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A!i�M!..t 
Meth ods of evaluating t he t ec hniques and e quipment us ed f or direc t 

dri lli ng of s eeds int o unti l led soi ls were revi ewed and deve loped. Fi e ld 

tes ts were use d  to high ligh t  seed ling es tablishment prob lems and wer e 

comp lim en ted by a t i l lage b i n  technique which sought to i s o late variab les 

such as c lima t e ,  soil type and s o i l  mois ture regime. The t i l lage bin 

technique i nvo lved c o l lecting half-tonne undisturbed b locks of turf in 

o p en ended s t e e l  bins using a special turf cutting machine. The se t i l lage 

bins were s ubjec t ed to a common c limat e and moi s ture s upply by p lacing them 

bene at h  transparent rain canopi e s  and app lying water artificially .  Dri l ling 
uti lized a suppo r t  bed on whi ch s evera l b ins were p laced end to end and 

whi ch was s tradd led by a moving gantry and too l t es t ing apparatus operating 

on rai ls alongs id e .  This faci lity allowed c lo se visual apprais al to b e  made 

of the ac t i o n  of coulters and s e ed depo sition and was opera ted at speeds 

which were infinite ly var iab le, within limi ts . See d  metering was preci sely 

c ontro l le d  and s e le cted coult er f orc es and s oi l  physical properties were 

measure d wi t h  the apparatus . Turf b lo cks , in their t i l lage bins, were re tur·11erJ 

t o  the ra in pro t e c t i on cano pi e s  after dri lling for p lant response studios. 

Soil c ov e r  over the seed appe ared to b e  important in promoting scccllin,n: 

emergence. Fie l d  covering devices were evaluat e d  and a bar harrow vras 

dev e lo ped and adop te d as a stan dar d c overing proc e du re . The importance of 

covering the seed appeared to be more pronounced wit h  lar ge seeds such as 

maize and b ar l ey than with smal l er s eeds such as luc erne . A s trong re la ti onsld p 

b etwe en vi sual scori:�of the amount and type of cover, and seed ling emc�gence 

data was e s tab li shed . This f avoured c overing media wi th a predomi nance of 

unbr oken dead pas tur e  mu lch, compar ed wi th loos e soi l and rubble . 

The performanc es of a range of dri l l  c oulters o perating �t s low speeds 

in as so ciati on wit h  the bar har row, were c om pared in t erms of p lant responses 

under s o i l  m o i s ture stress . An experimenta l chis e l  cou lter l'las deve lo ped t o  

obvi a t e  the no t ed shortc omings of some o f  these exi sting coult ers. In 

contras t  to the "V" shaped gro oves lef t  by most cnulters, the chi s e l  c onfined most 

of i t s  s o i l  di s turbance to sub surface layers, wi th a narrow opening at the 

surface . 

With a ll c o u l te rs, seed germina tion ap1eared t o  b e  les s aff ected by 

c oulte r  d e si gn t han s eedling emer genc e because of sub surface mortali ty of 

seed l ings . In this re spe ct c lear s ee d ling eme rgenc e res ponses favoured the 
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chi s e l  c o ult er. Maximum wheat seedli ng emergence wi th the chi s e l  coulter 

as sembly was 77%, whi c h  was s ignificantly greater than ho e and tri p le disc 

coulter s  wi th 27% and 26% re sp e c t ive ly .  As the ini t i al soi l mois t ur e  leve l 

was rais ed i n  o ther e:�eriments the magnitude of the se differenc e s  decreased 

but the o rder of ranking remained. A 22% comparative de crease i n  ini tia l 

soi l  m o i s ture c ontent was necessary t o  reduce the p erf ormance of the c hi se l  

coulte r t o  a simi lar level t o  thc.t o f  the h o e  and triple di sc c ou l t e r s .  

D iffi culty was experienced i n  accura te ly moni tor ing in-groove s o i l 

moistur e re gime s, bu t i rr i gat i on response s and gravime t ric determina t i ons 

of sub sam p le s  sugge s t e d  that t he ab i li ty of gro oves to retain avai la b le 

soi l moisture was a c r i ti cal factor in the p lant emergence response s . 

Soi l  temperature s· appeare d n o t  to b e  grea t ly aff e c t ed by c oulter type 

i n  the s e  experiments a lthough the i n-groove minimum temperature with the 

chi se l cou l t er was si gnif icant ly higher than the hoe and trip le di s c  c ou lters 

in one experiment. 

Observat i on of the m odes of ac t i on of coulters showed that the chi sel 

and hoe coulters produ c ed some upward soi l heaving whi le the tri ple disc 

appeared to o p erate with a downward and outward wedging ac tion in the soi l .  

A n  incre as e i n  soi l densi ty under the gro ove re su lted from pass age of the 

trip le disc coulter b ut no eff e c t  on dens i ty was seen wi th the chise l or 

hoe cou l t ers . The down f orces r e quired for 38 mm pene tration of a l l  cou lters 

tes ted, . appear ed also t o  be c lo s e ly related to their mo des of act ion and 
re lative ly insensitive to s o i l  mois ture conte nJ.; i n  the stres s ranee. In 

this re spe ct the tri p l e  disc required 1 . 4  times more force than the dished 

disc coulter and from 2.3 t o  4. 6 t imes more force than a ranee of 4 other 

coulters . 

Fie ld t e s ts o f  the wear rates of chi s e l  c oult ers cons tructed of various 

s t e e l  based materia ls, wi t h  and without hardening treatments, suggested 

a number of pre ferred t rea tments but c ou ld no t es tab lish any differenc e in 

wear rat e  f rom coul ters o perating in the tract or whe el marks compared with 

tho s e  operating in unmarked s o i l . 
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DEFINITIONS 

1. Unless defined in Appendix 13 or otherwise explained in the 

text, all references to agricultural machines or components 

thereof have the meaning stated in British Standard 2648: 

1963, "Glossary of Terms Relating to Agricultural Machinery 

and Implements". 

1. 




