
Report.to PROCALFER Coordinating Coiittee
 

SOIL TESTING IN PORTUGAL - STATUS AND RECOMMENDATIONS
 

Prepared by:
 

Williami C. Dahnke
 
Professor of Soil Science
 
North Dakota State University
 

For:
 

USAID/USDA/OICD
 

June 1 - July 1, 1982
 



TA1311E OF CO~NNTS
 

Page 

1. Introduction 

a. Backiground 
1 

b. Objectives 
1 

Ti. Present strit_ of soil testing laboratories 

a. Laboratory Role eo da Silva 1 
b. Edophology Depxwrizent at Ociras 3 
c. A'\P laborzitol in Avir'a 3 
d. University oF iwora 4 
0. Quimial 

4 
f. Universitv of Vila Real 5 
g. MAP ]laboratory in Po-to 6 

1II. Recomijioiations 

a. Laboratory 
7 

1. Portuguese Soil lesting Coiniitte 7 
2. Soil test summaries 7 
3. Soil sampling and soil testing fees 8 

b. Soil test calibration and recoonendation 

1. Phosphorus and potassium 9 
2. Lime 

9 
3. Fertilizer and recomniendntion tables 10 
4. Making lime and fertilizer reco mnondations 11 

c. Soil testing/fortilizor recomnendation research 

1. Sublsoil fertility
2. Testing for nitrate-nitrogen 11 

11 

3. Relationship between soil test and nutrient
additions 

12 

IV. Sununary 
12 



I 

SOIL 	 TESTING IN PORTU1GAL - STAIUS AMD RECClNtDl\])ATIONS 

Introduction 

a, 	 Baclkground
 

In connection 
 v. t1 tLe Portumese Govcrnment's plan (PROCALFR, 
increase the efficiency of agricuto 	 tura] production a stud

was 	mndc in 4198] (l) of the soil testing laboratories.
 

At that time recominendations werc 
 made 	 on soil test procedures 
and 	 equ:ipment that would increase tile capracity of the laboratories 
to handle samples rapidly. u-ing the past 	year sever-al of the 
3'ecou1nendations on changes in soil test procedures were studied, 
the equipment was- ordered and recently received by tie laborat-ries. 

b. 	 Objectives 

le objective of this repoit are: 

1. 	 Review the results of the studies made by the laboratories on 
suggested procedural changes. 

2, 	 Review in detail the methods of soil smnple handling and the 
use of the equipment that ordered.was 


Suggest to
I, 	 ways improve lime and fertilizer recommendations. 

Present status of 	soil testing laboratories 

a. 	 Laboratory Rehelo Ja Silva - This Ministry of Agriculture and
 
Fisheries (MAP) laboratory 
 in Lisbon had an increase in the number 
of 	samples from 7,800 in 1.980 to 16,400 in 1981. So 	 far this vcai 
they 	have received 8,300 soil samples. The Rebelo da Silva Lab 
compared 2, 	 4 and 24 hour equilibration times for the lime requirer lent 
test 	and found that there was very 	 little difference in the results. 



They concluded that it would be possible to go to a 4 hour
 
calibration time. Theo also 
have compared the buffcrSNIP limerequirement test 'w'ith the method mesent.] used and found the 

results to be Since SMPsimilar. the buffer lime requirement 
test is simpler they may use it instead of the method they are 
now 	using. 

'he), also have made a study comparing the present method of 
colomet rically determinin extractable phosphoris with the use 
of ascorbic acid as the reductant. They found a correlation
 
coefficient (r-) .99. thcrefore
of T]hey plan to use ascorbic
 
acid as tho reductant since 
 it is faster and results in a more 
stable color that the prcsent method. 

A new soil sample informnation form has been developed that could 
be used by all the soil testing laboratories in Portugal. With 
a few small modifications this form can be used if and when the 
laboratories starts using a computer to make fertilizer and lime 
reco endations based on the soil test results. 

