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and chemical analysis techniques, showed that kaolinire,/ amorphous macerial,

w‘f?htgh”piéiﬂ‘ﬁf‘ﬁiﬁést 565 00uTke/har of ireen beans, was obtained on

a.éiﬁyeyYU1tisol Vimed to pl 7. Haowever,  the check plors wich: pH 4.2
in the Shr%acezsoillﬂnd 4.8 1n the 5ubsuli produced almost 12,000 ka/ha,

The clay mineralogy stuaies Un.thu HJL!EHI and . 0xisol s0ils Erom
the ;xpnrimeutal sltesssusing %-rag diiffyactioa, difrerencddl chermal, .
and #h]nrite mégé upi the greater portion“of the clav toactions wich legser
amouuL§ of ﬁicu; uermltuiite, and pibbsite constltubing the rest of the
clayl traction, vResenrch islnow belng divected toward relating the
miuéral composition of the'clavs to the properties of the gafil 45 a
whele and their relation vo plant growih

To interpret more adequately the results of the sofl fertility
experiments in relavion to cthel climatin environpent, tescs have been
Inltiated at the experimental sites to devernine the rate of Anfiltrvation
.

bfiiwater dnto the, sail, ‘rate of movéemert through' the spil) and wacer

retentiocn by ‘the 'soil Gt diffierent’ tensions.,

il
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There was sufricicar moistre 1o the Lot protile (hrevshoal vhe growen
of the ufop, VeV few weeds, N0 4pparont LASCOL U i ran nroblems, and
only verv-slight “ffd.dﬂmdﬂv; Observations of e 1oots 40 dave af Ler
planting indiciied thar tie roo: profoteratyon teoo deptih o1 70 G wo
quite good,

Humatnm_s:;i_n;nu

Hirtsol

a. Corn -~ Sumacr (49,
The coro prowth was vely good 4t (b s sties the hetehs or the oo
Was genevailo abont 90 cin less thaon v the claves Dxigol S1Ue hul max paum
vields woere stightiv higher and fheve oo SIVBL T eant ditterences botween
Lreatment s,
1

The grain vicl! tyainte 2, Fodnne boocanmed from 40 Lo 037

(79 to 104 busheds ter dores.  Grestmerei. o PR h o sreniant Noand

b7 ov LI dre e sr nostp b i na o L e ol chds above hat
Y i 1. il .~ o~ EE . . - N N N
of the check. Pler pos i lani app h e iodn 00 0 fdaren L e at et . Posard e

nohigher vields then the oreplant v b icat 1oy o Vhe male guiitat e
fevtiliver. Wi 07 koha of Witreaen oo e Vhio v b e ot KR/ aa
For the preplant tresmment and i oae 60005 Srno LGt Uhe nentpd ot apnir-
cation. LU apposrs thur o) reshin o L anp bed as postpbant treaiment
Was s Torent nitroden 10 atiarn mastmes geld. e G poha ot D g
sulfur coated nron wave Vonalia < rartyr 1o Phe 0 ks ot nientand urea

The uptabe o tronen rel et Che gl g Pothat the postpiant
Creatuents resulved i rocevers o 0 mach hishet Poerceintage of the applLed
fersifizev. With (he preplant urea troatent - the averapge recovery of

N

Fertilizer N owes ondy about 17 peteent in comparison with 65 percent recovery

for the postplant treatments.
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OPreplont Application
@Postplan' Application
aqulfur Contad Urea-Praplant

6800

.«mrs:‘r&ﬁﬂmm q
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Yo

- i 5
o) &
- rs
ol ’

3800+

3

3200 — :
0 0 34 o7 13

NITROGEN APPLIED, KG/HA

Figure 1o Erteet of rate and time of sondication of fortilizer N on

1

[tiso) (Humatas)

corn wrain vield - ¢lacew o
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195 ke/ha or fncrpanic N owas not aval s hle Lo e v slants,  0ne poasibie

explanition is that in the method of inorganic N

some organic N hoing nvdrolvicd casurcd oy vonic L. Anuther
possibility Iz Lnst in these soila thove s oa covtaln bias

. . , .

