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0verse2.s ;-,on. suggests that substar:ti2..l yie l :l increase ~ c2.n 

cccur when t:r1e der:. si ty i s increased :>n,: tne rectan€,Ulari ty i s 

ch2nge-:i to unity . Two trials •,:ere carri ec 0u t t::> ex 2-:11 i n e sc:::e 

e ffect s 0 f gr0wing snap b e;:,ns ?. t f.::mr dens:. t ie s . 

The R . G • .i:i. . fell with ti:ne until _poc. swell ,;h t.. re it showed '"' 

Sl ; .. 'h+ :ncre~se 0»n~ then fell a --. ..,;..., T'h_.e ~~ . A . rt· . J"'cllo1.-•e ."! a !"'.l·.~t:..,r - e,H, .L , <'- c.,. <.... c::,c..-'--' • • • _ , _ _ ---c.. 

pa tter:i .,,hc reas tr.e m. increased a'.'ld th er. fell ea rlier th 2.n 

either t h e N.A. d . or the R. G. rl ., i nd icatine the de~en~enc c 0£ the 

R. G. n . on the N. A. n . T~ e L.A. rt . ~;pears to be dep~nc en t o:i the 

L.'..i-. E. . co·npo r.er. t ratl::.er tr. 'ln the ~ A . C'.)::i~o:ient . 

F ertiliz er tad no effect on t te R.(;. . n. o r t1--:e ~1 . :~ . n. As the 

l ·- vel o f f e rti2.izer incre".~ES , t ~--~e S . L . J~ . de.cYeases and· the .u . ·N . .. °1 . 

:.:icreasc s , ir,j icating t:C: .=:t 11-)re le ::ves .s.:r:t= 1-.rc -:1.:ced 2.:- :d tt.E. :'..E:aVE:.s 

".re ' tnic~~er '. Bott. the 1 . ·-f . • .n . a.!'ld th€ l.A.F.. ar e :r-.2intained 2t 2. 

1,:~:ere2.s ~r.s L . A. t ., S . L . A. a,,d :!:.. P . . I. a ll :.ncr eas2 . Th i s sl'.0 1,; s 

densities , ~o r~ l eaveE 
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are ; r ciuced tu t t tey 
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1'~ 2 rec i r rico l yiF.:~.r. censi ty rel ::- t i om :~ i ;,s shc\\e11 fertilL .. e r 

to h :: ve no e f feet on the A ~nri B p :o. r a.met e r s f o .i: eithe r t o t = 1 pl n t 

d ry :na.tter or bes.n dry 11 2,tter . 'l'he a llometric loe- pl ?..n t wei ght t o 

log "bean wei P,ht s!.owed t :Le r a tio of bea....YJ.s t o t otal pl 2nt weight 

d ecreases wit~ increasinc density. 

Fertilizer had no effect on t he yield of be2..n s . Density wo.s 

also sr.own t c h c-.ve no effect on t he yield of beans when t~e y i elds 

were compar ed a t t he same seed l engt h . When yields were com:r2.red 

a t t he same chronological t i:ne , den s i ty iid h ave an effect. The 

mear. -na t ure be~.:n yield was 13 .95 t onnes/ha but the mean h ~.rvesta ble 

yield ,:;R. s 18 . 6 t onnes / ha . 
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IN'l'rtCDDCT::: CN 

15i8 ha of snap oeans (Phaseolus vulg-a=is 1.) were gr own in 

New Zea.l ~";.d in 197e . 1416 ha of these were gr own fo= t r ocessing; 

67 % fo:: c;,uici.. freezing and 335·~ for ca11ning. The average y.:;.eld of 

snap beans in 1978 was 7.~8 t/ha . 2 1% of the frozen snap bea.~s 

were exported to 22 cour.tries wi.th Australia im}:ortint, 50% of t h e 

expor tei bea~s . The area of beans grown for processing has a l.most 

doubled between 1971 and 1977 a s has the 5ross ·yield , but th e yield 

per ha has shown littie change over t his ;eri od . (Anon_ 1978) . 

Hor t iculture has moved towards systems of high yield and 

intensive production . The rapi d increases in the cost of prod­

uction .'.!lus t be Jlet by more eff.:;. cient production and higl:er yields. 

The scarcity of good l and close to pro-eessing f a.ctories , with an 

abundant supply of water, tends to put a premi um on high produc­

tivity per unit area. According to Bleasdale (1969), t his is one 

incentive for having a comprehensive :aiowledge of the yield-density 

relationships of vegetable crops and to use the knowledge to devise 

highly productive cultural systa~s. 

Overseas work has suggested that y~elds may be increased 

significantly by reducing the rectangulari ty and increa.s ing the 

plant population (Jones , 1967, Mack and Hatch, 1968) . A parabolic 

relationship between pod yield and density is apparent. The density 

at.--which . :naximum yield occurs will va ry with the envi r onmen t, cul­

tural practices an~c~ltivar. The time t aken for t he crop to mature, 

which .aries with den s ity , i rrigation practices , and other f actors, 

must be t aken into consideration when comparing yield di fferences. 
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Pe:.dl don ar:::3. Dur.can , 1956) . f ac t or , co~bin e~ with t ~e effs ct 

cf roil t:,r;,e .:,n f ertili z1:. r r e s~cnsc , has ,"Ja.d.e t r: e i n:t;er;-reta t.:. or: o f 

fertilizer trial r esults di fficult. 

Gro":th ar.alysi s is a technique tha t :nay te used t o gain a.n 

insig~t into t te physiological basis f or yiEld differences using 

relative e;-rowth r ates , net assi:nila t ion r a t1:;s . leaf area ratios , 

specific leaf areas and leaf weight ratios . Yield c.ifference s 

may a~so 
2 

be ar,alysec ~o r pholo6ically using t he number o f pod s m 

ani the ~ean weight per bec:n . 

Tr.e aim o f the projec t was to att e~pt to relate yield diffe-

rences due t 0 de:isi ty and. fertili2.er t o physi ol ogical and 

11or pnol ogi cal chan6"es . 




