creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86t AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Metok ELIChH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aeles 212 LWS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

g
4
o

o

ol

o 3 3}

)

o

3

g

2016



7
4o

-
E
IH

e

6

2016\

N

-

o}

e

—

L
o

oF

—_—

~<H

oF
oF

oF

oF

o

6¢

2016\



Fruit Quality and Vegetative Growth Response
to Canopy Management Practices in ‘Jecy
Gold™ Kiwifruit

Chan Kyu Lim

(Supervised by Professor Kwan Jeong Song)

A thesis submitted in partial fulfillment of the requirements

for the degree of Doctor of Agriculture

2016. 6

Department of Horticulture

GRADUATE SCHOOL
JEJU NATIONAL UNIVERSITY



Rl i
A D S At il
LISt Of T aDlOS oo vil
LiSt Of FigUIES oo X
L R 1
Ol B 3

L A AT o 5
1. Zckefjo] dubAol Ae]-AEN EA 5

2. 719 Apue] st AT oA W FA S EA 9

3. % 37 JATE A 2 A RS HEE 11

4 Ol B B 14
CHAPTER I : ‘AA|ZE’ AHclefo] Bl EA Bi5l} 54 & Ohr o|& .. 20
A DS A, o 20

L A 21

2. AHE B B 23

3. Al T Ll 25

4. O B Ol 35
CHAPTER 1: A% F=7b ‘RAIZE Aiele] 27 A% 2 3 B30
O] R = B 37

A DS Al o 37

L A 38

2. R B B 39



CHAPTER II: Zuxo] A4 wat A717b ‘AABE Ackeo] 54

Mg gl JRA ZAO| O]R]= F&F 59

ADSEIract oo 59

L A 60

2 RE B R e 61

3. A A Rl 63

A B T 74
CHAPTER IV: ofju] Zutex] 2o} ZAutex] 7] 8 At Fer} Arfefol
Az A 2 57400 UIRlE G o 79

ADSIract o 79

L A 80

2 RE R B B R e 81

3. A E L 83

A T Rl 93

L. Rl Qe 96



Abstract

The cultivation of golden kiwifruit(Actinidia chinensis var chinesis), that
has yellow type flesh, is increased rapidly in Korea. Yellow type kiwifruit,
such as ‘Jecy Gold  Kkiwifruit, has more soluble solids content and fruit
production, and the development stages(pollination, enlargement,
maturation) of fruit is achieved early. And this development patten is
different from green type kiwifruit. Lately new kiwifruit cultivars are being
developing continually, but the growth and development characteristics of
each cultivars had not been investigated yet. So the cultivation manuals for
high quality fruit is not established. That is, this study was conducted to
establish the optimum tree canopy management of yellow type kiwifruit
‘Jecy Gold’, that is developed newly and distributed in Korea, by the
analysis of the vine and fruit growth reactions under the different light
conditions, the effect of pruning bearing branches and the adjustment of

fruit setting, also the selection of reserve bearing branches.

The growth and development stage of ‘Jecy Gold® was investigated to
decide the proper harvesting stage. This study was conducted with 4-year
old ‘Jecy Gold" cultivar of overhead arbor vine in non-heated green house
from 2011 to 2013. The growth and development stages of ‘Jecy Gold’
cultivar is expressed with Day after anthesis (DAA) and Biologische
Bundtalt, Bundessortenamt und CHemische Industrie (BBCH) scale. The fruit
enlargement phase of ‘Jecy Gold  kiwifruit cultivar was at 70 BBCH scale (10
DAA), and the maturation phase was at 80 BBCH scale (140 DAA). The
soluble solids content was increased rapidly at 83 BBCH scale (160 DAA),
and the flesh was softened at 87 BBCH scale (190 DAA). The fruit
senescence was occurred at 90 BBCH scale (210 DAA). Therefore the proper
harvest time was able to decide at 83 BBCH scale (160 DAA). And the dry

matter content (DM) was increased as the fruit ripens according to fruit



maturity and quality relationships. Also soluble solid content (SSC) was
correlated with the fruit maturity after ripening. That is, the correlation
between DM on unripe fruit and SSC after ripening was the equation below:

y(SSC after ripening)=1.1841%(DM before ripening)-3.5244(r*=0.9338).

And depending on shading net on ‘Jecy Gold  kiwifruit in plastic
greenhouse, the changes of photosynthesis, canopy formation, and fruit
quality was investigated. 3-year old kiwifruit plants was applied after 1 year
cultivation that was forming an umbrella-shape in plastic greenhouse. The
shading net was treated as non-treated group, 30% and 60% shading net.
Photosynthesis rate of non-treated group was 17.15 pumdCO,m™s™' and it
was the highest value. Conductance to H;O(gs) and intercellular CO;
concentration(C7)) was decreased, as the shading net increased. But
transpiration rate was increased. There was not significant differences on
shoot length and thickness, leaf stalk length, leaf area by shading net,
however chlorophyll content and DM was significantly different on
treatment groups by shading net. and There was no differences on fruit
weight, acidity, and organic acids by shading net. But fruit hardness, SSC,
DM, flesh color, vitamin C, and total phenol were effected by shading net.
And the effect of shading on return bloom in ‘Jecy Gold’ kiwifruit grown
was not different on 3 groups. The number of flower per shoot was the
most effective on no shade group, shoot length and shoot diameter were

reduced on 30% and 60% shading groups.

Another treatment was conducted to develop the pruning manuals of
bearing branches on ‘Jecy Gold  Kkiwifruit cultivar to improve the growth
and development, also produce high quality fruits. This research evaluated
the pruning methods and periods of bearing branches on 5-year old ‘Jecy
Gold’ trees cultivated overhead arbor type in plastic greenhouse. The

percent of light penetration was high short pruning, long pruning,
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non-pruning in order. Especially there were the significant differences on 3
treatments at early growth stages, but no significantly differences on 3
groups by the reduction of the light penetration after August. the
photosynthesis, leaf area of bearing branches, dry matter, and leaf
chlorophyll were higher on short and long pruning groups than
non-pruning group. And the shoot growth of short pruning group was
higher on length, diameter, number of leaf per shoot, leaf area, and petiole
length than one of other groups. In case of fruit quality, the short and
long pruning were also effective, soluble solids content was the highest on
short pruning group. the short pruning time of current bearing shoots was
effective in June. The chlorophyll content and dry matter also were higher
on the short pruning in June. Consequently, the short pruning treatment in

June was the most effective on the fruit growth and quality.

