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,sy 

A ficld experiment on maize was carried out on the land of the Agricultural 
of Cerrados (Centro de Pecqu;sa Agropecu~tria dos Cerrados), 

BrazI . he :oil is a dark dyst:cphic lato;al cf clayey texture, with 36 pp-m of K. Five 
!eve !s cf potass.um anj icur levels of macreziuna were used, producing in the first 

Res srh 	Centra 

i!cant rc~pznso to the applicstion of 75 kg of K-O per ha. The maximum 
t

y2ar a ! f,;r 
y,!d c -1230 !C of grain per ha wa: cb'.ined v,:Ih 300 k. of !--0 pcr h_-, applied 

. ,,b:ao.d.i. Th, ,!:k.corrcspondinj to 75 ,/ha KY.3 wa33 4075 /k-h eqal to 175% 

of t-. "I.3 wi'n no potassium. The fmanaiaf valuz of the yield incrernont was 9,3 
time3 t. a cost of the potassium ch!oride used. No sigrficant ,ffe:onco (5% lovl) 

and the smewas rcc.o:cdcd be'.',cenr. 150 kg of KGO per hoctara applied broadcast 

hed inate~ u fus, b ccnddootcdry .-.p-cvi va j ca lca r c cu s ir & 3 o no an d d olo mitic"i'h a - . - n ,-si.-' I cv ci ; vv's va r e .d:b y . p-i,,! j" 

lin ~rein d:!rztproportions. No cignikcant responsa to rnagnes*urn wa 
ebt..1in.d in ',efast year.peeatr. 

s found to contain 17 ppm of K.Aftet the first maize crop the soil 

Introduction 

Col,,,ing soits from an area of 60000. km of Corrados in centra! Srazil. Lopes 


(1S75) sh-w.Ld that in S5% of 518 sciplo analysed, the axchangeabi3 potassium 

:Ievel that can be conidered
cortn: w;s lower lhan 0,15 req K+ pa; 10r0cc of soil, 

Un¢:ra,"1i*|t 	 of North* Coratib.ton to ilia pogrammo of re.sear:h on soil ferti'-y caied out by th 


CArolr.o and Cornc'S. in colkboaition vdi:h CPAC;E.MBOSRAP and USAID-3razi, under co,.,itt3 


numbejrs AlD/Csd 23U and AID/Csd-2490. Tn~s work rc:azni;,l -dd::oaal fiannc!al 3ppcrt from tho 

Pcas%Iris:,J:o (A.d:ra-..i) 6nd to nteort.Ltiolrz Potash ln"luta (ario). 


,, h Wokt 'Jnrvwsity.ScA:_itiitc:icRoarRnarat Wo-Ler.ACoMrcACornel nPA . 

• Roi-zrch Worker, CPAC/UMBPAPA.Soi 

critical. The magnesium content was below the critical level of 0.5 mcq!100 cc of 
soil in 90% of the samples. 

Preliminary observations by W.V.Soares (personal communication) regarding 
experiments in the Federal District incricaed that a rewardingly significant response 

to potassium on maize was to be expected. 
Magnes;um levels in maize leaves, in other experiments ty the CPAC in wh:ch 

calcitic limestone was us-d to correct so,l ac,d;ty. stood at about 0,08% after 
cultivation of maize for two years. Thi lavel is \yel! below *ne figure generally 
accepted az critical (Junesand Ec."., 173). 

A fie!d experiment to test various fe,!s and methods of app!ication of K and Mg 

was conducted at the Centre for Arc,.u'tur3l F.esearch of Cerrados. 40 km from 

Brasilia. 
rM a:erials Z.nd mrthods 

The soil used for this study was adar', red l3tosol, dystioph;c, clayey in texture 
of 4,6(Pedology and Sol Fertility Team. 19'). Scif ana!ysis showed a pH 

(soil:wLter-1 :2,5), exchangeab:e a--.,nium a. 1,1 rneq/100 cc of soil, and 
cc of so;[ (extraction with KCI. 

exchangea'le calcium plus magncsium 0.34 meq/10& 

1 N), that is to say an eff-ct;vo cation exchange capacity v.ith about 72% alumniu-n 

saturation. The level of exchangeable potassilri was 0.032 me-!100 cc of soil 

(33 ppm). 
blocks, with fourfoldTha experimental aesign adopted comprised randomisad 

replication. Each plot measured 7.20x14.00 m, with a useful area of 4.00x10.0 m. 

