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M et adity of the ocoilp of' Trag-gcg=lenten must va onu «f
{ el mopd 41 problemeiof ‘tho vepicn,i It nct only'|f ¢ te
WIfenting nlant noalunminum toxicity and deficicncies o
0 . Ptinast likevtige he affescting aninal and husmmn
I :.:"..uib‘..i

Studies on neidity in the soils of Tras-os-licites were mestly bezpun
in 1651, 1dhr 1 oour roubine goil tésting program &8 wall as froz mare
ch ulostidy at adlaectsd sitan we now nave sone RiowWledrs of the dictrili-
utic

1

; .
of 8oils in the different pM ranres, It is 100 soon to have muen
i s are being conducled

iy L
I, FPasture, forace antl liay Studies,
1. A Survey of Pastures and Foragas:
llost of coils of the repion heva a2 low coutent of caleium and
mr ginn wh could he a TrDWICﬂ for animal and plant @ utriticn. We
arG Going 4 gurvey st of the pastures ard c’ fene of the forzize crons
t sng il thedloevels ure or apn ot sufficic.t for tae normnl growin
Aanvosant S onteaiinrlsmtration, S.vﬁ1nv of eoil and corn (uscd ae
- feed nnd rid: ;r-b) vero gollected in the liorascta anrd 4in part of tLhn
Feracpte Srarnnontano, Pastures and presn forage vere also sampled:
repeatedly in lute winter ¢nd spring to determine the effect cof season
on the caleciunm and masnagius content,
ite levele of calciuw and especially the magnasium were typically
low in the B0 aoilp sampled., Thirnty three 0011” had less than 0,41 meq
Mg pap 100 ¢ Boil, n thae corn plants, which are the only ones yet
ad, the nuenesiug levels are probably sufficient for nermal plant
: s laibre tana 0,100 kg ia the D, U.) but not enoligh for cattle since
Teas thaniGis 15 nonaid insufficient for them., Corn tissue samplon
t bt = tine ran from 0,12)% to 0,258 with 13 samples out of 19
g :
2 - sapositiion of iays:
t : allod M1 roag!l are very isportant in
safesonton 11y in the production of i i
t ; i) g annialled ) over ths nast Tour vesrs,
£ th ~ i ; tiue e r
r 1y " L 54 €l A ant
el P
: ALEE T : ! o g they ave ne . {'¢
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5. Hesponse of Pasture and rorape Specics to ¢ Linmest

nes

Tnig pot experinent ic to study the cifect of three levela of liming
(eal , eal,, and eul.) with dolopitic limesiona orn an aecid (rf;i“J 70.9)

granite dorived so0ilfrom Vila £ca de Aguiar usinz ao test plunts threc

Fe

prasaen (Goehard drass, Bye Qoaze, Fesoua) and tvo lepumas (Subberran oan
Clover, Waite Clover), Dry metler production and calcium and masznesium

centent of the plants;  the pi change in the noil well ag the caleium
and mhazncsium, content en tha 251l exchange cospler are being determined,

only the first

sipnificantly

AL pregent Slo have ary matte
wanite clovar gava a dry

'y praoduction,
matier production

cutting only tho

¢r in the limed treatnents, lHowever, in the zecond cutting production

reator in the livad tre:atmenis for all species excenting tho orchard

3. I the third cutting all dry matter productions were significuntly
ireater in the lined treatments, The yields obtained from level one and
lovel two of lime were not sipnificantly different excopting with the rye
racs, ivr this reason we intend to repesat this exveriment at lower levels

4,

ciun and
Calcitic

Cal
find

dagnesiun Content of Hybred (ornafter a Dolomitic
Lime Application:

Corn i pgrowing in pots on two granite derived soils (from Teloos with
pil 5.0 and from Vila Cud with pi 4,8) Loth from the vicinity of Vila Pouca
de Aguiar, Dry matter nrodu:tion and calcium and eagncsium content of the
plants and pH chrn;e senEnteable calcium and cagnesium in the soils

will be deternined, is yet aveilable from this experiment.,
5. Linming Dryl uroes:

ryland pasture of subterrancan clover,

orcrnard mrass and fo: ingtalled in the YHot Land! region neay
Miranasla in a ]r‘““" d from schist with a 'pll of about+5, Lipght
reten of ldmz ware o tvo different linds of distribution (In the
royians padcacty), mento vere: Chieck; GBroadenst at 1200, 2400,
ne 500 ke par hect the vou at LOD, 533, 1200, and 1600 Lp per
ot v e
oomain ahdng! 5 nrg Y0 prudyitheirocnongs off the wentise 1o ke
( arant fatcn of lar nd Lo otudy tha effoctivernans of lime distribited
14 v ! vavia,
few b p v . e rd o Loy wintor el rT-E- 1 R AL °.1
Githt ponnne, nacttoer rroduction nhowed o r anno-thin final
) L ellect 1n subnes 1'H, % 2
!
: . nte have boeoen propieed not e
\ €4 on 4 1 ¢ ;
r g L . \ ¢ 1 I



I1. Vineyard Eoperinents,

. | S J L

Zones of weak or dying vines appesr in sowe lrus-os=tontas

vinevards., The lower leaves are red or ehlorotic and often become

necrobic as the aypmtoms advance, Symploms 1 l"‘ appoar as carly as
Hay and are quite advanccd 1n July uLd Aupust, 11 tests for potassiui
and phasphorus ave usually hiph or very hiph, of p*ulnlly for potassiuu,

Whan the plants show & Lyplcal mapnesiuin deficioney chlorus f: the so0il
analysia Lave shown low exchangeable mugnesium lovels, sometinves neay
2000, and hipgh potnssitmg levels,  Soil pH has Leen around 5 or lower
on the areces studied, Poor root development, aluninum toxieity,
alusinus induced phosphate deficiency, or magnesiish deficicndy aceent
uutied by high patassium competition’ could all ba responsihla,

oy Td s
G lALeS]

1. TFielt

.

3 (22 pick and 2 nealiby) were

lw one ‘ezl zone, indivicdual plan
s ptenber, Tissue and soil was

1" nroto 'r=vhﬁd and noted last fe
froem each and then treatments applied to individual plants.
ic ari Culcltl" limegtone at rates up to 5 ko per n‘a"t Mgs0,
and lc“o: pore used alene and in some combinations., Similar treatrients
relie ws rather than individual plants in two other vineyards,

L}
b
"
'™ |

Foliar zprays of 2, 10, and 15/ 1250, ave veing applicd at montnly
o [

interv « A 156 urea solition is also included for some plants. Othar
plants with red leal symploms are recieving sodiwm er ammonium phosphate
foliar errays, Some of these foliar treatments are being done in throe
vinesards

It is too early to be sure of the results of these treatments,

2, A Gresphbugae Study:

Anexperinent in pots was bepun to study the rooting problem of new

plants using the rooting stochs of Vitis vinifare R99, A very acid,

profuite derived soil of Guizes with a pll of about 4.5 and & pranite derived
soil near Vila Seea with a pH of about ..U were used, Both soils arve low

: : \ -

i rpatie tror and were in zonvd of weak vines with routins problame

for new vines. Liting rates of 0, 6, 12, 18, and 24 prans of caleitic
litostono por 5 I.Eltu‘r.r;; of s0i)1 ( 0 to nearly 10 metrice tons of linestono
per 2 million hloprat .‘--}:'-- apnl ied,

The vepetative provth 18 being olisorved on the new plants and
Ve roots and their morphiolopy w11 Lo examined wicroscopicly. Chenical
} i 11 h 10 { tho tissue,
In t L L 1t oL Rt } ( alliim \ e b .1
[ 5T oN btV the 1ime troal s and botween the two snil: Fis
LAeat Tavind oo 118 noe | vhnood irnartant to enablo rooting in b
i i . L L0115,
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Rapid Bioussay for Acid Toxicities,

This study has the four objoctives of

1) 04l vy
QUECTINININES

1. the provalence of acid toxicitics in Tras-os-Montes,

2, the seriousnoss of the texicilies,

3, the amount of lime npeded Lo remove the toxicities,

4, the sunsitivity of species and varicties uesdl and being
]

considered for use in the repion.

vidoence of acid toxiceity, predominantly alusinum toxicity, is

clesrost in vineyards where zones of weuk vines commosly occur, An

OEl s

sdance of Toedileavon as vell s chlorotic onee oftem characterize

arcas. The literaturo sugpnests that the red color could be . a
horue doficiency induced by Nigh aluminui levels and that the ehlor-
could be a marnesium deficiency.