The research about the fruit load depends on the proper ratio of
reserve bearing mother branches and the thickness of bearing branch was
conducted to develop the management of bearing branches for the
improvement of fruit quality and vyield. 10-year old 'Jecy Gold' kiwifruit
trees, cultivated by overhead arbor type in plastic greenhouse, was
investigated. The treatments were 1.5, 2.0, 2.5 No./m* per cane for next
season, and cane thickness was divided into less 10mm, 10~14mm, 15~
18mm groups, and number of fruit set was treated with 2, 3, 5 fruits per
bearing branch. As a results, bearing branch was more, net CO;
assimilation rate, conductance to H;O, intercellular CO; concentration and
transpiration rate were less. And leaf area was increased, leaf chlorophyll
was decreased, but dry matter was not different on the treated groups. On
the harvested fruit characteristics, the fruit weight, soluble solid content,
and flesh chromaticity were increased, but acidity was reduced. when cane
thickness increased, bearing shoot thickness, leaf area, and dry matter was

increased, but number of flowers per shoot was decreased, the mineral



content of N, P, and K was also decreased. The marketability of fruits was
showed over 90% and produced about 90g of fruit weight on less 14mm of
cane thickness and less 3 fruit set. And the fruits over 90g of fruit weight
and over 90% of marketability were produced at 5 of fruit set group with

15~18mm of cane thickness.
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Fig. 3. Fruits of Actinidia chinensis var. ‘Jecy Gold (left) and Actinidia

deliciosa var. ‘Hayward (right).
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Tiyayon and Strik, 2004: Snelgar et al., 1998).

rlo

non-terminating, flowering =

jo

Chartzoulakis et al.(1993)& A. chinensis var. deliciosa®]| &3dt= &Zof O

off siHo] &9 Ayt A UYHo] 2550 39 S o]&sto] PR g S4AtE, 7
S e, OFX} 849 & (photosynthetic photon flux density, PPFD), B|E% =
S ZAF A3 YA SAE, JIBREEE T57 Qo] BA ugron] o 4

1

o yRe] W2 PPEDCF WAZF Zlok ¥ usiint. whefA Athels & URe
50| FH8E AsA71eR AAF AR fAHeE Foll oiEEe o] 500-800
pmol'm s H=o] PPFDE Q& 3 2 9lojo} sttt Boardman(1977)of] ©]5t®
o o x70|A|(10°C) PPFDZ 280umol'm *s'Ar2 JIA 9x|std &7] Al

< BRI o A2 tha gasto] F RUEY opyt 2otk 712 AT

3
Oy opgato R Holgltd IPUL S| Wi F8tEAe 3o AgE doaw

iy BFEL YRE QEe ¢RI JdozuE FFUCL Bugdon w
gt Aoy FAE SoteAut e E2reRe] Bul Aro] 27 G W 2
=

LA Qlth(Lai et al., 1989). Z2ji st FPAITS +EY F Fprt



A FY/dEC] Bold2 28 seE2Y vt vlte Bibe off Ao
Al &Ql¥l v} Qlth(Fukuda and Takishita, 1993).

Greer and Halligan(2001)2 ‘Hayward® ZZofA] WY& PPFDOjA X85t 742,
=2 PPFDOA A5t aAEoh 2o FFdFol Fon, dFo] fA2et 338
o] =QFol} S WOtk okt ESH Greer(2001)2 =2 PPFDO|A] Afgt 4
Ale *2 PPFDOA Atet Ao vls 4 HAo] 13% § Wi, § AAAIS> 250%
ojA ko, &7] AAEL 30% olA =9ttty sttt Piller and Meekings(1997)
+ 22 WA BHstE AEs ARTA Ale B R dgdo] o9t Ba #E=
o] wr=A APy, Ha ZF JEHOA Ha o YEzY Ae2 Ax 2 3-4

AL, FAA] Az ©bA] ALz Blsh Jist A of 38 FEof Ha
Y45 ¢ =t st Jiet Al AR 299 AFe E FAE daAlle
gl 7P 2 aflo] 2 4 ey Jhet A Alx Asat A &2 gl =t st
itHBuwalda and Smith, 1990).

A. chinensis var. deliciosa ‘Hayward' 9] 732 7la} o]29] Apg2 Al A§S50]
Azstn 2F 23010 9 2V 2ASCHL 23 ® o ckSnelgar et al.,
1992). E3t vHe] ot Wolalu A% 717te] AHEst Wold Ag7Izto] o
CH1l ol CH(Snelgar et al., 1991). Snelgar et al.(1991)2 Ad%x 30-55% AbgF A
27t oS5 R Wolg 20-42%7A] AN EIE ARS wuelgch T
dlol o]X9] XY Aol ZE4LE ZFAA|ZITHBrundell, 1975). Snelgar and
Hopkirk(1988)= Abg7d=of T a2 Fss ZARRE Auh, AEFAE A2t
Qolate QR ¥ Eahgo] 45%Y A 70g olste] WE BEI 16%Q1 ¥
T kg0l 100%Q1 F-9 70g olste] IF HEIF 4%= I Fxo| Rpo|zt 9l
T Rustgch SRR BHES B o] Fa 49 0j9 AT WAL Qed] 2@
YRol A HEst 2uol 9L 0lxIA] gou] o]z dls) FAk 29 Abo], Ei
NEIH= A7 9= Z1o2 W15 tHPyke and Alspach, 1986).

Snelgar et al.(1998)= ‘Sllo]PE oAl RRAQl AP W50 Fret des 7
2A71H E9t A7 o= TS 7ol A 7IRF 5 T Heos dF¥FS &4
AL B35kt E3F Grant and Ryugo(1984)= AR ol mheh A9 A& o
o] xpol & Hon ol2feh a4 o HAE2 wtd Bltf & dxoll T2 7L FH

Bel 49, 34 F B B JYL &

R

M

)
=]
H
5
8
=
Ir
1%
i)
Ho

o
Qi
o
i)
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oA sl ZRed ool wef Aol xjo]E Ho|=f| olzjgt FRET Y
o I 7 x| wel xpo]2 HItKBen-Arie et al., 1982). Snelgar and
Hopkirk(1988)= A A2jof] & A4 & 22T o4F, A 4F 2 =9 ¥
st A= AR A2t g9t ey A% 6371 Al FFiEol

B4 22EY Y AR dY L GEIb A UEhon 2457 Auw AE
g T Apol7h YT Halstelnt.
3. 3 34 XY 2F L A B8 uie

Aol 924 9842 229 M=ol sl 3-5m7bA] Attt ol2fgt Alx
S HSHA] god % YR & Ty HolX A s R ol F4 =
AT}, Bouard(1968)0] oot 24 L A AJSL MG AGEQ AEY
o] Fd B/l sl &LE7] fiZo AFS &oll &8 UFol sigo] zus &
T sto 1FAQ MAES atshe Zlo] 7P Fastttal shithSale, 1981). &
oiefof AusAdS B A9=o] Mz U 7HA7F AutR A7 Eal o] Aapr x|
A sl SOl ARt PRI BaAPE "ok ZaA]9] 71RolA 1-201H = Qlwo] H

7 ARt metA ohgofo £ AWAE TE7] ¢s

Ae AEzol AISH A XS AAsofet stch(Volz et al., 1991 Snelgar et

al., 1998; Miller et al., 2001).

=5 AEjE A= ZaA|

FoEL Fas5tH Y2 53 £ He|2 FASH AnpRA] FHeF 0 U

o] FFIE F=2stA siiFofof gty AMA|Y AR Ak & fapjo] 22 A

Alste] AL, Aol o2t ZetA]al URof A, &9, 25 5 W2 29
Ol5f ttofstA o] Fo]XItHBurge et al., 1987).