With respect to the equipment that has been purchased to speed 
up the analysis of thissoil samples laboratory has decided on 
the 	following: 

1, 	 They will make 200 trays to hold the farmers soil samples. 
Each tray will hold 3 rows of 10 samples in paper bags that 
the lAboratory will supply to the farmer. It would be good 
if all of the soil testinig laboratories in Portugal would use 
the 	same size soil sample bag. 

2. 	 Four sets of 3 racks (each rack holding 11 Erlenmeyer 125 m 
flasks) will be constructed to be used to extract phosphorus 
and potassium. The flasks will be mounted in racks with a 

spacing of 7cm on center. 

3. 	 Tiey will also mount 2 sets of 33 funnels 7cm on center so 
that a complete batch of.soil samples can be filtered at one 
time. 



4. Twelve sets of 3 racks with each r:ck hold 11 plastic bottles 
(7m on center) will be constructed. Four of these will be 
ulsed te hold the Egiqer-Rh eim filtrate for potassium analysis. 
Four m oF the lcer- Rhcim will beextract transferred to 
another 4 sets of bottles LoeI used in the phosphorus test, 
The remaining, 4 sets of bottles will be used for the pH1 test. 

About one day was spent in di:scussing thC interpretation of field 
studies and the mYaing of fertilizer recommendations to farmers. 
'liswill be covered ],lter underin this report specific
 
- ecoiuicncdati ons to the
improve laboratories service to farmers. 

b. Department Pedology,of Lstacao Agronomica .Nacional, Oeiras. Dr. 
E. Menezes de Sequeira is of the opinion that: 

1. Less than i0( of the soil in Northern Portugal may have enough 
soluble aluminum to result in lowered crop yields. 

2. On the average an application of 2 ton per hectare of lime 
would correct the problem on these soils. 

3. There are some soils in the North that are deficient in boron, 
molybdenum, Zinc and copper but he did not have an estimate of 
the area. 
In general fields that receive applications of
 
manure are seldom if 
ever deficient in these nutrients.
 

c. MAP Laboratory in Tavir.a4-ng. Manuel Soutuiro Goncalves theof 

Rebelo da Silva Laoratory and T too], most of 
 the eqipiment ordered 
for this laborntory with us when we went to Tavira. We showed them 
how to use the equipment and explained how to organize the laboratory 
for efficient seil s~miple analysis. I'le nmber of samlies received 
by this laboratory in 1981 was less than in 1980. 

We also met with 1iia!. Maria Isabel Palmilha of the Extension Service 
to discuss ferti]Iizer recommendation. She makes fertilizer
 
reconunendations for vineyards but not for other crops. Fertilizer
 
recomnendations are usually made by local extension personnel. 



d. University of lxrora 

At this university we visited with Dr, Carlos Alberto Ferreira 
de Miranda, ilead of the Chemistry Ioparntnent and Dra Maria do -
Lourdes Pimentn da Silva, both chemists. h'ley are in the process 
of sotting up a soil testing laboratory with the hope that this
 
will help get popular support for the university from thn people 
in the Alentejo. "R]ev 1 :-'e a new technicon Autonanlyzer and a 
new Perk:in ]-1]icr atomic absorption spectropliotomcter with an 
automat-ic samti]or. 1lies2 instruments have not been set uQ yet be
cause the laboratory building is not finished, These expensive
 
pieces of equipment are well 
suited for research but result in a
 
decrease in the erffici encv of a routine soil analys is laboratory. 
I would thereforc recollunleId t:,t. , since the 5 present routine 
soil testing laboratories in 'ortugal can adequatelv lmnde the
 
sample load for the forsecoble future, this ]aborator . not be 
encouraged to get into routine soil analysis, The University of 
E-vora could best gniD popular support from the people of thme Alen
tcjo by doing practical soil Fertility research while training 
graduate students. 
Since they have a great interest in molybdenuim 
they could start with a field study in which they would try to
 
demonstrate if a molybdentmi deficiency actually exists for crops 
grown in the area. whenIf or they find deficiencies another
 
project could be to 
do some soil test corrolation studies to determine 

test bestwhat molybdenum soil predicts molybdentiD deficiency for 
crops. Other needed research projects that wou]d be of benefit to
 
farmers will be discussed in another part of this report.
 

e. Quimi gal Laboratory, Centre de Desenvolvinento Agricola, Sacavem. 

