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EFFECTS OF PREPLANT AND POSTPLANT NEMATICIDES 

ON POPULATIONS OF NEMATODES IN THE SOIL 

AND ON GROWTH OF FRUIT TREES IN THE NIAGARA PENINSULA 

C.F. Marks and T.R. Davidson' 

Abstract 

Preplant ,  tree-row, fumigation of Vineland f i n e  sandy loam nrovided 
good contro l  of the  root- lesion nematode, P r a t  lenchus penetrans,  i n  t h e  
s o i l  around peach trees f o r  a t  least* The same treatments 
con t ro l l ed  the  pin nematode, Paratylenchus sp., f o r  only 1 year. Vorlex a t  
112 l / ha  appeared t o  be the  most e f f e c t i v e  preplant  treatment and should be 
p r a c t i c a l  i n  orchards where  o the r  crops are not being in t e rp l an ted .  Though 
pos tp lant  app l i ca t ions  of IJemagon reduced numbers of root- lesion nematodes 
around e s t ab l i shed  peach trees, they d id  not r e s u l t  i n  any promotion of 
growth, i nd ica t ing  t i ia t  t h i s  treatment might not be n r a c t i c a l  i n  t h e  
Niagara Peninsula. 

Introduction 

The root- lesion nematode, P ra t  lenchus 
penetrans Cobb 1917, i s  one of th- 
orqanisms associa ted  with peach r ep lan t  
problems (1 ,  7,  8 ,  9 )  and with dec l ine  of 
peach trees i n  es tabl i shed orchards.  A l s o  it 
i s  a primary p a r a s i t e  of apple (12) and has 
damaged tree f r u i t  crops on l i q h t e r  s o i l s  i n  
New York S t a t e  (1 1 ) .  

The pin nematode, Paratylenchus 
c u r v i t a t u s  v.d. Linde 1938, i s  believed t o  be 
responsib le  f o r  most of t h e  dec l ine  of apple 
orchards i n  the  Hudson Valley (10).  Thouqh 
pin  nematodes, Paratylenchus spp., a r e  q u i t e  
prevalent  i n  t h e  orchard s o i l s  of t h e  Niaqara 
peninsula it has not  been determined i f  t hese  
nematodes a r e  of economic importance. 
Mountain and Boyce ( 8 )  suqgested t h a t  p in  
nematodes may a f f e c t  mainly t h e  longevitv and 
product iv i ty  of peach trees. 

Preplant  nematicides con t ro l  t he  root-  
l e s i o n  nematode, Pratvlenchus enet rans  Cobb 
1917, and promote $rowth o f d e e s  i n  
Fox sandy loam ( 8 ) .  Such treatments a l s o  
reduce r e p l a n t  problems of apple and cherry 
on l i g h t e r  s o i l s  and trees i n  t r e a t e d  s o i l  
have a f a s t e r  growth r a t e  than those i n  non- 
t r e a t e d  s o i l  ( 4 ) .  Preplant  s o i l  fumigation 
d id  not  promote growth of peach seedl ings  i n  
Vineland f i n e  sandy loam I n  t h e  qreenhouse 
( a ) ,  but d id  promote t h e  growth of nursery 
stock of apple,  cherry ,  pear and plum i n  t h e  
f i e l d  ( 2 ) .  

The pos tp l an t  nematicide, Nemaqon (1,2- 
dibromo-3-chloropropane) improved the  qrowth 
and/or y i e l d  of peaches and apples i n  
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e s t ab l i shed  orchards (1  0,131 . However growth 
was promoted i n  only 31% of t r i a l s  with 
pos tp l an t  appl ica t ions  of Nemagon i n  
e s t ab l i shed  orchards of peach, nrune o r  
walnut i n  Cal i fornia  ( 3 ) .  

This r epor t  o u t l i n e s  t h e  e f f e c t s  of 
p rep lan t  and pos tp lant  nematicides on t h e  
numbers of root- lesion and p in  nematodes 
Vineland f i n e  sandy loam and subsequently 
growth of orchard trees. 