N alweys present hur aot Iablo o rons £

. P RV PR N PO N E R SR N - N VL . .

all the D3, v . iq CORSERLEATL e dess UHAT D pp i Lo soll, g
b b s

. P, 4 [ B, e} 1 :

determined Lo ooy oneth Gn, Je oL R R Uoabaeorpuion, nppor i

for thiv {: the chmervns oo 1o o D R N T Pl g

which was o subao il corta nine o, Seowro 4

ke/ha of dnorveocie nivs coen in oche Shoomoa e herarg planting.  Yer
the corn vield woo oot D700 Bah Ll e st postien o the piants

contained S0 b s o0 nirracon, Porveiniy nmor ot ehe an

was available Tor plant use. o
T B M - N 1o~ M H P “ e . R P PN . - i . P I
])()b:u!i‘llll.‘. [ O A I L e A T T L O e S B S B A I AV TR T

Another dntcresting obeervaticg 15 1o SEDarentivothe postplant appli-

cations of fertilizer to cora on ¢

mineralization wotivite in the seil. e fertilizer Norecovery, plant plus

.y

top 75 ¢ ool g

~ 1

Syoranged crom TLS re TE3 oo ent vor ke postplant treat-

nments.  The seltur coated urea creantment aluo e

in preater N
recovery than the applied ¥, The N cecovery in the preplant urca treatments
vanged drem 7 oto S8 percent.
b. Sorghum - Winter 1070,
Heavy rains bevan iomediately atter the preplant and blanket fertili-

zers were plowed under at the site and it was 17 davs and 41 cm of rain






Table 3 - Sorphum vield and nitropen uptake - clavery Ultieol (Humatae)

Toral Rocouor o

Treat. Treatment

AT 1. [y - P < %s S PO v
NO g/ ot Il

' i v

Sy i/

[
o b

f's]
VN

A
Y
W

5 34 postolan
6 07 post
134 postplant

SLCUED preplane

i~
LS
[ent

g

— L S o
o Ui

[

L

o~
s

- To convert to pounus per uore multinle be 1,80

2

:/ " Nyt fe PR T . e T TS A I 2
Fo convert o pusho i, Pl re iy by T

= Stover N o+ Ovaarn Mo iiead sr

letter are net signiticantly different at the

= Numbers 1o

5% probab
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was 71 kp/ha whercas with corn ti mam was 180 Yp/ha.

Root observations vevealed that reo prowth was pramarily resericred to

the topsoil. AU the site of the baore .rion pit, the topsoil

5 aDproxi-
mately 20 cm thiek.  There was seme oo srooth 1t he cracks fn othe B
horizon to g nit’.lith approxinacels oo, s Traoture Suriacen wore

coated with a darier mrcieriad thol oo - RERTET: mul orpanic macter

teached fron the vopoeii,  ihere wore oo oo Frowing oan the solbid, ved

portion vf the b hovizen.  Togs Tomited soon oot was not tueipeo ted as

the low pHoavd Sigh Glooinm conient of ot anheod coupled with the

imited root growth

=
~
e
—

SCASTOTYITY ob =2orgham to adlumiaun woulo

Poroaio Ui Lo oo Lhe portplant applioation ol

nitrepgen was an average 5,07 o Oe 0 Chyoan D3 oy CE-G0 v and 1L95

between S0 and Yooom. The rostricred roct orowth partd
of nitrogen response to Lie prenlong pprications, as only the amount o
nitrogen that yvemained 1n the top 20 Lo 23 om weuld be avaiiable for
absorntion.
Pinas soil site - sandy Oxisol
a. Corn = Summer 1970

During the tirst tow weoks afrer planting a number of scedlings were
killed by the Jesser corn stalk Porer, and :inc dettoieney sviptoms wore
observed.  The corn borer problon coased with che arrival of heavy raintall
and zine deficiency svmptoms were coriected with a tol ta application of
0.5 percent Znﬁﬂa. 7 HBO' The plants prow fairvly well, although not as

wall as at the other sites, reaching a maximum fleight ot a lictle over
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of 12 vo 29 zw vere swollen due to thes inabiisoe o ate the soil,

Almont dailv yraias world be necosa. vote aveid water soress in full grown

COTM piants ot thes oice with its nul EUSHROTLatE LG bon, sandy s o)y

extremely vostricted root zone,

£e Cen sy i Vet . o . v . :

Ah(.‘l (SRR R L oo L 0T le one oo do o DEETenNL U ot thi Y
| S I, N ' :
“‘,XIUI)(HA, [SECTNE T VR S R SO S SN O | L « Lot ura. 4 i tace trattic
sluws dows the o SOTNNT LU nd r et oriaed ar ; SlUL LU one wrap
and s onmenthe oo e e deee o0 sl Plowine ouo 3o Lorare
CVETY OTOR Wolltd prab Voadtuns L G oDrciiien oy N
R D I N T T . N T .. )
QDSered LI DY D Do s raratesal oo o LR O O S TS A A R PULOWAL o alse
OLsvred, Dowever . U0oL U doa b L by beed gt rhns site rode on
- . N ' - P . P . e i v 1 . B .
Cop ot oy [ S R e N L L S A AP SRR B XN ird plow shougld
D used,
. . N G s
b, Sovehun - Winger ThTy

Fhe eavly orowih and vroias o) <o AT TN sile vere adverselsy

attected by hesoy raine ot the time o1 o lang Py and ey chie tirse monch of
growth,.  In sprte of Che ool havine sanddy texture the ddyainase is oquite
slow due o the aadpan ot this wite. Aiier o he Geavy roons during the

Pirst poare o Ul crop, wated wonld o onan ST I Seme spoats for one

plonta o g Tew plots were 1ost o eros.on. There was also

or two davs
a heavy intestation o weeds that could noy be compietoely contielied by twe
hand cultivar ions,

At the time ot (e postplant rercilicer appiteations the planty o all
Lreatments except the 134 kg/ha preplant treatments wero approximately 30 cm

hiyh and somewhat N detficient. Ia the t34 kp/ha preplant treatment, the
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As on the .layey Uxisol there were aip noostrghum cocts in o the aad sub-
soil.