The number of sample!: received (2000) by this laboratory decreased 
in comparison to last year. Lug. Antonio Vas Millihiro feels that 
the reason the numnber of samples at Quimigal decreased while the 
numcber at the Rebelo da Silva Laboratory increascd is due to the 
fact that farmers are eligible for the line subsidy when extension 
agents collect samples for the MXP laboratories, Lxtension agents 
do not send soil samples to Quimigal. The laboratory equipment 



ordered for this lab had been rcceived and they ran a test to 
compare soil test results when snmpies are crushed mechanically 
vs. by hand. lheir results indicated no si gnificant difference. 

Th11e 	 Quimigal oranization does a lot of practical soil fertility 
research. Some of the signi ficant studies tha: we discussed 

were:
 

1. 	Influence of extractable altunintmu on plant .-owth. 

When soils are extracted with pl! 4.8 amutonitul acetate the) 
found that when the anount of extrnctnble almlninum was 
greater than ]000ppm corn yields are depressed. Although it 
is well known that extractable :"iirnitrnu in genera l increases 
as p1l decre"!ses they Found - poorn correltion betwecn the 
amount of ;x1r1c1i, '1l1:1nu1: soil In other wordsand pil. 

it.cannot )e a. suned 
 that all sol.s %-ithb a relatively . p]llow 
will have hi&,h amunts of soluble aluminum. About 4', of the 
soil samplos tested by (7iimigal that had a p1I1,0) -5.S had 

0!000ppm extractable alhuninn. 

2. 	 Nitrogen fertilizer requireient for wheat - Yield trials
 
conducted bi Qu imigal indicate that approx imately I 
 kg of 
nitrogen will result in a wheat yield increased of 25kg of 
wheat. This is very similar to the data for wheat 
in the 
Great Pl1a:ins of the U.S.A. Although there seems to be little 
interest in studying residual nitrate in the soil I am
 
confident that by taking soil nitrate-rni-rogen into consideration,
 
nitrogen fertilizer recoimnndations could be greatly improved.
 

f. 	 Universitv of Vila Real 

A group of young faculty members led 	by Eng. Joao Cout inho, Enga. 
Ester Portela and Lng . Ann Pires with the able advice of Dr. Jmes 
Alhrich are conducting several experiments that will give support to 
the soil testing program. Some of the trials being conducted are:
 

1. Comparing the response of corn to calcitic and dolomitic lime
 



in 	 the greenhouse. 1110Y 	 found a response to magnesitin. 

2. 	 Small grain varietal response to lime. Of 	12 varieties
 
3 responded to lime in the grenlhllouse. 

3. 	 A field trial comparinLg a broadcast vs. band application 
of lime for corn. The soil had a pH! (1110) of 5.0 	but there
 
was 	 n]O response to lime after I year. 

4. 	Root studies to lea-rn more 	 about toxicitV at low soil pI. 
Roots of sm~in] grains grol,n on low pH] soils have short 
roots and very few root hairs. AFter liming the roots are 
longdr and covered with root hairs. This may be the influence 
of toxic levels of almLjnUMn. 

This 	 group of researchers is outstanding in that: 

1. 	 T'hey are working on several projects that are of practical 

significance. 

2. 	 'lcy are enthusiastic about their work. 