Ao A AVlE 2A ASAdS A8RFeRE Ues & o AdEle e
SR Aol HU IHo] A=t ] g=Ho] thE 4ol Bl ot 2¥ S
ol2o] HAZ st o] groz Ut Yo A=S ofstA gt metd A
= A8 12488 197HA] sk o] £o0 Ad=o FAE Z2HEAE HHFil
tsofiol a8 WES AR3AIZI= 7HA] &2 FAESHA 29 7HRE 780N AHS
Mdtozm Fg/do] 9

2
=
3 2Rl BIANES AW RIS} AR Y FoIF0] of LA Yo

[©)



28 ZFHTombesi et al., 1993; Cruz-Castillo et al., 2010). go}t7|o|A 7]3}7]
x| wee Fdro] MArerRe] ols) A¥Eoe X grol Bt 4ns 9] o
S sizolof sto} 58] o3 AAS Eol £T ULl W WAL AMstL T}
S AP AlAHoF St Warrington and Weston, 1990). T3t oJEXA A]7]
L able] 4 A A2go] S ulAlr ol A2ge Y47 ExE AR

stefkut WA =7] mjFo]tlBeever and Hopkirk, 1990:; Richardson et al.,

]
T BE0] GojX A S ofRA st oS AHAIXIT L B U3irHSusaki
et al., 1986). slo]¥='9] AP, ZAuA] AP AA9 HHAX|L(leaf area

index, LAD®?} F¥8](number of leaves per fruit)s 2A4% £ 9Jon o5 E5|
A WSO FHES WAL B Yu, AN U AL FYAD 2 ok ok
ot A3t=0o] B = vf It Woolley and Lawes, 1989: Tombesi et al., 1994).

zo B WAL Ao ANt G AuTS YHAE Aux
AAo] ofat »yTe2 FUG AueA| Auol 2T YR FEAE Fus 5
Zofof gich. Auprlo] AL Atk 5 Quplo] A2 AAlstel ARAZ], ARYE
whet getxm bRo] A2, 4%, 25 5 @S Qo] mhet cherebd ol 2ojAlct
aoln Anxle] MRS 9o BAHES F7MIN L ABLTLS SIIIH ALA
mo] ulchet MEF] £7} 5 we A2 s]xo] d%e vlIcHQuinlan and
Preston, 1971).

oS AMuAZ AFGEL ouixls 2T o] ¥ A0 AL Fof A
e W B0 IS Ul Wb ofUet chashel AAOlE @Fe ulAlck
Autex|o] Zol7t A FOW AR WAATE B ol Zojx ®
Z7FsttH(Park et al., 1999). Chung and Ko(1988)= Z % ‘Kyoho ZZo|A ZAxu}
Aol #717F weds 47t Wil ZAE0] =of 2R Adut AAE ol =
8o S YERT AL skt

VoA Ak 282 NIRRT He FES FHAITIAL AFAE S
WAE FA02 AAEIL Qe ol2iet gibE AlV|et RO A ¥ He A
oz YyE 1 QTHQuinlan and Preston, 1971). Brundell(1988)& #ictafjo] 39

Mubs wbd EAu @] sfolo] 4mo] AFS UATL SFUL Grant and

=)
13%)
rg
i)
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Ryugo(1984)= A5 Foll 2 19

Z9fth 519ic}. Testolin et al.(1988)%=
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Abstract

The growth and development stage of ‘Jecy Gold® was investigated to
decide the proper harvesting stage. This study was conducted with 4-year
old ‘Jecy Gold" cultivar of overhead arbor vine in non-heated green house
from 2011 to 2013. The growth and development stages of ‘Jecy Gold’
cultivar is expressed with Day after anthesis (DAA) and Biologische
Bundtalt, Bundessortenamt und CHemische Industrie (BBCH) scale. The fruit
enlargement phase of ‘Jecy Gold  kiwifruit cultivar was at 70 BBCH scale (10
DAA), and the maturation phase was at 80 BBCH scale (140 DAA). The
soluble solids content was increased rapidly at 83 BBCH scale (160 DAA),
and the flesh was softened at 87 BBCH scale (190 DAA). The fruit
senescence was occurred at 90 BBCH scale (210 DAA). Therefore the proper
harvest time was able to decide at 83 BBCH scale (160 DAA). And the dry
matter content (DM) was increased as the fruit ripens according to fruit
maturity and quality relationships. Also soluble solid content (SSC) was
correlated with the fruit maturity after ripening. That is, the correlation
between DM on unripe fruit and SSC after ripening was the equation below;

y(SSC after ripening) = 1.1841 X (DM before ripening) - 3.5244(r?=0.9338).
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1A <A

AT FUlolA 4% AAIEE (Tecy Gold') &F&°] w70l EgE o] Ajuje]”]
AlATSE Qe AIAEE (Jecy Gold)= 5&X1E740lA  ‘Golden Yellow o}
‘Songongu’ wAsto] 20039 G55 IL{Ao] L 35 = =7190ItHKim et
al. 2007a). 59 5402 M2 & 7o go] glon 7ix] mHo| ofjny
Aol b gFro] wrony otel Jshrt ‘of|o] 9] &' (‘'Hayward')oll Hsl w2 ol

e
PA
;

E3 Solg= o] Hls] Wopt A0 £AIE HI2SHL, T A7|o] S Fo]
S guEt 3 g¥e w1 g "ol An Uwst Yo S42 2n AcHKim

et al., 2007a, 2007b, 2009, 2012).
Ar) AT o) AS71E T EXo) BE Avs A2 slolgs B30
ol HiEo] $Fowi(Salinero et al.,, 2009) AS7] L& Biologische

r

=

Bundesantalt, Bundessortenamt und Chemische Industrie(BBCH)S ©o]&3ati Q)
=g 0o|A I7HR|9] TAlE = L85t BAFSHL QItHRichardson et al., 2011). s}
ARt 2o AL T 719k 2 BEIIYOME B81F T SA0] BE A7

A9 287l0] npe Bl Aolo] B A}

ol

14-17%2] P& =t Hls] slold == dde] AATAM AEFol ARlsh=
Hlgo] 12-20%=24 ol t& Aol vl HEeC] #ert 2 Ho|th(Burdon et
al., 2004). 2o} HA=z&2 4 R 83 Brstzs HGHA el 75 B4
oM 44 Haetael BY dRel HHY Haetael AR S0 78 13eR W

gteltHBeever and Hopkirk, 1990; Richardson et al., 1997). 2t 52t A]7]19]

A=&2 ol8sto] &5 29 7184 13s 52 d5g & dcd AA= =4,
LA T (Scott et al., 1986)2t O]=(Mitchell et al., 1990; Crisosto, 1992)o]A=
2 A7)9] dE2ed 4 & G HAE o]&sto &4 $9 Yrs oS

of
Dok ey RolAE 2ol B0 T $4 50 GRS dEse A7
7h Rl whok Ae gl
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2. A 9 Wy

