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ABSTRACT 

Dur ing  the process of direc t  drilling different shaped drill coul ters 

have been ob served to creat e  different micro-environments  a t  the seed 

zone . This study has been to examine possible changes in soil 

structure and the s tate of soil compact ion around the groove, which 

in t urn might affect root penetrat ion . 

Several methods and pieces o f  equipment were developed to  inve s t igat e  

t h e  influence o n  the soi l  of  two contra sting coul ter shapes . These 

were  the commerc ially-avai lable triple disc coult er and an experimental 

chise l  coulter . To measure soil bulk density in the drilled groove 

zone , a small  core sampler was des igned and tested . Soil strength 

wa s a ssessed using a modif ied mul t i-point penet rometer which could be 

in serted vert ically into t he soil  or normal to t he groove walls. 

The instantaneous and permanent soil pressure zone of influence 

around the groove , which wa s created  by the passing of the coulters , 

was monitored using a l iquid-fi l led tub e  with a terminal d iaphrapnand 

a minipressure t ransducer . 

Macro scopic visual asses sment of the compac t ion of soil a t  the seed 

l evel was undertaken using a free z ing sampl ing t echnique which 

fac ilitated thin section subsamples to be studied by photographic 

t echniques. In addi t ion, 3 mm3 subsamples were taken dire c t ly f rom 

the grooves for electron microscopy study . 

S upplementary measurements  included draft force and the coulter­

p assage-disturbance-zone at  the soil  surface using a load cell and a 

d i splacement t ransducer respec tively . 



Wheat and lupin seeds were sown to s tudy the e ffec ts of  so il changes 

on root gro wth of a f ibrous and tap root system .  

The data sugges ted that the triple disc  coulter tended t o  compac t 

well-defined zones around the groove while the chisel coulter produced 

no apparent  compac tion . 

Such soil compaction in a moist  silt  loam of  init ial bulk dens ity less 

than l . lg/cc  d id not resul t in any apparent differences in plant r oo t  

responses between the t wo coulter types .  I n  a drier , harder soil 

ho wever (greater than 1 . 32g/ cc)  there appeared to be a c lear 

d i sadvantag� from use of the triple disc coul t e r  in this respect . 

With lupin , root growth was restricted-and deformed from use o f  the 

lat ter coulter, while in the case of  wheat ,  seedl i ng emergence was 

r e stricted in comparison with the chisel coul ter . 

Smearing was found on the groove wall  in moi s t  so il with the triple 

disc coulter but the experiments  were not able t o  show any mechanical 

restriction to root and plant development arising from the smear . 

In the f ield conditions , in contra s t  to the laboratory conditions 

( where seedling performance and root growth were bet ter with the 

chisel coulter in almo s t  all of the tested conditions except with 

moist  and loose soil where it  was equivalent t o  the triple disc)  any 

localised compaction o f  soil by the triple disc  c oulter (particularly 

at  and near t he base of the groove) appeared to be compensated by 

o ther factors (weathe r ,  earthworms e tc . ) during the plan t 's full 

g rowth cycle . 

Compac tion and mechanical impedance i n  isolation did not appear to be 

solely responsible for the root and plant growth responses . 



A physiological study o f  soil moi sture transpor t  proce ss and soil 

water vapo ur availability  in the see d  zone should therefore be the 

subj ect  of f urther studie s. 