3. 	 They cooperate with one another,
 

The equipment ordered 
 For 	 this laboratory has all arrived with 
the following cxceptions:: 

1. 	 Selenit.un 1uim for the atomic absorption spectrophotometer. 

2. 	 Samples ch'ngcr for colorimetcr.
 

They are in thc process of trying 
 to get a chimney and an acetylene 
reduction valve for the atomic absorption unit. 

g. 	1VFAP Laboratory in Porto 

This laboratory has 	not received the following pieces of equipment: 

1 .	 1.Eberbach shaker and 2 transformers. 

2. Sample charger for colorimeter.
 

The p1l meters that were 
purchased for this laboratory and for the 
Quimigal laboratory do not work. 

http:Selenit.un


Ile nlLiber of soi sampl es receired at the Porto laboratory 
so far this \ear is aIbout the smie or slightly dowm in 
comparison with the smec time last year (5,200 samples Jan. 

thru Ma-), 1982). 

I. Recoijnuendati ons 

At each of tl,(, soil testing, laboratories several suggestions were 
discussed that could improve soil testing in Portugal. Tle following 
is a summary of these sugigest.i ons. 

a. Laboratory
 

1. Portuguese soil testing committee - Last year we had a mceting 
with rcpresentatives of each of the five soil testing 
laboralto'il(s to discuss a few specific matters related to soil 
an iI vs i S. Since there are maUIny things relateid to so il testin, 
tha I i e b 'isc:ss ed on a rgu lar bas is I aoi suge c:Ii ng 
th-t repr(,sentatives of t.h'e 5 soil test:i ng laboratories set up 
a comm ittee thai will muet on a regular basis at least once 

each year. i% chinman should be from a different lab each 
year. 
'Ile first year N chairman :uid a secretary could h)e 
elected from the group. Ihe following year the secretary would
 
become tile cha.i rman and a now secretary would be elected, Keel-, 
the group small and remember that your final objective is to 
provide the faner's of P'ortuigal with prompt and useful 
fert ili zer rucommendations. 

2. Soil test summaries 
- A su marv of the soil test results of 
farmers fields for each the agricultural zones of a country can 
often give an indication or where problems exist and also where 
a problem may occur in the future. For instance, if the percent
age of fields testi,. very li gl in Qosphoris increases each 
year :it ca be an indication that phosphorus: reommendsgtLions are 
too higeh. 'able I is a summary of pH1 ( 120) tests from the 
University of Vila Real.. 'fTis table is for a total 
of only 1171
 
samples and therefore is given only as an illu-tration. 



Table . el at ive number of soi I sNIIIple fall ing in several 

pit(10 u,, s For the 2nd Agricultural 

Area t(_1_20_categ.Orics Total<, 4. S 1.0-S.5 5.t,0 .5X -0.u-7. 770- 8.5 Sampl es 

iParro.so e aitoso ]0 88 2 ( 0 79 
Al to 'O'amega 15 78 6 1 0 334 

Alvao Padrela 8 70 22 0 0 63 

Terra Iria 0 72 18 0 0 18 

Terra Qucntc 5 31 57 13 3 106 

Planalto Miranda 2 41 43 13 ] 260 
I)ouro Superior 28 31 24 9 8 235 

Alto e 
Corgo 

h)i xo 
12 62 20 6 0 16 

Lamego e Leoril 4 63 33 0 0 27 

Total 13 55 24 6 2 1171 

At the first Portuguese soil Testing Cornittee meeting the 
format for the soil test sTmUary tables should be established 
so that tthe stuimia-v tables from a.l of the laboratories can 
be comtbiind. 

3. Soil sampl-ing and soil testing fees - Ile present nules fur 
soi] sample colaCti.on require that an extension person take 
the soil saiNpl e iF ti e farmer wants to be eligible for } e 
.hlime subsidy . hen this is done the soil samlic is also 
analvzed Free of charge. If a farmer takes his own samplu he 
has to pay to have it analyzed. 'Tlh:is system has the disadvantage 
of imaking die extension person a soil -ampler which i s very time 
constlming. The numiber of farmers therefore that can he helped by 
soil testing will always be lVimitel by the number of extension 
agents and the amount of time they have for takinS soil samples. 

http:colaCti.on


It would be much more advaitageous to haxve the extension 
agents teach c rou oF Frrers how to take their o,n soil 
samples. Another. alternatlive wiould be to train some
 
professional1 soil 
 samipl ers whjo would havx'e a business of 
soil sampli: UInless something is done in this area I 
doubt that the number of farmers that can be helped by soil 
testin will increaise veia' rapidly. 