1, Experiments With and Without Line:

Potted soils,with and without limestone or other trreatments, cre

i

d'to field capacity and planted to already sprouted sceds. The
ave covered to reduce evaporation and photosynthesis, After about
days the sewdliag plants are vemoved and root elengation and appear-

aro observed., Root differences are assuncd to bs from toxicitics in
wtrition during the short growing period is coming from

sord, The varieties used to date are Barbela whezt ( a regional var-

sgured to be guite tolerant to aluminun toxicity), Abe wheat ( a

sitive variety) and Limagrain 21 corn ( a French hxbred: of unknowm
sitivity).,

The results of the first exporiments show the followings

Ave, Poot Lenpth per Plant %# Increase

and_Specics Without Lime  With Line from Lime

t derived (Guian) pH 4.5 pH 7.0

Harbela 34 cm 36 cm +0
AL 10 cm 206 cr +260
Limapyain 21 16 cm 28 cm +16G5

i Ln Sceehn) pH 4,8 pH 7.4
Harbeld 42 i 37 cm =12
Ay 2% ¢ 20 cm +128
Litaprain 2/ 21008 22 ¢nm +5
Ll { pil 5.0 P 7.4
! 10 ¢ 2t -
7 G ¢ 20 «¢ +120
| T ¢ ',"." i‘rl
Chil il 4, il G,
- ( e s N |
A 1 e 410

— e —— . L ————
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20, Expavimonts o Increasning LimesRatios:

Another schist derived soil from Guiaes (pY 4.2) inculiated for fou:
with liue or superphosphate snd then planted Lo Limapgrein 21 covn and

heatt gave the followving results in rive day root lenpthe:

Lime (tons per hoctare)

() G 1 < g &

masrain 21 18 am 1€ em 26 cui 26 o 35 cm 42 cm

LT
i

5 il o|

=t e

0l ey

ARy
% [
oLl

o e

ol 8 ey
l‘.i*:i'.v

f
15 o

i
12 cm TRYCm 16 ¢m 19 cm 30 cm 34" em

# 500 kg 1,00 was added to this Lreatment as 184 supcrphosphate

Respense Lo the Time continued up to thoe eight ton rate. Several

1
aty of Lhis study at rates of 0, 2,5, 5,0, 7.5, end 10 tone of limestone

octare pave similay results with both the wheab and the covn reaching

i responsc by or beiore the 10 ton rate, After one ponth of equil=-
ion the phowas 4.2, 4.6, 4.8, 5.1 and 5,5 respectively in the 0, 2,5,
7.5, and 10 ton per hectare lime treatments, This soil 1is obviously
well bufferecd even though it contains almost no organic matter and

t high in clay., This may be a buffering from the high exchange sat-

uration with alusinum and the interlayer aluminuwa which would be expectid
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Specics and Variety Sensitivity of Cereals to Acid Soils

Soeveral varicties of wheat (Roazzon and Barbela), triticale (Mapache,
¢, INRA 5722-15, INRA 532-4, and Deira 518), and rye (Vila Pouca,
lopre and Gimonde) have beon tested for tolerance to soil acidity,
hree rye vavieties and the Barbela wheat were included as regional
ties which should have some acid tolerance,

The experinoents were done in pots using a schist derived soil from

Sehroea with a pll of 5.0 in water and 3.5 in RC1 and 3.0% orpanic matter.
Unlimed seil wis cnmpared to a treatment of 5 g of dolonmitic limastone par
g of euil (3.5 tons of limestone pev 2 million kg hectare). The INRA
A2-4 and Polva M8 triticales and the Nontelepre rye were the only var-

