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Summaeary

A fizld oxperiment on maize was carried out on the land of the Agricultural
Resesrtk Centiz of Ceomados (Centro de Pesquisa Agropecudria dos Cerrados),
Brazl The zail :s a dark dystrephic latosct of clayey texture, with 26 pom of K. Five
tevels of satass.um and iour levels of magnesium were used, producing in the first
y2ara s ignaficant respsnso :0 the epplication of 75 tg of K:0 per ha. Tha reaximum
yicle of 4230 ko of grain per ha was eblzinzd vith 303 kg of K20 per hz, apniicd
troadcoaat. Tz 'mh. corresponding to 75 ko/he 20 was 407€ ¢/ha, equal to 175%
cf 172 wield witn no potassium. The finanza! valuz of the yicld incrernznt was 9,3
$mLs tea cost of the potassium chiaride used. No sigrificant differance (8% lavel)
wias rocorded between 130 kg of K0 per hectata spplied brosdeast, and the same
placed in tne planbing furiows.

The vagnesic 3 lovei wes vor: ed by epplying ca 'c* cus lirnesinne and dolomitic
l.mc,‘unc in ¢i““crent proportions. No cignilicant responsa to magnesium was
ehtsin g in the frst year.

Aftes the first maize crop the soil was found to contain 17 ppm of K.

Introduction

=

Collaciing soils from an 2:ca of 560000 km? of Cerrados in central Srazil, Lopas
(1575) showed that in £3% of 518 samples anclysed, the exchangeabis potassium
conten wos lowur than 0,15 meq K+ par 10T ce of soil, & level that can beconsidered

' Cortrib ston o the prugramme of researsh on sod fertility carned out by the Univassitizs of Nerth
Carolina and Cornell, in ceilsboration with CPAC/EMENAPA and USAID-3razl, under contracts
numbers AlD/Csd 2358 and AID/Csc-2490. This work resaived addiuscaal fiacncicl suppert frorm tho
Petash Instiiate (Atlsnis) and tno internetiora! Potush lasticta (Berne).

» Ass-cicte Resaarch Worker, Carncll University.

* Scit Rescarch Workor, CPAC/EMBRAPAL
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critical. The magncsium content was balow the critica! level ¢f 0,5 meq/100 cc of
soil in 90% of the samples.

Preliminary observations by W.V.Soares {personal communication) regarding
experiments in the Federal District incicated that a rewardingly significant response
10 polassium on maize was to be expected.

Magnesiumn fevels in maize leaves, in other experiments ty the CPAC in Wh-s.h
calcitic limestone was us~d to correct soul acidity, stood at about 0,08% sfte
cultivation of maize for twe years. Thic lzvel is well below tnhe figure ge'\eral
accepted as critical (Junes and Eck, 1873).

A field experiment to test various levels and methods of apglication of K and Mg
wras conducted at the Centra for Agricu'ivrdl Eesearch of Cerrades, 40 km from
Brasilia.

Mazierials and mathods -

The coil used for this study was a dar’ red latosol, dystiophic, clayey in texture
{Pedology and Soil Fertility Team, 18¢8). Scil an:!ysns showed 2 pH of 4,6
{soil:weter=1:2,5), exchangesble aluicinium za. 3.1 meg/190 cc of soil, and
excnangcaule calecium plus magnesium 0.34 meg/100 cc of soil {extraction with KCI,
1 NJ, ihatis to say an effective cation exchange capacity with about 72% ziuminium
saturatian, The level of cx\.nangna.;. potassiurt was 0.6032 meg/1C0 cc of soil
(35 prm). )

Tho cxperimsnta! dasign adopted comprised randomisad blocks, with fouric!d
replication. Each plot measured 7,.20%14,00 m, with a useful arza of 4,00x10,0 m.
The distance between rows was 0,80 m.

Table 1 Properties of the Emastenes used in ficld sxporiment on meize

timertone Conzont of CCE Froction of the 1otz retained  Frzcticn of the 10!
by slcva of mash: passing 100-mesh sisvo
Ca Mg a 20 60 100
% % % % % % % 9
Cualcitic 32,1 0,2 73.8 2 e 45 19 26
Doloim:tic 221 116 100 1 30 a1 10 18

The original vegetation cf the experimental ared was a closed forest. The trees had
bean fellzd several years before, and the land used 25 pasturage for cattle. During the
dry seacon of 1975 tne ground was cleared, plasghed and forced. After levelling a
lirne dresoing was g'ven, cqm.'c!c".. to three tonnes of calzium carbonate per

heciera. For!!:r'\rwm*'-n:sn which polaes’umwasavanasie (toble 2), the limastone
used was doiomutic; its choracienstics 9' gr-en in table 1. To provide the different
magne-ium lovels requited in treaiment 58,98 nd 10, czleitic Lin,zstone and do'emitic
hme;:on« were Blanddd.
Tewo wechs aftor thz lime had beea tiied in wilh aroiary hot, a base dressing was
epalad broadzost. Tais conelsted of 326 hovhu of n:0s 25 ordinary supltpt oschate,
€ iosna of Zoas zing se'phioty, ‘A,‘z teyrs of 3 as oorx, and 02Ltginactf Lo as

emmonem molybdals Grodad qLs

tho polassium treatments 10 be given d.o.'-..ao., wCre U
rcicry ho~ was uied to mix thewe fen ulizars with (ha scil. Tre du;:th 1 which the
fartlizers and I're were incorporated, dosendert oa the netural conpaction due to
rain, was est.msted at 15 e,

ues of potassium chisrce, cor.e pondirg to
ted st tiio sama time. A

+ed with hybrid maize,

On 15 november 1975 t. 2 experimental arca was ple
variety Cergill 11, and 2t the seme tme 20 k3/ns of. ssureacnd 89y /he of PaCs as
ordinaty supcrphosphats wes applied in tha beltc s of tha plonting furrows. The
2 e
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treatment § also received 150 kg/ha of K20 in the form of KCl in the bottoms of the
furrows. The band of fertilizer was covered with about 5 cm cf soil before the seed
was scwn.

