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In the San Joaquin Valley (SJV), tomato planting has transitioned from direct-seeding, surface-
irrigation, and deep tillage to the use of transplants, buried drip irrigation, and shallow tillage.  
Since drip tape can last at least three years when buried 10-12” deep in semi-permanent beds, 
tomatoes can be planted several years in a row or rotated with other crops that use similar 
practices.  For several years, the use of pre-plant herbicides in tomato production has had no 
negative effects on tomato health, until the last few years.  In 2009, stunted plants with reduced 
root growth were discovered in processing tomato fields that had been previously treated with 
pre-plant herbicides under this growing culture.  The plant symptoms and field pattern were 
linked with the herbicide injury symptoms caused by dinitroaniline herbicides.  Compared to the 
current growing practices in processing tomatoes, the old practices aided the breakdown of pre-
plant herbicides that were routinely applied.  With the conversion to sub-surface drip irrigation 
and shallow tillage, the potential of reduced herbicide degradation and increased residue 
carryover and the potential for negative effects on tomato production are of concern.  The 
objective of this study was to determine the growth response of transplanted tomato plants to 
incremental doses of soil-applied herbicides at planting.  A greenhouse pot study was conducted 
in summer 2014 to evaluate the effect of incremental doses of three common pre-plant herbicides 
used in processing tomato production in the SJV.  These included trifluralin (Treflan), s-
metolachlor (Dual Magnum), and pendimethalin (Prowl H2O).  The experimental design was a 
two factor (herbicide type and dose) randomized complete block with four replications.  The 
herbicides were mixed in field-collected native soil at doses of 0, 0.5, 1, 2, 4, and 6 ppm using a 
cement mixture.  The treated soil was added to 3 gallon plastic pots and tomato seedlings were 
transplanted and allowed to grow for 45 days.  Plant growth in terms of height and leaf numbers 
was monitored weekly.  Prior to harvest, chlorophyll concentration in the leaves was estimated 
by a SPAD meter.  At harvest, the plants were clipped at the soil surface and separated into 
leaves and stems.  The total leaf area of the plants was measured and then the aboveground plant 
parts were dried in a forced-air oven and dry weights were recorded.  The root biomass was 
washed to remove all soil particles, dried in a forced-air oven, and the dry weight was recorded.  
Data were analyzed using ANOVA, and dose required to reduce biomass by 50% (GR50) of the 
different herbicides was estimated by non-linear regression models.  Results showed that 
aboveground and belowground biomass was affected by the herbicide type and the dose.  
However, there was no interaction between the herbicide type and the dose.  Averaged over the 
herbicide doses, trifluralin resulted in the least aboveground biomass, whereas s-metolachlor 
resulted in least below-ground biomass.  All three herbicides at doses greater than 2 ppm reduced 
total aboveground biomass.  However, compared to the non-treated control (0 ppm) root biomass 
was reduced at a dose of 0.5 ppm with further reductions beyond 4 ppm. Non-linear regressions 
showed that the GR50 of trifluralin for both above- and below-ground biomass was lower than 
that of pendimethalin and s-metolachlor.  Plant height was only affected by the herbicide type 
and dose had no effect.  At each dose, plants treated with s-metolachlor were taller than those 
treated with trifluralin or pendimethalin.  Chlorophyll concentration of the leaves, as estimated 
by SPAD units, at harvest were affected by the herbicide type and there was an herbicide type by 



dose interaction.  Trifluralin was the only herbicide that reduced chlorophyll concentration at 
doses greater than 1 ppm.  There was no significant difference between the herbicides for 
chlorophyll concentrations when the data was initially taken (2 weeks after transplant).  
Herbicide injury symptoms were observed from the third week after planting.   Therefore, it can 
be concluded that all three herbicides tested reduced aboveground biomass at doses greater than 
2 ppm; however, doses as low as 0.5 ppm caused reductions in belowground biomass.  The effect 
on the herbicides on the roots at this low dose warrants further research.   Future studies will 
examine the effects of these herbicides at doses ranging for 0.1 ppm to 1 ppm which are similar 
to residue levels detected by bioassays in grower fields showing dinitroaniline herbicide injury. 
 


