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"Band spray i ng o..nd dire ct drilling", e te chnique 
in which b o.nds o.re s1:i r ayed i:1 a p o.,s t ure with pm"c..q_u at, f' oll• ·ma. 
by the di:ce ct drillinc of se c,a i n to t he c e ntre of t he b c.nds , 
wns i nvestigo.t ea, ni t h t he ni ,u of i ncPensin;:_~ the ui nter y i e lcl 
of' p a.sture s . 

'I'he nark wa s divided i nto t rrn p arts . In the f ir.3t, 
a b and. s1,r aye r wc.s c onstr u c t e d and tested, a.Dd with it a pastu.re 
band sprc..yecl and direct u.ri lle d i n o.ut unn . Th o r e sul tin f; p ro-
duction wna me n su.r.e,l ov e r the :2ol l ovri ng wi nte r p0ri od . ~·110 
s e c ond p o.rt cons i s t ed of ::'.n i nvestigc.,t i on i n t o the distributi on 
of spray nithi n t he h c,nds c.nd s pr o..y b ounce outs i d e the b c, nds , 
usi n g t he s ar11e !1oz zles anc~. ope r o. t in6 he i g.~ts a s i n the e arli e ::.· 
w m,k. 

'l'he t a.nd sp :..~2.yer r:as c ons cruc t ecl on o. disc - drill 
so t h a t b .:-mcls c oulc.1. 0e s pr n,yed o.nd dri l l e d i n t he same oper a tion , 
t he c oul t e1' s pac ing 1)e i :15 6 i 11. . I.ie :.,s 1..rr·emer1ts were t c1 .. -1<:e r: of 
several po :;_-formc,nce c h a1°nc t e r i stic s of 2. v ai·i ety oF no.z zl~s i n 
orde1° t o s e l e c t three s :. ze s sp r ay i ng 1 in ., 2 i n ., c.nc1 3½in . 
bami s n.t 30 Gn.l . liq1..lic,. p er spr,,.y ed -~c:.·-::• . 

Seed. c o[',t ing wi t h bentoni t8 with t he Di.1.1 of reduci ng 
p 1i.ra qua t d.nrnn1sc (if thi s vms a proble"1) H2.s lJriefly e x ::tr.1ine d, ancl 
2.b o.ndonc:a. after fincU.:1[:; t hat the c c~t r :) '.luc e o. s eed. ge n 1i n:::~ti cn 
o ons i de r c.bly r,1ore t h2.n i.' .. n;_;' pu.:r-c,cJUG:c ~!.:::u"lra. g~ tho, t mo.y h '.We resulte d . 

L>1 t he ;_,,ut1.:.•m - u i nter t :ci a l , tho f ac t o:.'s i nclu ded. 
ne1"€ : 4 band v;idth s ( "blanke t " :J l u s t h ose me nt i oned ab ovc ); 
3 ~) n:caqua t application rat e s (·1 , 2 , 2.nd 4 oz . e, . i . /acre ) ; 
2 v arie ties ( "Grassl ands Tr.:nc.. 11 1l'Te stern Wolth s :;_7e gro.ss and rye­
c orn); and. D.. ni trogcn sub-pl ot treatment (e e..ch h 2.l f of ev e ry 
plot had e i ther O o:c 1 cv;t . nitrolirne/ac x·e p l aced wi t h the seed). 

Irriga t i on -r;•r"s c arr i ed out p:ci or tc :::l l)l"ayin0 and 
dJ."illing, n.·1el was follorie d by o. dr y spe l l of fo u.:r ,1eeks . This 
c omb i na t i on nppear ecl to hcw e a dele t o..r i ous effe c t on t he r e su l ting 
e s t ['.blishmcnt of' t he sCJl.7~ spec i es , nh ich t ogether ni t h the -we t 
v;inter period were parti ally t o ule.me f or the ::,i o m.:e r y i elds i n 
all treated plots (comp ar eo t o control plots ). 

i.ie a suremsnt ;3 t aken rrere ma inly of s oil mois ture , 
s eecllin g e a~erge ncc , b otanic a l comp os i ti on am:!. clry mo.t t er yie l ds . 
Re sults wer e anal ysed by me ans of t-te sts and analys i s of 
variance whe r e t hese te sts were s u itable . 
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The results and literature suggested various byp-0theses as 
to the fate of bands and the gr-owth of' plants within them and it 
uould appear that def'oliation f'requenoy and intensity a.re important 
factors. The defoliation treatment in the trial (i.e. at 6-8 in. 
height) uas considered inadequate. 

The investign:tians from the seoond part of the tre sis work 
led to the use of' two techniques ~hich could have further use in spray 
distribution analysis. In the f'irst, the spray liquid incorporated a 
metal salt (e.g. copper sulphate) in solution and was colleoted on 
narrcl'.7 blotting paper strips. The metal concentration was measured 
by an atomic absorption spectrophotometer. With this roothod, a graph 
could be dram. of' the m.thin band spray distribution, an:l with log. 
transformation of' the results, spray bounce outside the edge of a 
band width pasture strip could be conf'idently me asured to 3½ in. from 
the band. The total amount of spro,y outside the b and was small 
houever. (ro.rely above 1Wo), and largely within an inch to either side 
of the b and wi th the nozzles used. 

In the other technique, the spnoJ: nozzle ,ms photographed 
in action, the lighting and exposure methods used enabling the extent 
of spray splash to be observed. 

---•-
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1 • INTRODUCTICN. 

Winter f eeding of livestock is becoming an increasingly 
major operation on New Zealand farms. With incre a sed stocld.ng rates 
and a gr-e a ter d.r:i.ve fco:- efficiency, farmers and resea..i.""'Ch workers have 
tried many systems. One system however, whi ch m s not undergone 
extensive evaluation is tha t of "b and spraying and direct drilling". 