SENEA LU SEAATA ABLY(RY, 33 28 30 §7, 126° 31
89 )0 Brhe sheso] AjAEof 9l 4WA HAIBE (Jecy Gold)E ol &1L
2011A%E 201397bx] 2a5t0ich Bohe sh9a AlMe B7tY Aoz x]%o)
oF 0] Aol Mlgo] Qoo AR ZWe 1BYo= ol ook AMAAE
6x5m, 2@ UAtgoln) Alvl, W, WakE YA S HEAEAY A A

sjeio] whet AlAlstoct

30709 Aol sl 48851t 7letS U4~ (Days after anthesis, DAA)= 0L HE
21097A] &AFSIGI 00| BBCH-scale2 A ASHA & A ASS UEU=
T~9GAIS o] &sto] ZF YA R FEof GERol BA|SHITE

W A Eote Fk A €Y, Al A Fr, dEE0 Hsh e85t it

AZ =0 21 JAV|E GAstY abEs £ESH & G4REAIZ](NH-200, Horiba,
Japan)g ol&sto] T F A FFe FASIAH. AH9 Fee B FYFHY
HoE Imm FAZ SHAW T A7 3mm HH probe(RHEO TEX SD-700,
Japan)& AR&sto] ZARSIRCH wh59] M= Aol Fof BHE 2t & A
A(CR-200 chroma meter, Minolta, Japan)Z& ©o|&35}o Qutm 71&f R9=2 =
Jet Hunter gtoz2 UERYQITh 1mAde]l HAE&(dry matter, DM) &A= A 5

F2S smm 712 AL $ AAES ST o 70Ce| Ax|oA 547t 7
_]

i
Al
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AAlEE Ao A s HEtE RASH] ¢ste] T 2 A& (DAA)E °]
&3to] 7Het 0LRE 21097kA] ZAFsto] BBCH scalez UERUQICH vt A5 ®
o= 7hetd7(stage 65), AfpdA|(stage 70), “d&5TAl(stage 80), M5AStHA
(stage 87), WA LstHA(stage 90)= L85t ARSI THFig. 4). BBCHS] 70-80
AlE B Bld DAl sigshedl B HiZE 50%1 75HAl= DAA 50 0]
o] WAl|Th7E 80%9] 78T DAA 1100] Sel9ich. 78TAI(DAA 110) o] 5
SAlelcht HAE] Fobste] ERF MRS Zemow WgIcHFig. 4 C). ‘Hort 16A
B T8IANMREY FAF Aol siebAolA Aoz, opx|Eto] 80HA O A]
S0 g2 JHetthy Y% 9ItHRichardson et al. 2011). WAIB|g7} 2P 5= 80
Al DAA 14090] sfigstRon olfos W g0l AAHt= Jls = &

2191ct.
A AEL DAA 12008E FARSIALE FAIARE AAs] 245t} DAA

Jm

—I> oY 1o

=

190Y(BBCH scale 87HA)RE = 4sH dasts AS & 4 AU Hort
16A’0] 79 DAA 2102(BBCH scale 87%HA)olAl AAls] 7tas
U(BBCH scale 88HA)olA G245 Zasith7 DAA 23794(BBCH scale 89TH7))
HE= AAS] 44as shal obx|eF DAA 270-285%(BBCH scale 90TA)oflA of 2
v} gFo] WASHA] watEltty B 159 tH(Schroder and Atkinson 2006).
AE&9 4%+ BBCH scale 83(DAA 160€)SHA7HA] AL S7tstd ot 8797
o|2ol= ¥strt Aol gidtt. 1A vt BBCH scale 80Y7|(DAA 140Y)o|A H
FAR AEE9 4+ BBCH scale 83(DAA 160Q)HAA] A& S7t6kH= 7
g 4 JAY. F=O JP+= BBCH scale 80TAI(DAA 14094)7HA] ®st7t 79
t}7F BBCH scale 83T@A|(DAA 160Y) o] HE DAA 200¥47X] |45
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7€ wHsh=d Zagt 9Qlo® HHEth(Fig. 5).

Snelgar and Hopkirk(19888)= ‘Sllo| =’ &3F°] A& 713t & HSMO] W)
S ZAF E A3 0°C 9 A% 2= RZ0A 0-10371X] &AMl Walrt gA45H
Hoh=d Lakah bt gastke ¥ aghe 371ty Buskioy. sHA|gE "AlAl&
ARIVER] 423 =] o QIA] AT

53] BgMo] 1 HAIZE A9 wg ML WA FAO FRF Qoo o
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rr
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fl
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W As7]1E B0 gist A AabE BBCHeF DAAR UEUWH 7list & Af
A17]1Q1 BBCH scale 70947A= DAA 10, A 80% u|distil HA7} H2Ao=2
5l BBCH scale 7897= DAA 110, A v[Oi7} 24l ATz vi+e
BBCH scale 80@7|= DAA 140¥, ¥-=8-A89] ®3517} Buf= BBCH scale 85WA|=
DAA 145%, 1}80] Bt 2{QX|= BBCH scale 8747|= DAA 190¥o|0{ 1}Alo]
Ste]= BBCH scale 909 7= DAA 210¥ ojAto 2 ZAME|QItHTable 1).

‘Hort 16A’¢} ‘AAZE'9] Al vt U /g4 27d2 vHlwoiEH ‘Hort 16A'9
2% 1A vldi7E 2yl AS5YAIR 8= BBCH scale 8097= DAA 15542
AAFE S vl 154 % Ad&o] A o|Folx|H, k50| R Ee2i@x|= BBCH
scale 87¢Al= DAA 21092 "AAZE'o] Hlof 2088 = =7 olFolxltt. gt
AOo2 'Hort 16A7} "AAlZE 0] vlsl 15-20Y A= A g&o] %7 o]Fof]
= A%re 2 42 9l9ltiRichardson et al., 2011).
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Table 1. Growth stages for Actinidia chinensis var. ‘Jecy Gold' .

o ) ) Day after
o BBCH Actinidia chinensis .
Stage BBCH description . , anthesis
var. Jecy Gold
(DAA)
65 Full open flowers Fully open flower 0
70 Fruit set Fruit set; petals have abscised, fruit about to grow 10
75 50% fruit growth Fruit reached 50% final weight: rapid growth 50
78 80% fruit growth Fruit reached 80% final weight: seeds start to change colour 112
80 Fruit mature Mature fruit; outer pericarp starts to change colour 140
83 Soluble sugar increasing Start of rapid increase in soluble sugars 160
85 Colour change finished Outer pericarp turned yellow (L, a, b value) 145
87 Softening starts Start of flesh softening 190
89 Eating ripe Fruit 10 N firmness softening slows 210
90 Plant senescence Stop of leaf growth > 210
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Table 2. Comparison of the quality parameters in both unripe and ripe ‘Jecy Gold  fruits with different harvesting times.