The average plioor soil sounles taken alrer oo shrphum Rarvesy wer s
S0L7, G088 anu 4037 oy Dl Ly L= Bk buono 7S Lmy The pilotn the
top 25 Dowie it winbie wit] TUes an Lo . LA O RE D Iime
will b apriood ] P S AN
Cota 500y ity - fooe Lol

Corse =~ Suna N

ihe eHpet SRR iona bl Tooom o whaoh several rtect of sotd

had been »

and had net been

v oas e vam rgs 1
Ul s VT sy

cultdvated since dhar 0o Yaon by Pomed snnae o o e Ld
due to the inrirerns o 0t Lnddod i et Sterpoiy W
decided o Tun o Bitroden ool oo thiie ~cow 5o grarisen with the soils
aaving haghily ooood —uhe 0 LLowas ant noipaaed thar i gl Bese srtarns
ot this see! wouid ho RERNSES v Couorown i (SRR ST S EN SR T }‘[J} Lo
NICvoqen tert i s The 8100 was Viriual iy weed ree boios e plianuing and,
PRowas Later dearnody Bad Leen seoon o veat s The corn permivatod well
but had several oo mpe svapions including aravisic zreen coler, wilred

leaves, purplish Tower ledaves and sow vell
leaves typroadl 0 un deticreacy. A wremend
cations of 0,0 percent 2n80 was obtained.

b

Wt spraved penciatdy Taiied Lo mature ond

Zunodericiency svaptom obhscrved in the oldet

curling ot the leaves as 11 under water

standing i frviipgation water

owray art the bas: of the vounges

SUs response o 3 joliar appii-

Plants an guard rows which were

omany cases dred. One unusual

nen-treated plaats was the

stress ¢ven when the plants were

*

inwara
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Table 4

~20-

- Corn yield and

Treat,

Troatment

No. kg /ha of - i/ ha
Kaiho =
1 Check 1huz a
2 34 prenlant 2750 Lo oh
3 67 prenlaon 74 o o
4 L34 mrepron LOLT -
E 34 postolant 1040 L i
6 67 postadant el f
7 L3 postntant ST VL
8 H7 S.CUUL propiang it GEL
Cowvlrrorent N Ol
L R T ! L3
Coetitcien I VAT
[P ST RN 'Jl‘(.‘i(i SR A
To convert to pounds per MLt e sy
Lo convert to bushels per acre multiply by O 0j6
Stover N o Croa N o4 Uoh X

Polbewed the s letrer not sig

55 probabilits

Nunbers

I are n

tevel

nitregen uptake - ¢lavey Oxisol (Coto)

foral N Recovery of
minus tertilizer
No4r Check wo N4/
b rfha 25 poroonr
"y B a
i) 17 50
I W ‘168
Til 51
!‘).’5

10 48
. -
- )

tticantly differenr at the
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As mentioned earlier, it wog decided to abanden this sitve atter the

first crop, as the soll properties wore not judged to he represencative of

any extensive areas o the hueid coopic. fnorhe Wosters

iphere

Greenhouse and Laboratery “tudics on Ni

Considerable eilort has been expendod in recenl vesos to ovaluate the N
. Te o . Ny . » + v oy - M. . S H H H
SUPPLY D power o Lomperalie repian o ile, POLURaV IO procedures as welloas o a
B 1 o H 1 . . e . : : ]
BUTDOT Ob Gl 0 el Ored Uic s pracs s Ures bove been de sasd 10 neasure the
mineralizab) Poodin theae soida. Usorgr swoll W oavadlabiliny fndrees hawve

resulted from these studics,  Litcle i anowa, however, abeut the X supplving
pover of trepioal sedlls oo e anplicabiiaory o hemicol extraction procedures
rooebtain a measure oY the winevalozande oin Lhose soils.