A recent Gerlman report (3) suggested that soil testing fees 
should be raisod. kaisin,. thie Fees under the present rules 
would onlV mean tiat m ro people would iiixo the ext ension 
person take their samples. fly opinion is that the soil 
testing fee should rcmain tihe saie or be lowered and have 
evoryone pay a Fec. If it cannot be demonstrated that the 
soil tesi wil not save or make a FL!iuir at ]east 100 escudos 
per field ii neii ahe there shouldin't be a soil testing< progran, 

b. Soil tst calibratioin 

1. Phospho rus and( potassicun - Several people have indicated 
thit tlhe present interpretation of the phosphorus and 
potassim soil tests results in an over prediction of the 
possibility of a response to fertilizer, In other words 
Aelds that should boe rated as high in these nutrients are 
now all-ing in the mediu or low testing categories. There
fore I am r'ecro'l'oInM,, that in the next several months a 
concontraed:O M o' shoul d 1Wo madle to collect all available 
soil test (2'l. la :1t ion data ( some of this data hais been 
published (1,0,7,6,7 but I suspect much of it is in filesand has no )eeon c After the datasltudiud). has been collected 
curre' et methods of analysis, such as those out ined by Krauch 
ct al. (S), shiould be used to reconfirm or modifv the present 
.interpretati of the soil test. 

2. Limo -. s was mentioned in ill)' report last year (1) a ]i.imc
requirement test determines the amount of Iline needed to 
raise an acid soil From one pH1 t.o a higher pit. The asslulption
is made that below a certain pH1 the yie"Id of the most sensitive 



crop in a rotation will be reduced whenCertain p1H is belowlevel, aIn the U.S. one of the crops most sensitiveto loh' pH is a]lfaif. namors
pA up to 6. 5 

tr" to keep thehe they have alfalfa1%hen a fa inier does in the rotation.not rc ,. faifa on lis farm the 
p11 can he lowertIan 6.5. crops grownCan grow 

Most 
in PortugalItIa C(1120) .1Ossof U Schthan 6. 5. 

It is quite well ccfl:ccd in genera]al.uminjl 
that 

it is the;on, t at becom1es toxic
fonnat ion 

at lower p1' s, Ifromi 1ng. Antojli o Va2 Mi].he-i ro.n dic ates th1a t o en the aII ou unt 
at Qo imi a]o N g I r1f t rzlct: ] ce 

ithgII. 8 ¢uuImowtihu.acette 
exceeds 1(DOOpor1the -it reduces, ovtr, or corn. Of 245 soil .,,aD] osK,5.,8 t]i with a pl! ofrethredf:t"1(,) thctaii:]at 0.,n1v ,1 ]liad>i opptofeAl , l , ib ' ir . s co mpa7 blei,,h jj p 1]w..it h t he . i , Ire 

in Tab]e I .o ca, see Itia p0:ot i a] .inlime eodejhe qo it, 1arge :Kso on> On 
woulid 

' 
!W!but quitc S..1based 1-o;N otraclabiu A I.U! hOcOothat reconna mQinr i gfort be .ac to dcerormino ifof extr atlahe A] 

some mnoasuirewou]d he a better testthan pH. DIue to 
for lime requirementthe high initial costcost of .i.meoF transportation and the highit becomes very importantto to amore actCuate]v farmerknOh whether or not he -ill etspOnse a reto ilne and] how much he need apply, 

