IR 3 S S B S RN E F IR R 2163

4r oEHE e WEE
_.'?0 a
& 2l
#
g 1t o b b b °
) ™

0

15 60 120 165

)5 i IE)/d
4r olEd =IEfU e s E

0 |_L|

15

ABA% B/ng-g' (FW)

. d
fz | ii ﬂ
b [ n ﬂ LIS I
60 120 165

& J5 I TE)/d
Ko Bpipekma R 5 1EH SRR i i
ABATE(A) 5 70 (B)A&Z 1L
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tween normal and abnormal kiwi fruits
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6), M7 13 IR Th AT REABARIE FH BE R
o BI S BRAek B e DR R IR 5 SR I S B £
THFIA R LI MABA S & 53 = T i, ABA
I3 AT R AP RPN S )20 90.56. AH G
SIHTHER I, TR R S ABA S B AL
PRI B OSSR, RIABAXS B Jk
Tk R e K BA R MmIER . SRR ELR)
At F b, ARk — )N R S A & &
IABA (FMe %551999; Hl472015), [RIFERE R 1 i
WREEABA GRS A K RN o I il 78 B %
(Fragaria vesca) W HIESCABATE R LR E
AR A MG AEKER, MK R RA R
HE IR S A T (Lia0%52018) . (HWH I L3R

EQWiY 2T N S BUR e W 2 A M E N B EPS )

Table 1 Correlation analysis between fruit shape and endogenous hormones during kiwi fruit development

AR R Piz i R IAA GA, ABA CZR
Mt 0.877" - - _ _ _ B
ESIZE 0.199 -0.276 - - - - _
IAA —0.264 -0.099 —0.437 - - - -
GA, -0.164 0.088 —0.634" 0.955" - - -
ABA -0.871" -0.818" -0.019 0.088 -0.037 - -
CZR 0.464 0.444 0.132 —0.158 ~0.100 -0.113 -
IPR ~0.100 -0.101 -0.085 —0.106 -0.108 -0.218 —0.899

UFIRIE0.01KF (AN L B 2 M1 R AE0.05 K (S b B AR 5% T
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Table 2 Correlation analysis between fruit shape and endogenous hormones distribution during kiwi fruit development

AHIR R Wiz e RIEFaH IAA GA, ABA CZR
Mt 0.877" - . - _ _ B
ESIZiE 0.199 -0.276 - - - . _
TAA -0.667" —0.462 -0.226 - - - -
GA, 0.386 0.268 0.096 -0.261 - - -
ABA 0.267 0.086 0.158 —0.432 0.508 - -
CZR 0.61 0.382 0.243 —0.800" 0.569 0.652" -
IPR 0.200 0.065 0.202 -0.243 0.171 —0.137 0.407

B, ABA 5 %% Ati(Lycopersicon esculentun) 552 ks
I JiZ KA 2% (Gillaspy51993; #11:452009), 6=
ABA 1) 545 A 5 52 AH X6 #5078 (Nitsch%62012), RfI
ABAF (i #E T nh B S AE K IME L, 3R T ABATE
REK R E RS RE LS. ABALIA
I S BRI RE SR S AR K AT TR — P A

o W T8 SR 2 R R, FEBRE B SR Sk
B HIAAFGA, & & A W R & (B4
F15), X 517 NG FL LS R — (7 £:59552000). 1
B P RIRE ATt 2 W TA AR GA 6 15 5 B 455 o
B S R B W [F) RO (Kang 562013) . b
LS5 (1999) 388 3o 56 0Bk 3 S S A N R ER 1
W5 KD, A A — M5 SRR R GA, B RE B
38.6%, IAA S B IRIF/9.3%; [Fl it F GA, FAITAA
AT & LS SR SR P AR (R A52013) .
AR 2B T, ITAARIGA 35435 B9z FL %
B (SeymourZ52013; McAteeZ:2013). ASHF 78 H 5
KRR R L GA BB 5 R R R B3 1EA
K(FR1); RIGA & & 1F 4% R se iz SRR
Eefil. fEF i, GA Al 8 K B 48 $(Chenss:
2019), {H 3 Z & i (e gk RS9k m) K Sk SLHL
(BRAEEE2009); T A 7t A Be 32 B R 4 SR 5
Ve S AR IPZ (=5 S P v & s 1 4 73 O el S
PR WL RAE R B R PR TR ERT
— (&), TSRS STAAT S A AH K (£2); 7T
REIAA 5 GA 2 M AA/E— e WA EAE A . dntE
R R SIR E AT, TAA T BE 3R A2 A 1,
MGAESEHNAL I N, [F A TAA W] DU e i
TR R GA AV E AVE 575, et
R A K (Liao%52018).