The studies reported Bero wore Made Coovnotutte che o supplying power of
representative Ouisels snd Uitre s o0 Poerte s as mewsured by cont inuous
cropping in the precobevso, Voar tveps were grown oin sequence; corn, sorghum,
corn, corn, except tor doalites (30 and Creoltos (9 on which tour crops of corn
were prrown. Vartous chomical extraction procedures werve emploved aud the
relacion petween the amounts o N extracted by these reagents, mineralizable N
by dincubation, qad N removed by continuous cropping was measured.  In addirion,
the effect ol drviug these solls upon subsoguent N availabilicy was tested in
the greenbouse.

Procedures. Ot the L0 s01ls used (Table 3) in this study collected during

September and November, 1970, @ were surtface samples (0-20 cm) and 1 was a sub-

soil (10-30 em) . The seoits were passed through o 10 mm screen, thoroughly wixed,

and aiv-dried immediately.  One subsamplo was used for a groenhouse study and


http:greenlse.tl
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an erception in cthar ics abality to supply N rell rapidly to a rather constant
and relatively low value.

The amounts of total N found in the sgil extracts before cropping as measured
by’ the four methods used are given in'Table 7, The total extracrable N varied
widely from soil to'soil and ‘the differences persisted through the cropping
period, Although the quantity of N removed by the four extracrants varied, the
values were strongly related to each ‘other.

Ihe relationship between total yleld of and N uptake by the four Grops and
various methods of evaluating N dvaildbilicy dare given in Table 8. All of the
correlation coefficienrs shown in Tablle 8¢ ape nighly significant. ‘Toral N in
the various soil Exrtracts and N mineralized by incubation were particularly
closely related to yvield and N uptake by the ‘four Grops,

The dry matter produced and N uptake by a''cornicrop folloving a drying cycle
atter the fourth Cropowas higher than thar found for Crops grewn just previous
tositheidrying cycle, These results show that drying of cthese soils induces a
release of soil N upon subsequent rewetting and cropping, Furthermore, the
releasel oft soil'Nican be measured under greenhousa conditions.

Conalusions

The results of thesd experiments reveal that these tropical soils can supply
substantial quantities of N upon crapping,  While the absoliute quantities that may
become ‘available under field conditions cannot be deduced from these results
significant portions of the total N requirements of all but the most demanding
¢rops may be met by release from the soll supply. Furthermore, the data presented
demonstrate that Laboratory chemical methods as well as incubation procedures can!

provide means for evaluating the ability of these tropical soils to supply nitrogen.


http:relatjnm.ip




Table 7,

Pinas
Nipe

Catalina

Los Guineos

Humatas

Cialitos

Cialitos

Cialitos

Cialites

Cialitos

+
Total NH4 ~-N

o~
o

[

() 5
(V)
(V's) 34,
(MP1) 40,

(MP2) 51.

* Includes exchangeable

~28-

contained in soil extracts before cropping *

w

N

I~

ro

NH, T
o4

NH4+ =N, ppin
1N xzso;"“'*“ﬁfﬁTn CaCl, 0,058 Na-D
47.6 £0.6 66.2
37.9 39,1 43.6
131.6 137.1 122,0
1466 176.7 116.6
70.5 106.7 70.3
84,0 113.2 93.3
95.5 149.5 106.5
55.1 53.4 43,8
62,8 80,2 69.5
79.0 74.6 62.8

and organic N removed by extractants.
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Table 8. Correlations tound Between Tield and N Uptake and Various Procedures
NoAvail: iy,
P MR ¢ PRSI N T = (.}
Correlacion Ceefiicients (r)
Toral Yield
Without N
Soil o oveand 2vLi .32 a g
Toral soiloo .50 0.79
Soeil - 0.70 0.73
T i oo onell

0. 84 .91

0,90

m
-
@
R}

.87 .87

G owoeks 0.92 0,96

(c) 16 weeks .95 0.95



SOLL ACIDITY THVESTICATIONS

Laboratoqy and Sreenhouse Studies

st gstudies {s to define the interrelationships in
representative auwliccrs and Vltisels between soluble and exchaneeable aluminum,

soluble and exchangeabhle caleium and avher Dases, amd pHoan related to nlant root

growtih. A better nnderseanling of nime sheald nrevide a more

adeciinte basis tor Cie eptis use o Limine =areri s,
Besearch on Uloinols in the Sentheictern Unie) Stites has indiecated that

the percontape sataration of aluminus ia the cation exchange sites in soils is
related to the plloof the sofi and o plant prowvth.  Different crons vary in
thelr tolerance to the percentage Soiurar-on o0 alumisog. in o =ollsy for example,

colton is rather sencicive wd reot groweh nav he resrtricned 00 the saturation of

aluminum is more than 10 nereenr, while corn will tolerate un to 40 percent or

more of aluminum saturarion, G mereentave saturation of aluminum has

been o nsetul measure Tor estivarin Pime requirvement of acid soils, it is

,.,
o
el
~

trequently not relisghle under ditferent soil! conditions. ‘lore recent. work has
indicated that the avount of aluminam in the seil solurion iz a more reliable
measure tov prodicting plant root growth. 7o test this approach, experiments
have been carried out to determine the rolationshineg between displaced soil

solution composition and plant root growth on represeutative Dxisols and Pltisols.