The distcnce between row3 was 0,80 m. 

Table I Properties of the ;inestcncs used in field experiment on maize 

Fracton of th-t, o!l retained Frzcticn of the IotaUrretone 	 Ccn:o.t of CCE by slr-',a of mn:sh: paroling 100-mresh sieve 
Ca Mg 9 20 o 100 

% % % % " % % 

C&kIitic 32.1 0,2 79.9 2 * 45 19 26 
Dolointic 22,1 11.6 100 1 30 41 10 i8 

The ortainal vegetation of the ekperimenal area vas a closed forest. The trees had 

ben fefzd several years bcfore, and the land used cs pa sturae for cattle. During the 

season of 1975 tne ground was cleared, plo.:hed ar.d forced. After levellihg a r 3 r w;.%ed	as 11Vc n , c ru , l ,, o 1 . c - t n c3 o a c u a b n t e 

a q~~d'si. to ihrce tonns-c of c':ur carbonate per'c'.cuj.,_,c--t
For tfr. trzatments ;n which p unwas a va:oie (:.b'e 2). the hlm sstone 

gi.en in table 	1. To provide the differuntused vjws d~oim.:ic; its chgractr.stcs 
tmgno-ium levels required in ire3*ments S, 9 and 10, calcitic ln,estane and docmitc 

limesiorr .ere 
tha !ime had bee.1 :.d in wi.h a rosary hoc, a !ase drecsin: v.'aswccks aft-_IT%.1o 

.pe!.od broz-:;nt. ins co-.:ted o 32, k-- cf :Os zs cre;n.ry superpospiiCte. 

L k-,a of Z a, zinc s;I:4t'. , .,'r: cf 3 :s rX. and 0 2 1,na of .1o as 

:ILS of po:e.sunm cha.r:,e, corsespondirj toerm,n.r.Lm ntol'ba . Graed qi. t 
re ;, at t:- ,ame tine. Athe potjssium treatm-nts to be rivei: b ~o:..aa,:, 

rotcrv ho 
, was u;e;o to m, th.eie fcrtliz;s vwitI he sci:. Tna dupth to which the 

fart,.izer ard I'-i- .re inccrpoaated, dc-,indert on the ntural con'paction due to 

rain, was e;:.matcd at ' 5 cm. 
On 15 november 0373 t: Dezerir.tl arca was p!ar'.ed with hybrid mai e, 

Csvariety, CcrgiHl III, and at :hc sante tima 20 k3/its of ,Nas urea cr.d 8.3 kgiha,of PaC 
ordinary supcrphocphato was appli-d in tha boz,-i.s of the plcntirg furrows. Tho 
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treatment 6 also received 150 kgiha of KzO in the form of KCI in the bottoms of the 5006.
 
furrows. The band of fertilizer was covered with about 5 cm of soil before the seed
 
was sown.
 

Three, applications of urea, each supplying 80 kg/ha of nitrogen, were given as 
top dressings on the 24th. 44th and 62nd days after sowing. 4 . 

The plants germinated in plo:s that received KCI in the furrows were counted nine 
da) s aft2i sowing, to find whethcr they h.d .ufferad a reduction of stand. At 21 days 
after so,.ng the plan:s were thinned out to a densiy of 50000 per huctaro. Weeds 
were con:ro'led by hoeing. Attacks' by thE Lagarta rosca (Agwotis ipsilon) were - 300 

co nolled by applying insecticide. The use of a spreader for the fertilizer in conjunction A 
with the insecticdo turned out to be harmful, lead:ng to dcmago and even death of 2 - 

some plants. and so to a reduction of stnd on some plots. 
The figures for rainfall durng the experiment are given in table 3. along with the 

dates of important stages in the development of the plants. 

locoResults and discussion 

The yields of grain at 15:5% moisture content are given in table 2. These results 
are also shown graphically in figure 1. in which the effect of the dose 75 kg/ha of 
Ki0 zs conmpared with the dose zero is shown to be outatandin3. Plant:; having the -,

tretrent containing no potassium showed classical symptoms of deficiency of the 0 0 2 3" 

element, and their height was much less than that of their noighbours on other plots. Doze of KiO (kg/ha) 

Their stems remained thinner and weaker so that by harvest time about 50% of the Fig. 1. Maize grain Yield as a function of potassium manuring. 
plants were lodged or had broken "tms. 

