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Resistance of Some Vitis Rootstocks to Xiphinema index 
A. R.  HARRIS t 

Abstract: Thirty-eight grapevine (Vitis spp.) rootstocks were screened in pots for resistance 
to the dagger nematode, Xiphinema index, from 1979 to 1981. Resistance ratings were based on 
visible root symptoms and on changes in the nematode populations over 16 months. Nineteen 
of the 23 Californian hybrid rootstocks tested were resistant, as were 'Harmon)', ' 'Freedom,' 
"Schwarzmann,' and '3309." Two hybrids of V. rufotomentosa, '!71-52' and '176-9,' were possihly 
immune to X. ir~dex. The rootstocks 'ARG l,' ' l l 0  R,' 'i202,' and '1616,' which are used com- 
mercially for phylloxera resistance were susceptible. Key words: grapevine, dagger nematode, 
hybrid, symptoms, populations. Journal of Nematology 15(3):405-409. 1983. 

T h e  d a g g e r  n e m a t o d e ,  Xiph inema  index 
T h o r n e  & A l l e n ,  is o n e  o f  t h e  w o r l d ' s  m o s t  
d a m a g i n g  pests  o f  g r a p e v i n e s ,  b o t h  d i r e c t l y  
(12, 14) a n d  as a v e c t o r  of  g r a p e v i n e  f a n l e a f  
v i ru s  (GFV)(5 ,10) .  P r e p l a n t  f u m i g a t i o n  of  
v i n e y a r d  soi l  does  n o t  e r a d i c a t e  X.  index, 
n o r  is i t  s a t i s f ac to ry  in  deep ,  wet ,  o r  c layey  
soils (4,9). E v e n  w h e n  f u m i g a t i o n  gives  g o o d  
i n i t i a l  r e d u c t i o n  o f  n e m a t o d e  n u m b e r s ,  t he  
r e s i d u a l  p o p u l a t i o n  m a y  be  suff ic ient  to  
t r a n s m i t  G F V  to n e w l y  p l a n t e d  v ines ,  a n d  
the  n e m a t o d e s  o f t e n  i nc r ea se  to  d a m a g i n g  
leve ls  w i t h i n  a few years  (9). T h e r e  is, 

Received for publication 20 August 1982, 
q)epartment of Agriculture, Sunraysia Horticultural 

Research Institute, P.O. Box 460, Irymple, Victoria. 3498 
Australia. 

I am indebted to Prof. L. A. Lider of the University 
of California Davis, and Dr. A. J. Antcliff of C.S.I.R.O., 
Merbein, Victoria, for supplying rootstocks. 1 also thank 
Miss J. A. Wiffen, Mr. K. Wheeler, and Mr, S, Beer for 
let hnical assistance. 

t h e r e f o r e ,  a n e e d  fo r  a b e t t e r  c o n t r o l  
m e t h o d  for  X.  index in  r e p l a n t  v i n e y a r d s .  
R e s i s t a n t  r o o t s t o c k s  w o u l d  p r o v i d e  p ro tec -  
t i o n  f r o m  n e m a t o d e  d a m a g e  fo r  t h e  l i f e  o f  
t he  c rop .  R e s i s t a n c e  r a t i n g s  of  s o m e  Vitis 
spec ies  a n d  c u l t i v a r s  h a v e  b e e n  r e p o r t e d  
(1,8,11) a c c o r d i n g  to b o t h  v i s ib l e  r o o t  

s y m p t o m s  ant l  to  c h a n g e s  in  n u m b e r s  o f  
X.  index in  pots .  

T h i s  p a p e r  r e p o r t s  t he  r e su l t s  o f  screen-  
i n g  38 r o o t s t o c k s  fo r  r e s i s t ance  to  X.  index,  
based  Oll these  t w o  p a r a m e t e r s .  T h e  e x p e r i -  
m e n t  w a s  c o n d u c t e d  i n  po t s  in  a g r e e n h o u s e  
a t  W a h g u n y a h ,  V i c t o r i a ,  A u s t r a l i a ,  f r o m  
1979 to 1981. 

M A T E R I A L S  A N D  M E T H O D S  

T w e n t y - t h r e e  C a l i f o r n i a n  h y b r i d  roo t -  
stocks,  i m p o r t e d  to  A u s t r a l i a  in  1974, 
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were compared with 15 clonal rootstocks 
which have been, or are likely to be used 
commercially for their resistance to nema- 
todes or phylloxera (Table 1). 