L. Relationships between the composition of soil solutions displaced from

v

a clavey Oxisol (Coto) and a olavev Pltisol (Humatas) and root behavior

of carn and sovehun,
Lime requirvement curves were determined for both soils and three
pl levels were established for ecach soil. Nisplaced soil solutions were obtained

and their composition determined.
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| explore further the relatci "i'il]?'- hetween the concentration of

H agiafifected by the amount of salt present,

given varjous treatments. These are shown in




Table 9. Oven Dry Weight of Roots of Co:n and sorghum at Different pH and Soil

Solution Aluminum Levels.

A_din

Soil Solutien Corn Sorghum

Soil pH it mz/pot mg/pot
Clayey Ultisol 3.95 9.3 206 19

(Humatas)
4,43 0.7 874 296
4.75 0.4 931 400
Clavey Oxisol

(Coto) 45.05 2.8 389 128
4.45 0.8 630 126

4.75 ¢l 687 344
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Soil pH, exchangeable caticns and displaced scil sclution composition of a clayvey Oxisol

5 P ¥

(flumatas) treated with various amounts of Ca{oH), and XKC1

T Gl Exchangeable Cations Displaced soil seolution
reat. ISR R )
e Lo -
No. Description yH . . . -
P i A Ca o+ M sin Al Ca + Mg Mo
meq/ 100z meq/ 100y pPpno meg/liter Dpm
1 Control 4.18 3.4 (AR nil 3.8 2.02 nil

2 0.50 neqg Cali),/i00p 4.20 10,12 FRNEY nil 5.0 2.€8 nil
3 1.00 uneqg Ca(OH)z/lUOg 4,28 .0 1.59 nil 3.2 3.46 nil

4 1.25 meq Ca(UH)Z/lOUg 4,30 9.

5 Treatment 2 + (.5 4,01 9.
meqg XC1/100g

tad

2,258 nil 2.0 3.55 nil

Lad
poes
[V
<
ol
i
[
Y
o
O
%]
w
[y

nil

6 Treatment 3 + 0.5 4.07 10.2
meg KC1/100g

D
o
o0
el

nil 12.8 nil

~4
4~
ro

22 nil 1.0

~J
O
un

nil

1.75 meq Ca{OH), + 4.08
1.0 meq KCL/100g

¢ s]
3
2

2.70 nil 21.7 12.4 nil

u

-34=
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Table 11. Some chemical characteristics of Los Guineos clay

(clayey Ultisol)

Soil pH 1:2 soil to water ’4.25
Moisture at 1/3 bar 44,6 percent
Organic Matrer 9.2 percent
Exchangesble

Ca 2,24 meq/100g

Mg 1.19 meq/100g

Al 6.8 meq/100 g
Displaced soil solution

Ca 128 ppm

Mg 26 ppm

Al 2.8 ppnm

Mn 0 ppm

K 72 ppm
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preenhouse; however, rhe plants did not fare well and appenred to aulfor

from lack of light. After Uthree weebs wowth, thev were discarded and the
puts were allowed re grow for o month. Al the
roots orowine Teanedy and oo et
frooe the appeasrance of the corn plante and from the vield o7 roors thoerva

dweems to he oo i

Taorn roots

in this s0ii o0 the

Pield

AP - " Db ey, et . . PR
FLe b Uil e AR THSL A0 SeUeray ol x{.‘.d l'}t}?()!
Slius Lo toant thy : i [SER AN BENFOA IS UINLE SENTCR SN o difteront levels of
5
it AN 1 N NS R T T T - P IS R N e G e Ty ISR -y 1
HERNTTIN A A T I KR I O WGy RERL-E R N B A T 2 N and enouen
1
T i ety N . : N ; - 7 .
Caliaiy Cotdpnated i oosrra oo e s Ly and Ton,A
basde Lortilioer trorimont v ool O S A
T " y M . N !’ . - v 1 ey . 4
1. IRA Y Y Lot wern was plantod Auganst,
and Larvosted i R A AT [y, ciedd of corn owas relativelw
. N + i 4 N N N . - NI N N N - N, i
bow in dhils exrerioont b : vPoseveiran nncentvellabie factors bhut there
. . " : . . 1 by £l - 3
WoAR oA st ioant reapense to Tining s indicared! thle 13,
N Sy iy oy RS 1 - B [P 1 [ e 1 e . - y s
LU ods apparest that on this Dothie Tewest level of time was as
?'3.‘ 5 L Y (- iy e F H S o, . . 1 . ~ i p— 5 - v . 3 ~ oy ) - B
el fective as the Hivher Jevela, . Lhilis =oil i very low in ealecium

and In solubile and manmancse [0 appears that the primary henef it

@]
§18%
k3
T
—~

2. Ciavey

i A Hming experiment with corn ar this
site with the same trveatnents s the provious experinent showed ne differences
in vield between treatsents,  ATL of the plots were affected by the southern