Harvesting time
1307 150 170 190

Unripe fruit
Initial  SSC("Brix) 4.3+0.05 6.2+0.11 11.940.13 12.5+0.14
Initial ~ acidity(%) 1.7+0.03 1.6+0.05 1.5+0.02 1.4+0.03
N L value 64.140.38 66.5+0.49 56.5+0.63 51.6+0.47
Chr::nltjilcity value -9.5+0.23 -8.3+0.22 -5.5+0.24 _4.8+0.14
value 19.7+0.23 22.6+0.19 20.1+0.27 19.0+0.31
Initial ~ firmness(N) 35.4+0.86 40.1+0.96 17.0+0.56 26.0+0.69
Initial  DM(% FW) 12.5+0.15 14.1+0.15 14.6+0.13 14.4+0.46

Ripe fruit

Ripe  SSC(*Brix) 11.4+0.18 13.840.15 13.940.10 13.5+0.09
Ripe  acidity(%) 0.5+0.02 0.6+0.02 0.7+0.02 0.740.02
. L value 40.8+0.23 47.5+0.26 46.1+0.40 46.1+0.50
Chmizzcity value -5.940.09 6.2+0.23 424013 414011
value 13.10.13 17.6+0.14 16.9+0.18 17.4+0.27
Ripe firmness(N) 3.6+0.06 3.8+0.07 4.4+0.09 4.1+0.08
Ripe DM(% FW) 11.6+0.17 13.5+0.14 14.6+0.12 14.6+0.11

“Days after anthesis.
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Table 3. Correlation coefficients among quality parameters of unripe fruits and between SSC of ripe fruits and quality

parameters of unripe fruits in Jecy Gold  kiwifruit.

SSC Acidity L value a value b value Firmness Dry matter rSSc”
SSC 1
Acidity -0.65336 1
L value -0.8086 0.690074 1
a value 0.64828 -0.28876 -0.49206 1
b value 0.119407 0.474776 0.344232 -0.0432 1
Fimness -0.83948 0.518811 0.692621 -0.47303 -0.1461 1
Dry matter 0.729833 -0.29991 -0.2656 0.744692 0.395164 -0.47792 1
rSSC 0.681172 -0.11019 -0.19335 0.631029 0.635221 -0.5314 0.926801 1

*ripe fruit soluble solids content
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Fig. 6. Regression analysis between dry matter (DM) of unripe fruits and

soluble solid content (SSC) of ripe fruits in ‘Jecy Gold  kiwifruit.
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CHAPTER 1

AP Jert ‘AAIEE FAoe] oA S 2@ fAEA o)X=
ki
Abstract

The depending on shading net on ‘Jecy Gold Kkiwifruit in plastic
greenhouse, the changes of photosynthesis, canopy formation, and fruit
quality was investigated. 3-year old kiwifruit plants was applied after 1 year
cultivation that was forming an umbrella-shape in plastic greenhouse. The
shading net was treated as non-treated group, 30% and 60% shading net.
Photosynthesis rate of non-treated group was 17.15 pumdCO,m™s™ and it
was the highest value. Conductance to H;O(gs) and intercellular CO;
concentration(C7)) was decreased, as the shading net increased. But
transpiration rate was increased. There was not significant differences on
shoot length and thickness, leaf stalk length, leaf area by shading net,
however chlorophyll content and DM(dry matter) was significantly different
on treatment groups by shading net. and There was no differences on fruit
weight, acidity, and organic acids by shading net. But fruit hardness, SSC,
DM, flesh color, vitamin C, and total phenol were effected by shading net.
And the effect of shading on return bloom in ‘Jecy Gold  kiwifruit grown
was not different on 3 groups. The number of flower per shoot was the
most effective on no shade group, shoot length and shoot diameter were

reduced on 30% and 60% shading groups.
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Aol ool 31 J=4d ez HE ol &5t Afulsty] miwol & &89 9

g ol werk £3] AAs} Aol met A7 ojuet Yol @ Byt a7

=
FeiAled AbdE -l HRES A48 SiEs e QR e YR, 3R
8 S GUAT 954 &30l =H(Ishii and Nagai, 1980). =] Apbgd 28

ie 500 daz s A das 72t 28K QlthAsada and
Michitaka, 1998). ‘Hayward (Actinidia chinensis var. deliciosa)® 73%-, Xpg-&

A e Mol HE 28] B 97} 244stui(Snelgar et al, 1992),
o] Freot vt gaste] XAriito]l AoprltHSnelgar et al., 1991). AdH=

F A ta ol 2w LotE AFAA THekE Eola £2FY Has 2
4 tH(Snelgar et al., 1991). stX|F Xpgo] tigh A152 A Hifd =AM 2b5
E35¢% Hayward &5 =3telo] ot

22 FY oA M S Athel(Actinidia chinensis var. chinensis)®] Afjuj
7Y 2435 Z7kstn Qok. ZUloAs ‘Jecy Gold'9F ‘Halla Gold'7} 714 Wo] B3
gjo] 9k Jecy Gold'9] 91 Walo|n] ‘Halla Gold'e] Ql®rh 37]7} &S woz
22 F5 A F5oIX FEA 5442 t2n. ol 7]R9 gHo| Sig= g
S AEY ‘Jecy Gold’?t ‘Hort 16A'9F= 92| ‘Hayward'(A. chinensis var.
delisiosa)= °¥7F Wojx]= EAXS UEPHATHKIm et al., 2012). &3t ‘Jecy Gold &
o] A A5 Hayward” 59 =A1 Algo] vlsf o] Arv FEjR Holg| A0
L ApolE YUERALE o] 9] Atolw FAAY viaAdat PAEE oz dHA Qo
=S FA Ale2 2X Ee 44Xy vhe A 752 6Xo|tH(Huang, 2014). o]2{gt
A 549 FEA Aol o3 W FE F Fxolle JIFste] F Y *}olof
71QIRE A& 9] Fehdat oAl R A Aol Eebd 4 qlth
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2 AP 8N 23S sEATA AEEHESY 337 28", B4 1267
319 §7h2 vldshAoA e85ttt AAEE At 294 A=8E LEO
A 2 19 AsAA 3380l d AEAE AldAa= o] &St
[Tt "ot Ao fFRe vVH AEeg AFo & FHo| Aol MR E o
Ao AN FH2 1oz HAEHY. ZEE AAIAZZE 3X3mE| =5 HiA]
RN = 57 Aol Aui o
et aedstaitt. Qe 20149 49 24U5E 2697HA] 3UZE Aletel Al
Ach. ATpE TEoF FFO SRS MEAY} 10 vgR M §
SE718 ARgste] aEshith AP ShA YR AddE diRAE sty
30%Lt 60%2] =AM APEYZ vlEsha RO dX|ste AYstRon, XY A
¥ gsFe EEEAY](Quantum  Light Sensor  #36681,  Spectrum
Technologies, USA)E ©o|&sto] 3E5E 12€71X]9] HolElE Alste] FHufo=
AIAlSHATHTable 4).