T h e  experiment  was conducted using 
the methods described by Kunde et al. (8), 
except where indicated otherwise. Dormant  
cuttings of the virus-tested rootstocks were 
collected from the Sunraysia Hort icul tural  
Research Institute in August 1979, dipped 
in a 0.5% solution of the surface sterilant 
C H I N O S O L  W (Hoeschst)(67% 8-hydrox- 
yquinoline sulphate + 30% potassium sul- 
phate) for 4 hours, and planted in pots of 
steam-pasteurized soil in a greenhouse prop- 
agation bed. T h e  rootlings were trans- 
planted into steam-pasteurized Barmera 
sandy loam (6) in 14-cm-d plastic pots and 
maintained in a greenhouse at 21-24 C for 
20 months. T h e  vines were allowed to en- 
ter dormancy during winter. Three  replicate 
pots of each rootstock were inoculated be- 
tween December 1979 and January 1980 
with 100 hand-picked, nonviruliferous X. 
index obtained from cultures on fig (Ficus 
carica cv. Black Isha) and grapevine (V. 
rupestris cv. St. George). However, conclu- 
sions were based on tbe replication which 
had either the most severe root symptoms 
or the greatest increase in nematode popu- 
lation, or both. This  follows the method 
adopted by Kunde et al. (8). A fourth plant 
of each rootstock was left as an uninocu- 
lated control. T h e  percentage recovery of 
nematodes by the screening and funneling 
technique was established by inoculating 
100 X. index into five pots, each containing 
400 ml of the same soil, then extracting the 
nematodes. 

Three  sets of control pots were estab- 
lished. One contained V. vinifera cv. Chas- 
selas, a nematode-susceptible wine variety, 
inoculated with X. index. A second con- 
tained V. vinifera cv. Sultana, also suscepti- 
ble, but  not inoculated, to determine 
whether cross contaminat ion occurred dur- 
ing the experiment.  A third set of control  
pots contained no plants, but  the soil was 
inoculated with 100 X. index to determine 
whether  the nematodes could survive the 
durat ion of the exper iment  without  host 
plants. 

The  fresh weight of roots, severity of 
root damage and numbers of nematodes 

extracted were determined for each pot in 
Apri l -May 1981. Th e  root damage and re- 
sistance ratings (Table 1) were based on 
those of Kunde et al. (8). 

RESULTS 

T h e  results are summarized in Table  1. 
Root  weights differed greatly between root- 
stocks, but  showed no relat ionship to either 
degree of root damage or numbers of X. 
index. T h e  mean recovery of X. index ob- 
tained by the screening and funneling 
technique was 62% (Sx 4.1), and this figure 
was used as the basis for determining 
changes in nematode populations. Although 
'Chasselas" and "A RG  1" had greatly swol- 
len roots, as described for rat ing 3, they 
were rated as 2 because they had many lat- 
eral roots. 

DISCUSSION 

T h e  resistance of the Californian hybrid 
rootstocks corroborates the selection by 
Kunde et al. (8) of the five resistant species, 
V. candicans, V. solonis, V. arizonica, V. 
rufotomentosa, and V. smalliana. All of the 
hybrids were resistant except ' 122-16,' ' 182- 
7,' and '200-92.' Although these three hy- 
brids, together with '1613,' showed no root  
damage, one replicate of each had a nema- 
tode count which indicated possible multi- 
plication, and it may be significant that they 
share V. Iongii as a common parent. These 
vines may be described as tolerant of X. 
index, ra ther  than partially resistant, if 
tolerance is defined as the ability of the 
host to support  the parasite wi thout  the 
host becoming diseased. They  may be use- 
ful rootstocks for planting in infested vine- 
yards if they are also hort iculturally suit- 
able. 

Toleran t  rootstocks will prevent crop 
losses caused by nematode damage, but  
American species of Vitis are susceptible 
to GFV (l), and they render V. vinifera 
scions grafted on them susceptible (3). 
Nematode tolerant rootstocks may become 
infected with GFV after brief feeds by X. 
index, because the vector can acquire and 
transmit GFV within an access time of 15 
min (2). Rootstocks, therefore, also need 
to be ei ther  tolerant  of GFV or immune  
(i,e., exempt from infection, completely re- 



Table 1. Nematode survival, severity of root damage, and resistance of Vitis rootstocks after 16 months in pot culture. 