Lear dlipht betfore the cobs were tulle develoned and conseauently thoe egrain
¢ g )
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planned for two
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that it was not feasible to initiate the

s

teld werlh or rthe Oxisnd sive this wear,

The clavev 1tisn! wite was chosen after considerable field checking, and greenhous
ana laboratory assavs, e soll had o relavivels low leve) of available P and o
greendouse test with “eans as an indicator crop snoved a definite response to
applied P.

Sorghum was used as the test crop in the field trials. The 17 treatments

used were as {ollows: N

Treatment Broadoagt P Banded P
1
Al

NO. (first vear) {(each vear)
kg/hé
! 3 n

ro
WD
=
]

4 360 0

1120 0

o

o

6 360

-d
-
I~

3

i
!

10 - 180
The plot size was 4.5 by 9 meters. A blanket application of lime and fertilizer
other than phosphorus was applied to all plots.  The sorghum was planted in
November, 1970 and harvested in April, 1977,
Oniv noderate violds weve obt- ined; he averase for all plots was about

SPON Rehe ot prain and thore were no stenificant differences botween treatments.






The qualitarive nloeralogy of the sand (2000-50 ) fracrione on an 1ron

free basic vere Jevernined by erav diftfraction. Weatharable minerals that

et

would farnish 4 rescroo o hooog Were nol o detectad, Toeosand fractions were

dominated by anarts ecxcopt in the lower depths of the clavev Clvisol (Los

e s ilt tractions

Guinens) wiere pihhaite was prosent in addicion +o auarto,

were composed prodomainantie of ouarne, wadiinice, and qibhsite, A decrease of
e iy e R [ RN YRS - Y b s - ~ o
raviinite and gibhbha oo g o rol s oot quartz in the silt

N N L . , | N PRI 1. P .. Syt b e
fraction Lhe cdeoer o the suriace woul b indicare a wearnering hreakdown of

H : I i R - [ TR S LI T A S,
silt=sired Raclinie and »2ihhaite rare o les.,

Jhe cluy frastion of eacon of the five sofle were cenerallv homogeneous in

aineralocical conposition with depth.  Uerav Hoifractyon, Al forentind tharmal,
and chemical annivsis show kaolinice, ancornhors material, and chlorite
(201 = Milomiteroraie) swade up o i greater vortion the clay fractions with

lesser amounts of ioa, verticalite, and Lo chastituting the rost of the

clay rractions (Figures & e 3,
Xerav divivaction and diirerentiad thermal analvsis indicate rhat the

kaolinite 1n these sorl clav fraceions is woderately to poorly crvaralline.

The amovphovs material determined by a horting alkati extraction hag Si“g to A]ZOX
molar rativs op appresisately two and js nrobably g veatherine residus of
waoimite.  The amorphous material in these soil clav fractions contributes

Little to the cation exchange capacity of the clav fractions as removal of the

amorphous material made little chanpe in the values of the cation exchange capacitv.

Chemical treatments desiened to oxtract ihoe interlaver hvdroxy polvmers of the

tes

chlorvite coapopent or 2@t - tnternrade indiciate that a sievniticant amount of

hodrexy polvmers of [ron were present in fhe nreriaver spaces in addition to
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Figure 4. Composition of Caralina seil vrofile clav fractions (clavey Oxigsol)
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Figure 5. Comoosition of Uoaitas anil profile clav Yractions (clavev Mltisol)

Vermiculite

vepth Ghlorite . hica
( en ) ° o ® \’]0 | o
AN NG |
AN AR A
3N e @ 3 e

Raolinite Aorphiouy \ \

7¢ \
2 bnsseors (] [ f Q o
\ \
119 - \
e [ @ (-] [}
f
125 j. // ///
1 | e { o e ! ® ¢
20 40 Bid 50 100

Percent of ol fractiopg ~ ol at e



Figure 6.
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Figure B. Composition of lLos Guilneos soil nrofile clav fiacticns (elavey Ultis0l)
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in some cases L/10 bar is used for the lower tensisn limit. IFf indecd,
subsequent analvses should confirm that for the soil studied, the lower

tension limit for ficld capacity should be in the rance of 1750 to 1/12

bar, thig wonld increaze subscantially and in some cases. double th

values for "avallable" water.