ﬂﬂl

USA)E ol 8sto] Mzl H2 F4Ael ool tstel v 39K o= FEYL
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ook

lare S4stoich WA At A% 3mm HY probeS A& FHEAY]
(RHEO TEX SD-700, Japan)g o©]&ste FAstt. 159 Me= Aol 3
Bolg Adctst 5 MXIA|(CR-200 chroma meter, Minolta, Japan)S ©o|&3dto 2]
7 7heT o2 £43 Hunter g2 Uepfoich QRse Alxe] rjnay
B 4% 9le QR 547)(LI-3000A, Li-Cor, USA)E ol&ste] SAstairt. o=
8 JHet 2 AuAle] g eIl 20154 49 300] EAFsHTE

A

2t 71848 9 2 /714t 4
A ) & AEst 35S S R4e= 1.0008] 3AMst ofg 0.45um PVDF

millipore filter2 oj¥}sto] HPLC(ICS-3000, Dionex, USA)Z o|&35to 7184 o
I G713 BAS ettt B ZYoRE 7H84 o CarboPac™ PAl
column(Dionex, USA), J2]1 S§7]Ato IonPac® ICE-AS6 column(Dionex,
USA)S AFE-5t 1L pulsed amperometry detector(PAD)E AR&5to] HE5HC

bt #9715 olgste] BalE F. 6.000rpm(4C)IA 108 Fo AR5

. AMAMS 5t syringe filter2 oyt @ Sep-Pak C18 7HEZA|S Eust &
HPLCZ uJElWl C2 AFstdct. HPLC A x7A02 Xz pBondapak™
NH5(3.9%300mm, 10pM, Waters, Wexford, Ireland), ©o]=AF 5mM KH,PO4(pH
4.6) U acetonitrile(30:70), 723]7 94 1.0mL'min'o2 AAsgon UV 254
nmol 4 &5tk

5 M AFE ol IS MES 80% tEeER &, 55, 82 UAXg 3
10mgmL g7 8]¥3to] xAlg2 ARSIt £A|R 200uLd] 584 2mLe A
7Fst & 2N Folin-Ciocalteau’s phenol reagent(Sigma) 200uLS A7}st1 wyISH
of LAAIZITE olF F=olA 61 AFXAZ & 7% Na,COs 2mLE 715t &
AzolA 9021 AXIgE & UV 72bnmof|lA  FE =S FAstAen  tannic

acid(Sigma)e] AFNE ol &stol FuE FFS Aot

ub. EAEA
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ARETY Ao T AAl 3 ¥ FE=E Table 40 YEtYITh H]'dsheA
o FARER 30% H 60%2] ARZY Ajo|Ae] FZFHPPFD)Z Z42F 981.2, 654.8
3 322.6pmol'm s ® UERGTE ol wdahes RARFS Bl 333% U
67.1%0l sigsto] AAl Fdrs F FAastl Q&S BEoRAY. SojYds’ &
Zold gzt AL sl @EE 500-800pmolmsT AFEol Ai P
(Chartzoulakes et al., 1993)2 133tH 30% XxI&Y A2l= o|zist stA| Y=ol
BA sligstes Aoz HHEo.

AR Ao mE AAlEES] FH/d ¥vhe2 Table 58F . vldoteA A}
Zo] LFAES 17.2umol CO;ym*s'2 30% X 60% ALY &2jo] v|s] =7
e 7 209l F&do] 25E 4 & AT dolfe &5 F%

2 PPFD(380pmol'm™*s™')ol] H]s] =2 PPFD(650pmol-m s ')ojlA] B30l
= A AT £on, 250 OEtNE =2 2=(25°C)0 vlsf HE 2%
(10°C)ollA F7dol =2 UEhtH(Laing, 1985). Alx7F ZAojalo] w2t lof I
2 JARA E2EE ol GefRl=dl. Holf s’ EFolA el shRoA
ootk Qlo] W ZSHHy; HastAdgo] Yoty H 3 (Greer and Halligan, 2001)% v}
AT E3E G2/ dpQl FEARE o] Fos ad shEET JSolM 89
Mol =ty HiEQtHHan et al., 2006: Park et al., 2011). o] Y19} B|w
of & o AAZE Aoile =M 3h59] ‘FlojgEete] FE1t Aol 719 gle
O

o, 4vF G924 Ay fARE SR B vEA] AEd §4S 7R

ABgoll e VISR Ek(g)e BI'ESHeA FARIFOIA 7Y Eoten] Abdeol
7t 42 7h4s9i0HTable 5). Al® 7H29] CO, H%(Ch= A2zt 9ot 99l
o} Rxbu 30% AHZOIA 60% AbECH A UEpdT 7120 Wi AlRo
UollA FHAZL U KO FHNZZO] o]Fog o] HAajo| T Aoz 7|5
HMET7} ZhAsHA =EltH(Mielke et al., 2003; Sena Gomes and Kozlowski, 1980).
Z15HAet 7 el =EY] Ao Tt R COre FeME Ya S04 Xdte
oAl ol E43 COZb LA thAtz A RE7] fRo] Ct 7AdtHLiao and
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Table 4. Light intensity and penetration under different shading nets in plastic

greenhouse cultivation.

Shading net Light intensity Light penetration
(%) (pmol'm™*s™) (%)
No shade 981.2 0
30 654.8 66.7
60 322.6 32.9

Table 5. Effect of shading on photosynthetic parameters in the leaves of the

bearing shoots of ‘Jecy Gold™ kiwifruit grown in plastic greenhouse.

Shading Acoy g Ci E
net
(%) (umol CO;m™*s™)  (mol H,O-m™s™) (umol CO;m™")  (mmol H,O-m™?s™)

N
© 17.15 &* 0.14 a 158.72 a 221 b
shade
30 14.85 b 0.12 ab 158.48 a 2.24 b
60 14.41 b 0.10 b 148.12 a 274 a

2Aco,, net CO, assimilationrate; gs, conductance to H;O; (i, intercellular CO, concentration:
E, transpirationrate.

Mean separation within columns by Duncan’s multiple range test, 5% level.
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Table 6. The growth and development of bearing shoots in ‘Jecy Gold™ kiwifruit grown under different shading nets in plastic

greenhouse.
Shoot Shoot Petiole Leaf Leaf Leaf dry
Shading net
%) length diameter length area chlorophyll matter
%
(cm) (mm) (mm) (cm?) (SPAD) (%)
No shading 103.1 a” 7.9 a 48.5 a 170.3 a 51.8 a 30.3 a
30 131.0 a 8.1 a 46.5 a 171.8 a 49.6 ab 24.2 b
60 137.3 a 7.9 a 50.9 a 173.4 a 48.5 b 23.0 b

“Mean separation within columns by Duncan s multiple range test, 5% level.
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Table 7. Fruit quality at harvest in ‘Jecy Gold  kiwifruit grown under different shading nets in plastic greenhouse.

Fruit Soluble Flesh ch ticit
Shading net Firmness Acidity Dry matter esh chromaticity
weight solids
% N 9 %
(%) (g) (N) (*Brix) %) (%) L value a value b value
No shading 80.8 &’ 25.3 a 11.2 a 1.31 a 15.4 a 60.7 a 2.3 a 28.7 a
30 81.9 a 21.6 ab 9.6 b 1.18 a 13.8 b 60.4 a 1.8 a 243 b
60 814 a 17.8 b 99 b 1.32 a 13.7 b 56.0 b 1.9 a 247 b

*Mean separation within columns by Duncan’s multiple range test, 5% level.
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Table 8. Fruit quality at ripe eating stage in ‘Jecy Gold  kiwifruit grown under different shading nets in plastic

greenhouse.