1ctios recpondl to lincstone on this pll 5.0 soil.
On a moye aeid schiet derived roil from Guifes with & pH in walter of
(¢ i Bl of 2.5 and 2,84 orpatiic matteyr Lthie oxperiiont was ropeatod
wit) 1iphtly different proup of gpecics ( Tritiecsle varictins 532-4,
o 15, EP=5, LP=17, EP-41, EU=48, EF-295, EP=2U6, ET-301; Alo and Barlaoldi
' vy Montolepte rye), The unlined soil s compared with & treaton:
of dulenitic 137 estone at 10 g per 3 kp of goil ( 6.7 vons linostone o
sd1lion o heotare),  In the pflirinary stases of provth #1) the variotios
0 . tand: ont alil 01t Nirad st l,
{ I ¢ 1! ! | - ! wafk L st Loleraht ol deidihy
Bt o 11 ren) g Lo timings 'th irtela vheatoand @]l of tha bt i
il Lt i ] | 1¢ to Tindnes all of t) 15
nearod L ¢ pothe 2 : o1 , ot ahiused) v
1 f . 1 Al '




Cemplex of the Soius

of thé Hepion:

From the large nuwnber of samplos being routinely analised by tle
laboratory samples ere being slected to rapresent. nearly all of the
frepuseias,  Thess oo being analised for exchanpeable Ca, My and othor
paramentors which enter into definition of soil reaction (plt, orpanic
matter, aluminug ete,)

This work is intended to det ¢et, in connection with other work, the
=0nes where the application of dolom.tic limestone would Lo prefered,
Thus nagnesium dofic leney in plants and animals could be reduced at the
Same time Lhat aeidity is corrected,

Analvsis thug far ehoy & preat rango with & o arcas Lipving hiph
P soilu and some having tiph magnesiun contents, However ) EUEL Soils
have Jovar pHoand low nmapgnesium contents., All of these seils are being
retained for o comparative stucy of several lime requiraeiiont pethods to
o related to vitration or neviralization curves of the same soils,

2. Distribution of Acidity within the Region:

An carly s'emaary based on only 1171 samples sent in by HAGP and
analysoed in the 1UTAD laboratory for the INCCALFPLI program is piven ip
table belaw. Data ie by aprerian zones and concelhos for values of pH in
water and is piven os both absolute and relative frequencies under sis
classes of soil reaction,

Data i1s prouped by concelho because prouping all deta tonether docs
not adoequatcly roeflost the diversity in ths repion,  On the other hand,
crouping by swaller units, while more advisabi ¢, was not yet possible lie-
cause of thue limited niumber of samples analiscd fror many freguesias,

Even some congul} hatl too few samples,

In aaddition, coneolho: are adrinistrative units and thus are artifiod
At not hesapaniour noil zones. This reduces confidonee in the eonol
" ] L 47 ¥ { i} 181 s

A correct Usa of the data e to pet an approxinste ‘des of ¢l
{1 LALTS oll rvactior d this should als A
! i s |4 g dovittion and the nuabies o Ml H |
by | 1 iy . . 1 (]
] sh G ] :, i
\ 160 o [ 220 | I *1p 1
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FREQUENCIAS ARSOLUTAS E

LORSS AGRUPADOS FOR CONCELHOS E ZONAS AGHART
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el thiat bath zones have doposits of Lol £ O
S andr ali doloaieicqosleitio 1t at (N2COa Ly
I than 40,9%). All of the dolomitic~caleitic Jine Nt |
Eullly paround 407%, |
Tizing value (KV)iof iostiof the sanplos from the Sotra
roptor than the minienm pegquived by Jow REUEZ (N enue)
an B5), All sanples {rom Vale do Parco pgave values very
i only the chepical analysis, the lirustones of the tvo
nip ehnracteriatics required by law for epricultural
Lhe added advantage of the dolemitic Jinestone heing |
cither fo; 1¢ direetly or in mixes with the caleitie

'
Lt
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ieta. needs for nepnesive or caleivn require, |

soil fertility at JUTAN includes 10 dif vecurch
ibe to the acidity praoblen of the soils of the repion,
t thote studics indicates the following:

forent 1

tion fron

epional soils ure so acid as to be toxic to all species

iticenle
!: :)u

i
it

varieties being tested for use in the repion
tolevant of uscidity, about equal to the local
less tolerant than the regional ryes.

il

a1l samnlos

hay pl in survoy studies indicate general low

o plant tissue, Soils also often test very low in

siun deficicihecy symptoms ave componly observed in plants.
lizostone probably should be recommended for liming
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