Materials and methods 

P rep1 a n t  t rea tments  

i n  
on 

Experiment 1 (Table 1 )  with peaches was 
conducted i n  a former peach orchard (trees 
removed 2 months before treatment)  t h a t  
averaged 700 root- les ion  and 5 0 0  p in  
nematodes/0.45 kq s o i l  p r i o r  t o  treatment.  
Vorlex (1  , 3-dichloropropene and r e l a t e d  C 
hydrocarbons 80% ; methylisothiocynnate,  20XS 
was applied a t  34, 112 and 220 l /ha i n  t h e  
t r e e  row. The fumigant was i n j ec t ed  15-20 cm 
deep i n  bands 2.4 m wide with a spr inq  too th  
fumigation r i g  i n  November 1968.  The s o i l  
was sealed immediately and l e f t  undisturbed 
u n t i l  spring.  The check d o t s  were t r e a t e d  
s i m i l a r l y  but  no chemical was applied.  Each 
p l o t  cons is ted  of four peach (Prunus pe r s i ca  
(L.) Batsch cv. Babvqold 71-s. The 
treatments were rep l i ca t ed  a t  l e a s t  t w i c e  and 
arranqed a t  random i n  t h e  orchard. P lant ing  
holes  w e r e  d r i l l e d  i n  t h e  middle of t h e  
t r e a t e d  bands and t h e  trees were planted  i n  
Apr i l  1969. 

Experiment 2 (Table 1 )  with apples w a s  
a l s o  conducted i n  a former peach orchard from 
which trees had been removed 2 months before 
t h e  treatment.  The population d e n s i t i e s  
p r i o r  t o  treatment w e r e  about 1750 root-  
l e s i o n  and 1140 pin nematodes/0.45 kg s o i l .  
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Table 1. Effects of pre-plant nematicides on numbers of root-lesion and pin nematodes in the soil and on the 
growth of fruit trees 

No. of nematodes/0.45 kg 
soil at end of 2 seasons Increase in trunk x- 

of growth section area (ern') % Larger 
than check 

Expt. no. Treatment and Root- 1st 2nd trees after 
and crop rate (l/ha)* lesion Pin season season Total two seasons 

1 Check 2130' 1900 
Peach 

Vorlex, 34 650 4770 14 

Vorlex, 112 25 2070 47 

Vorlex, 220 300 1550 32 

Check 130a 80a 3.33a 3.67 b 7.00 b § 

Telone, 72 20b 40a 3.77a 4.60ab 8.37ab 20 

Vorlex, 34 30b 70a 4.03a 5.40a 9.43ab 35 

Vorlex, 112 2b 40a 3.73a 5.90a 9.60a 38 

Vorlex, 220 2b 3a 3.53a 4.67ab 8.20ab 17 

* 
Tree row application; multiply by 2.5 to obtain the actual broadcast rate. 

' Data not analyzed because of varying number of replications for the treatments. 
Means followed by the same letter are not significantly different at P = 0.05 (Duncan's Multiple Range Test). 

In November 1970, Telone (1,3-dichloropropene 
and related chlorinated C. hydrocarbons) at 
72 l/ha and Vorlex at 34, 112, and 220 l/ha 
were applied as described for experiment 1. 
Each plot contained four apple (Malus unila 
Mill. cv. Scotia) trees p l a n t e m  
1971. Treatments were replicated three times 
and arranged in a randomized block design. 

Postplant treatments 

Experiment 1 (Table 2 )  was conducted with 
10-year-old sweet cherry trees (Prunus 
aviun L. cv. Heidelfinqen). P r i n  
treatment there were 1000 root-lesion and 100 
pin nematodes/0.45 kg soil. On May 20, 1968, 
the orchard was shallow disked and Nemagon 
130 EC (1,2-dibromo-3-chloropropane, 1.3 kg 
ai/l) was applied at 33.7 1 ai/ha with a 
spring tooth fumigation rig. The nematicide 
was injected 13-15 cm deep in bands 2.4 m 
wide, as close to the trunks as possible on 
the row sides of the trees. The soil surface 
was sealed, straw mulch was spread under the 
trees, and the soil was then left 
undisturbed. Ten, single-tree replicates per 
treatment were randomized throughout the 
orchard. 

