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Occurrence of Kiwifruit Vine Decline Syndrome and Its Prevention
Using Rootstock Tolerant to Waterlogging
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Kiwifruit industry has been threatened by the emergence of kiwifruit vine decline syndrome causing plant
death within one or two years from symptom appearance. The main symptoms of this syndrome are root
cortex breakdown, leaf necrosis, phylloptosis, fruit skin wrinkling, and twig wilting. Kiwifruit vine decline syn-
drome occurred on both Actinidia chinensis var. chinensis and A. chinensis var. deliciosa in mid-summer after
rainy season. Kiwifruit vine decline syndrome was turned out to be severely occurred in wettable clay soils af-
fected by waterlogging or poor aeration. No pathogens were directly correlated with the syndrome. Kiwifruit
vine decline syndrome could be expected to be efficiently prevented controlled using Bounty 71 rootstock
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tolerant to water stress such as waterlogging.
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Fig. 1. Kiwifruit vine decline syndromes. (A) Open-fields showing kiwifruit vine decline syndromes in mid-late summer. (B) Wilting symp-
toms of leaves showing progressive desiccation of leaves moving from leaf margin to inner tissues. (C) Skin wrinkling symptoms of stunted
fruits on the defoliated kiwifruit vine. (D) Necrotic root symptoms of the completely destroyed vine. (E) Feeder roots showing breakdown of
the cortex on the declining vine. (F) Mycelial growth on the soft-rotting areas of feeder roots.

Table 1. Occurrence of kiwifruit vine decline syndrome in Jeonnam and Gyeongnam Provinces in Korea in 2011

Province Kiwifruit orchards Kiwifruit trees Kiwifruit trees Percentage of
investigated investigated declined decline (%)
Jeonnam 33 3,726 828 222
Gyeongnam 33 3,552 1,159 326

7]% g+c}Fig. 1F).
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Table 2. Occurrence of kiwifruit vine decline syndrome according to soil textures and cultivation conditions in Jeonnam and Gyeongnam

Provinces in Koreain 2011

Province ti:::;:;t ::‘;‘i:::;a(go /j) I(\;r: :\ng;)e Soil texture Cultivation condition Remark
Jeonnam 1 0 1,000 Clay sand Rain-proof installation -
2 0 2,000 Clay sand Rain-proof installation -
3 100 400 Silt loam Open-field Completely destroyed
4 24 500 Silt loam Open-field -
5 375 700 Silt loam Open-field -
6 0 700 Loamy sand Open-field -
7 0 1,000 Loamy sand Wind-break net installation -
8 0 2,000 Loamy sand Wind-break net installation -
9 40 1,100 Silt loam Rain-proof installation -
10 0 1,800 Silt loam Rain-proof installation -
11 0 1,000 Clay loam Rain-proof installation -
12 60 450 Silt loam Wind-break net installation -
13 9.0 600 Sandy loam Open-field -
14 30.0 600 Sandy loam Open-field -
100 500 Silt loam Open-field Completely destroyed
15 9.4 300 Loamy sand Open-field -
16 100 450 Silt loam Open-field Completely destroyed
17 143 100 Silt loam Open-field -
18 44 3,000 Loamy sand Wind-break net installation -
19 7.0 400 Loamy sand Open-field -
20 50.0 600 Silt loam Open-field -
21 90.0 450 Silt loam Open-field -
22 100 400 Silt loam Open-field Completely destroyed
23 0 300 Loamy sand Open-field -
24 2.2 1,500 Loamy sand Wind-break net installation -
25 25.0 2,000 Clay loam Wind-break net installation -
26 0 1,000 Loamy sand Wind-break net installation
27 24.0 300 Silt loam Open-field -
28 2.8 900 Loamy sand Open-field -
29 433 500 Silt loam Open-field -
30 45 800 Clay loam Wind-break net installation -
31 0 700 Sandy loam Open-field -
32 2.7 900 Loamy sand Wind-break net installation -
33 0.7 1,600 Loamy sand Wind-break net installation -
Gyeongnam 1 4.0 400 Clay loam Open-field -
2 0 400 Loamy sand Open-field -

(Continued)
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Table 2. Continued