Table 3 Distribution of rainfall end the physiological stages of maize, variety 
Table 2 Yields of maize gr'ain. Cargill Ill, corrected to 15,5% moisture, as a function Cargill Ill, in the experiment CPAC, D.F., 1975-1976 

of potassium and mgnesium doses in fertilizing treatments 

Dates Rainfall Notes 
Grain yield Slgnif- mm 

Trostmet Potassium applied Magnesium applied 
number (K0) (Mg) Icance' 

kg/ha kg/ha kg/ha 1975 

1 0 345 2328 a 30 oct. Urnestone applied
 

2 75 345 4076 b 30ect. to 11 nov. 161
 
3 150 345 4372 b c 
 12 nov. to 21 nov. 9 Drought. 10 days
 

4 300 345 L 4S90 c 15 nov. Planting
 

5 600 345 4712 C 22 nov.to 29 nov. 85
 
6 150 345 4453 b e 30 nov.to 14 dc. 11 Drought I5 days
 
8 150 7.5 4362 be 15 dec.to 22 Jan. 283
 

9 150 27 4301 b € 1S76 
10 153 97 4017 b 23Jan.to 3 feb. 12 Drought 14 days 

29 jan. Pan:clo formation (50% of plants)
Y'iss wi:h d affe.tnt[aers ara scnificanydiffrront(Duncan 5% 16wel). 484wa.; 4 feb. to 7 apr.

1 Po!assium chiondo applic-dinp',arng furrow. 7 apr. Physiological ripeness (formation of dark coat) 

It may be seen from table 2 that in tha first year of the experiment the use of 
cal:itic limestone (as compared with dolomitic) had no significant deleterious effect. Although the maximum yield obtained in the experiment was above the national 

were to be seen on young plants average it was lower than that recorded in other experiments by the CPAC in which 
although symptoms of niz;nesium deficiency 

zirnilar doses of nitrogen, phosphorus and pctmssium were Given. Various factors 
during the second dry picd.Likewise there: was no harmful effect due to the place-

mrent of 150 kg/ha of K20 in the bottom of the furrow, as compared with broadcast probably contributed to reduce the maximum yiead here. The effect of spreader for 

applying fertilizers with insecticide was to reduce yield by some 300 kg/ha. During
application. Probably, the separation of the ftnrtiiizor from the seed by five centimetres 

of soil reduced thie potentially damaging effect of a high salt concentration. the formation of the panicles the maize suffered a drought of 14 days (table 3),and 
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in this poiod of stress it was obsered that about feir leaves died at the base of each 

plant. The yield of maize grain is quite sensitive to shortage of moisture at this stage of 

growth. 
A simple economic analysis of the use of potassium shows that for the level of 

investment in fertilizers used in this experiment, it is highly profitable to use enough 

potassium to o;viato a deficiency of the element. The data in table 4 show that the 

retu:n, per cruzeiro invested in potassium fenilizer, was CrS 9.30 at the frrtilizing 

rate 75 kg/ha of KzO. 

Table 4 Financial analysis of use of potassium fertilizer in field experiment, CPAC. 
1975-1976 

Potasslum dose Yield Increment Value of Cost of K Return 

IO inc.ement fertilizer 
(a) (b) (alb) 

kglha kg/ha kglha Cr$/ha Cr5/ha 

0 2328 - .. .. 

75 4076 1748 1713.04 183.75 9.3 
10 4594 2266 2220.63 367.50 6.0 

300 4890 2562 2510.76 735.00 3.4 
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