. Fertilizer WcOCmN"W!;;dat-ion tables - lhe lime and fortilizerCOAO,Ildt~il] ableCs tai t are being usedt ime s, soil at the presenty.o and sojil test as the basisfertilizer for makingroc onuni'Ntions, 
vile soi1 type catis system does not tahe 

b, iinpoirtant
into consideration

abil itv of the rnanagcmentindividuial Fa ers. In other wordswil. not: end all famnnersup with the same yienldsoil type. I 
when fa hio, the sam.e.thorecfore recomlimeiul tlat: newrecoi lmend,tjioH fortii I::ertal es be constructed basedsoil test. vield a]s and'H1e ammount 

on 
of fertil:i.zer recomendedin direct Proportion would increaseto the yield goal and10Oh' would fieds testing veryget a high recomuendtioon while field that test vc-v 



high would get a reco:Jienldati on of no fertilizer, 

4. Making lime and fertilizer recoluijendati on - At the pre,_ent 
time the soil test ioratories only make the soil test, 
The so~l Itest restFl ~a re th en sent to the extension Per
son for recomwundlait i. i ihe ext ens.ion person then takes 
the rec-ovI::,clcn ion to the Fa mer, I think thait itIwould 
be more f:iunt if tie 1ah. ra torav wo ld make the fertilizer 
recotientind i enti setd (ne co ) Cof Ilht. report to the farner 
-11M 011c' to i lie eN Lons ion lesson, If tle extension per-
Son thot t VOCrcutmlniidat i on ieeded some moci N cat on orthat t.he farmer need c clp in tu J Nsrinding the report a 
visit with the airmer could be arranged, Those farmers that 
had received .reKious rCer ts or had more experience with 
fert .iiizrs woild not have to he vis:ited 

c. Soil testing/ fertiliz.r rccotimoendati on resea:rch, Following are 
some more suggestion of nos.c research projects that could im
prove ferti lizer recoiendations 

1, Subsoil fert:il itv - Tn areas with highly variable soils, like 
Portugal, soil test recommendat ions can sometimes be improved 
but knowing :if the subsoil in an area is high or lot: in a 
nutrient, Whi le surface soil fertil.:ity can ranpid]- change 
due to a fanner s m:anam.aetentsubsoil nutrient levels are ca te 
constant am; o0cc they aille mownare2 can he itsciFor a 1ol,? time 
to adj.ust Ferti i z er FvCttonda ions, For exa:nni e,, i-: twc 
farmers each nave N field that tuss very.... low in aalle 
]0es!hetius h1in one Field is locatcd ott a soil with very igienlevels of stbtsoi l p osp)ho is and the second is .locat(,d on a 
soil with a verv low level of subsoil phtosphrus , Ithe secon]
field would get a higher rcoimendation than the first Field. 
If it was uod that the subsoil levels for phosphorn, 
potassit .,1 etc, are the same for all soils in Portugal the 
process of making fertilizer recommendation is much simpl er, 

2, Testing for nitrate-nitrooen - Nitrogen is the nutrient tlat 
most often gives the greatest crop yield response but it is 



also the Illtri ent tihat is usual]y ignored in testing soils 
As farlpers start osint more nitror:en the occurance of 
residual nitro:,, after harvest will increase. The use of 
a nitrate-IlitrofcrI test will dcten;!ilno if some availab}le
nitrogen is ICUft ovr from th. previous crop. Residual 

ikenitroen is lyi].teiv to occur in the Al etej o but could 
also occur in other pn-t s OF the country. 