Province f::::::;t ::;?::;a(go/j) I?;r: :192? Soil texture Cultivation condition Remark
Gyeongnam 3 3.6 200 Clay loam Open-field -
4 0 900 Loamy sand Rain-proof installation -
5 0 2,600 Loamy sand Open-field -
6 40.0 500 Silt loam Open-field -
7 520 400 Silt loam Open-field -
8 833 300 Silt loam Open-field -
9 100 300 Silt loam Open-field Completely destroyed
10 89.5 100 Silt loam Open-field -
11 76.5 200 Silt loam Open-field -
12 28.6 200 Silt loam Open-field -
13 833 200 Silt loam Open-field -
14 473 700 Silt loam Open-field -
15 100 100 Silt loam Open-field Completely destroyed
16 100 700 Silt loam Open-field Completely destroyed
17 100 300 Silt loam Open-field Completely destroyed
18 50.0 1,200 Silt loam Wind-break net installation -
19 6.3 800 Loamy sand Open-field -
20 0 2,000 Loamy sand Wind-break net installation -
21 33 3,000 Clay loam Rain-proof installation -
22 4.0 2,000 Loamy sand Wind-break net installation -
23 10.0 7,000 Loamy sand Wind-break net installation -
24 100 400 Silt loam Open-field Completely destroyed
25 75.0 400 Silt loam Open-field -
26 100 300 Silt loam Open-field Completely destroyed
27 0 1,200 Loamy sand Wind-break net installation -
28 100 800 Silt loam Open-field Completely destroyed
29 60.0 2,100 Silt loam Wind-break net installation -
30 100 600 Silt loam Open-field Completely destroyed
31 100 1,000 Silt loam Wind-break net installation ~ Completely destroyed
32 66.7 1,200 Silt loam Wind-break net installation -
33 0 300 Loamy sand Open-field -

22 313l 70% ethyl alcoholo] FEH A3 3 pimaricin
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Table 3. Occurrence of kiwifruit vine decline syndrome according to soil textures and cultivation conditions in Jeonnam and Gyeongnam

Provinces in Korea in 2011

Isolate names Fungal species

GenBank accession no. Similarity (%)

11-KTY-S3, 11-JOJ-2 Pythium intermedium

11-NH-4, 11-SP-1 P. attrantheridium
11-KCS-3 P. chamaihyphon
11-KTS-4 P. spinosum

AB499720 98.7
EU109569 97.7
HQ643374 99.2
AB468776 98.7

N

T A714 <92 GenBank databaseof| 4] B| W EASH Av} &
2 Pythium spp.©- 2 EREUT, $7H4 £HE oA F5 %
T+ #5= P.intermedium, T+& 5 5=+ P. attrantheridium,
UHA] = FF+= 242 P.chamaihyphon} P. spinosum 2.2 &
AEich(Table 3). weba] oAl #329] 7]9of et B
Stewart@} McCarrison (1991a)2] Wi o 2 HA3H A3} oA
5 BE U4S ek gtk

Phytophthora spp= 7110l & d27]= EA |
LS. 2 Ph. cinnamomi, Ph. citricola, Ph. cryptogea, Ph. go-
napodyides, Ph. megasperma 5-°] AW Eof A(Stewart2}
McCarrison, 1991b), Ph. cryptogea$} Ph. citrophthora”} 29|
A(Latorre 5, 1991), Ph. cactorum, Ph. citrophthora, Ph. crypto-
gea, Ph. drechsleri, Ph. megasperma 5 92| Phytophthora7}
u]=o|4(Conn 5, 1991), Ph. nicotiana”} ©]&&]o}o]| A(Cicca-
rese 5, 1992), Ph. megasoperma var. sojae$} +-A13+ Phytoph-
thora sp.7} Zg2ofA] 71910 A& Yor|= Ao 2 HilE
2thBaudry 5, 2012). S-guteto = Lee 5(2001)0l &J3f Ph.
drechsleri7} 7191°ll 9H& 4o7]= Aoz H1E v 7] f
ol 719 =54 Uetl= UollAl Phytophthora spp.
7} HE& € Aozt 7| A, Al Atz = 2E] Ph. drechsleriE
|3l Phytophthora sppi= A8 A=A 29kem, A=84
At 22 =4 etk

E3H DB o A= Pythium helicoides®} Phytophthora vexans
7} 71¢)0l 99 & © 7|31 (Shimizu <, 2005; Yano %, 2011),
ZILo|| M= P helicoides7} 71¢)of] 9HE dov|=AHoR H
1= om(Wang 5, 2015), Lo oJ&e|oto A& Phytopy-
thium helicoides®] 7|19 &ZF=AS do7|= Ao 2 By
%AcHDonati 5, 2020). ZL2fu} o] Aol A Pythium S 2 573
H AN EFES i, T 9 ol otollA H1E Pythium
= e FEE FAENeH, A #F ZF Hdd A4
23} 7] 9]0l HAES UEtA gtk

whebA 719 A4S UEtd= 71900 B
Phytophthora ®+= Pythium3t -2 EFHAA Yol A&
A 2 AL =2 Hol o] Ao A EEH Pythium HFE52