COMPLEMESTARY STUDTES T OTHER LATTY AMERICAN COUNTRIFS

"

1, In vooperation with the Internationa! Center of Tropiceal

Agriculture (CUAT) and i o jembing Aoricsltural {netitute (ICh), a

Boredation o aluminum tonjcity

fleld study is being conducted on i

and plant voot grovth on the aeid zoils n e Llanes of falambia, Corn
and sorghum are the test creps,  This work ‘5 oa follow np 0L preld
laboratory and preenhon ¢ studies conducted 0 Tihacy rhe »srevions vear,

Preliminary vesults indicate that the caleian nresent in the soil solution

may plav o mportant role in counteracting (e toxic of¥octs of solnble

important inpiications for the managenent of

aluminum.  7This study bas
the highlv acid soils especinlly with vegard to officient Timing and
fertilizer practices,

o Fleld trials are being conducted in the Llanos of Colombia to
test methods for the control of a phvsiolegical disease of rice called
"vellowing' or "bronzing.'" 1t is generally asveed that the trouble is
related to some unfavorable condition in the soil and has caused a serious
reduction in rice vields in manv fields in the Lluﬁos. This work is also

being done in cooperation with CLAT and TCA.  Previous laboratory and

preenhouse work on the problem in lthaca has provided some leads which are

n caleulated
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Pertilizer oo serivs of tests will be iniriopeod in botton!rss stecl drums sunk

o : i s irom
- ! . 11 3 H N L i ¢ N
soile wiltl be houly LU piaced in othe b . Cora o will be used a3 the tes:
Crop otor rates and ceesheod o wd FHRTICTMG And T0s fnteraction with JdJifrerent

_— e e e
CLAY MINEEALOGY SiUD o

ite next stage of thils research will Lo direetod Lo

Ating the mineral

PR P H oy e i e gt : - - . o1 o SR - 1 e e P B
CuoBipes i ion b clayva co the properties o the soll oas oo whoele in Lhedy natural
oty b H i . . PR Tt BN . v PR o I H N P N
statuo. [ T N R I N AR PR Properioes or voe solls wicl by favestivcated Lo
dutermine U SATIL Lol ot b TRV And e ative Shar oo s TuneLien of  ni
: 3 d ER R N .o S P . 1 RN B H
2 . . N ey bt I T gy ] 2o .
At smalt oo e : L e PoaUindies Wil be omade on o hiighly
) N . | - R . o 14
Peachiod woodd solls rom i ilern plia v Celombia and the a5 Cerrado
[ vty 1 - I !
Op  vitd welil!ln o LR ol o bUad b,

There s incvessing cvidence that

i mav be aomere limiting tactor

enomany ot the sobd soils fn the bundd tropics thoan

eviousty been thought.
Lotscquently o ticld cqperiment on oo representotive soil low in potassium will be
fniciated vo deternine the response to appiicd potassive with i torent rates and

methods ot applivtion,  Corn followed by wovheana wiil be the test crops

v

CAMPU CERRADY SO L STUDIES 08 BRAZLL
Tt is planned to initiate ticld, greenbouse, and laboratery soil fertility

rescarch at the experiment station near Brasilia, This will be in collaboration

with the Ministry ol Agriculture and North Carolina State University. A project
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Dr. David R, Bouldin -
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Dr. Raul Purcg -

Dr. Fredrick Bewa.oth -

LEduardo Brenes -

Dr. Hari Dubey -
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Assistant Agronomist
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Dr. Robert W. Pearson -

Mr. Fernande Abruna -
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te wontrol fall army woris.  Sevin was applivd every other day for 12 davs at
stlking in an unniooce ooy Y A A TS I R I T Al wars were intfested
with ear worms; however, damage was not ox essive ss enlv few Lernals wore
eaten in wvach ear.  The oo rohun was SRl Werh iy Wit A arter the grain
began to form as o bivd repellent This seemcd o palviv elfeotive nethod of
pird danmeug. Wartarin bare o woas pi oo olothe
. L. Cirl e onio,

Pest probiloms oncoy R A T I riaowhiioh control-
Lebrbes the car wore . wheon Sotermivesianis with the meth. ds cuploved; the
Lesser corn =t Borers whion triled g Shoprants under Wdry o conditions
catsoand mice, which dne oun oo plants to ean the cors kernals, Sorthern
Lot blight ortachod the ooon loanos rothe oo rtsed databina) site oas
the wrain was ALUSIDR LUl v by Gt ed oL Lonsening o teld, However,
et blipght attacked wnmd il i YL GOl corn enber et planted at a later
date botove the grain wa VULC dewer i e vaedd drasticativ, A mild leaf-
SPOt bIaplit artocted N oot o ieat ser U ind o bl wold attacked
sorghum heads whiien Eheon partially caven by bhirda,

DOLL managenent probions wep e evhveunterad on Che clavey Ultisol and sandy

Misol soils.  he Clhavew Uboise! (Humatas)
and slippory auad scrcky when wet. Phererore,
planting only when 10 e ar gh proper moistu

a hardpan below the plow Laver which extends

T .