_ Fruit ‘ . o Flesh chromaticity

Shading net Firmness Soluble solids Acidity
weight .
(%) (N) ("Brix) (%)
(8) L value a value b value

No shade 76.2 &* 1.5 a 14.8 a 0.63 a 45.1 a 3.2 a 24.2 a

30 79.0 a 1.7 a 129 b 0.65 a 456 a 2.3 a 205 b

60 76.4 a 1.9 a 129 b 0.51 b 45.1 a 2.3 a 194 b

*Mean separation within columns by Duncan’s multiple range test, 5% level.
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Table 9. Soluble sugar and organic acid content of fruits at ripe eating stage in Jecy Gold™ kiwifruit grown under different

shading nets in plastic greenhouse.

) Soluble sugars (mg'g! FW) Organic acids (mg-g™' FW)
Shading net
(%) . . .. o .
Glucose Fructose Sucrose Oxalic Tartaric Quinic Citric Malic
No shade 549 &” 48.2 a 3.4 a nd 0.26 a 0.81 a 0.22 a 1.16 a
30 406 b 409 b 3.0 a nd 0.27 a 0.79 a 0.37 a 1.54 a
60 23.6 c 29.4 c 1.5 a nd 0.21 b 0.68 a 0.46 a 1.60 a

*Mean separation within columns by Duncan’s multiple range test, 5% level. n.d: not detected.
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Table 10. Vit C and total phenolics content of fruits at ripe eating stage in

‘Jecy Gold™ kiwifruit grown under different shading nets in plastic

greenhouse.
Shading net Vit C Total phenolics
(%) (mg-g™ FW) (ng'g™ FW)
No shade 0.94 a” 135.05 a
30 0.75 b 97.74 b
60 0.76 b 106.06 ab

*Mean separation within columns by Duncan’s multiple range test, 5% level.

Table 11. Effect of shading on return bloom in ‘Jecy Gold kiwifruit grown

under different shading nets in plastic greenhouse.

Shoot Shoot
Shading net No. sprout No. flower
length diameter
(%) per cane per shoot
(cm) (mm)
No shade 6.6 a* 21.6 a 5.4 a 49 a
30 6.8 a 139 b 42 b 3.4 a
60 6.0 a 16.3 b 4.4 b 0.6 b

*Mean separation within columns by Duncan’s multiple range test, 5% level.
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Abstract

The treatment was conducted to develop the pruning manuals of bearing
branches on ‘Jecy Gold  kiwifruit cultivar to improve the growth and
development, also produce high quality fruits. This research evaluated the
pruning methods and periods of bearing branches on 5-year old ‘Jecy Gold’
trees cultivated overhead arbor type in plastic greenhouse. The percent of
light penetration was high short pruning, long pruning, non-pruning in
order. Especially there were the significant differences on 3 treatments at
early growth stages, but no significantly differences on 3 groups by the
reduction of the light penetration after August. the photosynthesis, leaf
area of bearing branches, dry matter, and leaf chlorophyll were higher on
short and long pruning groups than non-pruning group. And the shoot
growth of short pruning group was higher on length, diameter, number of
leaf per shoot, leaf area, and petiole length than one of other groups. In
case of fruit quality, the short and long pruning were also effective, soluble
solids content was the highest on short pruning group. the short pruning
time of current bearing shoots was effective in June. The chlorophyll
content and dry matter also were higher on the short pruning in June.
Consequently, the short pruning treatment in June was the most effective

on the fruit growth and quality.
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Fig. 8. Percent of light penetration based on photosynthetic photon flus density
(PPFD) in the canopy of ‘Jecy Gold  Kkiwifruit vines with the different
pruning methods of bearing shoots. Vertical bars indicate standard

error.
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Table 12. Effect of pruning method on leaf photosynthetic parameters in the bearing shoots of ‘Jecy Gold’ kiwifruit vines.

Acoy” s Ci E
Pruning method - . X )
(pmol CO2m™“s™) (mol HyO-m™s™) (pmol CO2'm™) (mmol H,O'm™“s™)
No pruning 9.78 b” 0.08 b 186.00 a 1.02 b
Long pruning 17.00 a 0.16 a 194.33 a 2.10 a
Short pruning 16.93 a 0.19 a 220.08 a 2.04 a

“Aco,, net CO, assimilationrate; gs, conductance to H,O: (I intercellular CO; concentration: £, transpirationrate.

"Mean separation within columns by Duncan’s multiple range test, 5% level.
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Table 13. Effect of pruning method on leaf development in the bearing shoots of ‘Jecy Gold™ kiwifruit vines.

Leaf area Dry matter Leaf chlorophyll
Pruning method )
(cm?) (%) (SPAD)
No pruning 144.29 &” 24.54 b 51.32 b
Long pruning 136.03 a 23.37 b 53.03 ab
Short pruning 142.85 a 26.99 a 54.84 a

’Mean separation within columns by Duncan’s multiple range test, 5% level.
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Table 14. Effect of the pruning method of current bearing shoots on the growth of axillary shoots trained for next season

canes in ‘Jecy Gold  Kkiwifruit vines.

Shoot length Shoot diameter No. leaf Leaf area Petiole length
Pruning method )
(cm) (mm) per shoot (cm”) (mm)
No pruning 119.8 b” 8.28 b 17.1 b 108.5 a 73.1 b
Long pruning 124.3 b 8.37 b 17.8 b 105.7 a 73.6 b
Short pruning 158.0 a 10.39 a 23.3 a 109.2 a 81.3 a

*Mean separation within columns by Duncan’s multiple range test, 5% level.
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Table 15. Effect of the pruning method of current bearing shoots on fruit quality at harvest in ‘Jecy Gold™ kiwifruit.

Fruit P Soluble Flesh chromaticity
. . Irmness . Acidity
Pruning method weight solids
(2) (N) (*Brix) (%) L value a value b value
No pruning 81.7 b” 16.82 a 13.4 ¢ 1.23 a 58.6 b 3.4 a 30.2 b
Long pruning 88.3 a 17.98 a 139 b 1.16 b 58.9 b 3.3 a 309 b
Short pruning 87.8 a 17.38 a 14.7 a 1.14 b 61.2 a 3.4 a 33.6 a

*Mean separation within columns by Duncan’s multiple

range test, 5% level.
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Table 16. Effect of the short pruning time of current bearing shoots on the growth of axillary shoots trained for next season

canes in ‘Jecy Gold  kiwifruit vines.

Shoot Shoot Petiole Leaf Leaf Dry
Pruning
length diameter length area chlorophyll matter
time
(cm) (mm) (mm) (cm?) (SPAD) (%)
June 249.7 &’ 93 b 83.3 a 1409 b 56.3 a 279 a
July 196.8 b 8.9 bc 74.7 b 166.2 a 549 b 24.8 b
August 152.1 ¢ 8.4 ¢ 73.9 b 166.6 a 542 b 24.7 b

"Mean separation within columns by Duncan’s multiple range test, 5% level.
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Table 17. Effect

of the short

pruning time of current bearing shoots on fruit quality at harvest in ‘Jecy Gold" kiwifruit.