3. Relationship botwcc soil test aind nutrijent: addition In 
most Instances a soil test ir an index value tha1t has to be 
related to crop g rokrh in LIe ficld to be useful'. For 
exmunple, a phosphorus soil oftest 201Kg/ia does not mean 
that the soil conmtains 20Kg of p osplorus aild that after the 
crop takes up 2K. the soil tust will he zero. The question 
that I (,dto 1 e ;im,.o red is whether or not a r'esponse to 
p1 ilOurs r ciii hu (exocted at a particular "index valu'" and 
wi-tchr 01 no this i"dAe, value'" will icrease, and , how 
m'nud, ,,:c i : a:: n, m i.s adi . to Ilthe oi1 . 'Ih arearc some 

soils in on,ralil wilicl: as much as ,(0 lb PjC/A cre Mve to 
be added Mefore anY cl : inge occurs in the, soil test level. 
this s ituation occurs For phosphoerus an'or other rnutrient on 
an 'Portutjai soils it sheuld be known. If this does occur it 
could expla in why poor responses to phosphorus sometimes occur 
on very low testinc'-, soils. 

The 

the 

cquipment that 

laboratories. 

was ordered last year 

This was therefore an 

was recentIv received 

ideal time to e.x)lail 

by 

how 
to use the rapid annrlysis equipment, W'ealso discused how to 
organiz e stmpl halndl'inc and analysis to obtain results rap idly, 

The possibil ity ofK incrasing the niunher of farmers being helped 
by soil test iwU wi1. probably inucrease in direct proportion to the 
nianib"er of extension persons hired under the present regulat ions 
for taking samples. It is therefore recommended that extens.ion 
agents teach farmers how to take sam)les rather then spend.ingm their 
time taking soil sampi es. 

-I 



The final success of any soil test inz proram is determined In 
the prornptne,(s and quality of the advice it gives to fanners. 
The equipment and rnowl ]dC is aID. xn lace or soon wi]l h e to 
get rap-i,-t soil anTil Vsis. Ihe O:,lhas1 should now be on improving
the ferti].:izer reconuendation tal]es and on getting the 
recommn(]at iol to the fadlnnr. 
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Addendun - Soil Testini in Portugal - Status and Recoimnendation 

Will iaml C. l)ahnt,e 

,June 1 - July 1, 1982 

Train i ng 

A. in this report it is recommended that all soil fertility field 
trial data for Portugal be compiled and reevaluated. The evaluation 
should i cludc soil test calibration and fertili zer recomnendations. 
Each field tria] should be suimiari zed on a separate sheet. The 
sunuri'av data shozl l :inc.lude the following: 

1. 	 Year, crop and location of the trial., 

2. 	Soil test data.
 

3. 	N, P0, and ]K , applicd in kg/'ha for each treatmenL. 

4. 	Yield for each replicate of cach treatment.
 

5. 	Data on weather, weed control or other factors that may have
 
had an unusual influence on the results,
 

The 	collection of the above data should start ioedintely so that a 
meeting could be called in 	 early Noyember of the Portuguese Soil 
testing comnittee. At that time I would lie to meet for up to 2
 
weeks with the foilowiny,
 

I. 	 Ing . Soveral :ias 

2. 	 En. Joa0 (outj nho 
3. 	 En:i . Antonio Vaz Millciro 

4. 	 Eng. Seculino Loureiro 

S. 	 En,. Faustino Barradas 



Although I would prefer to Ikeep the group snll , the people nam-ld 
above arc onlyv syucpestions, the Procalfor Coordinating Commnittee 
should decide i 1other popie should attend. 11I',purpose of our 
meeting would be to discuss the nethods used to interpret soil 
fertilitv data and then to construct fertilizer recomnmendation tables 
for the crops t ro in Po-rti i'al. 

It is hoped that the Procal fr Project would give financial aid,
 
if necessary, for the alhox'e 
session.
 

B. En}2. So, era D)ias told me that he plans to visit some plant
analvsis labonttori ,s in the USA in October 1932. When he is in the 

1 thil.,it would be useful iF heUSA cold visit the soil testing 
Iahoratorv at North )aI:o:c taLe Uiniver.si tv in Far-go for at least one 
week. I am them"efere si,,.estint that the ]-rocal fer Projcct conscider 
this in their plans for technical training. 

http:Uiniver.si