1300 pin nematodes/0.45 kq soil. On June 0 ,  
1~68, Nemagon 130 EC was applied at 33.7 ayd 
22.5 1 ai/ha to freshly disked soil, as in 
experiment 1. However, the apnlication of 
the lower rate of Nemaqon was repeated in 
early June of 1969. In 1968 the check plots 
were treated similarly to the nematicide 
plots but chemical was not applied. In 1969 
only the plots that received the chemical 
(22.5 1 ai/ha treatment) were shanked but all 
plots were disked and sealed. The treatments 
were applied across the rows and replicated 
six times in a randomized block desiqn. 

Experiment 3 (Table 2) was established in 
a 3-year-old peach orchard, cultivar 
Royalvee, having population densities of 400 
root-lesion and 1200 pin nematodes/0.45 kq 
soil. On June 2 2 ,  1970, Nemaqon 130 EC was 
applied at 33.7 1 ai/ha, as describedv for 
experiment 1, and Nemagon 25% G (1,2-dibromo- 
3-chloropropane, 25% ai) was applied at 73 kg 
ai/ha. The granular formulation was applied 
with a hand-operated cyclone seeder to a 
similar area to that treated with Nemaqon 130 
EC and incorporated to a depth of 13-15 cn bv 
disking . Corresponding checks were used for 
each tyne of application and all plots were 
sealed by rollinq. Seven replications of 
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Table 2.  E f f e c t s  of a pos tp lan t ,  fumigant-type nematicide on numbers of root- lesion and p i n  nematodes i n  s o i l  
around es tab l i shed  f r u i t  t r e e s  

5 Number of nematodes/0.45 kg s o i l  

Root l e s i o n  Pin 

Growing seasons a f t e r  t reatment Growing seasons a f t e r  t reatment 
Expt. no. Treatment and 
and crop? 

1 

r a t e  (1 ai/ha)?F 1 2 3 4 1 2 3 4 

Check 560 830 2030 3380 290 1400 320 1320 
Sweet 
cherry Nemagon 130 EC (33.7) 

**  ** ** ** * 
180 160 330 580 20 30* 

* * 
70 300 

2 Check 1170a 2450a 1750a 

510 b 970 b 920a Nemagon 130 EC (22.5) 

Nemagon 130 EC (33.7) 410 b 870 b 2000a 

(I 
Peach 

3 Check - shanked & r o l l e d  820a 650a 
Peach 

Nemaqon 130 EC (33.7) 
in jec ted  & r o l l e d  15 b 110 b 

Check - disked & r o l l e d  690a 310ab 

Nemaqon 10G (73) disked 
& r o l l e d  360ab 190 b 

800a 4040a 2420a 

180 b 490 c 1200a 

190 b 1370 b 5040a 

3060a 4950ab 

0 c 570 c 

3090a 6170a 

300 b 2300 b 
~ ~~ ~ ~~~~~ .' Expt. 1, 10-year-old t r e e s ;  Expts.2 and 3 ,  4-year-old trees. 

'' T r e e  row appl ica t ion ;  mult iply by 1.25 t o  ob ta in  t h e  a c t u a l  broadcast  r a t e .  

' Expt. 1, means followed by **  a r e  s i g n i f i c a n t l y  d i f f e r e n t  a t  P = 0.01, * a t  P = 0.05. 

' Nemaqon w a s  i n j e c t e d  a t  22.5 1 ai/ha i n  June 1968 and repeated i n  June 1969. 