Mean 
Accession root 

Rootstock number weight 
and clone Cross or species (7~ (g) 

No. of 
X. index 

Root 
damage* 

Resistance 
ratings 

86-10 
88-113 
91-39 

101-9 
101-56 
106-38 
112-2  
112-71 
116-11 
116-60 
122-16 
142-40 
142-50  

150-5 
171-13 
171-52 
176-9 
182-7 
187-24 
200-92 
513-4 
514-11 
515-1 

AGR 1 (syn.AXRl) ; 
FV A13 V21 

Dog Ridge; 
FV A6 V8 (H99) 

Freedom; FV DI1 VI 
Harmony; FV A10 V7 
K51-32;FV D13 V14 
Ramsey;NF Al l  V2 

V. slavini X V. riparia Gloire 
V. slavini X V. rupestris Metallique 
V. riparia Gloire X V. candicans 
V. arizonica X V. candicans 
V. arizonica X V. candicans 
V. longii X (V. riparia Gloire X V. champini Ramsey) 
(V. riparia Gloire X Dog Ridge) X 1613 
(V. riparia Gloirej X Dog Ridge) X 1613 
V. candicans X 1613 
V. candicans X 1613 
V. rupestris Metallique X 1613 
V. ru]otomentosa × V. candicans 
V. rufotomentosa X V. candicans 
V. ru/otomentosa X V. longii 
V. ru[otomentosa X V. vini[era 
V. ruIotomentosa × V. vinilera 
V. ruIotomentosa X V. rupestris Metallique 
V. solonis X V, longii 
V, solonis X V. candicans 
V. solonis X V. riparia Gloire 
V. ruIotomentosa X V. riparia Gloire 
V. ru/otomentosa X (V. riparia Gloire X Dog Ridge) 
V. rufotomentosa X (V. riparia Gloire X V. champini 

Ramsey) 
V. vini]era X V. rupestrts 

V. champini 

1613 X Dog Ridge 
1613 X Dog Ridge 
V. champini X V. riparia Gloire 
V. champini 

- -  11 27 0 A 

I.V.75.2423 12 25 0 ?++ 
I.V.75.2424 11 3 0 A 
I.V.75.2425 12 5 0 A 
I.V.75.2426 16 32 0 A 
I.V.75.2427 14 16 1 A 
I,V.75.2428 33 7 0 A 
I.V.75.2429 23 12 0 A 
1.V.75.2430 20 18 0 A 
I.V.75.2431 11 12 0 A 
I.V.75.2432 18 83 0 B 
I.V.75.2433 15 2 0 A 
I.V,75.2434 3 2 0 A 
I.V,75,2435 9 0 1 A 
1.V.75.2436 7 2 0 A 
I.X.75.2437 16 0 0 A 

- -  8 0 0 A 

I.V.75.2439 16 96 0 B 
I .V .75.2440 29 4 0 A 
1.V.75.2441 26 143 0 B 
1.V.75.2442 23 2 0 A 
I.V.75.2443 10 1 0 A 
I.V.75.2445 12 5 0 A 

I.V.62.2040 30 339 2 C 

I.V.59.2011 Dead 0 Dead . , ,  

I .C .77.8281 11 36 0 A 
1.V.66.2134 16 35 0 A 
I.S.74.8072 33 156 1 B 

1.V.64.2065 11 11 0 ?~ 

< 

¢5 

° ,  

t ~  
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Roostock 
and  clone Cross or  species 

Schwarzmann;  
ex Wes te rn  Aust .  

S04;FV A6 VI8 
34 EM 
101-14 
IlOR (syn. R ich te r  

110) ;OF4-11 (H102) 
1202;FV A7 VI3(H62) 
1613;FV A9 V5 

1616; FV A9 V21 
3309;ex R u t h e r g l e n  
Cont ro l  1 (Chasselas; 

FV CI 1 VI.100 X. index) 
Control  2 (Sultana; 

MI2.  No X. index) 
Control  3 (100 X. index. 