His pan was broken by chiseling to 99 o

formed again by the end ol the sccond crop,

soll texture

Voatter

and there dppears to be no romedv for it

fsovery hard and cloddy when dry,

the soil can be prepared for

ol forms

e dlevel.  The sandy ox

teadepth of approxiwacely 50 cm.

+
i

the tirst crop but it had

This seems to be a function of the

except to plow as deeply






Sorghum vi

stovor from 3

ai oprain oo

recor

evayoration
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don oar ot

BT ciach el thae 3 Ller rows i tihe ol
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added,
Followivg rhe harvesting o the ©oarrh g 1L stin from Uhe Lroatnent

recelving no N owere removed irom the povs, thorouphly mized, and air-dried 4in

Che greenhouse.,  ine solis were then sto arc-iry o conditien ia the
R P S T . M N IR DT vy 4 * e ey . . Tl o R
Erveniouse pvom March o b,ountid Aprito U7 ooy eXowpt o ror o soilyg Cialiee {3)
and Cialioes (43 wije vorm nteral trom S ol b nnoel Ane ol DT when thew
Sere repotted COlEh s rento Gt ioane Yt and vl cnod e e oo medsnre N
availabilbite o chese cails ooy prodomoed osvin, 0 Wi on
Moy 20
iy 2,
1 s ) FNN R - 1 C . e N .
Plante froo coon it vons were Juvied g oW LEGS, and pround In oa
1t DU e TS Lot 1 ‘ 1 * [ PR . <. H -
iaoordalors ‘.\'lnt‘} RENIE Fotad 3N in e RN = eodeternined 1 the
" ‘i N i~ 1% 1 My o 3 Y e N l SR
PUCHDL OO Aula-ADa L 2oy Us ing pli ! o ti orvarent s Gl ler digestion,

I i R i . RO N . O : [ C e
Fach replicate of cach bar Joest owos arcilroed wenorane e

General

Organic corbon was deternined iy Jrvocembastien, tatal Wby the Kjeldahl
L, total orcanic matter oo the sodi pod Walu e

Black methed, and plloin

Ve P S . e s . ol ey R ” )
Uho plass edoctyede gl oa o soll warer ratio of 12,

water and in o, 0N

frorganic N oo thee cripinal seils wae entracied Pooshaking 20 ¢ of soil with

teacihing throush o Rechoer funnel.

soml oor 1.0 N G tor L hour bt bowed
Leachimg was completed oy oan addittenal o0 ml o0 (.0 % B for a4 tetal of 100
mi of extract.  Aomeniun N owas Jdotermined by distilline a4 20 ml aliquot ot the
extract with Mp0 oanto 27 bovie actd using a4 semimicro-Kjedan! apparatus and

Citrating with stondird HCL. 4 second distillation with Devarda's alloy of the

. . o T : . _—
aliquot used carlicr tor N, determinat ion pave the value of KO, ~N.
4 :

3
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Methaod 4 (Fstimaticn of N

ot

D opotassive aulfate solutiocn)

I'm this proceduce mediited from those

was placed In a 125wl Prieamever {lask and
was added.  The oioru e wos shaken T 30 o
After shaking 50 wl o 0.5 % .80, solasion
,_ 3
vigorously oo reoontent s Aand 1t dbrered
N =doand rtotal Noin the vact owoere deie

4 i

other bodde

oyt
NHERE

Diioubas fon Meohod

racted by 0.05 sodium pyrophosphate and

desoribed of

b Stantord 10 4

ie

i

Drowloor G005 5 sediun prranhosphate
natues o on aowrist action shaker,
Wera The tlask was swirled
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Drocedures used

To 50 g (oven-dry basis) samples ©f v dry soil sufiicient CaCO,)l was
added to bruing the p¥ cesr seutial, Atter treatment the soils were transferred
to 200 mb Erlommever 5lasia. Dnitaiont water was added brine rhe soils to
fileld capacivy wad the ©oshs vove Dipped wotlh "Parar e, The Lreatments were
replicated 3 Cines amd were coerbaret v the Tabcra v a4t 0570 for up to 16
weekse AL DL G S, and G0 weeks g oser of freatnents wore taken for determina-
tion of pH and Nit Y and .‘.‘CI,; =N The n) e cutunes were shoken wich 100 ml

G
of 1.0 N KCI fon 1 dicur on o horitzensal shaboen o tellewed by leaching through a
Buchner funnel.  The Teaching was complotved by oan additional 150 ol of 1,0 N

KCL making o total of 2% m! ot the cxiiace.
b

vtracts were determined by the distillavion

A\t
N

Ammenium ~-N and Z‘ZO% -N in the

proZedures described previously.,