Expts. 2 and 3 ,  
means followed by t h e  same le t te r  a r e  not  s i g n i f i c a n t l y  d i f f e r e n t  a t  P = 0.05 (Duncan's Mult iple Range T e s t ) .  

nematode counts  were taken  from t h e  d r i p - l i n e  
areas a t  t i m e  of t r e a t m e n t  and t h e r e a f t e r  
a n n u a l l y  i n  November. Nematodes were 
e x t r a c t e d  from t h e  s o i l  by t h e  modif ied 
Baermann pan technique  ( 1 3 )  and nematode 
c o u n t s  w e r e  t ransformed t o  log (x + Z O O )  
b e f o r e  s t a t i s t i c a l  a n a l y s e s .  T r e e  
measurements w e r e  t aken  e i t h e r  a t  p l a n t i n q  
t i m e ,  o r  when t h e  p o s t p l a n t  nemat ic ides  were 
a p p l i e d .  Subsequent measurements were made 
i n  December o f  each y e a r ,  excep t  f o r  
experiment  1 (Table 1 )  where t h e  trees were 
measyred o n l y  a f t e r  t h e  second qrowinq 
season.  

I n  a l l  exper iments  t h e  c u l t u r a l  
p r a c t i c e s ,  e x c e p t  f o r  nematinide t r e a t m e n t s ,  
were t h o s e  o f  t h e  c o o p e r a t o r s .  I n  p r e p l a n t  
experiment  2 (Table 1 )  and i n  p o s t p l a n t  
exper iments  2 and 3 (Table 2 )  t h e  
c o n v e n t i o n a l  c u l t u r a l  p r a c t i c e  of c l e a n  
c u l t i v a t i o n  u n t i l  J u l y  1 fol lowed bv a mowed 
weed cover  f o r  t h e  remainder  o f  t h e  qrowinq 
season  was used. I n  p r e p l a n t  experiment  1 
( T a b l e  1 )  t h e  between-row a r e a s  were 
i n t e r p l a n t e d  w i t h  p o t a t o e s  i n  1969 and 1970; 
weed cover  was allowed t o  groTr around t h e  
trees. 

Results 

P r e p l a n t  t r e a t m e n t s  

I n  experiment  1 (Table I ) ,  Vorlex a t  112 
l / h a  seemed t o  be t h e  b e s t  t r e a t m e n t  i n  terms 
of nematode c o n t r o l  and qrowth response  of 
peach trees. 

I n  experiment  2 (Table I ) ,  t n e  number o f  
nematodes i n  t h e  a r e a  p l a n t e d  t o  a n p l e s  
d e c l i n e d  c o n s i d e r a b l y ,  i r r e s p e c t i v e  of 
t r e a t m e n t ,  dur inq  t h e  two y e a r s  fo l lowinq  
p l a n t i n q .  A t  t h e  end of t h e  second qrowinq 
season  t h e r e  were fewer r o o t - l e s i o n  nematodes 
i n  t h e  t r e a t e d  p l o t s  t h a n  i n  t h e  check p l o t s  
(Table 1 ) . With p i n  nematodes, however, 
t h e r e  w e r e  no s i q n i f i c a n t  d i f f e r e n c e s  h c t ~ r e e n  
t r e a t m e n t s  a f t e r  two seasons .  None of t h e  
chemical  t r e a t m e n t s  promoted tree qrowth i n  
t h e  f i r s t  qrowinq season  and Vorlex at 112 
l / h a  w a s  t h e  o n l y  t r a a t m e n t  t o  q i v e  a 
s i q n i f i c a n t  i n c r e a s e  r e l a t i v e  t o  t h e  check i n  
t h e  second season.  
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Postnlant  treatments 

In  experiment 1 (Table 2 ) ,  Nemaqon a t  
33.7 1 ai /ha  cont ro l led  root- les ion  and n in  
nematodes i n  t h e  s o i l  around IO-Yrear-old 
sweet cherrv t r e e s  f o r  four years.  