Fruit . Soluble Flesh chromaticity
Firmness Acidit Dry matter
Pruning time weight solids y
(N) : (%) %) L val lue b val

(g) (°Brix) value a value value

June 108.5 a* 25.4 a 8.1 a 1.33 a 14.9 a 69.1 a 45 a 29.5 a
July 104.5 ab 22.3 b 7.9 a 1.31 a 13.6 b 69.3 a 39 a 25.8 b
August 100.7 b 26.2 a 74 b 1.25 a 139 b 67.9 b 2.7 b 25.4 b

"Mean separation within columns by Duncan’s multiple range test, 5% level.
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CHAPTER IV

ofe] AuwA] 4ot Ansx F7] E Ay Fest Aok A
AR BASH AL 9T

Abstract

The research about the fruit load depends on the proper ratio of
reserve bearing mother branches and the thickness of bearing branch was
conducted to develop the management of bearing branches for the
improvement of fruit quality and yield. 10-year old 'Jecy Gold' kiwifruit
trees, cultivated by overhead arbor type in plastic greenhouse, was
investigated. The treatments were 1.5, 2.0, 2.5 No./m? per cane for next
season, and cane thickness was divided into less 10mm, 10~14mm, 15~
18mm groups, and number of fruit set was treated with 2, 3, 5 fruits per
bearing branch. As a results, bearing branch was more, net CO;
assimilation rate, conductance to H;O, intercellular CO; concentration and
transpiration rate were less. And leaf area was increased, leaf chlorophyll
was decreased, but dry matter was not different on the treated groups. On
the harvested fruit characteristics, the fruit weight, soluble solid content,
and flesh chromaticity were increased, but acidity was reduced. when cane
thickness increased, bearing shoot thickness, leaf area, and dry matter was
increased, but number of flowers per shoot was decreased, the mineral
content of N, P, and K was also decreased. The marketability of fruits was
showed over 90% and produced about 90g of fruit weight on less 14mm of
cane thickness and less 3 fruit set. And the fruits over 90g of fruit weight
and over 90% of marketability were produced at 5 of fruit set group with

15~18mm of cane thickness.
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Table 18. Photosynthetic response of bearing shoots in ‘Jecy Gold™ kiwifruit vines with the different numbers of canes

for next season.

No. of canes for

Acoy” Gs Ci E
next season _— 9 -1 | 2,41
) (pmol COsm™s™) (mol HyO'm™“s™) (umol CO,m™) (mmol H,O'm™“s™)
(No./m")
1.5 19.24 a’ 0.31a 246.74 a 2.37 a
2 16.34 b 0.15 b 200.25 b 1.59 b
2.5 15.01 b 0.13 b 179.63 ¢ 1.44 b

?Acoz, net CO; assimilationrate: gs, conductance to H;O: (i intercellular CO, concentration: £, transpirationrate.

"Mean separation within columns by Duncan’s multiple range test, 5% level.
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Table 19. Leaf development in bearing shoots of ‘Jecy Gold  Kkiwifruit vines

with the different numbers of canes for next season.

No. of canes for Leaf Leaf Dry
next season area chlorophyll matter
(No./m?) (cm?) (SPAD) (%)
1.5 156.8 b 535 a 22.7 a
2 171.8 ab 43.4 b 19.3 a
2.5 179.4 a 42.4 b 20.0 a

*Mean separation within columns by Duncan’s multiple range test, 5% level.
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Table 20. Quality characteristics of ripe fruits in Jecy Gold’ kiwifruit vines with the different numbers of canes for next

season.

No. of canes for Fruit Flesh chromaticity

Firmness Soluble solids Acidity
next season weight .
) (N) (‘Brix) (%)

(No./m") (8) L value a value b value
1.5 123.4 a* 1.7 a 145 a 0.58 b 445 a 2.3 a 19.7 a
2 111.7 b 1.7 a 13.8 b 0.77 a 43.8 ab 2.2 a 18.8 ab
2.5 1059 b 1.8 a 13.7 b 0.74 a 41.8 b 1.9 a 180 b

*Mean separation within columns by Duncan’s multiple range test, 5% level.
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Table 21. Effect of cane thickness on the development of bearing shoots at the flower balloon stage in ‘Jecy Gold’

kiwifruit vines.

Bearing
shoot Length No. flowers Leaf area Dry matter Leaf chlorophyll
Cane thickness No. leaves )
thickness (cm) per shoot (cm”) (%) (SPAD)
(mm)
Less 10mm 5.2 ¢ 8.6 ¢ 6.2 a 6.9 a 116.4 ¢ 6.1 b 439 a
10-14mm 58 b 11.8 b 6.0 a 6.4 b 134.8 b 7.2 a 446 a
15-18mm 6.3 a 14.9 a 53 Db 6.4 b 143.5 a 7.8 a 43.7 a

"Mean separation within columns by Duncan’s multiple range test, 5% level.
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Table 22. Effect of cane thickness on the mineral contents of bearing shoots at the flower balloon stage in ‘Jecy Gold’

kiwifruit vines.

N P K Ca Mg
Cane thickness
(%) (%) (%) (%) (%)
Less 10mm 3.58 a&” 0.33 a 2.33 ¢ 2.24 a 0.59 a
10~14mm 3.57 a 0.30 ab 3.02 a 2.35 a 0.60 a
15~18mm 3.32 b 0.28 b 2.72 b 1.83 b 0.54 a

*Mean separation within columns by Duncan’s multiple range test, 5% level.
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Table 23. Effect of cane thickness and number of fruit set per bearing
shoot on the fruit size and marketability at harvest in ‘Jecy

Gold’ kiwifruit.

Fruit
Cane No. of Diameter Weight Marketability”
length
thickness  fruit set (cm) (g) (%)
(cm)
Less 10mm 2 62.2 a’ 48.6 a 92.5 a 100.0 a
3 58.1 b 485 a 87.4 b 973 b
5 56.0 ¢ 46.8 b 79.6 ¢ 85.8 ¢
No
55.4 d 46.1 ¢ 75.0 d 71.5 d
thinning
10-14mm 2 61.4 a 50.0 a 99.1 a 100.0 a
3 61.1 a 49.3 a 95.1 b 99.3 a
5 57.8 b 48.1 b 85.5 ¢ 88.1 ab
No
55.9 ¢ 46.5 ¢ 78.7 75.2 b
thinning
15-18mm 2 62.2 a 50.1 a 101.2 a 100.0 a
3 59.1 b 479 b 99.6 a 98.5 ab
5 58.5 bc 47.4 bc 96.8 a 90.6 ab
No
58.1 ¢ 47.1 ¢ 85.6 b 88.0 b
thinning

“Expressed as percentage of fruit weight more than 80g at harvest.

"Mean separation within columns by Duncan’s multiple range test, 5% level.
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