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ABSTR:.CT

rield increases can
cecur when the dernsity is increased ond tne rectangularity is

chengesl unity. Twec trials were carrieé out to exemine scae
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effects growing snap besns 2%t four densities.

1]

he R.G.H. fell with time until pod swell whure it showed =

slight increase a2nd then fell agzin. The N.A.K. fcllowed a similaer

pattern whereas the L.EK.R. increased and then fell earlier thzn
either the N.A.R. or the R.G.f., indicating the dependencc of the

R.G.n. on the K.i.a. The L.A.R. 2;pears to be dependent on the

T D =
L.W.R. conporert rather than the S.L.A. component.

Pertilizer had no effect on tke R.G.h. or the N.i.a. &s the
l:-vel of fertilizer increzses, the S.L.A. decreases and the L.w.x.
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are VYthicker'. DBoth the L.%n.d. and the L.A.F. are mzintained 2t =2

higher level with increasing amounts of fertilizer,

Az Jensity iuncrezses, tle aatarity ci tle beane tend to e
lelayed, 7ield/ lant 2% hizl: lersity is decressed turcugh fever
flovers/zlanty Bisker flser snl ol sbortisr reie 2ri a lower teen
welgnht, all probakly due to tieower D.d.l. There iz 2lso =
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negztive correlstion between the rumber of node -nd pod size.

The recipricol yield density relstionships showed fertilizer
toc hezve no effect on the A znd B pzrameters for either tot:z1 »l-nt
Ary matter or bezn dry matter. The zllometric log pl=nt weight to

log bean weight slowed the raztio of teans to total plant weight

decreases with increasing density.

X}

Fertilizer had no effect on the yield of bezns. Density wss
21so shown tc hzve no effect on the yield of besns when the yields
were compared at the same seed length. When yields were comrzred
at the szme chronological time, density 4did have an effect. The

mean mature bern yield was 13.95 tonnes/ha but the mean harvestable

vield was 18.6 tonnes/ha,



INTRCDUCTICN

1518 ha of snap veans (Phaseolus vulgaris L.) were grown in

New Zeszlznd in 1978. 1416 ha of these were grown for processing;
67 % for guick freezing and 33 for canning. The average yield of
snap beans in 1978 was 7.98 t/ha. 21% of the frozen snap beans
were exported to 22 countries wiith Austrazlia importing 50% of the
exported beans. The area of beans grown for processing has almost
doubled between 1371 and 1977 as has the gross yield, but the yield

per ha has shown little change over this pericd. (Anon, 1978).

Horticulture has moved towards systems of high yield and
intensive production. The rapid increases in the cost of prod-
uction must be met by more efficient production and higher yields.
The scarcity of good land close to proeessing factories, with an
abundant supply of water, tends to put a premium on high produc-
tivity per urit area. According to Bleasdale (1969), this is one
incéntive for having a comprehensive :ncwledge of the yield-density
relationships of vegetable crops and to use the knowledge to devise

highly productive cultural systems.

Cverseas work has suggested that yields may be increased
significantly by reducing the rectangularity and increasing the
plant population (Jones, 1967, Mzck and Hatch, 1568). A parabolic
relationshipy btetween pod yield and density is apparent. The density
at-which maximum yield occurs will vary with the environment, cul=-
tural practices andeultivar. The time taken for the crop to mature,
which waries with density, irrigation practices, and other factors,

must be taken into consideration when comparing yield differences.
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Cften thers is an Interactive elfect between density zn
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Pendletor and Dunean, 1956;. This factor, combined with the effect

of goil typre on fertilizer response, has made the intergretation of

Growth snalysis is a technigue that may be used to gain an

1

insight into the physiological basis for yield differences using
relative growth rates, net assimilation rates. leaf area ratios,

specific leaf areas and leaf weight ratios. Yield differences
; = % o " o 2
may alsoc be analyséd morphologically using the number of pods m

ani the meen w&ight per bean.

The aim of the project was to attempt to relate yield diffe-
rences due to density and fertilizer toc physiclogical and

aorpnological changes,