Experiments 2 and 3 (Table 2 )  showed t h a t  
33.7 1 ai/ha (exneriments 2 and 3) cont ro l led  
both root- les ion  and pin nematodes around 
peach trees f o r  two qrowinq seasons. Two 
app l i ca t ions  of Nemaqon a t  22.5 1 ai/ha d i d  
not  r e s u l t  i n  any s i q n i f i c a n t  improvenent i n  
nematode cont ro l  over a s inq le  ann l i ca t ion  of 
33.7 1 ai/ha. Nemaqon 25 G a t  73 kq a i / h a  
d id  not  reduce numbers of root- les ion  
nematodes below those of t h e  corresponding 
check but  it d id  reduce t h e  numbers of p in  
nematodes. 

The i n j e c t i o n  of Memaqon 12-15 cm deen 
with a sprinq tooth  fumigator apparentlv d id  
not  cause any damaqe t o  feeder roo t s  nor d i d  
it a f f e c t  tree qrowth. None of t h e  nos tp l an t  
nematicide treatments r e su l t ed  i n  promotion 
of t r e e  qrowth so da ta  a r e  not  presented. 

Discussion 

preplant  , tree-row, fumiqation of 
Vineland f i n e  sandv loam can provide qood 
con t ro l  of root- les ion  nematodes i n  the  soi l  
f o r  a t  l e a s t  two vears  but  seems t o  con t ro l  
p in  nematodes f o r  onlv one growinq season 
(Table 1 ,  experiment 2 ) .  Mountain and Bovce 
(8)  have reported t h a t  p in  nematodes inc rease  
r ap id ly  i n  fumiqated s o i l s  i n  peach orchards 
durinq t h e  second growing season. 

Both apple and peach showed improved 
growth on Vineland f i n e  sandy loam t r e a t e d  
with preplant  nematicides. The present  d a t a  
show t h a t ,  i n  terms of nematode cont ro l  and 
growth response, a tree-row app l i ca t ion  of 
Vorlex a t  112 l /ha ,  should be e f f ec t ive .  
Furthermore, s ince  t h e  numbers of P. 
penetrans increase  very slowly i n  fumiqatgd 
s o i l  i n  peach orchards (8) and s ince  t h e  r a t e  
of increase  can be reduced f u r t h e r  by qood 
weed con t ro l  p rac t i ces  and t h e  use of proper 
cover crops ( 5 , 6 ) ,  tree-row fumiqation should 
be a s  e f f e c t i v e  a s  broadcast  fumiqation f o r  
growers who a r e  not  i n t e rp l an t inq  with o t h e r  
crops. 

Pos tp lant  app l i ca t ions  of Nemaqon can 
provide nematode con t ro l  up t o  four  years  
a f t e r  treatment i n  sweet cherry (Table 2 ,  
experiment 1 ) .  However it appears t h a t  t h e  
normal c u l t u r a l  p r a c t i c e  of usinq a weed 
cover crop i n  peach orchards may shorten the  
period t o  two years  (Table 2 ,  experiment 2 )  
i n  orchards with very high d e n s i t i e s  of 
weeds. I t  i s  a l s o  poss ib le  t h a t  peach i s  a 
more s u i t a b l e  hos t  than sweet cherry.  

In  aqreement with o the r  s tud ie s  (8,3) 
pos tp l an t  app l i ca t ions  of Nemaqon f a i l e d  t o  
enhance tree qrowth. Perhaps a v i e l d  
response would occur with bearinq trees 

t r e a t e d  with a pos tp lant  nematicide. 
However, it appears t h a t  pos tp l an t  
app l i ca t ions  of Nemaqon on tree f r u i t  crops 
genera l ly  a r e  not  p r a c t i c a l  on t h e  Vineland 
f i n e  sandv loam s o i l s  i n  t h e  Niagara 
Peninsula. The use of a pos tp lant  nematicide 
may be more bene f i c i a l  on Fox sandv loams, 
such a s  those In  t h e  tree f r u i t  growinq a reas  
of Essex and Norfolk counties.  Because o f  
t h e  smaller  amount of ava i l ab le  water i n  
these  coarser  s o i l s ,  t h e  trees would be 
subjected t o  q r e a t e r  moisture stress and 
would be less t o l e r a n t  of nematode damage 
than trees on t h e  Vineland f i n e  sandv loam 
( 1 4 ) .  
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