719] a5l AHA 02 BofdiR]= Y= AR Ty
o, ofate E¢kof AAlsitrt 719 Mg Ade R 2
2248 0 2 Rsffst= FAFe = Tk T3 ASE YA
o] F2|=|R] g2 A2 ojgoto A Hirg HEAY A&
Algtol 7191 &=tol ofslA] g=the A& AlARRITHDonati
5, 2020).

ojgg|otoll X = 719] AFFAdel sl AA| 7|9 =L
10% Ao 353k= 3,000 ha7t T & P2 Aoz HIE)
THDonati -5, 2020). 79| 4|25 X4 o3 S &
L 2] uja| 2 2AY3H=d|(Hughes2} Wilde, 1989; McAneney
5, 1989; Reid 5, 1991), &3] 23} o354 H=gt 7994 &
o] Q= Ao 2 deA th(Tacconi 5, 2015). 19804 &
Hh AR =M= #o] 22 Delilah®} Bola7} F5HsE Z-9-9
o3} E¢fol og] & A £ As| B2 7|90l U
(McAneney 5, 1989; Reid 5, 1988). ]|t 2|2rFARS UukA]
© 2 7)9]o|A FAto] 71 Edretar IHAH| 7L 71 sk
715 58 = 0] Bol BRI AR dogol 7MY B
o] HAgHtHHughes et Wilde, 1989). /5542 A5oll= 4=
ol AHA 2| Hof| Q= 71 91E AR A eE 22} 39
of| 2= 71912 Ak TH(Tacconi 5, 2015).

719152 7t Ak g wo] &nls] wiiZe] 4= oo
- Aol 719] AE-S 4.6x10° mol/m’S] AFAE 4]
517] iizoll 5AIZE Fet Bl 717t HA] ot Akt 1
Zd o 3L, 8o Sl Al Th5o] FobA 5717 & ol H
A|A] ¢F7] wfjzof| #e] A Alo] WA¥RiT). E3F #e] 9] 25% H&
7} Fa 48A17F Bt M HEE o 4k 4= He|e)
7159 o] Fagtth wabA o3t AElolA] R =RE
ASRE & olF2 JAH L, ES & o] =42
T Q3 £ 8 Aol AlgEHA da msfjol = Fofsh
Rtk 7] 9= Zgeoll vl F kb wioll 2=t B E3F
ES s v EY 35S APl s
o] 22 EoFol A 4 Alslth(Jacksoni} Drew, 1984; Reid
5, 1991, 1992; Smith 5, 1989).

7191 AlgHE/del felo] 34 Fafol o3t AYE 585 ]
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Fig. 2. Kiwifruit cultivar Haegeum growing on nursery and rain-proof installation orchard located in Suncheon, Jeonnam. (A) Seedlings of
Haegeum scion grafted on Bounty 71 rootstocks. (B) Haegeum vine grafted on Bounty 71 rootstock actively growing in wettable soil condi-

tion with poor drainage.

Ql5te] 25Ato] AR T ojlA] YT HAE EFS
EE(A7 39 cm, %o 41 cm)oll Faz 284 71915 AAstaL
ZAY dAlol| ZEO Eo] 7FHEAMHA B RE A E
gt Aat, w7t BX] g 157 ZEof AAE 719] A4
5] Q=52 59 FHE Fofol Aol A== AetEAdol HA
SE7] AR 25 3 Biel= A3 A5 AR BHHo] vj4=7}
= 1571 ZE AR E 71952 B AR o2 ASFch
FEUEtol A BE 714 oo o3t HF 8 R =
3 HA e FAE Aol AR 719ElA F3fel 2
o #e] AAo oA JAfsh= 719 AEtEAte] = DAt
= A< 45T AleIth

A 719 AEFAS UEt= 710l Y8 712 Phy-
tophthora = Pythiumi} -2 EFAAA Wddto| HEE
A 92 210 & Ko} o] ditol| A E2jE Pythium #5527
9] 2ol AL 2 FosRlE Ye Aoz HHE,
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o] FHA] ¥ AL ol oto A Bt viAY AlEHY
Aol 719 &gho] 583t 4TS oH1] P=th= A AR
t}H(Donati 5, 2020).

YFEILFR 7] 9]ofA] 542 1980t 24t -2t
ol A2 BgH TI=7|Y(A. chinensis var. deliciosa) Y5 &
2! sllo] ¥ =(Hayward) ¥Rt ope} 2 Fof| S/d=]o] AuiH
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9] A2t W o] Ik A AAHOR olg=}
F2(Bruno) FF°| 822 F=2 o]-&H o] gt=t, 71¢]
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