No plants)  

V. riparia 

V. berlandieri X V. riparia 
V. berlandieri X V. riparia 
V. riparic, X V. rupestris 
V. berlandieri V. rupestris 

V. vini/era Mouv6dre  X V. rupestris 
V. solonis X Othel lo  i .e .V,  longii X 

(V. vini[era X IV. labrusca X V. riparia]) 
V. solonis X V. riparia 
V. riparia X V. rupestris 
V. viniIera 

V. vini[era 

Mean 
Accession root  
n u m b e r  weight  No. of  Root  Resis tance 

(7y (g) X. index damage*  r a t i n g t  

A.V.70.2252 8 45 0 A 

I .V.66.2136 18 153 1 B 
- -  17 121 1 B 

- -  34 65 1 B 

I.V.64.2083 23 96 1 C 

I.V.66.2135 15 572 $ C 

I.S.74.2066 47 75 0 B 
I.V.64.2082 17 795 2 C 

- -  5 48  0 A 

I.V.62.2049 7 990 2 G 

A.C.70.8162 40 0 . . . . . .  

* Root  damage  rat ings:  0 = no symptoms;  I = few localized swollen or cu rved  root  tips; 2 = obvious and  genera l  swell ing of root  tips; 3 = large an d  in ten-  
sive swellings few or  no lateral  roots. 

tRes l s tance  rat ings:  A = sl ight  or  n o  root  damage ,  X. index popu la t ion  decrease; B = sl ight  root  damage  a n d / o r  possible  X. index popu la t ion  increase; C = 
modera te  to severe root  damage ,  X. index popu la t i on  increase. 

++Rootstocks were not  ra ted  because only  one replicate was assessed. 



sistant) to the nema tode  to p reven t  crop 
damage  due to  GFV. Vitis rotundi/olia is 
res is tant  to the nema tode  and  does no t  de- 
ve lop symptoms of GFV (1), b u t . i t  was no t  
i nc luded  in  the rootstocks tested in  the 
present  study. 

Vitis ru[otomentosa is appa ren t ly  a good 
source of resistance to X.  index, because all 
of its progeny except '150-5' suppor t ed  
fewer t h a n  six nematodes  a n d  showed no  
root  in jury .  T w o  of its hybrids,  '171-52' anti  
176-9,' are possibly i m m u n e .  These  vines 
would  r e m a i n  free of GFV if their  immu-  
ni ty  to X. index was mani fes ted  in  the pre- 
ven t ion  of even a probe  with the nema-  
tode's stylet. If  these vines are su i table  in  
o ther  characteristics for use as rootstocks, 
they would  he i n v a l u a b l e  for p l a n t i n g  
where one wan ted  e i ther  to reduce a X.  in- 
dex p o p u l a t i o n  or to prevent  spread  of 
GFV. 

Where  GFV-suscept ible  grapevines  are 
to be rep lan ted ,  it  may be possible to first 
e l im ina t e  the virus reservoir  i n  the old  roots 
by app ly ing  a su i table  systemic herbicide.  
R e p l a n t i n g  of X.  index-resistant rootstocks 
would  then need to be delayed only  u n t i l  
v i rul i ferous  adu l t  nematodes  died, because 
GFV does no t  persist t h rough  the egg or 
m o u l t  (13). I n  view of the fa i lure  of fumi-  
ga t ion  to e l im ina t e  the virus f rom soil (9), 
this hypothesis  deserves testing. 

T h e  rootstocks ' A G R  1,' '110 R, '  and  
'1202,' which are of ten used for the i r  
phyl loxera  resistance, were susceptible  to 
X.  index, b u t  ' H a r m o n y , '  Schwarzmann , '  
'3309{ a n d  'F reedom'  were resistant .  T h e  
results o~ this e x p e r i m e n t  genera l ly  concur  
with those of K u n d e  et al. (8). Resistance 
ra t ings  could no t  be al located to 'Ramsey '  
or  '88-113{ because on ly  one repl icate  of 
each survived;  their  small  root  systems may 
accoun t  for the small  n e m a t o d e  popula-  
tions. O the r  au thors  (1,8,11) r epor ted  tha t  
'Salt  Creek'  (sic.) (p robab ly  'Ramsey ' )  and  
Dog Ridge  were susceptible.  

T h e  results of this e x p e r i m e n t  ind ica te  
tha t  m a n y  of the rootstocks wa r r an t  fur- 
ther  testing, pa r t i cu la r ly  for suscept ib i l i ty  
to GFV. A n  e x p e r i m e n t  is be ing  conduc ted  
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to test the i r  field pe r fo rmance  in  a 
nematode-  a n d  phyl loxera- infes ted  v ineya rd  
at Ru the rg len ,  Victoria.  
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