Yhrea applications of urea, each supplying 80 kg/ha of nitrogen, were given as
top dressings on the 24th, 44th and 62nd days after sowing.

The plants germinated in plots that received KClin the furrows ware counted nine
days afizr sowing, to find whether they had suiferad a reduction of stand. At 21 days
after sow:ng the plants were thinned out o 2 density of 50000 par hectare. Weeds
were coniroiled by hoeing. Attacks by the Lagarta rosca (Agrotis ipsifon} wero
conrrolied by applying insecticide. The use of a spreader for the fertilizer in conjunction
with the insecticide turned out to be harmfu!, lead:ng to damage and even doeath of
sore plants, and so 1o a reduction of stand on some plots.

The figures for rainfall during the experiment sre given in table 3, along with the
dates of important stages in the development of the plants.

Results and discussion

The yviolds of grain at 15,5% moisture content are given in table 2. These results
are also shown graphicaily in figure 1, in which the effsct of the doso 75 kg/ha of
K0 a5 compared with the doss zero is shawa to be outctanding. Plants having the
trectment containing no potassium showed classical symptoms of deficiency of the
element, and their height was much less than that of their neighbours on other plots.
Their stems remained thinner and weaker so that by harvest time about 50% of the
plants were lcdged or had broken stems.

Table 2 Yie!ds of maize grain, Cargill Hll, corrected to 15,5% moisture, as & function
of potassium and magnesium doses in fertilizing treatments

Trestmant Potassium epplied Magnesium applied Grain yield Signif-
aumber (% 0) {Mg) lcance®
kg/ha kg/ha kg/ha
1 4] 345 2328 [
2 75 345 4078 b
3 150 34s ) 4372 . be
4 300 345 i 4890 c
5 609 345 4712 c
<] 150* 345 4453 be
8 150 15 4362 be
8 180 ” 4301 be
10 150 97 . 4037 b

1 Yields with different lesters ara significantly diffarent (Duncan test, §% lovel).
3 Potassium chlonda spplied in planting furrow.

It may be seen from 12ble 2 that in tha first year of the experiment the use of
calzitic limestone {as compared w/ith dolomitic) had no significant deleterious effect,
although sympioms of mcgnasium deficiency were to bo seen on young plants
during the sezond dry paricd. likewise there was no harmiul effect due to tho place-
ment of 150 kg/ha of K20 in the botiom of ths furrow, as compared with broadceast
epplication. Prchably, tha separation of the fertilizor from tho seed by five contimetres
of soil reduced the potentially damzging effect of a high salt concentration.

3
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Fig.1. Maize grain yield as a function of potassium manuring.

Table 3 Distribution of rainfall and tho physiclogical stages of maize, vanety
Cargill l1l, in the experiment CPAC, D.F., 1975-1976

Dates Reinfall Notes -
mm

1978

30 oct. Limestane 2pplied

30 cct. to 11 nov. 161

12 nov. to 21 nov. 9 Drought, 10 days

15 nowv. Planting

22 nov. to 29 nov. 85

30 nov. ta 14 dec. 11 Drought, 15 days

15 doc. t0 22 {an. 283

1876

23 jan.to 3 feb. 12 Drought, 14 days

29 jan. Panicle formation {50% of plants)

4 {eh.t0 7 opr. 484

7 apr. Physiological npeness (formation of dark coat)

Although the maximum vield obtained in the experiment was above the national
average it was lower than that recorded in other experiments by the CPAC in which
sirnilar doses of nitrogen, phosphorus and pctessium were given. Various factors
probably contributed to reduce the maximum yieid here. Tho effect of spreader for
applying fertilizers with insecticide was to reduce yield by sorae 200 kg/ha. During
the formation of the panicles the maizo suffered a drought of 14 days (table 3), and
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in this poriod of stress it was obsen ed that about fo ir leaves diod at the base of each
plant. The yie!d of maize grain is quite sensitive to shortage of moisture at this stage of
growth.

A simpla economic analysis of the use of potassium shows that for the level of
investment in fertilizers used in this experiment, it is highly prafiteble to use enough
potassium to ebviato a deficiency of the element. The data in table 4 show that the
ratusn, per cruzeiro invested in potassium fertilizer, was Cr$ 9.30 at the fentitizing
rate 75 kg/ha of K:0.

Table 4 Financial analysis of use of potassium fertilizer in fisld axperiment, CPAC,

1975-197¢6
Fotassium dose Yiold Incromant Value of Costof K Return
K0 increment fertilizer
° (2) {b) (a/b)
kg/ha kg/he kg/ha Cr§/ha Cré/ha
[+] 2328 - - . —_— . -—

75 4076 1748 1713.04 183,75 83
150 4594 2266 2220.€8 367,50 8.0
300 4890 - 2862 2510,76 735,00 3.4
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