The t erm ''band spraying" is now 11ell es-wblished i n crop 
production work , vrhe re t he technique involves spraying either a non­
selective herbioide between crop rows or a selective herbicide in the 
orop r0\7S (with mechanical need control between rmrn ). To da t e , fev, 
attempts have been made to band spray a plant free track into pasture 
with the object af subsequently sowing and establishing a new species 
in tha t s,1a.rd.. The concept is similar to t hat of overd.rilling, where 
a plant free tra ck is left by me c hanicnl means . Behind both af these 
techniques is the idea tha t a plant's closest ne ighbours are its 
greatest competitors, and ths. t uhen removing competition from m-ound 
a plant, diminishing returns presumably set in, the r emoval af the 
closest neighbours being af most help to the plant (in this c ase the 
sown one). 

Direct drilling, in which seed is drilled directly i nto t he 
mechanically undisturbed soil 0£t e1~ the e xisting ve ge t ation has been 
killed by a herbicide, usually pm~a.qunt, af'fers t he e.dvnntages of a 
quick easy establishment t e chnique for c e.sh, :fbra ge crops and pc..stures. 
Usu~, the technique offers che apness a.nd considernble management 
flexibility. It seems likely th a t the unknmms of the relationship 
b etwee n seed bed re quirements of pr eviously used species, drilling 
machinery p erformo.nce and. soil conditions, m,e keys to the success or 
fcilure of any crop drilled in this way. 

Nevertheless , band spraying a nd direct drilling has been 
shown to be fe asible Hi th r o gcrd to the mechanics of the operation 
(Blacla:nore 1962, Kay 1966). To be of acceptance hmever, any nen 
technique must h av e o.dvanta ges over other techniques. Because of its 
use of similar drilling machinery and operation in similar soil con~ 
ditions, direct drilling in conjunction ,.rith b and spraying is likely 
to suffer similar limitations to the technique of direct drilling. 
In direct drilling for regrassing purposes there has usually been a 
lovering of production aver the fixst winter . It is suggested that 
this could possibly be overcome with the use af fast gr-owing winter 
species such as "Grasslands :,.!.'ama" Western Wolths ryegrass or cereals 
such as oats or ryecorn. With band spraying tre aim woula. be tb­
kill only as much of the existing vegetation a s is needed for the 
establishment of the new species and so minimise the runount at' yield 
reduction. In this manner one would be changing only the botanical 
balance af the existing award. 

In common with direct d.r:i.lling after blanket herbicide 
application, band spraying would be expeoted to have the sa.ma advan,­
tages over conventional e stablishment methods with respect to speed 
and flexibili t:Y • and to have the disadvantage of the added risk of 
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establishment failure. Sor.1e gain in tota l winter crop or pasture 
production is likely in comparison with either blo.nket spraying and 
c1irect drilling or conventiona l este.blislu:ient methods in tha t the 
unspro.yecl aren.s could contribute to the total yie ld. Furthe rmore, 
re-establishment of the p a stw.--e mny be unnecess .s.:cy in the following 
season. 

A f2.ctor of vital i 1-:1p orta nco t o b and spr aying would therefore 
appear to be band width anC:l its effe ct on t ho yield af sown a nd exist­
ing species. A ccr:rpensatory effect betrre on the t wo is like ly as the 
gre a te1~ the yielcl. fro:J. the existing spe cies (re lated l a r gely to band 
width ) th8 less fror.1 sown species. As the t ot al yield is the sum of 
the yield fro• t he existing o,nd sown species, t he optimur.1 band width 
would be where t he y i eld c ane t o a peak . 

When c c.'nsidering the effe c tiveness of c. ce rta i n width of 
b and in reducing ccnpeti ti cn, the question of pasture r eaction tc a 
b and cf deed herbage must als c be cons i dered . The banc1 would 
initially leave a "vncuuu11 which vr ould subsequently b e follov,ed by a 
c mpeti tive struggle fr om rr,.2ny ple.nts to fill t he g::,,p . The initia l 
reduced cor.1.peti tion cdj o.cent to the existj ng plnnts rnf!.y a llow them t o 
spread l aterally ruid perho..ps cve rshn.don the b n.nd . With a narron b and 
this oay lead to a dark e nvir onnent which is cliffic1--u t for the new 
plant to inhabit. Cutt i ng fre quency n.nd. height may b e conside red ns 
associa ted and i nteracting f~ctors. 

Recolonisn.tion c oul d. b e expected from tlu."ee sourc es . 
(i) :B'l~oo seeds in the ground t hat h ad undergone b ,mcl trerotment. 
These rroul d include seeds fr CTI the p r e sent cmc1 p r evious inho.bi tants 
of the area as u ell o.s t hose so·.m by the drill. 
(ii) Frcra p l ants suppressed by t he ~rny, but i n the proce ss of 
recove ry fror.1 pn.r a quo.t spraying . 
(iii)Frori t he sp ecies outside the b and. Stoloniferous species 
might be expected t o make o. f a ster invasi on of the a r e8. while tufted 
species could 0l so recolonize the b a nd a s they tille red • 

.As in blc.nket sprnying, n f o.cto:c tho.t should be of impor­
tance is the r nte of paraqunt application within any one band . Both 
the economics o.nd r a te of in-band. recovery vrnuld be thus a.f'fected. 
The question raay well be asked, which is better, a. nar:i."OTT band and 
heavy rate, or wide band and lighter r a te ? 

From the vieW.Q.oint of the mechanics of creating bands of 
variable width, obviously a field requiring major attention, is the 
design of suito:ble equipr.1ent and the performance testing of spray 
nozzles in relation to eveness af application and -within pasture 
bounce. 




