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INTRODUCTION

As a rule, in the past most of the research efforts in the
integrated fields of plant nutrition, soil fertility and fertilization
had the goal of adapting soils to crops. This was based on the
well known principle that, among the three media which provide
nourishment for plants, air, water, and soil, the latter is the one
that man can modify more easily rendering it more productive
whenever necessary. Ist is a rather recent development that which
aims to adapt crops to soils through selection ad breeding; a fa-
irly familiar example is given by the screening of lines and culti-
vars which are more tolerant to aluminum toxicity thereby saving
liming materials (see the review by PEARSON, 1975).

Part of the same trend corresponds to the concept of
efficiency of utilization of nutrients wich has been variously de-
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fined in the literature (SMITH, 1934; LONERAGAN & ASHER, 1967;
CLARK & BROWN, 1974; O'SULLIVAN et al. 1974; AMARAL, 1975;
FOX, 1978; MALAVOLTA & AMARAL, 1978; SILVA, 1980). As a cor-
rollary of this idea two major consequences developed namely: (1)
there are lines, cultivars or species which are to some extente
wasteful in their use of nutrients for yield formation; (2) it is possi-
ble to grow more food and fiber in the field with less nutrients
taken up.

MATERIAL AND METHODS

Ninety commercial bean varieties secured from various
sources (IAC, SP, Brazil; Sec. Agricultura, PR; U. Federal de Vigo-
sa, MG: Est. Exptal. Uberaba, MG) were grown in full strength nu-
trient solution until their life cycle was completed. After recording
the dry matter of the various organs (roots, stems, branches, lea-
ves, pods and grains) chemical analyses (N, P and K) were carried
out.

Yield potential was obtained by multiplying the weight
of grain produced per plant by the factor of 250,000 which corres-
ponds to the bean population in one hectare.

Efficiency of utilization of a nutrient was defined and
calculated as follows:

E = yield . absorption™' . time™'
where

E = efficiency of utilization,

yield = weight of grain, g/plant

absorption = grams of nutrient (N, P or K) accumulated

in the whole plant

time = life cycle in days

Simple correlation coefficients between E values and
yield were calculated by standard procedures. After establishing
arbitrary classes for yield potential, the average value were used
to establish «r» data corresponding to mean E figures within each
class.

RESULTS AND DISCUSSION

The values of the correlation coefficients between E fi-
gures and grain production were the following, all of them signi-
ficant at the 1% level of probability: N - 0.671; P - 0.762; K - 0.637.

Tabele 1 summarizes the results obtained is the calcu-
lation of E values for the several cultivars and the corresponding
everage yield potentials.
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TABELE | - Relationship between efficiency of utilization of N, P and K and yield

potential.
Number of Efficiency of utilization Yield potential
cultivars N P K kg/ha
15 0.19 1.43 0.27 4,409
22 A7 1.28 21 3,539
23 13 0.97 A7 2,420
22 11 77 A3 1,476
8 .06 48 .07 760

These data allowed for the determination of the corre-
lation coefficients as well as for the establishment of the regres-
sion equations, as shown in Table 2.

TABELE 1l - Coefficients of correlation and regression equations for efficiency of
utilization (X) and yield potential (Y).

Element r equation
N 0.99524* * Y = 384.69 — 1373.50X + 118720 X2
P 0.99796%* Y = -107.29 + 1076.99 X + 1437.52 X2
K 0.99087** Y = -451.21 + 14989.86 X + 12633.78 X2

*# gignificant at the 1 per cent level

As a matter of practical interest, Table 3 lists the varie-
ties with higher E values which are also those with higher average
yield potentials.

TABELE |ll - Varieties with higher efficiency of utilization and higher yield poten-

tial (*).
Mulatinho 1208 Aeté — 1 Bico de Ouro
Mulatinho Roxinho S. Cuva 168/N
Composto 388 Chumbinho brilhante Chuveirc de Prata
Chumbinho opaco Lambe beico Rosinha G-2
Guatemala 344 Roxinho V. Branca México 200

{ *) in decreasing order of yield potential
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One can see that efficiency of utilization of a given nu-
trient and yield potential correlate quite well. In other words: it
seems that higher productions are associated with better utili-
zation of nutrients for yield formation. E values, therefore, may re-
present an useful parameter in programs of breeding or selection
of crops more adapted to low levels of soil fertility which never-
theless are capable of high productions per unit of area.

SUMMARY AND CONCLUSIONS

Ninety bean (Phaseolus vulgaris L.) varieties were
grown in nutrient solution till maturity. Grain production per plant
was converted in yield per hectare and this was called «yield po-
tential». By dividing the production per plant by the amount each
of N, P and K taken up per day an estimate was obtained of the
efficiency, E, of utilization of the three nutrients. Hyghly signi-
ficant correlation coefficients were found to exist between E va-
lues and yield potential which suggests that this parameter may
be useful in selection and breeding programs.
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