
RESEARCH NOTES 

Interaction of Plastic, Hay and Grass Mulches, and 
Metam-sodium on Control of Pratylenchus penetrons 

in Tomatoes 
PATRICK 

Black polyethylene film mulches affect 
the activity of some nematicides (1, 2, 3, 5, 
6, 7, 8, 9). Other  mulches also may influence 
the results of fumigat ion tests; for example,  
hay mulches, cause the soil to remain  
cooler (8). Salt-hay mulches are used by 
strawberry growers, many  of whom fumi- 
gate. Mulches of grass clippings, wood 
chips, or leaf mold are used by homeowners.  
Clear plastic mulches cause the soil to 
retain heat, (8) and the activity of soil 
pesticides in warmer  soil under  clear plastic 
could change. Because black plastic mulch  
suppresses Pratylenchus penetrans pop- 
ulations (5), it should be useful to 
determine whether  organic mulches act 
similarly. Therefore ,  three types of mulches 
were tested, on fine sandy loam soil 
fumigated with metam-sodium (sodium-N- 
methyl-di thiocarbamate) ,  for control of 
Pratylenchus penetrans. 

In  a field where tomatoes had grown the 
year before, a pre t rea tment  sample for 
nematode counts was taken on 20 April  and 
nematodes were extracted by sugar flotation 
(4). On 21 April,  metam-sodium was 
applied, at the rate of 209 liters (a.i.)/ha, 
to 20 plots, each of which measured 3.0 x 
2.8 m. T h e  soil t empera ture  at a depth  of 
15 cm was 12 C. A 10-10-10 fertilizer was 
plowed into the soil at the rate of 500 
k g / h a  before planting. Four  tomato  plants, 
Lycopersicum esculentum cv. 'Bonny Best', 
were planted 0.6 m apar t  in each plot  on 
18 May. Each p lant  received 300 ml of a 
solution containing 0.5 gm of a 23-10-8 
ferti l izer/l i ter.  Four fumigated and four 
nonfumigated  plots were mulched with 
either a 7.5-cm layer of salt hay, a 2.5-cm 
layer of grass clippings, or a ].5-mil black 
polyethylene film. T h e  film contained holes 
(4 cm diam) 30 cm apar t  for moisture  and 
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air exchange. Eight plots (four fumigated 
and four nonfumigated)  were left un- 
mulched and hoed weekly. Each t reatment  
was replicated 4 times. Pesticides were 
appl ied as needed to control diseases and 
insects. Soil and root samples were collected 
on 25 June  and 27 August. Nematodes  were 
extracted from two, 0.1-gin samples of roots 
which were ground in 20 ml of water  for 30 
sec in a blender. T h e  P. penetrans ill the 
root blendate were counted at 60 X. Start- 
ing 3 August, r ipe tomatoes were picked 
weekly for yields. 

Dur ing  the second growing season, a 
10-10-10 mix ture  of fertilizer was appl ied 
at the rate  of 500 k g / h a  before appl icat ion 
of the mulches. Plots were not  fumigated 
but  were replanted with Bonny Best 
tomatoes, and new mulches were appl ied as 
in the previous year. Tomatoes  were 
planted through holes in new plastic film. 
Nonmulched  plots hoed dur ing  the first 
season were replanted wi thout  spading or 
plowing so that  the soil was left undis- 
turbed. Soil and roots sampled on l0 
August  and 23 September  were assayed as 
before. T o m a t o  picking began 11 August. 

T h e  pre t rea tment  popula t ion  of P. 
penetrans was 29/100 gm of soil. No other 
plant-parasitic nematodes were present. 
Wi th in  2 months  after application,  metam- 
sodium reduced the number  of P. penetrans 
in all plots (Table  1). Counts of P. pene- 
trans were 80% less in roots under  a grass 
cl ipping mulch than in unmulched  soil. By 
27 August, they were increasing slightly in 
roots in fumigated soil under  the salt-hay 
mulch, but  the major  increases were in root  
infestation in nonfumigated  plots, par- 
ticularly in nonmulched  soil and under  
salt-hay mulch (Table  1). 

Dur ing the second season, the n u m b e r  
of P. penetrans in most  plots increased 
2- to 13-fold. Populat ions  increased in 
fumigated "control"  and plast iocovered 
plots, lint they were still below those in 
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"FABLE 1. Inf luence of different  mu l ches  on r epopu la t ion  by Pratylenchus penetrans on tomatoes  after  
fmn iga t ion  wi th  m e t a m - s o d i u m .  

M e t a m - s o d i u m  

T y p e  of at s tar t  of  

m u l c h  first season 

No. P. penetrans 0.1 gm of roots T o t a l  yield 

Year 

Year fumiga t ed  '~ af ter  f umiga t i on  k g / p l a n t  

6/26 8/27 7/10 9/23 1st year  2nd  year  

Cont ro l  yes 14 d 7 e z 68 d 132 de 12 ab 8 ab 
no 152 a 285 a 303 a 503 c 8 b 5 b 

Salt hay  yes 17 d 49 c 113 c 78 e 12 a 10 a 
no 85 b 276 a 254 b 203 d 10 b 7 b 

Black plastic yes 4 d 21 d 135 c 293 d 15 a 8 ab  
no  50 c 152 b 402 a 850 a 11 b 5 b 

Grass c l ippings  yes 14 d 21 b 49 d 25 f 16 a 11 a 
no 30 c 72 c 78 d 92 e 12 b 11 a 

Wlnitial popu la t i on  on  21 Apri l  was 29 P. penetrans/100 gm of soil. 
• N u m b e r s  followed by same let ter  no t  significantly different ,  according to Duncan ' s  New Mul t ip le  R a n g e  
test (P = 0.05). 

nonfumigated plots. Populations of P. 
penetrans were similar in nonfumigated 
soil under salt-hay and black plastic 
mulches on 10 August. In the next 6 weeks, 
populations in nonfumigated soil under 
black plastic mulch increased 2.5- to 3-fold. 
Numbers of P. penetrans were lowest in 
fumigated soil under grass clippings. Salt- 
hay mulches suppressed P. penetrans 50% 
and 65% in fumigated and nonfumigated 
soil, respectively. 

In this test as in others (1, 2, 3, 5, 6, 7), 
soil fumigation plus mulching increased 
yields, but the yield increase depended on 
the type of mulch. The effects of metam- 
sodium and the mulches appeared to be 
additive. However, the fumes of a volatile 
fumigant penetrate quickly through the 
organic mulches and they might be less 
effective than the polyethylene mulch. 

Mulches influenced the repopulation of 
P. penetrans after fumigation with metam- 
sodium only in the second year. Populations 
increased in fumigated soil in nonmulched 
plots and under black plastic mulch but 
not under salt-hay and grass-clipping 
mulches. Pratylenchus penetrans is appar- 
ently suppressed by compounds, resulting 
front decaying hay and grass, leached into 
the soil. Grass clippings contain ammonia 
(unpublished, author). Walker et al. (9) 
found ammonia toxic to P. penetrans. The 
greater increase of P. penetrans under black 
plastic mulch than in bare ground between 
10 August and 23 September of the second 
season is probably the result of enltanced 
root growth under plastic mulch. The 

large numbers of P. penetrans under the 
plastic mulch apparently offset the benefits 
of the mulch, for yields were the same as in 
the nonmulched control plots. 
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