Y i 43 22 25 25 (CZRAIPR) £ K s bk %
F15 dji — BRFFEERKF(BITHIR), IX 575 %
5 BBk R RIRE 7 4 SR — 3 (05 4:39462000), AT
REEH TAEJE 15 A s O e s i > 245 72, 4m R
Iy RN R IR BEEAR fS 5 A, B SRS
iy 34 2 i B (7 4 59%52000), H HREIR A8 Bk
WERRAEAL 530 dH I T 41 i 7y 24 vy 0 (B I 2. 55
1994), iX 7] §E 2 g PR pl SR H oK I R Rl 2 —
(e K HE252015).

IbAh, IEH AR, RERIEAR RIS K
B B R (Watson51993) . {68 BLIECHL 5 1]
B E S BRER R TEFR S, H IR A WY
R(EESLEE2018) . 4 W IRAE B bk 28 K i i
100 mmtf 5 i FH 100 mg L™ GA,A] i 35 fR A% 3
RSMAR, P TR R #E (Burges51990); {H AL ]
F1200 mg- L' GAWEAE AN T 4k B e bk ey 71
R (FE R B G TF2003) . BRI T Rk
TV SR B 70 R 3 — 00 EURE I A 2 fif 381 A AE 2 23
AT AR AL B 1, 13— 2D i DR A ok e T2 SR
IDTNES AE LIS S ST &
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The correlation between the dynamic distribution and content of
endogenous hormones and the Kiwi fruit shape during ‘Guichang’
fruits development

LU Min', HUANG Yaxin’, WANG Guoli’, AN Huaming"”"

!Agricultural College/Guizhou Engineering Research Center for Fruit Crops, Guizhou University, Guiyang 550025, China
’Kiwifiruit Industry Development Bureau of Xiuwen County, Guiyang 550200, China

Abstract: Actinidia deliciosa ‘Guichang’ is the main kiwi fruit cultivar in Guizhou Province. In recent years,
the increasing occurrence of abnormal fruits has seriously undermined the fruit commodity rate. In order to ex-
plore the possible impact factors of abnormal fruits, kiwi fruits were taken at different developmental stages as
materials in this study. We measured the contents of multiple endogenous hormone in normal and abnormal
fruits to determine the alteration of their contents and distributions among different sections of the fruits. Our
findings showed that during the entire fruit development, no significant difference in vertical diameter was ob-
served between abnormal and normal fruits, by contrast, the transverse diameter of abnormal fruit was signifi-
cantly enlarged in comparison with the normal ones. As consequence, the fruit shape index (<1.2) of the abnor-
mal fruits was decreased than that of the normal ones (>1.4), which suggested that abnormal unexpected lateral
growth may occur at the young fruit stage. The contents of IAA, GA,, and ABA were dominant in relation to
other hormones. In addition, the contents of IAA and GA, were significantly greater in the abnormal fruits than in
the normal fruit on the days 15 after anthesis, whereas the content of ABA had no change. The fruit shape index
was positively correlated with the content of GA,. Both the fruit vertical and transverse diameters were nega-
tively correlated with the content of ABA. Moreover, comparing with the normal fruit, the contents of GA, and
IAA of the young abnormal fruits increased significantly in the sections of middle and flanking sides, where
greater changes were observed in the latter region. The ABA content of the young abnormal fruit was increased
in the middle but decreased in flanking sides respectively. The correlation analysis demonstrated that the distri-
bution coefficient of IAA was negatively correlated with the fruit vertical diameter. Collectively, our data sug-
gested a clue that the changes of endogenous hormones, such as ABA, GA; and IAA in young fruit may con-
tribute to the formation of abnormal fruit in kiwi fruit of ‘Guichang’.
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